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Beenenue

Yactoii mnpuyuMHOM y4eOHOW HEYCHEIIHOCTH OOydJarouuxcsi sBJsercs ciadas
c(OpPMUPOBAHHOCTh METANPEIMETHBIX YMEHUW W/MIU CYHIECTBEHHBIE MpoOenbl B 0a30BOM
MPEeIMETHON MOATOTOBKE.

JlnarHocTuka oOy4aroImuxcs C TPYJHOCTSIMH B Y4eOHOH AEATENbHOCTH M TO3BOJIAT
BBISIBUTH IPUYMHBI 3aTPYTHEHH, HAITpUMeED:

— cnabas chOpMUPOBAHHOCTh YUTATEIICKAX HABBIKOB M HABBIKOB pabOTHI ¢ MHpOpMaLuei;

— cnabas copMHPOBAHHOCTH AJIEMEHTAPHBIX MaTeMaTHYEeCKUX IpeACTaBICHUI (4yBCTBa
YHClia, IPOCTPAHCTBEHHBIX MPECTABICHUMN, HABBIKOB CUETa U T.I1.);

— cnabas chopMUPOBAHHOCTH HABBIKOB CAMOOPTaHU3AIMH, CAMOKOPPEKIINH;

— KOHKpPETHBIE POOJIEMBI B IIPEIMETHOIN MOATOTOBKE (HEOCBOGHHBIE CUCTEMOOOpa3yIOIne
AIIEMEHTHI COJEpKaHMs, 0e3 BIAJCHUS KOTOPHIMH HEBO3MOXKHO MOHHMAHHE CIEAYIOUIMX TEM;
cinabo chopmMupoBaHHBIC TPEIMETHBIC YMEHHUS, HABBIKU U CIIOCOOBI JEATEIILHOCTH).

[lo mToram TMarHOCTHKY CKJIAJbIBAETCS COJIEpIKAaTeIbHAs KapTUHA MpodsieM B 00yueHuun
KaXKIO0ro Kjacca, KOTopas MOKET OBbITh B3sITa 32 OCHOBY aJIpECHON KOPPEKTUPOBKH METOJIUKU
paboThl yuuTenst U 00pa30BaTENIbHBIX IPOIPAMM.

B 3aBucumocTH OT pacmpoCTpaHEHHOCTH Cpedu YYCHHMKOB Kiacca KOHKPETHOU
poOsieMbl B 00y4€HUU BBIOMPAIOTCS WHAMBUAYAIbHBIE WM TPYIIOBbIE (OPMbI OpraHU3aLUuU
yueOHO paboThlI.

B cmyuae BbIBIEHHS TpoOJieM € TPaMOTHOCTBIO YTEHUS H  HH()OPMAIMOHHOU
IPaMOTHOCTBIO I1e7IeCO00pa3HO OoJbllle BHUMAHHUS YIEISITh paboTe ¢ TEKCTOM Y4eOHUKa,
JeTaIbHOMY Pa300py coJiep:KaHus BbIIaBAEMbIX 00Y4arOIIUMCS 3aJaHUM.

Cucrema paboThl yuuTeds] MOXKET OBITh aKIEHTHPOBAHA HA PAa3BUTHE Yy OOYYarOLIUXCS
HABbIKOB CAMOOpraHW3allMd, KOHTPOJS U KOPPEKLUMHU pE3YyIbTaTOB CBOEH JeATEIbHOCTU
(HampuMep, MOCPEJICTBOM IOCIEIOBATENBHO pealn3yeMOil COBOKYIHOCTH TpeOOBaHUM K
OpraHM3ali Pa3INYHbIX BUIOB Y4E€OHON AEATEIbHOCTH, MPOBEPKE PE3yJbTATOB BBITOJHEHUS
3a/1aHuit).

WnnuBuayanbHble mpoOenbl B MPEIMETHOM MOATOTOBKE OOYYaroIIMXCS MOTYT OBbITh
KOMIICHCUPOBAHbBl 3a CYET JOINOJHUTEIbHBIX 3aHATHH BO BHEYPOUHOE BpEMs, BbIIAYU
oOyyaromuMcsl UHAUBUAYAIBHBIX 3a/laHUi 10 MMOBTOPEHUIO0 KOHKPETHOIO y4eOHOro MaTepuaia
K ONpEeAESICHHOMY YpOKY M OOpalleHHMs K paHee U3y4YeHHOMY B IPOLIECCE OCBOEHHUS HOBOI'O
MaTepuaia.

Hannyne oOOMHAKOBBIX CYIIECTBEHHBIX MPOOENOB B MPEIMETHOH MOATOTOBKE Yy
3HAUUTENBHOIO YUCIIa 00yJaromuXcsl Kilacca TpeOyeT oIpeeIeHHOW KOPPEKTUPOBKU OCHOBHOM
o0pa3oBaTeNbHOW NPOTpaMMbl BIIOTH /10 (OpMHUPOBaHUS 00pa3oBaTEIbHON MPOTrPaMMBbI
KOMIIEHCUPYIOIIETO YPOBHS.

Metoanuyeckie pEeKOMEHJALMN IO IPEroJaBaHUI0 MaTeMaTHKH B 00pa3oBaTeNbHBIX
OpraHM3aIMsaX C BHICOKOU J0Jiel 00yJaroumxcs ¢ puckaMu y4eOHON HEYCIETHOCTH BhICTPOEHBI
Ha OCHOBE aHaju3a NpoOjeM MOATrOTOBKM y4yacTHUKOB EI'D, OanaHCHpylOIMX Ha T'paHU
NPEeoAOICHUs] MHHHMMajibHOro Oamna. PexkomMeHJaluu OpUEeHTHPOBAaHbl Ha OpraHMU3aIUIo
npenojiaBanust yueOHbIX mpeaMeToB B 10-11 kimaccax M y4YMTHIBAIOT creUUUKY Y4eOHOTrO
npenMera. Pekomenmanuu cojepkaT B ce0e MOAXO0Abl K KOPPEKTUPOBKE 0O0pa30BaTEIbHBIX
IPOrpaMM M IpHUMEp NMpOrpamMMbl KOMIIEHCHPYIOIIETO YPOBHS, a TAK)XKE MOJAXO0Jbl M3MEHEHUIO
METOJUKH pabOThl yUUTENA-IIPeIMETHUKA, COBETHI 110 OpraHU3alMK MOAroToBKU K EI'D.



1. Onucanue npoodJieM B 00pa3oBaTeIbHOI MOATOTOBKE 00yYAOIIMXCS, 0aJTAHCHPYIOIIUX
HA IPaHM NMPeoJ0JIeHNsI MUHUMAJIBLHOTO 6aJiia, mo uroram EI'J no marematuke
1
0a30BOro ypoBHs

Mognens EI'D mo marematuke 06a30BOro ypoBHsI IIpelHa3HaueHa JUIsl FOCYIapCTBEHHON
UTOTOBOM aTTecTallud MO MporpaMmaM cCpeaHero oOmero obpa3zoBaHus oOOydaroluxcs, He
TUTAHUPYIOIIUX TOyYeHHUs] TPo(eccuul, MPeIbIBIAIONIEH crieualbHble TPeOOBAaHHS K YPOBHIO
MaTeMaTHYeCKOM MOJAroTOBKU. Tak Kak B HACTOsIIEE BpeMs CYLIECTBEHHO BO3PaCTaeT poJib
o0IIieMaTeMaTH4ecKOil TOJATOTOBKA B TIOBCEIHEBHOW >KU3HH, B MAacCOBBIX Mpodeccusx, B
monenu EI'D mo matematuke 0a30BOro ypOBHSI YCHIJICHBI aKIIEHTHI HA BBISBJICHHE CIIOCOOHOCTH
o0yyaroIuxcsi NPUMEHATh IIOJIYYEHHbIE 3HAHUS Ha [paKTHKe, pa3BUTHE JIOIMUYECKOIrO
MBILICHHS], yMEHUS paboTaTh ¢ HHPOPMALTUEH.

3ajaHusa NpOBEPAIOT 0a30Bble BBIYMUCIUTENbHBIE W JIOTMYECKME YMEHUS U HAaBbIKH,
YMEHHE aHaTU3upoBaTh HH(OpMAIMIO, TPEACTABICHHYI0 Ha Tpadukax H B Tadiumax,
UCIOJIb30BaTh MPOCTEHIINE BEPOATHOCTHBIE M CTATUCTHUUECKUE MOJEIH, OPHUEHTUPOBATHCS B
IPOCTEHIINX TE€OMETPUUYECKUX KOHCTPYKLHUAX. B paOoTy BKItOueHB! 3a1aHus 0a30BOTO YpPOBHS
[0 BCEM OCHOBHBIM IPEIMETHBIM pa3zeiaM: reoMeTpus (IJIaHUMETPUS U CTEPeOMETpHs),
anreOpa, HayaJla MaTeMaTHYECKOTO aHATN3a, TEOPHUS BEPOSITHOCTEH M CTAaTHCTHKA.

DK3aMeHaIMOHHAs padoTa COCTOUT U3 OJAHOU YacTH, cojeprkaiei 20 3agaHuii ¢ KpaTKUM
OTBETOM 0a30BOIr0 YpOBHS CIIO)KHOCTH. OTBETOM K KaxkaoMmy u3 3aj1aHuil 1-20 sBusercs uenoe
YUCII0, UM KOHEYHasl JecATU4Has ApoOb, WIM MOCIEN0BaTEIbHOCTh U(p. 3a1aHue ¢ KpaTKUM
OTBETOM CUMTAETCSl BBIITOJHEHHBIM, €CIIM BEpHBIA OTBET 3amucaH B OmaHke oTBeToB No 1 B TOi
dopme, KOTOpast NPeAyCMOTPEHA HHCTPYKIIUEH 10 BBIMOJIHEHUIO 3a/1aHUsl.

VYcnenrHoCcTh BBIMOTHEHUST 33a/laHuid 0a30BOTO YPOBHSI CIOKHOCTU (Kpome 3amaHuil 13,
17, 19, 20) Bbime 60%. Cabime 80% y4acTHHKOB 3K3aMEHa YCIELIHO CIIPABUINCH C 3aJaHUSMHU
1, 2, 3, 4,6, 7,8, 9, 11, 12, 14, 18. OCHOBHOIl KOHTHHTCHT HE PEIIMBIIUX JTH 3aJaHUS
COCTaBJISAIOT BBIITYCKHHUKH cO c1a00if 00pa3oBaTesIbHOM MOArOTOBKOM 110 MaTeMaTHKe.

ITo utoram sx3aMeHa 6a30BOro ypoBHsI HauOoJee BHICOKME PE3YJbTaThl MOJIYYEHbI IpU
BBITNIOJTHEHUH CIEAYIOIUX 3aJaHUN: IPAKTUKO-OPUEHTUPOBAHHBIE 3a/IaHNs Ha YTECHHUE IUarpaMM
u rpadukoB (3amanue 11), conocrapienne BenuuuH (3aaanue 9), ObITOBBIE pacyeThl (3a1anue 6);
pabota ¢ Qopmynoil (3amaHue 4); TpaJulMOHHas TeMa Kypca cTaplleil IIKOJIbI Ha 4YTeHHe
rpadguka GyHKIUM U ipou3BogHON QyHKIMU (3amanue 14). ITH 3a1aHUs YCTIEIIHO BBITIOJHUIN
He MeHee 90% YYacTHHKOB dK3aMe€Ha. OTHM 3aJaHUsIM HYKHO YACIUTh IEPBOOYEPETIHOE
BHHUMaHUE MpYU NOJArOTOBKE 00YUaIOIIUXCsl CO c1a00i MaTeMAaTUYECKOM MOArOTOBKOM.

B rpynny 3agaHuii, ¢ KOTOPBIMH yYaCTHHKH 3K3aM€Ha CIIPaBUIIMCh HECKOJBKO XYK€, HO
TaKk)K€ Ha JOCTaTOYHO BBICOKOM YpPOBHE, BOLUIM KaK 3aJaHMs, TEMAaTUYECKH OTHOCSIIMECS K
KypCy MaTeMaTUKHU CTapllei MKOJIbI, HO 0a3upyIOIIMecs: Ha 3HAHUSAX U YMEHUSX, (POPMHUPYEMBIX
B Kypce anreOpbl OCHOBHOW IIKOJBI, TaK W 3aJaHMsS, «IIE€pelIeline» U3 OCHOBHOM IIKOJBI:
HaXOXXJCHWE 3HAYeHHE YHCIOBOTO BBIpakeHUs (3amanue 1), mpeoOpa3oBaHUE CTENEHHOTO
BbIpaXeHHs (3afaHusi 2), pelleHHue MPaKTUUYeCKOH 3ajaud C NpoleHTaMmu (3agada 3),
npeoOpa3oBaHuE UPPALMOHATIBLHOTO BBIpAKEHUS (3a1aHus S), pelleHue KBaJApaTHOTO ypaBHEHUS
(3amanue 7), pelieHue IIaHUMETPUYECKON 3aJlaud Ha BBIYMCIEHHUE TUIOIMIAIU MPSIMOYTOJIbHUKA
(3amanmue 8), pemieHue BeposTHOCTHOW 3anaud (3amanue 10), Ha pabory ¢ uHpopmanueH,
npeJcTaBlIeHHON B TaOnuie (3agaHue 12), pelieHue MIaHUMETPUYECKOM 3a/layll Ha pellieHue
IpSAMOYTOJIBHOTO TPEeYroJIbHUKa (3a1aHue 15), pemeHre cTepeoMeTpudeckol 3a1a4u Ha 00beM
Kpyriioro tena (3anava 16), Ha 3ajaHle ¢ YUCIOBBIMYU HEpaBEHCTBaMHU (3aaa4a 17), Ha 3aaHue ¢
yuciaamu (3aganue 19). B comcke 3THX 3alaHMii HY)KHO BBIIEIUTh OCHOBHOM Halop 3anad,

! TpuBomures amamms pesynsratoB Gasosoro EID 2019 roma, mockombky B 2020 Toxy GasoBblil 9K3aMEH He
MPOBOJINIICS.
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MO3BOJISIOIINN MPONUTH aTTECTALIMOHHBIN PyOeX, A MOATOTOBKM OOYYaIOMIMXCS cO claboit
MaTeMaTU4YeCKOU MOATOTOBKOM.

Huskuit ypoBeHb YCHEHNIHOCTH MPOJEMOHCTPUPOBAIM YYACTHUKUA HSK3aMeHa IIpu
BBIMIOJTHEHUH MTPAKTHUKO-OPUEHTUPOBAHHOTO 33/IaHUS IO CTEPEOMETPUHU HA BbIUMCIICHHE 00beMa
tena (3aganue 13) W 3agaHuMd HA MOCTPOEHUE MPOCTEHIIe MaTeMaTH4YeCKON Moaenu
(3amanue 20). DTW 3amaHus TPH TOATOTOBKE OOydYaromuxcs co ci1abod MaTeMaTH4eCKOM
MOATOTOBKOM HY>KHO pacCMaTpUBaTh B MOCIEIHIOI OYEPE/b.

B Tabmuue 1 maHo omumcaHue 4eThIpex Tpymm ydacTHUKOB EI'D 6a30BOro ypoBHs 1O
MaTeMaTHKe C pa3HbIMU YPOBHIMHU MAaTEMaTUYECKOU MOATOTOBKH.

Tabmuma 1

Omnmcanue OTACIIBHBIX I'PYIIIL
Y4aCTHHKOB 5K3aMCHa

Omnmcanue YPOBHA IMMOATOTOBKH OTACJIBHBIX I'PYIIIT YHaCTHUKOB
OK3aMCHa

I'pynma 1
TecroBslit Oaut — 2

ITepBuunsiii 6amn — 0—6

['pynna ¢ Haubonee HHU3KUM YPOBHEM IMOATOTOBKH, HE
o0Jaaroias yCTOMYMBBIMUA HaBbIKAMH CUETA U YTCHUS

['pynmna 2
TecToBbIi Oaym1 — 3
[epBuynskIii 6amt — 7-11

['pymnmna ¢ HU3KUM ypOBHEM MaTeMaTHYECKOM MOATOTOBKH. JTa
rpynmna oOydyarouuxcs, Kak MpaBUJIO, BBIMOJIHAET 3aJaHMUs,
TpeOyIoIMe MPsSMOro MoJjCYeTa, HO OMIMOAaeTCs B 3ajavyax Ha
OPOLEHTHL. 3a 3ajaHusi, TpeOyIolMe 3HaHUSA DJIEMEHTOB
cojaepxanus 1o nporpamme 10—11 knacca, gacto He 6epyTcs

I'pynna 3
TecToBsIit Oam — 4
[TepBuunsIii 6amn — 12-16

['pynma ¢ 0a30BbIM ypOBHEM MaTeMaTHYECKUX 3HAHHH,
HEOOXOIMMBIX B OBITOBBIX pacueTax, KU3HEHHBIX CHUTYyaI[UsX.
Cnaboe BBIIONHEHHE TOCJIEIHUX 3aJaHui, TPeOYIOIIMX
JIOTUYECKUX TOCTPOCHHUM, 3HAHUA (PYHKIUW, H3YYECHHBIX B
CTapIINuX Kjaccax, KOMITIEHCUPYETCS YCTOMYMBBIMU
BBIYUCIIUTEIILHBIMA ~ HaBBIKAMH M peIIeHHeM  0a30BBIX
TEKCTOBBIX 3a7a4

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

HaunGosnee moAroToBieHHbIE YYaCTHUKHM 0a30BOTO JK3aMeHa.
YacTh M3 HUX MOXET IMpPETEeHJAO0BaThb HAa CPEIHUN WM Jaxe
BBICOKMI 0ayu1 Ha mpoduiabHOM 3k3ameHe. X BbIOOp 6a30BOro
9K3aME€Ha OCO3HAHHBIM. OHU IUIAHUPYIOT MPOJOJDKEHHE
oOpazoBaHusi B 00JIaCTAX, HE CBS3aHHBIX C MAaTEMAaTHKOM.
[Tpodwmnbnenii EI'D He Tpebyercst i MOCTYIUIEHUS Ha
BHIOpAHHBIC UMH CHEIHATHLHOCTH

OObyuaromuecs, OanaHCUpYIOIME HAa TPaHU MPEOOJEHUS MHUHUMAIbHOrO Oasuia, 1o
utoram EI'D o maremaTuke 0a30BOr0 ypOBHSI OTHOCSATCS K TIEPBBIM JBYM TpYIIIaM.

I'pynma HamMeHee TOATOTOBJICHHBIX YYaCTHHKOB OJK3aMeHa BBIIONHSIET HE Ooee
IIECTH 3a/laHUI (COOTBETCTBYET OTMETKE «2»). BBIMyCKHUKHM He 001aJaroT MaTeMaTHYeCKUMHU
YyMEHUSMH Ha 0a30BOM, OBITOBOM W OOIIECTBEHHO 3HAYMMOM YpPOBHE, HE BJIAJICIOT
YCTOMYUBBIMU YMEHHUSIMH CUETA M YTCHHUS.

I'pynma HU3KOTO YpOBHS TOATOTOBKH. YYAaCTHUKH DSK3aMEHA, OTHOCSIIUECS K AITOH

rpy1Iie, BEIMONHAIOT OT 7 3axanuil 10 11 3ananuii (cooTBeTcTBYET OTMETKe «3»). Kak mpaswuio,
3TO 3aJaHusl, TpeOyIoIe MPSAMOro nojcuera. JK3aMeHyeMble C JaHHBIM YPOBHEM MOJTOTOBKHU
O0OBIYHO OIMOAIOTCA B 33/Ja4ax Ha MPOLEHTHI, UCHBITHIBAIOT 3aTPYAHEHUS MPU BBIIOJHEHUU
BBIYUCITUTEILHBIX OTIEPAITHA.

Jlns onpenesnenus 00pa3oBaTeIbHON TPaeKTOPUH 00YJarOIUXCss HEOOXOMMO BBISIBUTH
oOpasoBarenbHbIe ASPUIIUTHI B pa3zeliax MPeIMETHOTO Kypca.

[Ipu oOy4yeHHH M MOATOTOBKE K IK3aMEHY PEKOMEHIYETCSI MCIOJIb30BATh CIIEIYIOIIYIO
TaOJIMILY, BKJIIOUYAIOIIYIO BCE TEMBI U 3JIEMEHTHI COJIEPKAHUs, KOTOpbIe IpoBepsroTcs Ha EI'D mo
MaTeMaTHKe ©a30BOr0 YpOBHsS, W CpPEOHHE IPOLEHTH BBIMOMHEHHS 3amaHuii B 2019 .
(Tabmura 2).



Tabmuma 2

Homep DIJIEMEHTHI COJIEPIKAHUS Cpennue
3aJaHHs TPOIIEHTHI
BBITIOJTHEHHS,
B 2019 .
Auredpa
1 Ienblie, mpoOHBIC UKCIa 84
2 PanmonanibHble ynclia, CTENEHb C IeJIbIM M0Ka3aTeleM 86
3 JlpoOu, mpoIeHTHI, pallMOHAILHBIC YUCIIA 90
4 Pabora ¢  dopmynoit: mnpeoOpa3oBaHUS ~ BBIPAKCHHM, 91
BKJIIOYAIOIIUX  apU(PMETUUYECKHE  ONepaluy,  OIEPalUIo
BO3BEJICHUS B CTENECHb, ONEPAIUIO U3BJICUCHUS KOPHS
5 [IpeobpazoBanus BBIPOKCHHH, BKJTFOYAIOIITUX 73
apumeTHUecKue Omepariu, OIEpaldio  BO3BEICHUS B
CTENEHb, OIEpalMI0 U3BICUYCHUS KOpHA, MpeodOpa3oBaHue
TPUTOHOMETPUYCCKHX M JIOTAPHU(PMUICCKIX BBIPAKCHHIMA
6 Pemenue TekcToBOM 3amaun, CBOASIICECS K MPeoOPa30BaHUIO 92
BBIPKCHUH, BKITFOYAIOIINX apu(METHICCKIE ONIEPAIAN
12 TexcroBas 3amada, cBoAfmiascs K  MPeoOpa3oBaHUIO 89
BBIPKCHUH, BKITFOYAIOIINX apU(DMETUICCKIE OTIepaIliu
19 TexcroBas 3amada, cBoAsmiascs K  MPeoOpa3oBaHUIO 55
BBIPOKCHUH, BKIIOYAIONIMX apu(METHYECKue Oomepanud Hu
OTIepaIfio BO3BEJCHHS B CTEIICHb
20 TekcToBass  3amada, CBOAAMIAsCS K  MPeoOpa3oBaHUIO 30
BBIPKEHUH, BKIIOUYAIONINX apu(MeTHyecKue omnepanud Hu
OTIepaITfio BO3BEICHNS B CTEIICHD
YpaBHeHHS H HEPABEHCTBA
7 KBagparnsle, panMoOHAIbHbIE, VUPPALMOHAJIBHEIE, 84
TPUTOHOMETPUYECKHE, TOKa3aTelbHble, JIOTapu(pMUIECKIE
YpaBHCHHUS
9 [IpakTnueckass  3ajada: NPUMEHEHHE  MaTeMaTUYECKHX 93
METOJIOB ISl PEIlIeHHUs] COJepKATENbHBIX 3a7a4 U3 Pa3TuYHbBIX
oOnactell HaykM W NpakTUKU. VHTepmperanus pesynbrara,
yUYeT peajbHbIX OTPaHUYCHHH
17 Pemenne palMOHAIBHOTO, MMOKa3aTeJIbHOTO, 58
norapudmudeckoro HepaBeHcTBa. KoopanHatHas npsMas
18 [IpuMeHEHHEe MaTeMAaTHYECKUX METOJOB JUIS  PEIICHHS 88
COJIEpKATENbHBIX 3a/lad M3 Pa3lUYHBIX 00JacTel HayKu u
MpakTUKu. MHTeprperanus pe3yiabTaTa, YYeT peallbHBIX
orpaHnueHuil. BepHble 1 HEBEpHBIE YTBEPIKICHUS
DyHKIUMN
11 I'padux byHKLIMH. ITpumepsl (GYHKIMOHATBHBIX 95
3aBHCHMOCTEH B pEaJIbHBIX MPOIIeccaxX M SBICHUSIX
14 I'padux byHKLIMH. ITpumepsl (GYHKIMOHATBHBIX 94
3aBUCUMOCTEN B PeAIbHBIX Ipoueccax U sBiaeHusx. CBoncTBa
byHKIIUHU
Havana marematnyeckoro ananmsa
14 I[To rpaduky: TreOMETpUYECKUU CMBICT  MPOU3BOJHOM, 9

YpaBHEHUE KacaTCIbHOW; IIPUMEHEHUE IPOU3BOJHOM K
HCCIEA0BaHUIO (DYHKITMN




I'eomerpust

8 TpeyronapHuK, mMapamienorpaMM, HPSIMOYTOJBHUK, pPOMO, 82
KBaJ[paT, TpaIeus: JUIMHA OTPEe3Ka, BEIMYMHA yTJla, TUIOMAIb
burypsl

13 [Ipusma, nupamua, MHOTOTPAaHHUKH, ITWIHH/P, KOHYC, IIap H 48
cdepa: JUIMHA, BEIWYWHA YTIIa, TUIOIIAh, 00BEM

15 TpeyronpHHUK, TapajuieorpaMM, MPsSMOYTOJbHUK, pOMO, 65
KBaJpaT, Tparenys: JUIMHA OTPEe3Ka, BEJIMUMHA YT, TUIOMaab
burypsl

16 [Tpu3ma, nupamMua, MHOTOTPAaHHUKH, IWIMHIP, KOHYC, 1Iap U 66

cdepa: JyIMHA, BEIMYMHA YIUIa, TUIOAb, 00beM

OneMeHThl  KOMOMHATOPUKH,  CTAaTUCTHKH W TEOPHHU

BEPOATHOCTEI
10 BepositTHOCTh COOBITHS 78
11 Tabnuynoe u rpaduyeckoe MpeacTaBIeHHE JAHHBIX 95

Jis oOydeHUs MIKOJIBHUKOB CO CJIA00OW MaTeMaTHYeCKOW TOJTOTOBKOM B IIEPBYIO
ouepellb HY)KHO OOpaTUTh BHHMaHUE Ha 33/IaHUs C pe3yJbTaTaMH BbINoMHEHUs! cBbime 90%:
MPAKTUKO-OPHCHTUPOBAHHBIC 3aJaHusi Ha dreHue TpadukoB (3amanue 11), comocraBieHue
BennuuH (3agaHue 9), ObITOoBBIE pacueThl (3amaHue 6); pabora ¢ dopmynoit (3aganue 4); Ha
yreHne rpaduka GyHkuuu u rpaduka npousBoaHor ¢yHkiwu (3amanue 14). lns obecnedenus
MPOXOXKACHUS AaTTECTAllMOHHOTO pyOexka HYXHO 00s3aTeNbHO paccMaTpuBaTh 3aJaHUs,
BBIIIOJTHEHUE KOTOpBIX Haxoautrca B aAuanazoHe 80-90%: BbIUMCIUTENBHBIE PUMEPHI
(3amanusa 1, 2); mpocTeimias 3amada Ha JOJU, HPOUEHTHl (3amaHue 3); BBIUUCIUTEIbHAS
TeKCToBas  3amada (3amaHue 12); KBagpaTHble, palMOHAIbHBIC, HWpPpPALUMOHATLHBIC,
TPUTOHOMETPHUYECKHE, MOKa3aTeabHble, Jorapudmuueckue ypaBHeHUs (3aaHue 7); JOXKHBIE U
UCTUHHBIE YTBep)KJeHus (3amanus 18); mpocTteilmias reomeTpuyeckas 3ajada (3agaHue 8).
OO0s3aTeNnbHO HY)XHO paccMaTpuBaTh NPOCTEHIIME 3aJaydl Ha BBIYMCIEHHE BEPOSITHOCTH
coObITus (3amanue 10).

Onucanue npod/eM B 00pa3oBaTe/bHOM NMOATOTOBKE 00y4alOLIUXCcs, 0aJJaHCHPYIOIIMX
HA rPaHU NMPeoI0JIeHUsI MUHUMAJIBLHOro 0aJ11a, no uroram EI'D no maremaruke
npo¢guiILHOro ypoBHs

Monens EI'D mno wmarematuke nOpodUIBHOTO YpOBHS  MpedHa3HAu€Ha s
roCyJapCTBEHHON MTOTOBOM aTTeCTallMy BBITYCKHUKOB, IUIAHUPYIOIUX MOJydyeHHue npodeccun,
NpeIbABIAIONICH crenualbHble TpeOOBaHUS K YPOBHIO MAaTeMaTU4YeCKOW MOJTOTOBKHU
abutypuentoB. B moznenu EI'D mo matemaruke npoQHuIbHOTO YPOBHS MPUCYTCTBYIOT 3aJaHMs,
KOHTPOJIMPYIOIINE YMEHUE MPUMEHSTh MOTYYSHHbIE 3HAHUS I PELICHUS TPaKTUYECKUX 3a7au
¥ 33/1a4 U3 CMEXHBIX YUeOHBIX ITPEIMETOB.

DK3aMeHallMOHHas padoTa Mo MaTeMaTHKe MNPOPUIBHOIO YPOBHS COCTOUT M3 JBYX
qacTel, KOTOPBIE Pa3JINYarOTCs M0 COJEP/KAHUI0, CII0KHOCTH U KOJIMYECTBY 3aJaHUMN:

—yacTb | comepxuT 8 3amanuii (3aganus 1-8) ¢ KpaTKUM OTBETOM B BHUJE IIEJIOTO YHCIIa
WJIH KOHEYHOU JAECITUYHOU IpooH;

—4acTh 2 cofepxuT 4 3ananus (3aganust 9—12) ¢ KpaTKUM OTBETOM B BHJIE LIEJIOT0 YHCIIa
WM KOHEYHOW NEeCATUYHON NpoOu u 7 3amanuii (3amanus 13—19) ¢ pa3BepHYTBIM OTBETOM
(moHast 3aMKCh pelIeHns: ¢ 000CHOBAHUEM BBIITOJIHEHHBIX JEHCTBHI).

[To ypoBHIO CIOXHOCTH 3aJlaHUsI PACHPEACISIOTCS CIEAYIOMUM obpa3oM: 3aaaHus 1-8
UMEIOT 0a30BBIN YPOBEHB; 3aaHus 9—17 — MOBHIIIICHHBIA YpOBEHb; 3amanust 18 u 19 oTHOCATCS
K BBICOKOMY YPOBHIO CJIOKHOCTH.

3agaHus yacTy | HampaBiieHbl HAa IPOBEPKY OCBOCHHS 0a30BBIX YMEHUN U MPAKTUYECKUX
HABBIKOB IPUMEHEHMSI MaTEMAaTUYECKUX 3HAHUN B IIOBCEIHEBHBIX CUTyalMsX. 3aJaHUs 3TON
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YacTH NPOBEPSAIOT 0a30BbIC BBIYUCIUTENbHBIC W JIOTHYECKHE YMEHHS M HaBBIKH, YMEHUE
aHAIM3UPOBATh MHQOPMAIIMIO, MPEACTABICHHYI0 Ha rpadukax W B TabIUIAX, HCIOJIb30BaTh
NPOCTEHIINE BEPOATHOCTHBIE M CTATUCTUYECKHE MOJENH, OPHUEHTUPOBATHCS B IMPOCTEHIINX
FEOMETPUUECKUX KOHCTPYKIUSAX. B dacTe 1 paboThl BKIIOYEHBI 33JJaHUSI IO BCEM OCHOBHBIM
pazzenaM Kypca MaTeMaTHKH: TeoMeTpHs (TUIaHUMETpHUS M CTepeoMeTpusi), ainredpa, Hadania
MaTeMaTHUYeCKOTr0 aHalln3a, TEOpUsi BEPOATHOCTEM M cratuctuka. Ha pemenue 3amanuii sToi
YacTH W JIOJDKHBI OBITh HAmpaBJICHbl BCE YCHJIUS TIPH MOATOTOBKE OOYYaroIIUXcCs,
OaaHCUPYIOUINX HA TPaHU MPEOI0JICHUSI MUHUMAIIBHOTO Oasuia.

B mensx sddexktuBHOrO 0oTOOpa aOUTYpHEHTOB U TPOJOJDKEHUS OOpa3oBaHUs B
BBICIIMX YYEOHBIX 3aBEJCHUSX C PA3JIUYHBIMU TPeOOBAaHHSIMH K YPOBHIO MaTeMaTH4eCKON
NOJATOTOBKM 33aJaHMsA YacTH 2 SK3aMEHAIIMOHHOH pabOThl COOTBETCTBYIOT TPAIHIIMOHHOMY
YPOBHIO TpeOOBaHUI BY30B CO BCTYIUTENBHBIM JK3aMEHOM M0 maremartuke. [lociemnue Tpu
3aJaHusl 4acTW 2 TpeNHa3HA4YeHBbl Ui KOHKYPCHOrO oTOopa B BY3bl C IIOBBIIICHHBIMH
TpeOOBaHUSMU K MATEMAaTUYECKOM MOATOTOBKE aOUTYPHEHTOB.

[TocpencTBoM 3amaHuii 4acTH 2 OCYILECTBIISIETCS MPOBEPKAa OCBOCHHMS MAaTEMAaTUKU Ha
npoQUILHOM YpOBHE, HEOOXOTUMOM JIjIsi MPUMEHEHUS MaTeMaTHKU B NPOQecCHOHAIbHON
NeSTeIbHOCTH W Ha TBOpYeCKOM ypoBHe. llpm moaroroBke oOy4aromuxcs co ciaaboi
MaTeMaTUYeCKOM MOJArOTOBKOM HYKHO YAEJIUTh BHUMAaHUE U PEIICHUI0 3a1anuit 9—12.

YdacTHUKH NPOGUIBHOTO SK3aMEHA JIEMOHCTPUPYIOT BBICOKYIO CTEICHb OBIIAJICHUS
0a30BbIMH YMEHUSIMU: TMPOLIEHTHI U IOJH, OKPYTJIeHHE C HM30BITKOM M HEJOCTATKOM, YTECHHE
rpaduKOB M JHarpaMM peabHBIX 3aBHCHUMOCTEH, IMPOCTEHINNE TI'€OMETPHYECKUE YMEHHS,
pellieHne ypaBHEHUW pa3iuuHbIX TUMOB. [lepBble NATh 3alaHUil MPAKTHUYECKU IO BCEM
BapHaHTaM BbBITIOJNHEHBI Ha ypoBHE 92—100%. DTUM 33a1aHUSM HY)KHO YICIHUTh IIEPBOOUYCPEIHOL
BHUMaHuE Tipu OOyYeHHH W/WIM TOATOTOBKE K DJK3aMeHy OOydarIluxcs co claboi
MaTE€MaTU4YeCKOW IOAroTOBKOW. W3 3amaHmii ¢ KpAaTKMM OTBETOM IIOBBIIIEHHOI'O YPOBHS
CJIO)KHOCTH TPAJMIIMOHHO CaMbIM XOpOLIO pelIaeMbIM SBIsSeTCs 3afaHue 9 (Ha aeHCTBUS co
crenedsimMu). HamHoro imydiie y4yacTHHMKM OJK3aM€Ha CTalu pemarb 3azady 12 (mo
MaTeMaTHYeCKOMY aHalu3y, Ha HCClIeoBaHUE (PYHKIMM C TOMOIIBIO MPOU3BOJIHON). OTH
3a/laHusl MOXHO J100aBUTh B OCHOBHOM HaOOp 3ajad, MO3BOJISIOLUIUI MPONUTH aTTECTAllMOHHBIN
pyOex, nans oOydeHHs W/WiIM TOATOTOBKM K 9JK3aMeHy oOOydarolmuxcs co  ciafoii
MaTeMaThyeckod moaroroBkoil. Cpenu 3agaHUN ¢ pa3BEPHYTHIM OTBETOM HAWOOJbIIAs
YCIIEIIHOCTb BBIMOJIHEHUS y 3aJaHuid 13 u 15. DT 3amaHus TakkKe MOYXKHO BKJIIOYATh B CIHCOK
3a/1a4 U1l 00yJaroImmxcs co cliaboil MaTeMaTHYECKOM OAITOTOBKOA.

B Tabnuue 3 maHo ommcaHue mATH rpymnn ydacTHUKOB EI'D mpoduiabHOro ypoBHs 1o
MaTeMaTHKE C Pa3HBIMH YPOBHIMH MaTEMaTHIECKOH MMOATOTOBKH.

Tab6mumna 3
Omnwucanue OTACIBHBIX TPYIIT Omnwucanue ypoBHS IMOATOTOBKH OT/ACIBHBIX TPYIIT
YYaCTHHMKOB HK3aMeHa YYaCTHMKOB HK3aMeHa
['pynna 1 (MUHUMAaNbHBIN) OO6yyaroniuecs, He 00JafaroNIle MaTeMaTHYECKUMU
Tecrosbiit Oam: 0 — 23 YMEHUSIMH Ha 0a30BOM, OBITOBOM M OOIECTBEHHO
[Tepuunsbrii 6amr: 0 — 6 3HAYANMOM YPOBHE
['pymnma 2 (6a30Bslii 1) OOyyaroniyecs, OCBOMBILIKE Kypc MaTeMaTHKU Ha
Tecrosbrit Oamn: 27 — 50 0a30BOM YpOBHE, HO HE HUMEIOIIUE JOCTATOYHOU
[Tepuunsrii 6amt: 7 — 10 MOATOTOBKUA IS TIPOJIOJDKEHHSI O0Opa3oBaHUsS IO
TEXHUYECKUM CHEeHATbHOCTIM
['pynma 3 (6a30BbIii 2) OOyuarommecsi, YCIENIHO OCBOUBINHME 0a30BBIN
TectoBsrit 6amt: 56 — 68 Kypc, GhakThyecku OMU3KHE K CIEIYIOIIEMY YPOBHIO
[TepBuunsrii 6amr: 11 —13 MOATOTOBKUA. DTO YYAaCTHHUKH JK3aMEHa, MMEIOIINe
IIaHCHl Ha IMEPeXoJ]] B CIEAYIOUIYI0 TPYMIy IO
YPOBHIO MOATOTOBKU. DaKTUUECKH MOTYT 00y4aThCst
[0 TEXHUYECKUM CICIHAIBHOCTSM OOJBIINHCTBA
BY30B




['pynmna 4 (OBBIICHHBIN ) OOyuarommuecsi, OCBOMBIIME KypC MaTE€MaTUKH |

Tecrosbrit 6amn: 70 — 86 UMEIOIME JOCTAaTOYHBIH YPOBEHb MaTeMaTHUECKOU

[TepBuunsIii 6amt: 14 — 22 MOATOTOBKHA IS TIPOJIOJDKEHHsI 0Opa3oBaHUsS IO
OOJBIIUHCTBY CIIELIMAIbHOCTEH, TpeOyrOIIHIX
MOBBIIEHHON  H BBICOKOII ~ MaTeMaTHYECKOMH
KOMIICTEHTHOCTH

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

Tecrossrit 6amt: 88 — 100 MMEIOIME JOCTAaTOYHBI YPOBEHb MaTeMaTHUECKOU

[TepBuunsIii 6amt: 23 — 32 MOATOTOBKHU JJISI TIPOJIOJDKEHUSI O0YUEHUS C CaMbIMU
BBICOKHMH  TpPeOOBaHUSIMU K  MaTeMaTHUYECKOUN
KOMITIETEHTHOCTH

OOyuaronuecsi, OamaHCUPYIOLIME HAa TPAaHU IPEOAOJIEHUS MUHHMAJIbHOIO Oaluia, IO
utoram EI'D no maremaTnke npo(uiabHOr0 ypoBHS OTHOCSITCS K IEPBBIM JIBYM TPYIIIIaM.

I'pynna MUHUMAaJIBHOTO YPOBHS MOJATOTOBKH. YUAaCTHUKH 9K3aMeHa, OTHOCSIIMECS K 3TOH
TpylIe, BBHINOJNHAIOT He Oonee NATH 3adaHui. DTW  oOydarommecs He 00JaJaroT
MaTeMaTHYeCKUMHU YMEHUSAMHU Ha 6a30BOM, OBITOBOM M OOILIECTBEHHO 3HAYMMOM YPOBHE.

['pynna nepBoro 6a30Boro ypoBHsI NOJATOTOBKU. YYaCTHUKHM IK3aMEHA, OTHOCSLIUECS K
3TOH IpyIIe, BBINOJIHSIOT, Kak npasuio, He Oonee 10 3amanmii. DT 0oOyuaromuecss OCBOMIH
KypC MareMaTWKu Ha 0a30BOM YpOBHE, HO HE HUMEIOT JOCTaTOYHOW TOJATOTOBKU JIJIst
POJ0JDKEHHUs 00pa30BaHUs 110 TEXHUUYECKUM CHELIUATbHOCTSIM.

Jlisa ompeneneHuss WHIMBUIYaJbHOM 00pa30BaTENbHON TPAeKTOPUH OOYYaIOIIUXCS
HEOO0XOUMO BBISIBUTH 0Opa3oBaTelbHble JAeDUIUTHI B OCBOCHUHM KIIIOUEBBIX pa3felioB
IPEJMETHOrO Kypca.

IIpu o0OydyeHMHM W/MAM TOATOTOBKE K JK3aMEHY pEKOMEHIYeTCsl HCIOJIb30BaTh
CIIEAYIOIIYI0 TaOnMIly, BKJIIOYAIOIIYI0 BCE TEMBI M JJIEMEHTBl COAEp)KaHUs, KOTOpbIE
nposepsitorcs Ha EI'D mo MaTtemaruke npoguIbHOTO YPOBHS, M CPEIHUE NMPOLEHTHI BHITOTHEHUS
3ananuii ¢ kpatkum otBeToM B 2020 r. (Tabmuma 4).

Tabmuma 4
Howmep DneMeHTHI CoJIepKaHus CpenHue npoueHTH
3aJaHMs BBITOJIHEHMS,
B 2020 rony
Aaredpa
1 Lensle, apoOHBIE uwncha, ACHCTBUS C pallMOHAIbHBIMU 89
YHCIaMHU, POLIEHTHI
9 3HaueHue BBIPAKEHUS: PALMOHAIBHOIO, MPPAlMOHAIBHOTO, 65
TPUTOHOMETPHUYECKOTO, MI0Ka3aTeIbHOTO,
JIOTapu(PMHIECKOTO
YpaBHeHHS H HEPABEHCTBA
5 KBanparssle, paloHabHbIE, UpPpaLMOHAIILHBIE, 96
MOKa3aTeIbHbIE, JOrapUPMHUECKIE YPAaBHEHUS
10 PabGota ¢ Qopmynoii — mnpUMEHEHHE MaTeMaTHYeCKUX 76
METOZOB ISl  pEHICHUS COACPIKATENbHBIX 33734 W3
pa3nuYHbIX 001acTe HAyKH
11 Pemrenne TekcTOBOM 3a1aun 57




DyHKIUH

2 TabnuuyHoe u rpaduueckoe npeacTaBiIeHne JaHHBIX. [ paduk 98
¢Gyukuuu. I[lpumepbl (QYHKIHMOHAJIBHBIX 3aBUCHMOCTEH B
pEaNbHBIX MPOIECCaX H SBICHHUSIX

Hauaja MmaTeMaTH4YeCKOI0o aHAJIN3a

7 [lo rpaduky: reoMeTpU4YecKUid CMBICT HPOU3BOJHOMH, 63
ypaBHEHHE KacaTelbHOM; IMPUMEHEHHE MPOU3BOJHON K
WCCIICIOBAaHHIO (PYHKITHH

12 [IpuMeHeHne MPON3BOTHON K UCCIICAOBAHMIO (D YHKIIHH 48
I'eomerpus

3 I'eomeTpust Ha «KJIETKaxX»: JJIWHA OTPE3Ka, BEIUYMHA YTJa, 90
Iomaab Gurypsr

6 TpeyronapHHUK, mapamenorpaMM, MPSMOYTOJbHUK, pPOMO, 77

KBaJpar, Tpaleuus, OKPYKHOCTb M Kpyr: HJIMHA OTPE3Ka,
BEJIMYMHA yTJIa, TUIOMAb (PUTYpBI

8 [Tpu3ma, nupamMua, MHOTOTPaHHUKH, HWIHHIIP, KOHYC, 1Iap 64
u cepa: JUIMHA, BETMYMHA YIIIa, TUIOMA1b, 00bEeM

JJieMeHTbl KOMOHMHATOPUKH, CTATHCTMKM M TeOpHH
BEPOSATHOCTE

4 BepositTHOCTh COOBITHS 90

JUis MOJArOTOBKM OO0ydaroluXcsi co ciaaboil MaTeMaTH4ecKod MOJATrOTOBKOH B IEPBYIO
ouepenp CleayeT oOpaTUTh BHUMAaHUE Ha 3a/aHUsl C pe3y/IbTaTaMH BBHIOMHEHHs cBbime 80%:
BBIUMCIIUTENbHAs TEKCTOBAs 3aa4a (3aanue 1); Ha ureHue rpadukoB U quarpamum (3agasue 2);
HarjsHas reoMeTpus (3agaHue 3); Ha BBIYMCIEHUE BEPOSITHOCTU COOBITHS (3anaHue 4); Ha
peleHue KBaJJpaTHOrO, panMoHaIbHOTO, UpPpPaLMOHAIBHOTO, M0Ka3aTeIbHOr O,
Jorapudmuueckoro ypaBHeHul (3aganue 5). J{nsg oOecnieyeHns NpoXoKIeHUS aTTECTAllMOHHOTO
pyOexka HYXHO 00s3aTelbHO paccMaTpuBaTh 3aJjaHUs, BBIMOJIHEHUE KOTOPHIX HAXOAMUTCS B
nuamnaszone 50-80%: reomerpudeckas 3amaua (3aaanue 6), yreHue rpaduka QyHkiuu u rpapuka
POM3BOIHON (YHKIMH, HCcleloBaHHE (YHKIHMU C TOMOLIbIO MPOU3BOAHOM (3amaHue 7),
cTepeoMeTpruyecKas 3aaada (3ajanue §), MPUMEHEHHE MaTeMaTHYeCKUX METOJIOB ISl peIIeHUs
coJiepKaTeNbHbIX 3ajlad U3 pa3IMuHbIX obnacTeill Hayku (3aganue 10).

Crenyer OTMETHTD, UTO PE3yIbTaThl rpynMbl 1 (C MUHUMaIbHON MOJATOTOBKOI) SK3aMeHa
npoUIBLHOTO YPOBHS Maj0 OTJIMYAKOTCS OT pe3yJIbTaTOB MAaJIONOJArOTOBIEHHBIX TPy
yuacTHUKOB EI'D mo wmarematnke 0a30BOro ypoBHS. OTH YYaCTHUKH €]Ba JU MOTYT
paccUUTHIBATh HA MPEOJOJICHHE MUHUMAIIBHOIO Oaia sk3aMeHa npo¢uibHOro yposHs. Ckopee
BCEro, OOJIBIIMHCTBO U3 TEX, KTO HE CyMell CAAaTh K3aMeH MPOQHUIBLHOIO YPOBHS, CIPAaBUINCH
Obl ¢ 0a30BBIM HK3aMEHOM XOTsI Obl HA MUHHMaJbHOM ypoBHe. [lo3Tomy mpu BbIOOpE ypOBHS
9K3aMeHa MO0 MaTeMaTuKe OOydyaromMMUcs co ciaaboil MareMaTHdecKod MOJIrOTOBKOM Ba)KHO
OMOYb WM PpEAJUCTHUYHO OIIEHUTh CBOM BO3MOXXHOCTH U BBIOpaThb MOCHUJIBHBIA YpPOBEHb
IK3aMEHa.




2. OcHOBHBIC HANIPaBJIeHUs PadOTHI €O CJIA00yCIEeBAIOIUMH 00yYAOIIUMHUCS

Jnist hopMHUpOBaHUS WHAMBHUYaTbHON 00pa30BaTEeIbHON TPACKTOPHH JICCITUKIACCHUKOB
HEOO0XOUMO  BBIABUTH OOpa3oBaresibHble Je(QUUUTBI IO MTOraM CAayd OCHOBHOI'O
rOCyJapCTBEHHOIO HK3aMEHa WM Ul OJMHHAJUATUKIACCHUKOB — HMTOIOBOM KOHTPOJIBHOU
pabotsl. [IpuMep Takoro aHanu3a BbIIIOJHEHU 3aJaHUN yacTu 1 naH B Tabnune 5.

Tabnuua 5
3ananue DJIEMEHTHI COJIepKaHus bane Heobxonumo
(8 KUM U3y4UTh/

EI'D IIOBTOPUTH
6a3oBoro
YPOBHS1)

IIpakTHKO-OpUEeHTHPOBAHHBIE

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

Yucaa ¥ BLIYUCIEHUS

6 JleficTBHsl ¢ OOBIKHOBEHHBIMU U JIECSITUYHBIMHU
IpoOsIMu

8 JIelCTBHS C KOPHSIMH
AnrebpanuecKue BRIPAKCHHS

13 3HaueHue anreOpanyecKoro BEIpaKEHUs

14 Dopmyna

YPaBHeHHﬂ H HCPABCHCTBA

9 JIuHeiHOe M KBapaTHOE ypaBHEHHUSI
15 CucreMa JIMHEHHBIX HEPABEHCTB
YucnoBble NOCIEI0BATENBHOCTH
12 [TocnenoBarenbHoCcTH, — apudmeTnueckas

TCOMETPHUYICCKAA MOCICA0BATCIIBHOCTU

DOyHKIMH U rpaduKu

11 ®opmynsl U TpapuKd JHUHEWHBIX, JpOOHO-
palMOHATIBbHBIX, KBaJAPATHUHBIX (PYHKITHIA

KOOpI[I/IHaTLI Ha l'[pﬂMOﬁ " IIJTOCKOCTH

7 KoopnnnaTtHas npsmMas
I'eomerpus

16 JlnuHa oTpeska, BeJIMUnHA yria

17 JlinHa oTpeska, BEIM4MHA yriia

18 [Tnomane duryp

19 ['eomeTpus Ha «KJIETKax»: JJIUHBI, YIJIBI,
TUTOTIA M

20 TeopeTnueckrue BONPOCH!
CTaTuCTHKA U TeopHsl BEPOATHOCTEH

10 3aaua Ha BBIUYMCIIEHUE BEPOSITHOCTH

[lo pesympraTam aHanmm3a TOTpeOyeTCcs KOPPEKTHPOBKa paboueil mporpamMMbl IO
MaTematuke (anreOpa W Havana aHanmuza, reoMmerpusi). [Ipumepsr paboumx mporpamMm JaHbl
Huke. C yd4eToM TOro, YTO CYIIECTBEHHBIM BKJIaJ B HU3KHE 00pa3oBaTelbHbIE PE3YIbTATh
o0yJaromuxcst CpefHedl IIKONbI 1O MaTeMaTHKE BHOCAT MpoOenbl B OCBOGHHMH Kypca
MaTeMaTHKHd 5-9 KIaccoB, B TPOTpaMMy CJEIyeT BKIIOYUTH ITOBTOPHOE MPOXOXKICHHE
KJIIOUYEBBIX PA3ACIIOB Kypca MAaTeMAaTHMKA OCHOBHOWM IIKOJbl. Huke mnpusencHsl IpuMepsl
pabounx MporpaMM KOMIIEHCUPYIOIIET0 0a30BOT0 M1 OCHOBHOT'O 0a30BOT0 YPOBHEH.
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Komnencupywomas 6a3oBasi nporpaMMa COACP)KUT PaCIIMPEHHBIN OJIOK TOBTOPEHUS
U IpeAHa3HayeHa Juid OOy4yaroIIMXCsl, KOTOpbIE IO Pa3IMYHbIM NPUYMHAM I10CJIE OKOHYaHMS
OCHOBHOM WIKOJIBI HE MMEIT JOCTaTOYHOW MOJAIOTOBKHU JUIS YCIEIIHOIO OCBOCHHS Ppa3/eiioB
areOpbl ¥ Haval MaTEeMAaTUYECKOI'0 aHalIMu3a, TeOMETPUM, CTATUCTUKHU U TEOPUHU BEPOSTHOCTEH
[0 MpOrpaMMe CpelHel IKOJbl. Peanuszanuss KoMIeHcupyrouieil 0a30Boil mporpammbl MOKET
OBbITh YAaCThIO MEp, IPUHUMAEMBIX JUIsl IOBBIIIEHHUS YPOBHSA 00pa3oBaHMs B 00pa3oBaTEIbHBIX
OpraHu3alysaX, B KOTOPBIX BEJUKA JOJS OOYYaIOLIMXCS C PUCKaMU y4eOHOM HEYCIEIIHOCTH,
Hapsy C MOCTOSSHHBIM MOHUTOPHMHIOM YPOBHSI MaTeMaTHYECKOM IOJATrOTOBKU OO0Y4YarOLIMXCS
BCEX KJIACCOB, IOBBIIICHHEM KBaTH(PUKALWK YYUTENEH, HCIOJIB30BAaHHEM aJallTHPOBAHHBIX
y4eOHbIX TOCOOUHH, NCII0Ib30BAHNEM TEXHOJIOTUH TUCTAHLIMOHHOTO O0yUYEeHUS U T. 1.

OcHoBHasi 6a30Basi MporpaMMa I0 MaTeMaTUKE MpeJHa3HAYeHa AJi1 O0y4yaroLuXcs
CpeIHEH IIKOJBI, HE HCIBITHIBABIIMX CEPbE3HBIX 3aTPYAHEHHH Ha IPEABIAYIIEM YPOBHE
00y4eHusl.

PABOYASA ITPOTPAMMA
cpeiHero oouero o0pa3oBaHus 10 y4eOHOMY NpeaIMeTy «KMaTeMaTHKa)
(anredpa U HaYaIa MaTeMAaTHYECKOT0 aHAu3a, reomerpus). 10-11 kiaaccbl

IlosicHuTeIbHAA 3anMCKA

Pabouas mporpamma mo MaremMaTHKe A YPOBHS CpeQHEro obmero oOpa3oBaHUsS
COCTaBJICHA Ha OCHOBE TpPeOOBaHUI K NPEIMETHBIM pE3ylIbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeNbHOW  MPOrpaMMbl, MpeAcTaBIeHHbIX B  DenepanbHOM  TOCYJapCTBEHHOM
00pa3oBaTeIbHOM CTaHIAPTE CpeaHero oodmero oOpasoBanus. PaGouas mporpamMMa oTpakaer
00s13aTeNIbHYI0 4YacTh COJEpXkKaHUs y4yeOHOro IMmpeaMmera «MaTeMaThKa» Ha YpPOBHE CPEAHEro
oOuiero oOpa3oBaHusl. B Hell yUMTHIBAIOTCS BO3MOXKHOCTHU NPEAMETA B peaanu3aluu TpeOOBaHUI
K JINYHOCTHBIM M METaNpeIMEeTHbIM pe3yibTaTaM OOy4YeHMs, a TaKKe IpPeeMCTBEHHOCTh C
porpaMMaMu IO MPEAMETY «MaTeMaTHKa» JUIsl YPOBHS OCHOBHOIO 0OIero o0pa3oBaHus, MO
npeaMeraM «MH(OpMaTHKay, «UCTOPUS», «reorpadus», «puznka» u «OUOJIOTUs» Il CPEIHEro
o01ero o6pa3oBaHusI.

Llesin u3ydyeHus npeaMeTa «MaTeMaTHKA»

B cootBerctBun ¢ Ykazom Ilpesunenta Poccuiickoit denepauun ot 7 mas 2012 r.
«O Mepax MO pealn3alud TOCYlapCTBEHHOW MOJUTUKM B 00JacTH OOpa3oBaHMsl U HAYKH»
pacniopsbxkerrneM [IpaButensctBa Poccuiickoit ®enepanum ot 24 nexabpst 2013 1. Ne 2506-p
yrBepkaeHa «Konuenuus pas3BuUTHS — MaTemMaTHueckoro oOpasoBaHuss B Poccuiickoii
®denepanuny», B KOTOPOW OMpeneieHbl 0a30BbIe MPUHIMIBI, 1M, 3aJa4yd U OCHOBHBIC
HaIlpaBJICHUs Pa3BUTHUS MaTeMaTH4deckoro oopazoBanus B Poccuiickoit @enepanuu.

CornacHo Konnenmuu maTemarnyeckoe 00Opa3OBaHHE JOJKHO, C OAHOW CTOPOHBI,
«IPeJIOCTaBIATh KaXKA0MY 00yJaromeMycs BO3MOKHOCTh JIOCTHKEHHS YPOBHS MaTEMAaTHYECKUX
3HaHWH, HEOOXOIWMOTO IS JajdbHEWIEH YCIEIIHOW XWU3HM B OOIIECTBE», C APYrod —
«obecreunBaTh HEOOXOIUMOE CTpaHE 4YHCIO BBINIYCKHUKOB, MaTeMaTHyecKas IOATOTOBKA
KOTOPBIX JIOCTATOYHA ISl TIPOJOJDKEHHS OOpa30BaHMS B PA3MYHBIX HANPABICHUAX W IS
NPAaKTUYECKON JEATENIbHOCTH, BKJIOYas IMPENoJaBaHHE MaTeMaTUKH, MaTeMaTHYecKue
ucciae0Banus, padoty B cdepe MHPOPMAIMOHHBIX TEXHOJOTHH U Ap.». [loMumo 3Toro, «B
OCHOBHOM OOIIEM U CpeAHeM 00IeM 00pa3oBaHWU HEOOXOIUMO MPEAYCMOTPETh MOATOTOBKY
o0yJaromuxcsi B COOTBETCTBUM C HX 3allpocaMd K YPOBHIO TIOJATOTOBKH B cdepe
MaTeMaTHYECKOro 00pa3oBaHUs.

Ilenp ocBoeHMs HpOrpaMMbl cpeiHed IIKOoibl Ha 0a30BOM YpOBHE — obOecredeHue
00y4aromuMcsi BO3MOXXHOCTH HCIIOJIb30BaHUSI MaTEeMAaTUYeCKUX 3HAHMM W yMEHHHA B
IIOBCEHEBHOM JKM3HU M YCIEHIHOTO MNPOJODKEHUS O00pa3oBaHMs IO CHELUAIbHOCTSIM, HE
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CBSI3aHHBIM C MPUKIATHBIM HUCIOIB30BAHUEM MATEMATHKU. BHYTpH 3TOTO YpOBHS BBIICISIOTCS
JIBE pa3JInYHbIC IPOTPAMMBL: KOMIEHCUPYIOUWas 6a308as N 0CHOBHAs 6A308a3.

OOyuaromumecs, OCYIIECTBIIAIOMKE 00ydeHre 0 00erM MporpaMmamM 0a30BOTO YPOBHSI,
JOJIKHBI OCBOUTBH OOIIIME MAaTeMaTUYeCKUE YMEHHUs, HeOOXOIUMBIE ISl )KU3HH B COBPEMEHHOM
00I11eCTBE; BMECTE C TEM OHU MOIYYalOT BO3MOKHOCTh H3YyUHTh MPEAMET TITy0ske, C TeM 4TOOBI B
JalbHENIIEM U3y4aTh MAaTEMaTUKY AJI TPO(eCCHOHABHOTO IPUMEHEHHUSI.

[Iporpammbl conmepkar pazgen «CTaTUCTHKA W TEOpUs BEPOSITHOCTEH», BIEPBBIC
BBEJCHHbIA B mporpamMmbl 1o mareMatuke B 2004 r. K sTomMy pasjaeny OTHOCATCA TakxXe
CBE/ICHUS U3 JIOTHMKH, KOMOMHATOPUKU W TEOpHU rpad)oB, 3HAUUTEIHHO BapPHHPYIOIIHMECS B
3aBHCUMOCTH OT IPOTPaMMBbl.

B o0eunx mporpamMax 0o0jbllIoe BHUMAaHHUE YICNSETCS MPAKTUKO-OPUEHTHPOBAHHBIM
3aJjayam.

BaxHpIMH aKIEHTaMH MpOrpamMM SIBISIOTCS: pa3BUTHE TaKUX KOMMYHHKATHBHBIX
YMEHHH, Kak (POpMYyTUpOBaTh, ApryMEHTUPOBATh W KPUTHUECKHU OILICHUBATH MOJYUYECHHYIO
uHpopManuio; GOpMUPOBAHHE OCHOB JIOTHIECKOTO MBIIUICHUS B YaCTH MTPOBEPKH HCTUHHOCTH U
JIO)KHOCTU YTBEP)KICHHH, MOCTPOEHUSI MPUMEPOB U KOHTPIPUMEPOB, LIETIOYEK YTBEPKIACHUM,
dopMynHupoBaHUS OTPHUIIAHWH, a TaKKe HEOOXOJWMBIX M JIOCTAaTOYHBIX YCIOBHH B
MaTEeMaTUYECKUX YTBEPKICHUSX.

TpeboBanwus, copmynupoBaHHbie B paszenie mporpammbl «I eoMeTpus», OTHOCATCS K
Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEACTABICHUN U MCIOIB30BAHUIO Tpa@UUeCKUX METOAOB B
OOoJIBIICH CTENeHH, YeM K (POpMaIbHOMY OIHMCAHHUIO CTEPEOMETPUUYECKIX (PaKTOB.

Takum 00pa3oM, HCIONB30BAHUE HACTOAILIUX MPOrpaMM J1ae€T BO3MOXHOCTH pPELICHUS
CJICAYIONINX aKTYaJIbHBIX 3a/1a4.

1. Obecneyenne  kaxaoMmMy  oOydaromieMycss  BO3MOXKHOCTH  MOJyYeHUs
MaTeMaTHYeCKOro OOpa30BaHUS B COOTBETCTBHM C €ro IeNsIMH W TOTPEOHOCTSIMH B
00pa30BaHUM, YTO JOCTHTaeTcs Ha OCHOBE MPO3PauyHOro MEPEYHs IUIAHUPYEMBIX pe3yJIbTaToB
00y4YeHHsI, MMEIOIIETO YETKO BBIPAKCHHBIC TNPHUOPHUTETHI JUIS PA3IHYHBIX IIENEBBIX TPYII
o0yJaromuxcs.

2.  OOecricueHue KOKIOMYy  OOydJaroniemycs BO3MO>KHOCTH MOJTYyYEHUS
Ka4eCTBEHHOI'0 MaTeMaTH4YEeCKOro 00pa30BaHus, B TOM YMCie s NPOJ0JDKEHUs: 00pa3oBaHus B
001acTsX, CBI3aHHBIX C MATEMAaTHKOM.

3. OOecneyeHne IOCTHKUMOCTH MOJOXHUTEIbHBIX PE3YyIbTaTOB TOCYAApCTBEHHON
UTOTOBOM aTTecTali Ha 0a30BOM YpOBHE 3a CUYET BBIICICHHS KIIOYEBBIX TpeOOBaHMUIA,
JIeNAoIMX BO3MOXKHOM U peaIMCTUYHON MOJArOTOBKY O0YydYaromerocs, Jaxe Npu OTCYTCTBHU Y
HETo MHTEpeca M CKIOHHOCTH K MareMaTHke. [IporpamMma mo3BosisieT Opranu3oBaTh 00y4deHne, B
TOM 4YHCIIE€ [0 MHJIUBUAYaAJIbHBIM 00pa30BaTENbHBIM TPACKTOPHSIM, Jenas oOyueHHe
MICUXOJIOTHYECKH KOM(MOPTHBIM U 3()PEKTUBHBIM.

[Iporpamma coctaBjieHa ¢ y4ETOM CUCTEMOOOPA3YIOLIeH POIM MaTEMATUKU KaK OCHOBBI
byHIaMEHTATFHOTO O00pa30BaHMsI, TO3BOJISIFOIICH YCIIEIIHO OCBaWBAaTh CMEXHBIE Y4YeOHBIE
IPEIMETHI, B TOM YKClie UHPOPMATHUKY.

MecTo y4eOHOro npeaMera «MaTeMaTuKa» B y4eOHOM IJIaHe

Marematuka 3aHHMaeT 0co00€ MeCTO B HayKe, KyIbType U OOIINECTBEHHOH KU3HH,
SBJSIACH OJJHOM W3 BAXXHEHIIMX COCTABISAIONIMX MHPOBOTO HAYYHO-TEXHHUYECKOrO IMporpecca.
W3ydyeHne MaTeMaTHKHd UIpaeT CHCTEeMOOOPa3ylIlyl pojb B 00pa3oBaHUM, pa3BUBas
MMO3HaBaTEJIbHBIE CIIOCOOHOCTH YCJIOBCKA, B TOM YHUCIIC K JIOTHYCCKOMY MBINIJICHUIO, BJIUAA HaA
npernofaBaHue JIPYruxX MUCHUIUIMH. Takum o00pa3oM, K TJAaBHBIM KadecTBaM MAaTE€MAaTHKH,
OTIpEIEIIAIONIMM €€ MECTO B y4eOHOM IIJIaHe, OTHOCSTCS €€ (yHIaMEHTAIbHOCTh KaK HayYHOMH
AUCHUIIIMHBI U YHUBCPCAJILHOCTL € TOYKHU 3PCHUA HCIIOJIB30BAHUA MATCMATUUYCCKHUX PII[CFI,
METOJIOB, aJITOPUTMOB U T.II. B APYTUX YUEOHBIX IpeaMeTax.

bazoBpIii Kypc MO TMpeaMeTy «MmaTeMmarhkay (anredpa W Hadala MaTeMaTU4ecKOro
aHanm3a, reometpus» (10—11 kmaccer) mpeACTaBiIeH CICAYIONIMMHU BUIAMHU ITPOTPaMM:

12



—  0a3oBas mporpaMma;
—  KOMIIeHcUpyrolas 6a3oBas nmporpamma.
bazoBast mporpamma Ha ypoBHE cpellHero o01iero oopa3oBaHus COCTaBJICHA U3 pacueTa
obmieit yueOHo#t Harpy3ku 280 yacoB 3a jaBa roga oOydenwus: 4 yaca B Henenro B 10 kiacce, 4
yaca B Hezemo B 11 knacce. B nporpamme yureno 10% BpemeHu, 0TBOAMMOrO Ha BapUATUBHYIO
Y4acTh NPOTPaMMBI, COJAEp)KaHUE KOTOPOH (GOpMUpYETCS YYacTHHKAMH 00pa3oBaTeIbLHOTO
nporecca.
bazoBas kommeHcupyromas mporpaMMa Ha ypPOBHE CPEIHEro oOmero oOpazoBaHHA
COCTaBJICHa U3 pacyeTa oOImieil yueOHoi Harpy3ku 315 yacoB 3a jBa roja oOydeHHs: 5 4acoB B
Henemo B 10 kiacce (u3 HuX 1 yac — u3 4actu, GopMUpPYyeMOil ydaCTHUKaMu 00pa3oBaTeIbHbBIX
OTHOILIEeHHUI), 4 yaca B Henemo B 11 kiacce. B nporpamme yureno 10% BpemMeHH, OTBOAMMOIO
HAa BApUATUBHYID 4YacTh MPOTPAMMBI, COJACpKAHHE KOTOpOW (opMHpYyeTCs yYaCTHHKAMU
00pa3oBaTeNbHOTO Mpoliecca.
JIrobas paboyasi mporpaMma J0HKHA MOJTHOCTBIO BKIIFOUATh B ce0s CoiepKaHue OJTHOM
U3 JTaHHBIX POTPAMM.

O01mas xapakTepucTHKA Y4eOHOr0 npeaMera «MaTeMaTHKa»

[Iporpamma nmo y4eOHOMY IpEeIMETy «MaTeMaTUKa» CTPOUTCS HAa OCHOBE CHUCTEMHO-
JeSTEIbHOCTHOIO, METAlpeIMETHOIO, JIHUYHOCTHO-OPUEHTUPOBAHHOIO, KYJIbTYPOJIOTrHYECKOIO
MIOIXOJ0B, a TaKXX€ HAa OCHOBE IPHUHIMIIOB JUAJIOTU3AalMM, BapUaTHUBHOCTH, IOCTYIIHOCTH,
IIPEEMCTBEHHOCTH ¥ HENPEPHIBHOCTH OOYYEHHS C YYETOM CIEHU(PHKH TONUKYIETYPHOTO
o011ecTBa U NOJUITHUYECKOTO COCTaBa 00YYarOIIHUXCSL.

JUis Bcell mporpamMmbl B II€JIOM OCHOBHBIM SIBJISIETCSI CHUCTEMHO-AESITENbHOCTHBII
HOJXO0/1, COIVIACHO KOTOpPOMY OOyueHHe MaTeMaTHKe OpraHHU3yeTcs Kak yuyeOHas AeATelbHOCTb
IIKOJIbHUKOB Ha MaTeMaTH4ecKoM cojepkaHuu. CHCTEeMHO-AESTeNbHOCTHBIN TOAX0J K
00y4YEHHMIO MaTEMaTUKE MPOSIBIIIETCS B TOM, YTO:

—  yueOHbIE 3a/JaHus OPHUEHTHPOBAHBI HA PAa3BUTHE MOTHBALIMH, 0€3 KOTOpOM
HEBO3MOKHO BKJIIOUUTH IIKOJIBHUKOB B JIESTEIbHOCTD;

- LIKOJIBHBIM MaTeMaTUYECKUN A3BIK pACCMATPUBAETCS KaK CUCTEMA,

—  YYEHHK OBJIQJICBACT MPEIMETHBIMU U METAIIPEIMETHBIMU 3HAHUSAMHU U YMEHUSIMH,
a TaKKe MEXIIPEIMETHBIMH MOHATUAMH, CBSI3aHHBIMH C MaTEMaTUKOM, B Ipoliecce cOOCTBEHHOM
JeSITEIIbHOCTH;

- B Iporiecce OOy4YeHHs pa3IMYHBIM paszfesaM Kypca MaTeMaTHKU CO3Jar0TCs
YCIIOBUS ISl OBJIa/IEHUS] MHOTUMH YHUBEpPCAJIbHBIMU y4eOHbIMU eicTBUsIMH (Y'Y [1);

- BbI/IEJICHHE YU€OHBIX MAaTEMAaTUYECKUX 3aa4 U 00ecleyeHNe UX PEeLICHMUS;

—  YUUTHIBAIOTCS MHJMBUyaJbHBIE U BO3PACTHBIE OCOOEHHOCTH OOyYaroLUXCsl PU
OpraHM3aly UX JESATEIBHOCTH, YTO IOMOTAET BBICTPAMBAHMIO WHAMBMYAIBHOM TPAacKTOpUU
pa3BUTHS yYE€HUKA B 3aBUCUMOCTH OT Pa3IMYHbIX (DaKTOPOB.

CrnenoBaHue MeTanpeaMETHOMY IOJAXOJY BBIPAKAETCS B IOCTPOEHUM INPOTrpaMMbl Ha
OCHOBE €JMHCTBa IleJiel, JJIEMEHTOB COJEp>KaHus 00pa3oBaHUS U METOJIOB OOYydYeHHS.
B nporpamme HaxonmAT OTpaK€HHME CBSI3U C JAPYTUMH KypcaMH CpEIHEH WIKOJbl 3a CueT
pPacCMOTPEHMsSI MEXIPEAMETHBIX TOHATUN, TMOHATHUM U3 JPYyrux y4ueOHBIX MPEIMETOB,
COIMOJYMHEHHBIX C MaTeMaTHMYeCKUMM MOHATUSMH, UCIIOJIb30BAaHUS 3HAHUH, MPHOOPETEHHBIX
IPYU U3YYEHHUH JIPYTHX Y4eOHBIX MPEIMETOB, BHIMOIHEHHS] METAlpeIMETHBIX 3aJjaHHi, a TaKkxKe
IIPU pealin3allii MEXIPEAMETHBIX IPOEKTOB.

JIMYHOCTHO-OPHEHTUPOBAHHBIM MOAXOA MpearonaraeT y4er ocoOeHHOCTeH yueHHKa,
ero CyOBeKTHOrO OIbITa, MX BBISBICHHE, HAIPAaBIEHHOCTh 00y4YeHHMs Ha (opMHpOBaHHE
OTIpPENICICHHBIX KAaueCTB JUYHOCTU (y4eT OCOOCHHOCTEeW Yy4YeHHMKa IOJApPOOHEe pPACKPBIT B
npuHIUIe BapuaTtuBHOCTH). KadecTBa JMYHOCTH (DOPMUPYIOTCS IPU BBINOJHEHUM 3aJlaHHM,
TPeOYIOUINX MPOSBICHUS aKTUBHOCTH, W30MPATENbHOCTH, OTBETCTBEHHOCTH, a TAKXKE 3a CUET
UCTOPUYECKOTO MaTepuasa, CHoCOOCTBYIOUIETr0 (OPMHPOBAHHUIO TOPAOCTH 3a CBOMX
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COOTEYECTBEHHUKOB, BHECIIMX 3HAYUMBIA BKJaJ B DPa3BUTHE MAaTEMAaTHUKH, HCIIOJIb30BaHHSA
MEXIIPEIMETHBIX CBA3EH U CBA3EH C OKPYXKAIOIUM MUPOM, aKTHUBU3UPYIOLIUX [T03HABATEIbHYIO
JeSITeIbHOCTbD.

IIpu oOydyeHum MaTemMaTUKe HEOOXOIMMO YUUTHIBATh CHELM(PUUYECKHE 4YepThl HayKU
MaTeMaTHKH: OTIEPUPOBAHNE a0CTPAKIMAMHU BBICOKOTO YPOBHS U HAIWYHE COOCTBEHHOTO SI3BIKA,
OTJIMYHOTO OT ecTecTBeHHOro. [loaroMy peanu3anus MEpEeYMCICHHBIX BbIIIE MPUHIMIIOB
o0OydeHust OyJeT UMeTh CBOM OCOOSHHOCTH.

[TpuHuun nuanoruzauuu nNpu oOy4YEeHMHM MaTeMAaTUKE PEaU3yeTcsl C JBYX IMO3ULMM:
a) CTAaHOBJICHME M pa3BUTUE MaTeMaTHYECKOW peuyd, Ha 0a3e KOTOpPOH BO3MOXKHA
PABHOIPABHOCTh YYAaCTHHMKOB JIMAJIOra B IOMCKE PEILEHUs, CTPEMJIEHHE K B3aUMOIIOHMMAHUIO,
MIOPOX/ICHUIO CMbICTA; 0) pa3BUTHE KOMMYHUKATHBHBIX YMEHUH.

B cpenneil mikone yueHUKH MPOAOIDKAIOT U3YyYEHHE OCHOBHBIX 3JEMEHTOB LIKOJIbHOM
MaTeMaTHKH, BKJIIOYAIOUIMX pa3iuyHble (OpMBI TpeacTaBieHUs WHPopManuu (3HAKOBBIC
CHUCTEMBI): CIIOBECHYIO (CIIOBa €CTECTBEHHOI'O $3bIKA, HAayuHble TEpPMHUHBI), 00pa3HO-
rpaduvecKkyro (CXeMmbl, YepTeXHd, TpaduKH, PHCYHKH), 3HAKOBO-CHMBOJIHYECKYIO (JIOTHUKO-
MaTeMaTHYeCKUe 3HAaKH). Y CBOCHUE KaXJON U3 GOpM U yMEHHE NEepeBOIUTh TEKCT U3 OAHOH B
JPYTYIO CIIOCOOCTBYIOT MOHUMAHUIO MaTEMATHUKH.

JUis pa3BUTHS KOMMYHMKATHBHBIX YMEHHUI Ba)KHO HCIOJb30BaHUE pa3IM4HBIX (opm
OopraHu3anuu yueOHOro npoiecca: JUCKyccHH, paboTa B ape MOCTOSIHHOIO COCTaBa U CMEHHOI'O
cocTaBa, paboTa HaJl IPOEKTOM, ITPOBEACHNE MUHU-UCCIIEIOBAHUS U JIp.

B mpomecc oOyueHuss MareMaThKe HPUHLUI BApUATUBHOCTU peaIHM3yeTcs dYepes
BKJIIOYEHHE B COJEpXKAaHME 3a/la4, UMEIOLINX HECKOJIbKO CIIOCOOOB peIIeHUs, HEOJHO3HAUHBIH
OTBET, U 33]1a4 C JAaHHBIMH, KOTOPBIE 3a/Ial0T HECYIIECTBYIOIINI 00BEKT (HO ATOT BBIBOJ TpEOyeT
aHanmu3a 3agadyHoi cutyanuu). C mnosuuuil ydeOHoOW uddepeHIManud  BapUaTUBHOCTh
OTHOCHUTCS K COJCP)KaHUIO 3aJaHuil (3aJaHus pPa3IMYaloTCs TI0 CTENEHH CIOXHOCTH,
CaMOCTOSITEJIbHOCTH BBIMOJIHEHUS WM 00bEMY), METOJaM M CpeJCTBaM OOy4deHHs. YUuTelb B
3aBHCUMOCTH OT YPOBHS TOTOBHOCTH KJIacca, WHTEPECOB M 3alPOCOB YUYEHHKOB, HMEET
BO3MOXHOCTh JI03MpOBaTh y4deOHyio paboTy. B mporpamme mo MaTemaTtuke Kaxjaas Tema
paccMaTpuBaeTcs U C JOTHYECKOH, M ¢ 00pa3HOM TOUEK 3pEeHHUS.

OcymiecTBiseTcss y4eT BCEX COCTaBISIIOIMX CYOBEKTHOTO OINbITa Y4YEHHMKA: Kak
[IEHHOCTH W 0a30BOH CTYNEHW TNPUCBOEHUS OOIIECTBEHHO-UCTOPUYECKOTO OIBITa B 00JACTH
MaTeMaTHKH Ha BCEX dTarax oOyueHHs], KaKk yCIOBUS MOHUMAHUS ce0sl U IPYTUX, BbISBICHHE U
OCMBICJICHHE CYObEKTHOTO OTIBITAa YUCHHKA.

VYder MaTeMaTH4ecKOro OMbITa, NMPUOOPETEHHOr0 YYEHHMKOM B OCHOBHOHM MIKOJIE,
peanu3yercsi B MPUHIIAIIE TIPEEMCTBEHHOCTH M MIEPCIEKTUBHOCTH 0OydeHusl. JIaHHBIA TPUHIHIT
peanu3yercsi B COJep)KaTeIbHOM U pa3BuBatolieM acnekTax. ConepkaTelabHbIH acleKT
HampaBJIeH Ha pAacHIUpeHWe W YIIyOJeHWe 3HaHWH W yMEHHWH, WX TOCTynateabHOe
pasBepThiBanue. CoaeprkaHue yueOHOro mMarepuaia MmpeacTaBisieT co0oil He Habop OTAEIbHBIX
CBEJICHUI M3 pa3HBIX 00JacTeil MaTEMAaTHKH, a B3aNMOCBSI3aHHYIO TIOCIIEIOBATEIIEHOCTD TEM.

PasBuBarommii acrnekT paccMaTpuUBaeMOro IpHHIMIA BKIOYaeT B cels co3aaHue
YCITIOBHIA /ISl YCTAHOBIICHUSI CAMUM YYEHUKOM B3aWMOCBSI3M MEXKIIy CTapbIM U HOBBIM OITBITOM,
YTO CIIOCOOCTBYET MPeoOpa3OBaHHUIO OTAEIbHBIX YMEHHMH yueHHKa B HOBOE HHTErPaTHBHOE
ymeHue. K TakuM yCIOBHSIM OTHOCSATCS: BBITIOJIHEHUE 3aJaHU pedIEKCHBHOTO XapakTepa,
oOecreynBamIUX OCO3HAHME YYEHUKaMHU MPUYMH BO3HHUKAIOIIMX TPYIHOCTEH, 3adaHuil He
TOJIBKO W3 30HBI OJIMKallllero, HO MEPCHEeKTUBHOTO pa3BUTHs («Oydymias 3ajgada»); MOUCK H
o0cyx/ieHue OMMOOK; MOMCK YCIOBUHM MPUMEHUMOCTH MpaBuiia U JIp. YUeT CyObEeKTHOTO OMbITa,
crioco0a BOCTPUATHS MHpPA, HCIIOJB30BAaHUE PA3HBIX KAaHAIOB IONy4eHHs] WHPOpPMAIMUA TIPU
BBIIIOJIHEHUHM OJHUX M TeX K€ 3aJaHUil B mpolecce OO0y4eHHs MaTeMaTUKe CHOCOOCTBYIOT
peoOpa30BaHUI0 HE(POPMaIbHBIX IPEACTABICHNUN PeaIbHOM KU3HU B TEOPETUYECKOE 3HAHNUE.

B cBs3H ¢ BBICOKUM ypOBHEM aOCTPaKIMKM MAaTEeMaTHYECKOTO 3HaHUS CHEIH(PUUECKUM
Juis 00ydeHHs] MaTeMaTUKM SBISETCS NMPUHLUI MPUOPUTETA MOHMUMAHUSA HaJl 3allOMUHAHHEM,
KOTOPBII TECHO CBSI3aH C MPUHIUIIAMU IPEEMCTBEHHOCTHU U MEPCIIEKTUBHOCTH.
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IlockombKy  MaTeMaTH4eCKMM  SI3bIK M MAaT€MaTH4YECKHME  TEKCThl  UMEIOT
(bopManu30BaHHBIM XapakTep, HEOOXoIuMa crelnuaibHas padoTa o 00ecreyeHUI0 TOHUMAaHUs
MIKOJbHUKAMU M3y4aeMOTo MaTepuasia. BaxHyl0 pojib B 3TOM WUIPAET BBISBICHUE CYOBEKTHOTO
OMbITa YYEHHUKOB, €ro y4eT B COJep’KaHUM, B (opMe NpeabsABICHUs y4yeOHOro marepuana, B
OpraHu3alliil €ro YyCBOCHHS M KOHTposie. BBeneHHEe HOBOTO MaTeMaTHYeCKOro OOBeKTa
IIPEII0JIaracT PacCCMOTPEHNUE PEATBHBIX CUTYalUi, €ro aJalTHPOBAHHYIO HAyYHYIO TPAKTOBKY,
paccMoTpeHne OIM3KuX O0y4aroIeMycsi MPUMEpPOB U NMPUMEHEHHE MPUOOPETEHHBIX 3HAHUH B
peaabHOM KU3HU. DTO sABISETCA HEOOXOAMMBIM YCIOBHEM IOHHMMAaHMs y4eOHOro marepuaia.
bnarogaps KOHKpETHBIM ITpUMeEpaM 00yJaroIIMiics CBA3bIBAET HOBOE MaTEMATUYECKOE 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:

— NPOCKTHPOBAHUS Ipoliecca 00yYeHHsT MaTEeMaTHKE B CPEIHEH IIKOJIEe KaK OJHOM
U3 CTyIEHEN HeNpephIBHOIO MaTEMAaTUYECKOI0 00pa30BaHMUs;

- BOCIPUATHS YYEHHKA C €ro THUIOJOTMYECKUMU M  HHAUBHUAYAIbHBIMU
O0COOEHHOCTSIMU, MOTUBAMU U LIEJSAMU Y4€OHOU N1€ATENbHOCTU KAaK IOJHONPABHOIO yYaCTHHMKA
00pa3oBaTeNLHOTO MPOLeCCa;

- BbIJIEJICHUE B KAayeCTBE CAMOCTOATEIbHOW JIMHUM METOJOJOTMYECKUX 3HAHUU
(3HAHUN O CTPYKTYpPE W THUIIOJIOTHH ONMpPEACNICHUNA MAaTEMaTHYECKUX MOHITHH U YTBEPXKICHUH,
3HaHUH O METOJAX PEIICHUS 3a7ad U OCHOBHBIX CTPATErusAX IOHMCKA UX PELICHMS, THUIIOJIOTUU
MaTeMaTUYECKUX 3a/lad, 3HaHUN U TIOCTPOEHUU MAaTEMaTHKU KaK HAYYHOM CHCTEMBI U T.II.), UTO
HOCTYXUT 06a30i A1 00y4eHHUs MIKOJIbHUKA CAMOCTOSITEIbHOMN MO3HABATEIbHON AEATEIbHOCTH B
npeaMeTe, OpraHu3auy y4eOHO-UCCIIeI0BATENECKOM paboThl U 3 (PEKTHBHOTO (OPMHUPOBAHUS
COOTBETCTBYIOLMX YHUBEPCAIbHBIX YUEOHBIX 1EHCTBUIA;

- UCIIOJIb30BAaHUsl PAa3BUBAIOLIMX BO3MOXKHOCTEH MaTeMaTHKU A oOecredeHus
MOTHBAIIMM U3Y4YEHHUS [TPEIMETA;

- NPUBJICUEHUS COJCPKAHUS JAPYIMX YUEOHBIX MPEAMETOB, KYJIbTYPOJIOTHYECKOH
UH(OPMALIMHU U ONbITa 00yYarOIIErocs, CBA3aHHOTO € TIO3HAHUEM OKPY>KaIOLEr0 MUPA;

- MOCTPOEHHU Tpoliecca 00ydeHHs] MaTeMaTHKE Ha OCHOBE peallu3allud TpUaMbL:
YKU3HEHHBIM MaTeMaTH4eCKHUIl ONBbIT 00yYarolmMXCcs — MaTEMaTUUECKUN OMBIT, TPHOOpeTaeMbli
B Ipoliecce 00y4eHHs, — 000TaleHHbI MaTeMaTHYECKUI OTBIT 00YUYarOIIUXCsl, TPUOOPETEHHBIN
B IIpOLIECCe M3Y4YEHHUS] MaT€MaTUKH; 3TO OOECIEeYMBAETCS BBIJECIEHHBIMH BBIIIE CHCTEMHO-
NEeSITeIbHOCTHBIM ~ IMOJAXOAOM K  OOyYeHHI0 MareMaThKe, MPUHIMIAMH  JIMYHOCTHO
OpPUEHTUPOBAHHOTO OOYUYEHHS U CBSI3IMU C IPYTUMH Y4eOHBIMU ITPEAMETAMU;

- HIMPOKOI0 HCIIOJB30BaHUA HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
00y4YeHHsI, HIEKTPOHHBIX 00Pa30BaTENLHBIX PECYPCOB, COBPEMEHHOIO TEXHUUYECKOTO OCHAIIEHUS
npoiiecca 00y4eHnss MaTeMaTHKE.

IMoaxoasl k 0TOOPY coaep:KaHUs YUeOHOI0 NpeIMeTa «MATeMATHKA
[Ipu dopmupoBanum coaepkanuss mnporpammbl 1o wmaremarnke 10-11 ximaccos
HEOO0XO/IMMO YYHUTHIBaTh, YTO CKJIOHHOCTH M JKH3HEHHbIE IUIaHBI OOYyYaromerocs K 3TOMY
MOMEHTY OMNPEIENAIOTCS B JIOCTATOYHOM Mepe il TOro, YyToObl BHIOpaTh COOTBETCTBYIOLIEE
HaIpaBJIEHUE U3y4eHUs MaTeMaTHKu. [loaToMy Ha AaHHOM 3Tame JNOJKHBI PEIIaThCs 3aa4d
YCIIEITHOTO 3aBEpUICHUS U3YYEeHUsI IIpeIMeTa B paMKaX CpeJHEro oopa3oBaHusi B COOTBETCTBUU
C BHIOpAaHHBIMH LIEJISIMU €70 U3YUEHUSI.
O6s3atenbHas yacth OOIl mo martematuke B 10—11 kmaccax Ha 0a30BOM ypoOBHE
JOJI’KHa 00ecTieuynBaTh:
—  3aKpeIUICHUE U pa3BUTHE 3HAHUM U HABBIKOB, IIOJYYEHHBIX B OCHOBHOM IIKOJIE;
—  DPa3BUTHE YMEHHUS NPUMEHSATH IOJYYEHHbIE 3HAHUS U HABBIKM B IPAKTUYECKUX
CUTYaLUsX;
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—  (dopMHUpOBaHHME 3JEMEHTApHBIX NPEACTABICHUNH O MNPOM3BOIHOW (YHKIMH U ee
PUMEHEHHH /ISl N3YYCHHUS U OTIMCAHUS CBOMCTB (PYHKIINI;

—  (dopMHUpOBaHHME 3JIEMEHTAPHBIX IMPEJICTABICHUA O CBOWCTBaX MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTyp.

Kpome onucaHHbIX BblI€ MOAXOAOB, K PpaCHpPElENICHHUIO COACpXKAaHMUS Kypca
MaTeMaTHKH 10 KjaccaM MpOorpaMMoON IpeaycMaTpUBaeTCs BKIIOYCHHUE B 0053aTENbHYIO 4acTh
OOII Bo Bcex Kiaccax OTHENbHBIX OJIOKOB, HPEANOJIAralolluX BBIIOJHEHHE MPaKTHUYECKUX
3a/IaHUM ¥ HAIIPABJICHHBIX HA PA3BUTHE YMEHUI IIPUMEHSATD IT0OJyYEHHBIC 3HAHMS Ha IIPAKTUKE, B
TOM 4YMCJI€ 3aJlaHUil Ha UCIOJIb30BaHUE CBOMCTB (hnu3nueckux (OMOJOrMYECKUX, XMMHUYECKHX)
IpOIECCOB, 33JaHMN Ha pa3BUTHE (UHAHCOBOM TIPaMOTHOCTH, 3aJaHUN, CBA3aHHBIX C
HaOJIIOACHUSAMU U U3MEPEHUSIMH B PEaJbHBIX IPOLECCaX M SABICHUAX OKPYKAIOLIEro MHUPA,
U T.IL.

OcHoBHBIE coiepKaTeIbHbIC JMHUH
B kypce marematuku 10-11 kimaccoB mpeAcCTaBiICHBI CICAYIONIUE COJIEPKATEIHHBIC
JUHUH:
- anreOpa U Hayasla MaTeMaTHYECKOTO aHaN3a
o  Ywcina u BEIpaKEeHUs
VYpaBHEHUS U HEPABEHCTBA
OyHKIUU
Havana marematuyeckoro anamusa
Craructuka u T€OpHUsl BEpOSITHOCTEH
o  DIIeMEHTBbl TEOPUU MHOXKECTB U MATEMATUYECKOM JIOTUKH

0O O O O

—  reoMerpus
o T'eomerpuueckue Qurypol
o  OtHowmeHnus
o  HW3mepeHus u BBIYHCICHUS
o T'eomerpuyeckue NoCTpoOCHUs
o  BekTopsl 1 KOOpAWHATHI B POCTPAHCTBE

Conep:xanue 06a30Boro kypca Marematuka (Ajaredpa u Hayajia MATEMaTHYECKOT0
aHaau3a, ['eomerpusn), 10—11 kiaaccol
10 kn1acc. Anredpa 1 Ha4aJJa MATEMaTHYECKOI0 aHAJIN3A.
Komnencupyrwomas 6a3osas nporpamma. 105 gacos.

Yucia u BbipaxkeHus. 46 yacos.

YucnoBsle 1 OyKBEHHbIE BHIPAKECHUS.

HatypanbHble uncna, 3anuch, pa3psaaHble ciaraemele, apudpmernyeckue aencrud. Yucna
U JecATUYHAs cucreMa cuMciaeHus. HarypanpHble uncnia, AeIuMOoCTb, IPU3HAKU JAEIMMOCTH Ha
2,3,4,5,9, 10. Paznoxxenne uncina Ha MHOKUTenu. OcraTku. Pemenune apudmMernuecknx 3aaad
IIPAKTUYECKOTO COJEPIKAHUS.

[enbie yncna. Moaysp yncia v €ro CBOMCTBA.

Yactu u pomu. poOu u geiictBust ¢ apodsmu. OxpyrieHue, npubmmxkenue. Perienue
MPAKTUYECKUX 3aad Ha MPUKUJIKY U OLICHKY.

[TpouenTsl. Pemenne 3aaau NpakTUYECKOr0 CONEP KAHUS HA YacTH U MPOLEHTHI. CTeneHb
C HaTypaJbHBIM M LIEJIBIM NTOKa3aresieM. CBoiicTBa crenened. CTaHIapTHBIA BHJT YUCIIA.

Anrebpanueckue BhIpaXKeHHs. 3HaUeHUE aareOpandeckoro BhIPaXKEeHHUS.

KBanparusiii kopenb. M300paxkenue umncia Ha uyuciaoBod mnpsamoil. [IpubmmkenHoe
3HaUEHUE UpPaLlMOHAIbHBIX YHCEIL.

Tlonamue cmenenu c OelicmeumenbHbiM HOKA3AMeNeM.

Jlorapugm umcna, OCHOBHbIE CBOMCTBa jJorapudma. JlecaTHuHbIi torapudm.
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I'pamycHass Mepa yria. TpuroHoMeTpudeckas OKPYXHOCTb. OIpenesiecHue CHHyCa,
KOCHHYCa, TaHIeHCa IPOM3BOJIBHOrO yrima. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.
3naueHus TpuronomeTpudecknx Gynkuuit as yrinos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

YpaBHeHnusi u HepaBeHcTBA. 20 yacos.

YpaBHEHHUsI C OHOU IEPEMEHHOM.

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

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

Pewenne IIPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUI c IIOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH.

IIpocreiimne okasaTenbHble YPaBHEHUS.

[Tpocreiimue norapudmuyeckre ypaBHEHHUS.

IIpocrerilne nppalliOHAIbHBIE YPABHEHUS.

Hepagencrna.

HucnoBsle HEPABEHCTBA U MX CBOMCTBA. JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHON U
ux cucteMsbl. Yucnosbie npoMexyTKu. OObeJMHEHNE U IIepeceueHue TPOMEXYTKOB.

®ynkuuu. 15 yacos.

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

3aBUCUMOCTb BEIMYMH, (PYHKIUS, apryMEeHT U 3HaYCHHE, OCHOBHbIE CBOMCTBA (DYHKIIMH.
I'padux Pynxmun. OOnacTe onpeneneHWs W MHOXKECTBO 3HaueHWH ¢GyHkumu. JluHelHas
¢ynkuus. Ee rpaduk. YriaoBoit koahuImenT npsmoi.

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

@dyHxyuu Yy = \/; . I'pagpux pynxyuu y = K .
X

Hynu ¢yHKOMM, TpOMEXYTKHM 3HAKONOCTOSHCTBA, MOHOTOHHOCTH (BO3pacTaHHE WIIH
yObIBaHME) HAa YHUCIOBOM HpoMexyTke. Haubosmpliee u HauMeHbllee 3HAYeHHs! (QYHKIUH.
[Tepuonuueckrue GyHKIUM U HaUMEHbLIMHA nepuol. I paduxku mpueconomempuueckux @yHKyuil
y=cosX, y=sinx, y=tgx.

CraTucTHKa H Teopus BeposiTHOCTeH. 13 yacos.

Jloruxa.

Bepusle u HeBepHble yrBepxkaeHus. Crnencreue. Kouwmpnpumep. Pemenue 3anay
MPAKTUYECKOT0 COJIEPKaHUs, CBI3aHHBIX C JIOTUKOM.

[TpencraBneHne qJaHHbIX.

Tabmuner. CronOyarble M KpYyroBble aMarpaMMbl. PelieHue 3agad  NpakTUYECKOTO
COJIepKaHUs, CBSI3aHHBIX C aHAJTM30M PeabHBIX JaHHbIX, IPEACTaBICHHBIX B TAOMUYHOM (opme,
Ha BBIOOp ONTHUMAJILHOTO BapUaHTA.

CraTucTH4ecKkre XapakTepuCTUKN Habopa TaHHBIX.

Yucnossle Habopbl. Cpennee apudmernyeckoe, MeanaHa, HauOoJbllee W HaMMEHbIIEe
3HaYeHUs. [Ipumepol USMEHUUBLIX GEUYUH.

KomOunaropuka. Muoowcecmeso. Tlepebop BapraHTOB.

Yactota M BeposATHOCTh coObITHsA. CiydaiiHblii BbIOOp. Bblumcienme BeposTHOCTEH
COOBITHIA B OIIBITAX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSMHU.

Peseps. 11 yacos.
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10 knace. Auredpa 1 HaYaJIa MATEMATHYECKOT0 aHAJIM3A.

BbazoBas nporpamma. 70 yacos.

Yucia v BbIpaKeHHs1. 26 yacos.

Pemenne 3amay ¢ MCHOJIB30BAaHUEM CBOMCTB YMCENI M CUCTEM CUMCIEHHUS, OEIUMOCTH,
JIOJIEM M 4acTel, MPOLEHTOB, MOAYJeH uucelsl. PemeHue 3agady ¢ MCIOIB30BAaHUEM CBOMCTB
CTeNeHeW M KOpHEH, MHOTOWJIECHOB, MpeoOpa3oBaHUil MHOTOWIEHOB U JAPOOHO-pallMOHAIBHBIX
BBIPAKCHU.

Crenensb ¢ 1eUCTBUTENIBHBIM [T0KA3aTEIEM, CBOWCTBA CTEIICHM.

Tpuronomerpuueckass OKpYXHOCTb, paduaHnuas mepa yena. CUHYC, KOCUHYC, TaHIEHC,
KOmaHzenc TMPOU3BOJIBHOTO yriia. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIAECTBO U CIEACTBUS U3
Hero. 3HaueHus: TpuroHoMmerpuueckux Gyaknui s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°

(0, =, —,—, — pan). Dopmyrvl CLOAHCEHU MPULOHOMEMPUYECKUX DYHKYUL, Popmyibl

npusedeHus, hopmyvl 0BOUHO20 ApeyMeHmd.

ApPKKOCUHYC, apKCHUHYC, apKTaHI'€HC YUCNA. APKKOMAH2EeHC Yuca.

Jlorapudm uucna, cBoiictsa jgorapudma. Jlecsatuansiii torapudm. Yucio e. Hamypanohwiil
noeapughm. IlpeoOpa3zoBanue JorapuMUICCKUX BHIPAKCHHUH.

YpaBHeHusi u HepaBeHcTBa. 17 yacos.

YpaBHEHHUsI C OJHON IIEPEMEHHOM.

Pemienne 3agay Ha JABMXKEHME M COBMECTHYIO pabOTy € IOMOIIbIO JIMHEHHBIX U
KBaJIpaTHbIX YPaBHEHUN U UX CUCTEM.

IIpocreiiline  TPUTOHOMETPUYECKHE  ypaBHEHUsA. PelieHue  TpPUTOHOMETPUYECKHUX
YpaBHEHUM.

[Tpocreiimne noka3zaTebHbIE YPABHEHMSL.

Jlorapudmuueckre ypaBHEHUSI.

HppanmoHanbHble ypaBHEHUS.

Pewenue ypasnenuii, cooeporcauyux nepemerHuyro noo 3HaKom MooyJis.

Cucmembl noKazamenvbHbiX, 102APUPMUYECKUX U UPPAYUOHATLHBIX YPAGHEHUI.

Ypaeuenus, cucmemol ypasnenuu ¢ napamempom.

®ynknuu. 18 yacos.
OyHK1MN U ux rpapuku. ['paduku pealbHbIX 3aBUCUMOCTEH.

Pemenue 3amau ¢ MCIonb30BaHUEM YUCIOBBIX (QYyHKIMHA U uX rpadukoB. Mcnons3oBaHue
CBOMCTB U rpaMKOB JUHEHHBIX U KBaJAPAaTUUHBIX (QYHKIUI, 0OpaTHON MPONOPLHUOHATIBHOCTH U

bynkuuun Yy = \/; . I'paduueckoe pemieHne ypaBHEHUH 1 HEPABEHCTB.

Hymun ¢yHKIMM, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hauboinbinee wu
HauMeHblIee 3HaueHus: pyHkiuu. [lepuoanyeckre pyHkunu. YeTHOCTh U HEUETHOCTD (PYHKIIUH.
Crnooicnvie pynxyuu.

Tpuronomerpuueckue (QyHKuUM y=COSX, y=SIiNX, y=tgX. Dyukyua y=cCctgXx.
CaoiicTBa u rpadUKH TPUTOHOMETPUUYECKUX (HYHKLIUH.

[ToxazarenbHast ¢yHkuus u ee rpapuk. Jlorapupmuueckas ¢GyHKIUS U ee Tpaduk.
[TonsTHe cTeneHHOM QyHKIMM U ee TpaduK.

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

Komnencupyromas 6azosas nporpamma. 70 yacos.

I'eomeTrpnueckne ¢purypsl. 33 yaca.

@urypsl Ha IUIOCKOCTH M B IPOCTpaHCTBe. TpeyrosbHUKM. Buabl TpeyrojbHHMKOB:
OCTpOYTOJIbHBIE, TYNOYIOJbHBIE, IpsiMOyTosbHble. Kater nporus yrna B 30°. BHemnuii yrou
TpeyrojipHuKa. buccekrpuca, MeauaHa M BBICOTa TpPEyrojbHUKa. PaBHOOeIpeHHBIH
TPEYroJIbHUK, PABHOCTOPOHHUI TpeyroyibHUK. CBOMCTBA paBHOOEAPEHHOTO TPEYTOJIbHUKA.

YeTpIpexyroabHUKH: HapajienorpaMM, poMO, NpsMOYToJbHUK, KBaJIpaT, Tpalenus U ux
cBoiictBa. CpenHsisi JUHUS TPEYrojbHHKA M TpANCUUU. Bwinykivle U HeGbINyKivie Hueypbi.
ITpaBWIIBHBII MHOTOYTOJIBHUK. /lMaroHaaym MHOTOYT OJIbHUKA.

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

dopMyIibl IO IPSIMOYTOJIbHUKA, TPEYTOJbHUKA, pOMOa, TPaleLHH.

OxpyxHOCTb U Kpyr. Panuyc u nuamerp.

Ky®6.

Terpasap, NpaBUIBHBINA TETPAIP.

ITpaBuiibHas nupamua u npusma. llpsamoyronsnsiii napaenenunes. [Ipsamas npusma.

CummeTpun B KyOe, napajuieNenumene, npuzme u nupamuoe.

OtHomenus. 20 yacos.

PaBenctBo ¢uryp. PaBeHcTBO TpeyronbHHUKOB. [10/100HBIE TPEYTrONLHUKU B MPOCTEHININX
CITyJasix.

[TapamieasHOCTh MPSMBIX M IJIOCKOCTEH.

IlepneHauKyISIPHOCTD MPSAMBIX U IITIOCKOCTEM.

HN3mepenns n Bprauciaenns. 10 gacos.

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

Pemenue 3aau Ha kieTdaToil Oymare.

CooTHoOmIEHHS MEXAy CTOpOHAMH M yrjiaMd B MPSMOYTOJIbHOM TpPEYTOJIbHHKE.
Tpuronomerpuyeckue (QyHKIMM YIJIOB B MPSMOYTOJIBHOM TpeyronbHuke. Teopema Iudaropa.
IIpuMeHeHne TeopeM CHHYCOB U KOCUHYCOB.

CyMMa BHYTPEHHHX YIJIOB TPEYTOJIbHUKA U YETBIPEX YT OJIbHUKA.

CooTHoI1eHN B KBa/IpaTe U PpaBHOCTOPOHHEM TPEYrOJIbHUKE.

JlIMHa OKpY)KHOCTHM M IUIOIIAAp Kpyra. Yucno m. BnucaHHBIN yron, B 4acTHOCTH Yrod,
onuparonuiics Ha nuamerp. KacarenbHast K OKpYKHOCTH U €€ CBOMCTBO.

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

Bba3oBas 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 CIEACTBUSI U3 HUX.

VYTrsl B IPOCTPAHCTBE.

MHoOrorpaHHuKkH.

[Tapamnenenunesn. CBoHCTBA MPSIMOYTOJIHHOTO MapaslIeNIeIIUIIe 1a.

ITpusma u nupamuna. [lpaBunbHas nupamuaa u npasuiabHas npusma. Ipsmas nupamuna.
DIEMEHTBI IPU3MBI U IUPAMUJIBI.

CummeTpun B KyoOe, mapajieNenunesie, pusMe U mupamu/e.
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OtHowenus. 20 yacos.

B3anmHOe pacnonoxeHue NpsMBIX M INIOCKOCTEH B IpocTpaHcTse. [lapaienbHOCTb
OPSMBIX M INIOCKOCTEHM B IIPOCTpaHCTBE. llepneHaMKyIsIpHOCTH NPAMBIX M IUIOCKOCTEH.
[Tpoexuust ¢urypsl Ha MIOCKOCTh. IIpu3HaKu NEepHEeHIUKYISIPHOCTH MPSIMBIX U IJIOCKOCTEH B
IIpocTpaHcTBe. TeopeMa 0 Tpex MepHueHAUKYIIApax.

Heudicenuss 6 npocmpancmee: napaiielvHbili NEPeHoC, YEeHMPAIbHASA CUMMempus,
cummempusi  omHocumenvHo niaockocmu, nogopom. Ceoticmeéa Oeudicenuu. IIpumenenue
O0BUICEHUL NPU PeleHUl 3a0ai.

HN3mepenus n Bprunciienns. 10 yacos.

[ToBTOopenue. 3axaun Ha JOKA3aTENbCTBO U MOCTPOCHUE KOHTPIPUMEPOB. Mcnonp3oBanue
B 3aJayax MPOCTEHIIUX JOIMYECKUX NpaBuil. PelieHue 3amay ¢ HCIOJIB30BAHUEM TEOPEM O
TPEYroJbHUKaX, COOTHOLICHUH B NPSMOYTOJBHBIX TPEYrOJIbHUKAX, (PAKTOB, CBSI3aHHBIX C
YyeThlpexyrojibHUKamMu. PemeHue 3agad ¢ UCHOJAb30BaHUMEM  (DAKTOB, CBSI3AHHBIX C
OKpyXKHOCTsIMU. Perienue 3agau Ha U3MepeHuUs Ha MJIOCKOCTH, BBIYUCICHUE JUIMH U IUIOIIACH.
Pewenue 3a0au ¢ nomowpio 6eKmopoe u KOopouHam.

Paccrosinust Mex 1y purypaMu B IpoCTPaHCTBE.

Teopema [Tudaropa B mpocTpaHcTBe.

[Tnomaab MOBEpXHOCTH NPABUIIBHOM MUPAMUABI U IPSIMOI TPU3MBI.

I'eomeTpuyeckne MOCTPOeHUs1. 8 4aCOB.

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

N300pakeHre MpOCTEUIINX MPOCTPAHCTBEHHBIX (PUTYP HA TUIOCKOCTH.

Pe3eps. 7 yacos.

11 k1acc. Aaredpa 1 Ha4aJIa MATEeMaTHYECKOI0 aHAJIN3a

Komnencupywomas 6azoBas nporpamma. 105 gacos.

YpaBHeHus: U HepaBeHCTBAa. 22 yaca.
HepaBeHncTBa ¢ 0HOM IEPEMEHHOM.
[Tpocreiimune noka3zaTenbHbIE HEPABEHCTBA.
[Tpocreiimue norapudpMuyecKkrue HepaBeHCTBA.

®ynknuu. 30 yacos.
OYHKIUHU U UX rpaduKy.
[Toka3zarenbHas GyHKIUA U €€ TpaduK.
Jlorapudmuueckas pyHkus u ee rpaduxk.
[TonsiTHe cTeneHHOM QYHKIMU U ee TpaduK.

Hauyana maremaTnueckoro anaiausa. 32 yaca.

Kacarenbnas x rpaduky ¢pyHkun. [loHsaTue npon3BoIHON GYHKIIMH B TOUKE KAK TAHTEHC
yrjia HakjoHa KacarenbHOW. ['eomerpuueckuil cMmbIcl U (U3UYECKUH CMBICT MPOU3BOJIHOM.
IIpoussoonvie MHO20UNEHOS.

Touku 3kcTpemyMma (MakcUMyMa U MUHUMYyMa). Mccrnedoeanue snemeHmapuoix QyHKyuti
HA MOYKU IKCIMPEMYMA € NOMOWbIO NpouseooHou. Haznsaonas unmepnpemayus.

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

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

20



Ilpumepovl cnyuaiinvix eenuuun. Pasnomepnoe pacnpedenenue. Ilpumepvl HOpManbHO20
pacnpedenenus 6 npupode. llonamue o 3akoHe 6OIbUIUX YUCE.

Pe3eps. 11 yacos.
11 kiace. Auredpa 1 HaYaJIa MATEMATHYECKOT0 aHAJIN3A

ba3oBas nporpamma. 105 yacos.

YpaBHeHus1 M HepaBeHCTBA. 22 yaca.

HepaBencrtBa ¢ 0JIHOM EpEeMEHHOM.

[Ipocrelinne nokas3aTeabHbIE HEPABEHCTBA.

Jlorapudmudeckue HepaBeHCTBA.

Memoo unmepeanos 015 peuwienusi HEPABEHCME.

Pewenue npocmevwiux mpueonomempuieckux HepageHcma.

Pewenue nepasencms, cooeparcawux nepemerHyo noo 3HaKOM MOOYJIAL.
Cucmemvl nokazamenbHvix, 102aPUDMULECKUX HEPABCHCMSE.

®yHkuuu. 23 yaca.

Bzaumno obpamnvie pynkyuu. I pagpuxu 63aummuo oopamusix hyHKyui.

Obpammuvie mpucoHomempudeckue QYHKYUU, UX COUCMBEA U CPpAPUKU.

Jlorapudmuueckas GyHKIUS U €€ CBOWCTBA U rpaduK.

Crenennast GyHKINS U €€ CBOWCTBA U TpaduK.

Ilpeobpazosanus epaghuxos yHkyuii: cosue 001b KOOPOUHAMHBIX OCel, pACHANCeHUe U
cofcamue, ompasiceHue OMmHOCUMENbHO KOOpOuHammuvix ocel. I paguueckue memoowvi peuieHus
VPABHEHUIl U HEPABEHCMA.

Hauyana maremaTnuyeckoro anajausa. 32 yaca.

[TpousBonHas ¢yHkuuu B Touke. KacarenbHas k rpaduky ¢yHkuuu. ['eomerpudeckuit
CMBICIT U (PU3UYECKHI CMBICT TTpou3BOAHON. [Ipon3BoiHbIE d5IeMeHTapHBIX QyHKIUH. [Ipasuna
oughghepenyuposanus.

Bmopas npouseoonas, ee ceomempuyeckuii cMblcl U pu3u4ecKull CMuICIL.

[TonsiTe o HenmpepbIBHBIX (YHKIUAXK. TOukd J3KCTpeMyma (MakCMMymMa W MHHHMYMa).
UccnenoBanune aneMeHTapHBIX (YHKIUNA HA TOYKH SKCTPEMyMa, HauOOJbIee M HAaWMEHbIIIEe
3HAUEHUs C TOMOIIBI0 TPOU3BOAHON. [locmpoenue epagurxoe GyHKkyuli ¢ NOMOUBIO
npou3600nsix. Ilpumenenue npousso0HoU npu peuleHuu 3a0ay.

[TepBooOpaznas. Ilepeoobpasnuvie snemenmapuvix @yukyui. Ilnowaos KpugoauHeurou
mpaneyuu. @opmyna Heromona—Jleiionuya. Onpeodenennsviii unmeepan. Boviuucienue niowadeu
HIOCKUX uzyp u 00bemos8 mei 8paujetus ¢ NOMOWbIO UHMeSPad.

CraTucTHKA U Teopusi BeposiTHOcTei. 17 yacos.

Pemenue 3amau Ha TabnuyHOe W Tpaduyeckoe MpeCTaBICHUE NaHHBIX. PemeHue 3amaq
NPaKTUIECKOTO COZICP)KaHUs, CBSI3aHHBIX C aHAJTU30M PEAbHBIX JTaHHBIX, MPEACTABICHHBIX B
TabnuyHOW ¢opMe, Ha BBHIOOP ONTHUMAIBLHOTO BapuaHTa. Vcmonab3oBaHUE CBONCTB U
XapaKTEPUCTHK YHCIOBBIX HAOOpPOB: CpEIHWX, HAWOONBIIETO W HAUMEHBIIETO 3HAYCHUH,
pa3maxa, oucnepcuu. Pewenue 3a0au na onpedenenue uacmomol U 6epOAMHOCIU COOLIMULL.
Buvluucnenue eeposmnocmetl 6 onvimax ¢ pasHOBO3IMONCHLIMU INEMEHMAPHBIMU UCXOOAMU.
Pewenue 3a0au ¢ npumenenuem Kombunamopuku. Pewenue 3a0au Ha GblYUCIEHUE
8epOSIMHOCMeEll He3A8UCUMbBIX COObIMUL, NpUMeHeHUe QOpMYIbl CLONCEHUs. 8EPOIMHOCHIEN.
Pewenue 3a0au ¢ npumenenuem oOuacpamm OJiinepa, Oepesa 6eposmuHocmell, GHopmyibl
bepuynnu.

Ycnosnas eeposmnocmo. Ilpasuno ymuoowcenus eeposmuocmeiu. Dopmyna noanou
8epOSIMHOCMUL.
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Huckpemnvie cayuauinvie eenuuunvl U pacnpeoenenus. Hezasucumvie cayuaunbie
senuuuHbl. Pacnpeodenenue cymmol u npouzsedenus: He3asUCUMbIX CIYYAUHBIX 8eIUYUH.

Pemienue 3a1au mpakTUYECKOTO COACPIKAHUS, CBSI3aHHBIX C JIOTUKOM.
Pe3eps. 11 yacos.

11 knacc. I'eomeTpus.

Komnencupyromas 6a3osas nporpamma. 35 4acos.

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

HN3mepenus u BbIuMc/IeHUs. 8 4acoB.

CooTtHoteHus B Ky0e.

3amaun Ha BBIYHCICHHE PACCTOSHUN B MPOCTPAHCTBE C MOMOINIbIO Teopembl Iludaropa.
Teopema Ilugpacopa 6 npocmparncmee.

Ilonamue 06 ob6vemax men. Vicmonp3oBaHWE JIs pEHICHUS 3a/lad Ha HAXOXKICHUE
TEOMETPUUECKUX BEIUYUH PopMyl 00beMa MPU3MBbI, HIUIUH/IPA, MUPAMUJIbI, KOHYCa, [1apa.

llonamue o nooobuu ma naockocmu u 6 npocmparcmee. OTHOLIEHUE IUIOIANCH U
00BeMOB MOAOOHBIX PUTYP.

I'eomeTpnueckne nocrpoeHusi. 8 4acos.

H306pa9fceHue HEKOmMopbvlxX MHO2OZPpAHHUKOE6 HA NJIOCKOCHU.

Paszsepmra npsmoyzonvrnozo napannenenuneoa.

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

11 knacc. I'eomerpus.

Ba3oBasi nporpamma. 35 yacos.

I'eomerpuueckue gurypsl. 15 yacos.
Tena BpalieHus: HUIUHAP, KOHYC, cdepa u map. OCHOBHBIE CBONCTBA MPSIMOT0 KPyrOBOTO
IIMH/IPA, IPSIMOTO KPYroBOro KoHyca. M300pakeHue Ten BpaieHns Ha IMII0CKOCTH.
Ilpeocmasnenue 06 yceuenHOM KOHYCe, ceueHUs KOHyca (napanieibHoe OCHOBAHUIO U
npoxoosiuee uepe3 BepUlUHy), CedeHuss YUIUHOpa (napaiieivHo U NepreHOUKYIAPHO OCU),
ceuenus wapa. Pazeepmra yununopa u konyca.

HN3mepenus u BpIuncieHus. 8 yacos.

Ipocmetiuwue KomOUHayuu MHO202PAHHUKOG U el 8paujerus medxcoy coboi. Beraucienue
AIIEMEHTOB MPOCTPAHCTBEHHBIX QUryp (pedpa, AMaroHasiu, yribl).

[Tnomanp MOBEPXHOCTH MPSIMOTO KPYroBOI'O LMJIMHAPA, MPSMOr0 KPyroBoro KOHyca H
nrapa.

[Tousitue 06 o0beme. OOBEM MUpPaMuUIBI U KOHYCA, MPU3MBbI U HWIHHApPaA. O0beM mmapa.

Ilooobnble mena 6 npocmpancmee. COOTHOUICHHUS] MEXAY IUIOIIAIIMU MOBEPXHOCTEH U
0o0beMaMu MOAOOHBIX Tell.

BeKTopbl M KOOPAMHATHI B MPOCTPAHCTBE. 8 YacoB.

Bektopbl u koopauHaThl B TpocTpaHcTBe. CymMMa BEKTOPOB, YMHOXXCHHE BEKTOpa Ha
YHCII0, YroJl Mexay BekTtopamMu. KoJjulmHeapHble M KOMIUIaHapHBIC BEKTOPbL. CKauspHoe
npouseedenue eekmopos. Teopema o0 pasznodceHuu 6eKkmopa no mpem HeKOMNIAHAPHBIM
sexmopam. CranspHroe npouszsedenue 8eKkmopos 6 Koopounamax. Ilpumenenue 6exkmopos npu
peutenuy 3a0a4 Ha HaxXoHcOeHue paccCmosaHull, OJUH, naowaoell U 00bemMos.
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VYpasnenue nnockocmu 6 npocmpancmee. Ypaenenue cepvi 6 npocmpancmee. Popmyna
0151 8bIYUCTICHUS PACCIOAHUS MENCOY MOUKAMU 8 NPOCMPAHCMEe.

Pe3eps. 4 yaca.

st o0yyaromuxcst ¢ HU3KUM 00pa30BaTENbHBIM YPOBHEM LEJIECOOOpPa3HO MPOBOAUTH
KypCBHI-IIPAKTUKYMBI 110 JIMKBUJIAUUK [poOenoB. [IpyMep TeMaTHYecKoro ILIaHUPOBAHMUS
3JICKTHBHOTO Kypca-TIpaKTHKyMa JaH HIKE.

HpuMepﬂoe TEMATHYECCKOE NIVIAHUPOBAHUE KypCa-IIPAKTHKYMa 110 IIOATOTOBKE

K BbINoOJHeHHUI0 3aaauuid EI'D nmo MmaTtemaTuke

10 xaacc
2 4 B HeJemo, Bcero 68 u

Ne ypokos Copepxanre yaeOHOT0 MaTepuaa
1-3 Penienue npsiMoOyrojabHOro TpeyrojabHHUKA [0 CTOPOHE U OCTPOMY YTIIy
4-5 I'pagycHas u panuanHas mepsl yrioB. (IlepeBon rpagycHOl Mepbl B paluaHHYIO
u oOparHo. Beluucienue 3HaueHW TPUTOHOMETPUUYECKUX  BbIpAKEHU,
COZICpIKAIMX YIJIbl B PaJMaHHON Mepe)
6-8 [IpeobpazoBanue anreOpandyeckux BBIPAKEHUH C  TOMOMIIBIO  QopMyT
COKpAIIEHHOTO YMHOEHHSI U PA3JI0’KEHHsI MHOTOUWIEHA Ha MHOKHTEIH

9-12 [IpeobpazoBanus TPUTOHOMETPHUYECCKUX BBIPOKCHHM c MTOMOIIIBIO
TPUTOHOMETPUYECKUX HOPMYIT

13-15 ITonobue TpeyroabHUKOB

16-18 CpoiicTBa YIJIOB MpU [EPECEUECHUU JIBYX MapaJUIEIbHBIX MNPSMBIX TpEeTheil.
[Tpu3HaKK NapaIeNbHOCTH NPSMBIX

19-20 Hcnonp30oBaHne CBOWCTB TPUTOHOMETPUYECKUX (QYHKIWHN ISl OIICHKH 3HAYCHHUN
TPUTOHOMETPHUYECKUX BBIPAKEHUH

21-22 UYrenue rpauKoB U JUarpaMm, coJiepKallux CTaTUCTUYECKUE TaHHbIE

23-26 [Toctpoenne TpaguKoB JHMHEHHON, KBaapaTUIHOW GYHKIMHA ¥ 0OpaTHOU
nponopuuoHanbHocTH. IlocTpoeHne rpadukoB (yHKIHMA C HCIOIb30BaHUEM
IapaJUIETIbHBIX IEPEHOCOB, CKATUN U PACTSHKEHUH BIOJIb KOOPJIMHATHBIX OCEH

2728 ITpumenenue rpagukoB QYHKIMHA 1)1 ONTMCaHUS UX CBOMCTB

29 [TpumeHeHne CBOWCTBA MEPHOAMYHOCTH JUIS BBIYMCICHHUS 3HAYCHUN BBIPAKCHHS
U TIOCTPOEHUs TpauKOB (DYHKIMH, 33JaHHBIX HA HEKOTOPOM IIPOMEKYTKE

30-32 PaccrossHre OT TOYKM 1O TPSIMOH, pacCTOSHHE MEXAY MapauieTbHBIMH
npsIMbIMU. BeIuKcIIeHHE BBICOT TPEYTOJIbHUKA, TapajuleorpaMMa, Tpaneluu

33-35 Pemrenne TeKCTOBBIX 3a/lad Ha COCTABIICHHE ypaBHEHHH (KBaJPAaTHBIX, APOOHBIX
palMOHAIbHBIX)

36-39 Penrenne TpUroHOMETPHUYECKUX YpaBHEHHUH U HEPABEHCTB

40-43 Boruncnenue npou3BOAHBIX MEMEHTAPHBIX U CIOKHBIX QYHKIMH (MX 3HAYEHUI
B JITAHHOM TOYKE)

44-45 Pemrenne nMHENHBIX HEPABEHCTB, HEPABEHCTB BTOPOW CTENEHW U CHCTEM
HEPaBEHCTB

46-48 Pemennie HepaBeHCTB METOAOM MHTEPBAIOB (LENbIX (BBILIE BTOPOIl CTEMEHH),
JIPOOHBIX pallMOHAJILHBIX HEPABEHCTB)

49-51 CocraBiieHne ypaBHEHHUSl KacaTelbHOW, NMPOBEAEHHOM K rpaduxky (yHKIMHU B
TOUKE C [OaHHOM aOcruccoil. BrrumcieHme aOcHucChl X, IO JAHHBEIM O
kacarenbHOW. [lonck 3HadeHWsT mMpow3BomHOM 1O rpaduky GYHKIHH U
M300paKeHHOW KacaTelbHON

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

54-55 Hcnonp30BaHne COOTHOLIEHUIM MEXIy KOOpAUHATAMU CUMMETPUUYHBIX TOYEK Ha
TUIOCKOCTH

56-58 3amaun Ha BEKTOPHI HA TIIOCKOCTH

59-65 HccnenoBanue GhyHKIMHA ¢ MOMOIIbI0 Tpou3BoaHoN. [TocTpoenue ux rpaduxkon

6668 Pemrenue 3a1au ¢ S5KOHOMHUYECKUM COJIEpKAHUEM (B TOM YHCIIE U HA MPOLIEHTHI).
Pemenue 3a1a4 Ha CMECH M CIIIaBbI

3. MeToauka opranu3auuu y4eOHOM 1esATeJIbHOCTH

BaxHo oOpaTtuTh BHUMaHME Ha TO, YTO HauMeHee 3(P(PEKTUBHBIM CIIOCOOOM MOATOTOBKH
SBIISICTCS IPOPELIMBAHKE THITOBBIX BapuaHToB EI'D. CrenyeT BecTu cCTeMaTHYecKoe OCBOCHHE
U MOBTOPEHHE IIKOJIBHOIO Kypca B COOTBETCTBUU C paboueil mporpaMmoi, cOCTaBI€HHOM Ha
OCHOBE TIPUBEICHHOW BHIIIE. PelIeHne MONHBIX THUIOBBIX BAPHAHTOB CIIEAYET NMPOBOAWUTH HE
yaiie 0JHOro pasza B Mecsl. YacTh BpeMEHHU ClIeyeT IOCBATUTH BBHIMOJIHEHUIO UHIMBHUYaIbHO
NOJOOpaHHBIX TPEHUHTOB IO TEMaM, KOTOpBIC BBI3BIBAIOT 3aTPYAHEHHUE Y KOHKPETHBIX
oOyJaromuxcs.

Jlnst oOy4varonuxcsi co ciaboi MareMaTHuecKol MOATOTOBKOM MPU OTOOpPE M3y4aeMoro
Marepuaja HYXHO 0co0oe BHUMaHHE YAEIUTb paboTe C TEKCTOM U (OpMHUPOBAHUIO
BBIYUCIUTENBHBIX YMeHUH. [Ipn u3yueHnn Texymiero yaeOHOTo MaTepualia HaJo UCIIOIb30BaTh
HaOOpBI 3aJJaHUN U3 OTKPBITBIX OAHKOB, MOCOOMHN ISl MOJTOTOBKH K 3K3aMEHY, MONAJalolluX B
CIMCOK 3aJaHuil, 00ECHeunBaOIUX IPOXOXKACHUE aTTECTALlMOHHOro pydOexa. DTo 3anaHus
0a30Boro ypoBHs: Ha yrteHue rpadukoB (3amanue 11); comocraBneHue BenuyuH (3amanue 9);
OBITOBBIC pacdeThl (3aganue 6); padora ¢ popmyioi (3ananue 4); Ha ureHue rpaduka GyHKIUN
U rpaduka npou3BoAHON GyHKuMU (3afaHue 14); BBIYKMCIMTENbHbIE NpUMeps! (3aganus 1, 2);
npocTeiiiias 3ajada Ha JOJNM, NPOLEHTH (3agaHue 3); BBIUMCIMTENbHAs TEKCTOBas 3ajaya
(3amanme 12); KBaJgpaTHbIE, palMOHAJIbHBIE, HWpPpaAlMOHAIbHbBIE, TPUTOHOMETPUUYECKHE,
NoKa3aTelbHble, JIorapupMUiIecKiue ypaBHEHUS (3aaHue 7); JI0)KHbIE U UCTUHHbBIE YTBEPIKICHUS
(3amanus 18); mpocreiimas reomerpuyeckas 3a1ava (3agaHue 8); Ha BBIUUCIEHUE BEPOSITHOCTH
coObITus (3ananue 10). [Io ntoram BhIMOTHEHUS 3aJaHUI €IMHOTO FOCYIapCTBEHHOI'O dK3aMeHa
npopMIBHOTO YPOBHS — 3TO 33JaHUs: BBIYUCIUTENbHAs TEKCTOBas 3ajgada (3agaHue 1); Ha
YTeHHEe TpapuKOB U Juarpamm (3agaHue 2); HarjisAHas TeoMeTpus (3ajaHue 3); Ha BbIUMCIICHHE
BEPOSTHOCTH  COOBITHS  (3a7aHue 4); Ha pelleHue KBaJpaTHOro, palMOHAIBHOTO,
WUPPALMOHATLHOTO,  TOKa3aTeIbHOTO,  JorapuMUUEeCKOro  ypaBHEHHH  (3amaHue  5);
reoMeTpuyueckas 3ajgada (3afgaHue 6); ureHHe rpaduxa (yHKUMM U rpaduKa MPOU3BOIHOM
byHKIMH, UccieoBaHne (YHKIIMH C TIOMOIIBIO0 IPOU3BOIHOM (3a7aHue 7); cCTepeoMeTpruiecKas
3a1ada (3agaHue §8); MpUMEHEHHEe MaTeMaTHYeCKUX METOJOB JJIS PELICHUs COoJlepKaTeIbHbBIX
3a/1a4y U3 pa3NuYHbIX obnacTeit Hayku (3amanue 10).

[Tpu pereHnn Kax10ro 3aJJaHus BaXKHO MPOWUTH BCE ATAIIBL:

a) BHUMATEJIbHO MPOYUTATH YCIOBHUE, BBIICIUTh B TEKCTE KIIFOUEBbIE MOMEHTHI;

0) BBIITOJHUTH BBIUMCIIEHUS (PACcCyKICHHUS), OOBIYHO HYXKHO C/IeaTh OJJMH-/[BA I11ara;

B) 3a(MKCUPOBATH MOTYICHHBIH OTBET;

I') IPOBEPUTH NMPABHJIBHOCTh OTBETA, PEIIMB OOPAaTHYIO 3ajauy, WINH MOACTAaBUB KOPHHU
B YpaBHECHHE, WM OICHWB TIOJYYEHHBIH OTBET NPUKUIKOW OXHIAEMOTO pEe3yibTaTa, a IpH
PELICHUH 33J]aul IPOBEPUTH PEATUCTUYHOCTD MOJTYYEHHOTO OTBETA;

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

Ha HEro.

Ilocne mnpoxokaeHHs BceX HTAllOB pEUICHUs 3aJaHus y OO0ydYaromerocs A0JKHO

copMHpOBaTECS BHYTpeHHee yoexxaeHue: «51 caenan 3agaHue BepHo!»

ITocne nmomydeHus: ynoBIE€TBOPUTEIbHBIX PE3yJIbTaTOB PELICHUS 3aaHUM MO OTAEIbHBIM
JUHUAAM (TeMaM) MOXXHO (OpPMHPOBATh BAapHAHTHI, COCTOALIME W3 HECKOJIBKHX 3aJaHUN IO
pa3HbBIM JIUHUAM. BpeMs BbINOJIHEHU BapyaHTa JOJHKHO orpaHnurBaThesd 10—15 MunyTtamu.
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IIpy pemeHnu 3agaHUil HYXKHO II0JIb30BaTbCA CIPAaBOYHBIMU MaTepuaraMu, KOTOPBIE
BBIJAIOTCA B KOMIIJICKTE C BApUAaHTOM KOHTPOJIBHBIX U3MCPUTCIIBHBIX MaTCpHUaIOB HAa 3K3aMCHC
(onn  omyOnMKOBaHBI B COCTaBe  JEMOHCTpaluoHHoro  Bapumanta KUM  EID:
https://fipi.ru/ege/demoversii-specifikacii-kodifikatory#!/tab/151883967-2).

PaccmMoTpuM mpumepbl cOCTaBlieHHs MOAOOPOK 3aJaHWii MO TeMaMm, Ha KOTOpBIC
H606X0,I[I/IMO 06paTI/ITI: OCO6OC BHHUMAaHHE IIPU IMOATOTOBKE K OK3aMCHY 68,30B01"0 YPOBH:A.

Oco60e BHIMaHUE HY)KHO YIEIUTh BRIYUCIUTEIBHBIM IIPUMEpPaM.

3aganue 1.
1. Haiigute 3Hauenue Beipakenus 4,1-7,7+0,86.

2. Haiipure 3Hauenue Boipaxenus (6,8—2,3)-22.
3. Haiigure 3Hauenue Beipaxkenus 2,7+1,32:1,2.
4,

Haiinure 3Ha4ueHne BoIpaXeHUs _24 :
5,4-17,8
5. Haiinute 3HaueHue BoIpaxeHus 2,4 : (1i — g) .
14 10
. 1 5
6. Haiinute 3HaYCHUE BHIPAKEHUS 47 +12 + Sﬁ )

7. Haiinmute 3Ha4YeHNE BBIPAKCHUS 1% -0,5- (— %) .

8. Haiiiute 3HaYCHHE BHIPAKEHUS 1n.7_ 0,5.

15°3
9. Haiinute 3HaueHMe BhIpasKEHUS (E - §) : 3 .
7 7) 21
10. HaiiguTe 3HaueHUE BBIpAKEHUS (% -2 %) -26.

Pexomenoayuu. Hyxno ¢opmupoBaTb HaOOpbl 3agady Ha Bce JEHCTBHA: CIIOXKEHHE,
BbIUWTAaHUE, YMHOKEHUS, I€JICHUE — C IECATUYHBIMU 1 OOBIKHOBEHHBIMU JJPOOSIMHU.

3amanmue 2.
1. Haiinure 3Ha4eHHEe BBIpAKEHUS 4 2443.23%,

2. Haiinure 3HaueHue BeIpakeHus 57-10—2,2 102,
43

4241

3710 35

3. Haiinute 3HaueHue BeIpaXkeHUS

4. Haiinute 3HaUEHUE BBIPAKCHUS

5. Haiinute 3HaueHme BoIpasKEHUS

6. Haiinute 3HaueHue BoIpaKeHUST 2

e
24
0,8-10"

4.10°
9. Haiimute 3Ha4YeHNE BBIPAKCHUS 9,5-102 +6,7 .10°.

-2
2
-
2
. A2
7. Haiinute 3HaueHNE BHIPAKEHUS 127,

8. Haiinmute 3HaUYeHNE BBIpAKCHUS
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https://fipi.ru/ege/demoversii-specifikacii-kodifikatory#!/tab/151883967-2

. 1 -1 2
10. Haitnute 3naueHue Beipaxenus 6-10°+5-10 ~+3-10".

Pexomenoayuu. Hyxno dhopmupoBath HaOOpHI 3a/7a4 Ha BCE JCUCTBUS CO CTCIICHSIMH
C OJIHMM WJIY JIByMSI OCHOBaHUSIMH.

3ananue 3.
1. Ha moct mpenceaarensi MIKOJIbHOIO COBETa MPETEHIOBANIM J1Ba KaHauaara. B romocoBanuu
npuHsii ydactue 99 yenoBek. ['onoca MeXay KaHIUAATaMH pPaCpEACIHINCh B OTHOLICHUU
27 . CKOJIBKO TOJIOCOB TIOJIYYHII TOOSTUTEIH?
2. JIns mpurotoBieHus (apiia B3sUTM TOBSIUHY U CBUHUHY B OTHOIIEHUU 1:3 COOTBETCTBEHHO.
Kakoii nporeHT B (apiie coctaBisieT CBUHHHA?
3. Lena na nnektpuyeckuil 4aiiHUK Obula moBbIeHa Ha 15% wu cocraBuna 3450 pyoGueit.
CKoJbKO pyOJieit CTOMI YaitHUK J0 TOBBIIICHHS IIEHBI?
4, dyroonka cromna 800 pyonei. I[locne cHmwkeHHs 1eHbI OHa cTana ctouTh 680 pyouei. Ha
CKOJIBKO IIPOLIEHTOB ObliIa CHUYXKEHA 1ieHa QyTO0IKNn?
5. Exemecsunas uiara 3a tenedon cocrapisieT 250 pyoOuei B mecsl. B cienyromem roay oHa
yBenmuuutcsi Ha 4%. Ckombko pyOineil OyaeT COCTaBIATh exeMecsyHas Iuiata 3a TeiaedoH B
clenyrleM roay?

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

3ananmue 4.
1. Cpennee kBagpaTHUHOE TPEX Yucel: &, D u C — BeramcIisiercs mo Gpopmysie
2 pn2 .2
g= % . Haiinute cpennee kBagpaTtudHoe yucen 8, 9 u 72,
Ut
2. Pabora mocTossHHOrO TOKa (B JPKOYJISIX) BBIUUCISETCS 1O (hopMmyne A:?, rne U —

HanpspkeHue (B BonbTax), R — compoTtusienue (B omax), t — Bpems (B cekyHnax). [lonb3ysich
aTOM (hopmynoi, Haiiiute A (B mxoymsx), ecmu t=8 ¢, U=6 Bu R=2 Om.
3. [nomans TpeyrojapbHMKa cO CTOpOHamMHM @, b, C MOxHO Haiitu mo ¢opmyne ['epona:

S= \j p(p—a)(p-b)(p-c), roe p= a+Tb+c_ Halimure Imiomans TPEYrodbHUKA, €CIIH

JUTMHBI €70 CTOPOH paBHHI 4, 13, 15.
4. Tlnom@ams MOBEPXHOCTH MPAMOYTOJBHOIO Tapajieienunensa ¢ pedpamu a, b u C

Berupcisiercss 1o Qopmyne  S=2(ab+ac+bc). Haiigure miomans  mOBEpXHOCTH
MIPSIMOYTOJIBHOTO Mapasuienenuresna ¢ peopamu 3, 4 u 6.

1 .
5. [lnomaap TpeyroibHUKa BBIYUCISETCA 1O (opmyIie S=§bCSIn a, tTne b u ¢ — nBe
CTOPOHBI TPEYTrOJbHUKA, a O — Yroj Mexay Humu. Ilonb3ysce 310l (opmyiol, HaiauTe
. 1
mwomans S, ecnmn b=18, c=16 u Slnazg.

Pexomenoayuu. Tlpu dopmupoBanun Habopa 3amad HYXKHO HCIIOIB30BaTh (HOPMYITBI
TEKYIIero MaTepuana.

3aganue 6.

1. Jletom xumnorpamm kiyOHuKH ctouT 80 py6Oneit. Mama kymuna 1 kr 500 r xkiyOHHKH.
CxoubKo pybJiel cjaun OHa JoJDKHA Obl1a mosryauTh ¢ S00 pyomeit?

2. IlaBen VBaHOBMY KynmHJ aMEpUKAHCKHI aBTOMOOWIIb, CIIUJOMETP KOTOPOTrO MOKa3bIBAET
CKOpOCTh B MWJIAX B 4ac. KakoBa ckopocTh aBTOMOOMJIS B KMJIOMETpax B 4ac, €CIIU CHUAOMETP
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nokaseiBaeT 59 muip B yac? Cumraiite, yto ogHa Muis paBHa 1609 m. OTBeT OKpyriaurte A0
LEJIOT0 YKca.
3. Ha Genzokononke oaun jautp OensuHa crout 40 py6. Boaurens 3amun B Gak 30 nutpoB
OcH3MHA W B35 OyTBUIKY BoAbl 3a 68 pyOned. Ckoabko pyOned cliadyu OH IMOJYy4YuT
¢ 1500 pybneit?
4. Ha cuere MammHoro MoomibpHOro Teiedona Obuto 53 pyOis, a mocie pasroBopa ¢ JleHoi
octaioch 8 pyOiei. M3BecTHO, YTO pasroBOp UIMJIICS IEJIO€ YMCIO MUHYT, a OJHA MHUHYTa
pasroBopa ctouT 2 pyo:s 50 koreek. CKOJIbKO MUHYT JIJTUIICS pa3roBop ¢ JIeHo#?
5. B mikone ecTh mieCTUMECTHBIE TypUCTHUYECKHE ManaTkh. Kakoe HauMeHbIee KOJIMYECTBO
MaJaTOK HYXKHO B35Th B IIOXO/I, B KOTOPOM y4yacTByeT 15 uenoBek?

Pexomenoayuu. Tlpu dopmupoBannn HaOOpa 3a1ad OJHO-ABYXIIArOBbIC 3aJadd Ha
CTOUMOCTb, OKPYIJICHHE J0 IEJIOT0 C HETOCTATKOM, OKPYTJICHHE JI0 LIEJIOT0 ¢ U30BITKOM.

3aganue 7.
1. Haiinmute kopenb ypaBHeHus: 2+9X =4X+3.

2
2. Pemmre ypaBuenue X~ —7X—-18=0. Ecnu ypaBHeHune umeer 0osiee 0HOTO KOpPHS, B OTBETE
YKaXHUTE OOJBINUI U3 HUX.

3. Haiigure kopensb ypaBHenus /14 —5x =3,
4. Haiiiute KOpeHb ypaBHEHHSI 5% %= 25,
5. Haiinure kopens ypasrenus 10g,(2x—5)=2.

Pexomenoayuu. [Ipu dbopMupoBaHnn ~ Habopa  JMHCHHBIX, KBaIPaTHBIX,
UppaIMOHATIBHBIX, TOKA3aTEeIbHBIX, JIOTapU(MMUYCCKUX YPABHCHUHN JKEIIATEILHO HE YCIIOXKHSATh
YpaBHCHHS.

3aganue 8.

1. Ha miane yka3aHo, YTO NPSAMOYTOJIbHasE KOMHATa UMEET IUIOIIA]Ib

16,3 xB. M. TouHbIe U3MEPEHHUS MMOKA3aJIM, YTO IUPHUHA KOMHATHI paBHA

3,2m, a mmmHa — 5 M. Ha CKONBKO KBaJpaTHBIX METPOB ILIONIA]H 32 M
KOMHATBI OTJIMYAETCS OT IUIONIA/IA, YKA3aHHOW Ha IjiaHe?

2. Jlaunblii yyacTok umeeT (GopMy HpPSMOYTOJIbHHKA CO CTOPOHAMHU 30wm
22 metpa u 30 MeTpoB. X035UH IUIAHUPYET OOHECTH €ro 3a00poM
pa3fenuTh TaKUM ke 3a00pOoM Ha JIBE€ YacTH, OJIHA U3 KOTOPHIX UMEET
dbopmy kBaapara. Haliqure cymmapHyro IuHY 3a00pa B MeTpax.

22 M

3. Jlaunblif ygacTok umeeT (HopMy NMpSMOYTOJbHUKA, CTOPOHBI KOTOPOTO 0 m

paBHbl 40 M 1 50 m. J[oM, pacnoyIOXKEHHBIN Ha y4acTKe, UMEET Ha IUIaHe
dbopMy KBazpata co cropoHoit 9 M. HaiimuTe miomniaas octaBIieiics 4acTu 9m
y4acTKa, He 3aHAToN JoMoM. OTBET JaiiTe B KBaJApPaTHBIX METpaXx. 4Om 9 MI:I

Pexomenoayuu. PUCYHOK B TE€OMETpPUYECKON 3agadye HYXHO BOCIPUHHUMATH Kak
n300pakeHHe B3aWMHOTO DPACIHOJIOXKEHUS DJIEMEHTOB, HO HENb3sl OTHOCHTHCA K HEMY KaK K
YyepTexy, riae coOnoAeHbl Bce pa3mepsl. [Ipu moaroToBke K 3K3aMeHy MOKHO HapHCOBAaTh CBOU
PUCYHOK, OTMETHB BCE U3BECTHBIE 3JIEMEHTHI, U YK€ C UCIIOJIb30BAHUEM ITOI'O PUCYHKA pelllaTh
3aJa4y — HaXOJUTh IUIONIAb, CYMMY UIMH, U TOJIBKO MIOTOM OTBEYATh HA BOMPOC 3a/1aHusl.
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3ananue 14.
1. Ha pucynke nzoGpaxen rpapux ¢ynxuun Y= f (x). Yncna a, b, ¢, d u e 3agaror Ha ocu
Ox wuntepBanbl. [loap3ysch TpapuKoM, IMMOCTaBbTE B COOTBETCTBHEC KaXJIOMY HHTEPBATY

XapaKTePUCTUKY (DYHKIIUU.
Vi

| | |
=f -
Y (x

2 0 Jlc | d\e |«

o
SN
|~

v’
MHTEPBAJIBI XAPAKTEPUCTHUKUA
A) (a;b) 1) 3nauenue GpyHKIMM OTPULATENBHO B KAXKI0i TOUKE
B) ( b, C) HWHTCpBaJIA. 5
2) 3uayenue (yHKIMH MONOKUTEIBHO B KAK/I0i TOUKeE
B) (c;d) MHTEpBAna.
) (de) 3) ®yukuus Bo3pacTaeT Ha UHTEpBAE.

4) ®yuxuus yobIBaeT Ha UHTEpPBAIIE.

2. Ha pucynkax u3o0paxkenbl rpaduku QpyHkiumid Buga Y =KX+b. YcraHoBuTE COOTBETCTBUE
MeXy rpapukaMu GQyHKIUH U YTI0BBIMU KO3 GUIIUEHTAMU MPSMBIX.

I'PAOUKU
A) YA B) YA
/ 1 1
/ . -
[110]1 X 0l 1 X
I
b) 7 ) yA
L A
Q1 X 1
\ - |

YT'JIOBBIE KOOOPUITUEHTDBI

1) 0,2
2) 5
3) -15
4) 06
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3. Ha pucynkax nzo0paxxeHsl rpaduku GyHKIHUN U KacaTeJIbHbIE, IPOBEECHHBIC K HUM B TOUKaX
c abcuuccoi X,.  YCTaHOBMTE COOTBETCTBHE MEXAy rpadukaMu (YHKIMHA M 3HAYCHUSAMH

IPOM3BOIHON STHX (DYHKUMH B TOUKE X .

PAOUKU
A) f B) i
yx\ y |
[
// 1 \)ICO - \\ 1 XO
0] 1A | x N i ”~
Y 0L/~
)\ i
Y
b) Vi I Vi
b 1\:&‘-—_
YT l—
X ot 0 -
O IN 0 1A
NG AY
]
3HAUYEHNS [TPOU3BOJHOM
1) -0,2
2) -25
3) 15
4) 0,25

Pexomenoayus. Paz0uth pelieHue 3aaud Ha HAXOXJIEHUE YIJIOBOrO KoldgduimeHTa
KacaTeJIbHOM (3HAa4eHHs NPOU3BOJHOM (YHKIMM B TOYKE) Ha JBa JTama: MEpBbIA 3Tam —
OIlpeIeNIeHUE 3HaKa; BTOPOM ITall — ONpeAEICHUE MOAYIIS 3HAYEHUS IIPOM3BOIHOM.

3aganue 13

1. Hdaubl nBe KpyXKM LuIMHApHYeckod (opmbl. IlepBas kpykka
B [IOJITOpA pa3a BBIIIE BTOPOM, a BTOpas BTPOE IIUPE IEPBOM.

Bo ckonbko pa3 00beM nepBoil KpyKKU MeHbIlIe 00beMa BTOPOt? D

2. B 0axk munuHapuyeckoil ¢GopMbl, IUIOMAb OCHOBAaHUS KOTOpPOTO paBHA
90 kBazipaTHBIM CaHTUMETpaM, HaJIMTa >XUAKOCTb. UTOOBI H3MEpHUTh 00BEM
JIeTalli CIIOKHON (POpMBI, €€ MOTHOCThIO MOTPYXKAIOT B ATy KHUAKOcTh. Haliaure
00BbEeM JIETaJIH, €CIIU MOCTIe €€ MOTPYKEHUsI YPOBEHb KHUJIKOCTH B OaKe MOIHSICS
Ha 10 cm. OTBeT naiite B KyOMUECKUX CaHTUMETpax.

3. B 6ak, umeromuii (popmy npaBUIBHON YETHIPEXYTrOJIbHON MPU3MBbL, HAUTO 10 11 ——
Boabl. [locie TONHOTO MOTPYXEHUsT B BOAY JETAIM YpPOBEHb BOJBI B Oake a
yBenuumics B 1,6 pasa. Haiinure oObem geranmu. OTBeT paiite B KyOMueckux |
CaHTHMeTpax, 3Has, 4To B ogHoM JuTpe 1000 kyOuuecKkux cCaHTUMETPOB. |
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Pexomenoayuu. Crnenyer oOpaTUTh BHUMaHHE Ha TO, YTO B TPEXMEPHOM IPOCTPAHCTBE
00BbeMbl BH3YaJbHO CPaBHUTH TPYIHEE, YeM ILIOIIAAM HA IUIOCKOCTH. 3aJa4yd HYXHO pellaTh
C UCTOJIb30BaHKuEeM (popMyI (CIIpaBOYHBIC MAaTEPHAIbI).

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

YPOBHA MOKHO HCIIOJIB30BATb OTKpBITBIﬁ 0aHK BaﬂaHHﬁ, a TaKXKE 3aJaHus TCKYHIEro NM3YyUCHUA
anrerH M HavdaJl MaTCMATHUYCCKOI'0 aHajin3da U TCOMCTPHUU.
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Jlureparypa:

Ilpy MOATOTOBKE K SK3aMEHY PEKOMEHIYETCS H3Y4YMTh CICIYIONIME MaTepHalbl,
onybuKoBaHHbIe Ha odunuaabHoM caiite PIBHY «DUITU»: <www.fipi.ru>.

JIeMOHCTpallMOHHBIA BapHaHT KOHTPOJIbHBIX H3MEPHUTENIbHBIX MaTEpUajoB EIUHOrO
rocyaapcTBeHHOro 3x3amena 2021 rosna nmo matematuke. bazoBblil ypoBeHb.

JIeMOHCTpallMOHHBIA BapHaHT KOHTPOJIbHBIX H3MEPHUTENIbHBIX MaTEpUajoB EIHMHOrO
rocyaapcTBeHHOTo 3k3amena 2021 roga nmo maremaruke. [IpoduiibHbINA ypOBEHB.

Crneundukanusi KOHTPOJIBHBIX HM3MEPUTENBHBIX MAaTEpPHAOB JUIs  IPOBEICHHS
B 2021 roay e1MHOro rocyAapCTBEHHOT0 3K3aMeHa 1o MareMatke. ba3oBwiil ypoBeHb.

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

Komudukarop TpeOoBaHMII K YpPOBHIO MOJTIOTOBKM BBITYCKHHUKOB 0OOpa3oBaTEIbHBIX
OpraHu3aIyil JJis TPOBEACHHS €AMHOTO TOCYJaPCTBEHHOIO SK3aMEHa 10 MaTeMaTHKeE.

Koaudukarop s1eMeHTOB coepikaHus M0 MaTEMATHKE JJI1 COCTABJICHUS KOHTPOJIbHBIX
M3MEPUTEIIbHBIX MaTEPUAJIOB JJI MMPOBEACHUS €UHOTO TOCYIapCTBEHHOT'O 9K3aMEHa.

Metoauyeckie peKOMEHIAIUU [Isl y4uTelled, MOATOTOBICHHBIE Ha OCHOBE aHallM3a
TUMUYHBIX OMMKOOK yuyacTHUKOB EI'D 2019 roma (M mnpeamiecTBYIOIIME) MO MaTeMaTHKE
(MOYHO BOCIIOJIb30BATHCS aHAIOTHYHBIME MaTepuaiaMu 0oJiee paHHUX JIET).

Meroandeckue peKOMEHJAlMKM OO0ydYalomuUMCs 1O OpraHU3alUu WHIAUBUIYaTbHON
noarotoBku kK EI'D 2020 roga no maremaruke. ba3oBblil ypOBEHb.

Meroandeckue peKOMEHJAlMK OO0ydYalomuUMCs 10 OpraHU3alui WHIUBUIYATbHON
noarotoBku k EI'3 2020 roxa nmo marematuke. [IpodunbHbiii ypoBeHb.

BuneokoncynbTauu no noarotroske k EI'D oT pykoBoauTeneil U 4ieHOB KOMUCCUH O
pazpadotke KM EI'D, skcnepToB pernoHalbHbIX MPEIMETHBIX KOMHCCHM, MpernoiaBarenei
IIKOJI.

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

[Tone3Ho ucnonb30BaTh IUCTAHIIMOHHBIE CEPBUCHI U YUeOHBIE TTOCOOHUS.

e Ha nopraie MOCKOBCKOI 3JI€KTPOHHOM IIKOJBI B pazaene «Mou TOCTHKEHUSD €CTh
O61OIMOTEKa BApUAHTOB ISl CAMOIIPOBEPKH, YPOKH ITOBTOPEHUS MaTepHuaa.

e Ha noprane Poccuiickoi 3JIEKTPOHHOM LIKOJBI B pazzaene «Mou JOCTUKEHUSN» €CTh
OnbIMoTEeKa BApUAHTOB ISl CAMOTIPOBEPKH.

e Temarnueckue mNOAOOPKM W TPEHUPOBOUYHBIE BapHWAHTHI, BUICOypoku lleHTpa
MEJaroru4eckoro MacTepCcTBa ropoia MOCKBBI.

e [locoOusi ¢ TUMOBBIMH BapuaHTamMH [UIsi MOATOTOBKH kK EI'D 6a3oBoro ypoBHs
(mporeane HayyHO-MeToAMYecKyto onieHKy B @I’ BHY «DUIIN»).
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