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IosicHuTeNLHAA 3aNMNCKA

PaGouast mporpamma 1o npeametry «Martemarukay 0a3oBbiid ypoBeHb s 10-11-x kimaccoB
SIBIIIETCS. COCTABHOM YacThIO OCHOBHOW  00pa3oBaTENIbHOM MpOTpaMMBbI CPEIHEro OOIIEero
o0Opa3oBanusi MyHHUIIMIAIBHOTO OIOJKETHOro 001Ieo0pa3oBareabHOro yupexaenus "CpenHss
o01reodpaszoBarenbHas mkosia Ne45" u coctapieHa B COOTBETCTBUU C OCHOBHBIMU MOJIOKEHUSIMU
®DenepalibHOTO TOCYAPCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa CpeiHero o0miero oopazoBaHus
(mpuka3z Munobpuayku PD Ne 413 ot 17 mas 2012 r.), npukasza MuHHCTEpCTBA MTPOCBEIICHUS
Poccuiickoit ®enepanun ot 12.08.2022 No 732 «O BHeceHMM HM3MEHEHUU B (eaepabHBIN
roCyJIapCTBEHHBIN 00pa30BaTelIbHBINA CTAHAAPT CPEAHETO OOIIEro 00pa3oBaHus, YTBEPIKICHHBIN
npukazoM MunucTepcTBa oOpa3oBanus u Hayku Poccuiickoit ®enepamuu ot 17 wMas
2012r.Ne413» u npukaza Munuctepcta npocsenienust Poccuiickoit denepauuu ot 23.11.2022
r. Ne 1014 «O6 yrBepxkaeHuu (enepaibHO 00pa30BaTeIbHONW MPOTPAMMBI CPETHETO OOIIEro
00pazoBaHU.

Ha ypoBHe cpennero o6mero oOpa3oBaHusi MpenojaBaHHEe Y4eOHOrO TpeaMeTa
«MareMaTuka»  OCYHIECTBISIETCA B  COOTBETCTBHM C  OOHOBIEHHBIM  (eaepanbHbIM
rOCyJapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHJAPTOM CpeaHero oomero oopasoBanus B 10 kimaccax
(manee — ®I'OC — 2022), denepanbHbIM TOCYJAPCTBEHHBIM OOpa30BATENbHBIM CTaHIAPTOM
cpeanero obmero ob6paszoBanms B 11 kmaccax (manee — ®I'OC — 2012) u denepanbHoit
o0pa3oBaTenbHOI Tporpammoii cpeanero oodmiero oopazosanus (nainee — ®OIT COO) B 10-11
KJ1accax.

OcymiecTBieHne MPEICTaBICHHON pabodeil mporpaMMmbl IpeanojaraeT HCIoJIb30BaHHUE
JVHUN y4eOHUKOB:

1. «Maremaruka: anrebpa ¥ Havaja MaTeMaTHYECKOTO aHaiIn3a, reomeTpus. Anredpa u
Havajma maremarudeckoro anamuza. 10-11 kmaccer» : yue0. ams oOmieoOpasoBar.
opranuzanuii : 6a3oBeii u yrayomn. yposau / (L. A. Anumos, FO. M. Komsirun, M. B.
TxauéBa u 1p.) - M.: [Ipoceemenue, 2021 r., https://fpu.edu.ru/textbook/1663
, https://catalog.prosv.ru/item/25118

2. «Maremaruka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHajM3a, TeoMeTpus. | eoMeTpusi.
10-11 xnmaccel. ba3oBblii M yriyOsneHHBIH ypoBHH»: yueb. ans o0meoOpas3oBart.
opraHu3anuii : 6a3oBsiil 1 yriay6:. yposau / Atanacsit JI. C., Byry3os B. ®@., Kagomuen
C.b.u ap./Iloxg nayu. pyk. Tuxonosa A. H., AO "UznarensctBo "[IpocBemenne”, 2021
r.,

https://fpu.edu.ru/textbook/1664, http://catalog.prosv.ru/item/4976

Oco0eHHOCTH TMHUYU YYEOHHUKOB: yYalllUMCS M YYUTENIM 1a&TCsl BOZMOKHOCTh BBIOOpa J1I000TO
KEaeMOro YpoBHSI 00y4€HUs!, OT/AEIbHbIE TEMbI IPOrPaMMbl U3y4alOTCsS OJUH pa3 U B IOJHOM
o0bEMe, ManbHElIee 3aKpelUleHHe M IOBTOPEHHE MaTepuaia BEIETCS uYepe3 CUCTEMY
yIpaKHEHHUH, CII0’)KHOCTh 3a/IaHUI HapacTaeT JMHEWHO, IIPU 3TOM Ha OTPAOOTKY KaXK10T0 HOBOT'O
npuéma pemeHus: Jaércs JOCTaTOYHOE 4YHCIO YINPAKHEHUH, KOTOpble HE NepeOuBaroTCA
YVOpaXHEHUSIMU Ha JApyrue TEMbl, IPUBOAUTCA CHUCTEMA YINPAKHEHWH, IO3BOJIAIOLIAS
OCYILLECTBIIATh AU(DYepeHIpOBaHHBIN MOAXO0 K 00y4eHUI0. BrliesieHbl 3a1aun B ClielUaIbHbIE
pyOpUKH TIO BHMIAM JESATEIBHOCTH. TakuM o00pa3oMm, BHIOOp IaHHON JWMHHM Y4eOHHKOB
00YCJIOBJICH BBICOKOM CTENEHBIO peaju3allid B JAHHOW MpOorpaMMe HJIed MPEEeMCTBEHHOCTH
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neneil oOpa3oBaHMs, JIOTUKM BHYTPU-TIPEAMETHBIX CBA3CH, a Takke Yy4ETOM BO3PACTHBIX
0COOEHHOCTEHN pa3BUTHSI ydalUXCS.

Pabouast mporpamMma KOHKPETH3MPYET COJIEpPIKaHHE MPEIMETHBIX TeM 00pa30BaTEIBHOTO
CTaHjaapTa M, onpeaesseT OOUIyI0 CTpaTeruio OOy4eHMs, BOCIHMTAHUS M Pa3BUTHS YHalIUXCS
CpeacTBaMH Y4eOHOTO MpEAMETa B COOTBETCTBHH C IENSIMH HM3YYCHUS MATeMaTHKH, KOTOPBIS
OIpesieNIeHbl CTaHIapPTOM.

Cpok peanu3zanuu padodeit mporpamMmsl 2 roaa.

Ha ypoBHe cpenHero o0uiero oopa3zoBanus» o0pa3oBaTesibHasi OpraHu3alys 00ecreuynBaeT
peanu3anuio  y4eOHBIX IIJIAHOB  OJHOTO  MJIM  HECKOJIBKUX  npodumiedl  oOydeHHs:
TEXHOJIOTHYeCKOI0, €CTeCTBEHHO-HAYYHOI0, TYMAHUTAPHOI'0, CONMAJIBbHO-IKOHOMHYECKOIO0,
YHHBepcajJbHOro. YueOHbIM mnpeamer «MaremaTuka» BXOIUT B NPEIMETHYIO 001acTh
«Matematuka ¥ MHpOpPMATHUKa» M SABISETCA 00f3aTeNIbHBIM /s Bcex HATH npoduieil. B
cootBercTBUU ¢ DPOII COO yuebHbIli mpeamer «MaremaTuka» H3ydyaeTcssi Ha 0a30BOM WIIU
yri1yOJE€HHOM YpOBHE B paMKax TpexX Y4eOHBIX KypcoB: «AnreOpay, «I'eomeTpusi», «BeposTHOCTD
Y CTATUCTUKAY.

«Auredopa» HareneHa Ha (GOPMHPOBAHHE MAaTEMATHYECKOTO ammapara Ui pelieHus 3a1ad u3
MaTE€MaTUKH, CMEXHBIX IMPEAMETOB, OKpyXarolehd pealbHOCTU. OIHOM M3 OCHOBHBIX 3a/Jay
areOphl SIBIISIETCS] Pa3BUTHE AITOPUTMUYECKOTO MBIIIICHUS, HEOOXOIUMOTO, B YACTHOCTH, IS
ocBoeHHUs1 Kypca uH(popmatuku. Jlpyroili BakKHOW 3ajayeil u3ydyeHUs anreOpbl SBISETCS
MOJIyYEHHUE IIKOJIbHUKAMU KOHKPETHBIX 3HAaHUN O QYHKIMIX KaK Ba)KHEHIIEeH MaTeMaTHUYecKOi
MOJIENIM /ISl ONMHUCAHUS M HCCIIEIOBAaHUS Pa3HOOOpa3HBIX IPOLECCOB, Ui (POPMUPOBAHUA Y
yyaluxcs MpeICTaBiIeHUM O poJM MaTeMaTUKU B PAa3BUTUU LMBWIM3ALKWUA U KYJIbTYpHI.
«'eomeTpus» — OJIMH M3 BAXKHEMIIMX KOMIIOHEHTOB MaTEeMAaTHYECKOro 00pa3oBaHMA,
HEOOXOIUMBIA JJI1 NPUOOpPETEeHUS KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE M IMPAKTUYECKH
3HaYMMbIX yMEHUH, (OpMUpPOBaHHE S3bIKAa OIMHUCAHUSA OOBEKTOB OKPYXKAIOIIEro MHpa, JUIs
Pa3BUTHUSI MPOCTPAHCTBEHHOI'O BOOOpPAXEHMUSI M MHTYMIIMM, MAaTeMaTH4YE€CKOW KYJIbTYpbI, AJIS
ACTETUYECKOTO BOCHUTAHUA Yydamuxcs. VM3ydeHue reoMeTpuu BHOCUT BKJIAaJ B pPa3BUTHE
JIOTUYECKOI0 MBIIIIEHUS, B (POpMHUpOBaHUE MOHATHUS JOKA3aTENbCTBA.

[Tporpamma conepkuT y4deOHBIH Kypc «BepofiTHOCTH M CTATHMCTHKA», KOTOPBIA SBISETCA
MPOJOKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriyOJIEHHOTO YPOBHS Ha YpPOBHE
cpeaHero oomiero o0Opa3oBaHMsA. Y4YeOHBIH Kypc MpeaHa3HadeH Uil (opMUpOBaHUS Y
00y4JaromuXCcsl CTAaTUCTUYECKOW KYJIbTYpPhl W TMOHHUMAaHHUS POJIM TEOPUU BEPOATHOCTEH Kak
MaTeMaTHYECKOT0 MHCTPYMEHTA [T U3yUeHUs CITy4alHbIX COOBITUH, BETMYUH U IIporieccoB. [Ipu
M3YYEHHU Kypca o0oramarwTcs MpeAcTaBiIeHHs] OO0yJarouuxcs O MeTOoAaX HCCIeIOBaHUs
U3MEHYMBOTO MHpA, Pa3BUBACTCA MOHUMAaHHWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYeCKHX
METOJIOB TO3HAHHUA KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

PabGouas mnporpamma npenycMarpuBaeT — y4€T  OCHOBHbIX — monoxeHuid — Konuenuuum
MaTeMaTHYecKoro oOpa3oBaHUs, YTBEP)KICHHOH pacnopsbkenueM [IpaButenscrBa Poccuiickoit
®enepannn ot 24 nexadps 2013 r. N 2506-p.

N3yuenune matematuku B 10-11 kimaccax HampaBieHO Ha JOCTHKEHHE CIEAYIOIIMX OCHOBHBIX
eJie:

* OBJIAJICHHE CHUCTEMOW MaTeMaTHYeCKUX 3HAHUU M YMEHUH, HeOOXOAMMBIX JJIsi IPUMEHEHUS B
MPAKTUYECKON AESITeTbHOCTH, U3yUYEHHUS! CMEKHBIX JUCLMILINH, TPOIOJKEHHS 00pa30BaHuUs;

* UHTEIUIEKTYaJIbHOE Pa3BUTHE, (POPMHUPOBAHNE KAUECTB JIMYHOCTH, HEOOXOJUMBIX YEJIOBEKY JIJIs
MOJIHOLIEHHON U3HU B COBPEMEHHOM OOILECTBE: SCHOCTb M TOYHOCTb MBIC/IH, KPUTUYHOCTh
MBILUIEHNSI, WHTYUIUS, JIOTMYECKOE MBIIIIEHUE, 3JEMEHTBl aJTOPUTMHUYECKON KYJIbTYPHI,
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IPOCTPAHCTBEHHBIX MPEJICTABICHUN, CIIOCOOHOCTH K MPEOA0JICHUIO TPYIHOCTEH;

* (hoopMHpOBaHUE MPEACTABICHUIN 00 HIeIX U METOJIaX MaTeMAaTUKH KaK YHUBEPCAIBHOIO S3bIKa
HAyKH U TEXHUKH, CPEACTBA MOJIETUPOBAHUS SIBJICHUI U ITPOLIECCOB;

* BOCIIUTAHUE CPEACTBAMH MAaTEMAaTUKH KYJIbTYPhl JUUYHOCTH, OTHOUICHHUS] K MaTeMaTHUKe KakK K
4acTH OOIICYEIOBEUECKOM KyJIbTYphl, MOHMMAaHHE 3HAYMMOCTH MAaTEMAaTUKHU MJIs Hay4yHO-
TEXHUUYECKOTO0 Iporpecca. B coorBercTBuM ¢ mpunsatoi Konneniueit pa3BuTis MaTeMaTH4E€CKOTO
oOpa3zoBanus B Poccuiickoit @enepanun, MaTeMaTH4ecKoe 0Opa3oBaHUE PELIaeT, B YACTHOCTH,
CIIeIyIOIINE KIFOUEBbIC 3a/1a4H:

* IPEJIOCTABIIATH KaXIOMY 00Y4aromeMycsi BO3SMOXKHOCTbD JJOCTHIKEHHS YPOBHSI MaTEMAaTUYECKUX
3HaHWI, HEOOXOIUMOTO IS aTbHEHIIIEH YCIIeTHOM )KM3HU B OOIIECTBE;

* obecrieunBaTh HEOOXOAWMOE CTPAaHE YHCIO BBITYCKHHUKOB, MaTeMaThyecKas IOATOTOBKA
KOTOPBIX JIOCTaTOYHA HJIsl MPOJOJDKEHHS 00pa30BaHUS B PA3NMUYHBIX HAIMPABICHUAX W IS
IPAKTUYECKOM  JEATENIbHOCTH, BKJIIOYas IpernojaBaHUE MaTeMAaTHKH, MaTeMaTU4YecKue
uccienoBanusi, paboTy B chepe nHPOPMAIMOHHBIX TEXHOJIOTUHN U JIp.;

* B OCHOBHOM 00111eM U CpeJiHEM 00111eM 00pa3oBaHUHM HEOOXOIUMO MIPETYCMOTPETh OJTOTOBKY
00y4arouxcsi B COOTBETCTBUU C UX 3alIPOCAMHU K YPOBHIO MTOATOTOBKH B c(hepe MaTeMaTUYECKOTO
o0Opa3oBaHusl.

COOTBETCTBEHHO, BBIICISIOTCS TPHU HaMpaBlIeHUS TpeOOBAHUM K pe3ylbTaTaM MaTeMaTHYeCKOTO
o0pa3zoBaHus:
* IPAKTUKO-OPUEHTHUPOBAHHOE MaTeMaTUYeCKoe 00pa3oBaHue (MaTeMaTuKa JjIsl >KU3HH);
* MaTeMaTHUKa I UCII0JIb30BaHUs B Ipodeccuu;
* TBOPUYECKOE HaIlpaBJICHHE, Ha KOTOpPOE HAIeNeHbl T€ O0y4aroluecsi, KOTOpPbIe IMIaHUPYIOT
3aHMMATbCSd TBOPYECKOM M UCCIIEOBATEIbCKOM paboToil B 00JacTM MaTeMaTHKH, (QU3UKHU,
HKOHOMMKH U APYTHX OOJIACTSIX.
B nporpamme Oosnbliioe BHUMaHHUE YAENAETCS MPaKTUKO-OPUEHTUPOBAHHBIM 3aqauaM. OHa U3
OCHOBHBIX ILeJIel, KOTOpPYIO pa3padOTUMKM CTaBWJIM Hepen coloil, — co3AaTh HpUMEpPHBIE
IPOrpaMMBl, i€ €CTh MECTO NMPUMEHEHUI0 MaTeMaTHYeCKUX 3HaHWM B kU3HU. [Ipu u3yueHun
MaTeMaTHK{ OoJbllIoe BHMMAaHUE YyIENAeTCS Pa3BUTHIO KOMMYHHMKATHBHBIX — YMEHHUH
(bopmynupoBaTh, apryMeHTUPOBATh W KPUTHKOBATH), (DOPMUPOBAHUIO OCHOB JIOTHYECKOTO
MBILUIEHHS] B YaCTH MPOBEPKU UICTUHHOCTH M JIOKHOCTH YTBEPKACHUN, TOCTPOCHUS IPUMEPOB U
KOHTPIIPUMEPOB, LIEMOYEK YTBEPKJIEHUH, (GOPMYIMPOBKU OTPULIAHUHN, a TAK)KE HEOOXOAUMBIX U
JIOCTaTOYHBIX YCIOBUN. B 3aBUCUMOCTH OT ypOBHS NMPOrpaMMbl OOJIbIIE HIIM MEHbIIE BHUMAHUS
ylensieTcs: YMEHUI0 paboTaTh MO aJIrOPUTMY, METOJaM IOHMCKa aJroOpUTMa U OIpeAeNIEHUI0
IPaHULl IPUMEHUMOCTH aITOPUTMOB.
TpebGoBanusi, chopmynupoBaHHble B pazaene «l eoMeTpusi», B OOJbIIEH CTEIEHH OTHOCSTCS K
Pa3sBUTHIO MPOCTPAHCTBEHHBIX MPEICTABICHUNA U Ipa)MuecKUX METO/I0B, YeM K (OopMaTbHOMY
OINMCAHUIO CTEPEOMETPUYECKUX (PAKTOB.
N3yuenne Kypca MaTeMaTHKU Ha 0a30BOM YpOBHE CTaBUT CBOCH HalpaBJIeHO Ha JOCTHKEHHE
CIEAYIOUIUX LeJIei:
® OBJIQJICHUE CHCTEMON MAaTeMaTH4eCKUX IOHSITHH, 3aKOHOB M METOJOB, M3y4acMbIX B
npejienax OCHOBHOM 00pa3oBaTeNbHOM MporpamMMbl cpeaHero oOmiero oOpa3oBaHMS,
YCTaHOBJIEHHE JIOTUYECKON CBSA3H MEXKAY HUMU;
® 0CO3HaHHME M OOBSICHEHHE POJM MATEMaTHKH B OMHCAHUU U UCCIEIOBAaHUU INPOLIECCOB U
ABJICHUH; TIPEJCTABIEHNE O MaTEMAaTUYECKOM MOJIEIMPOBAHUU U €0 BO3MOXKHOCTSIX;
® OBJIaJICHUE MATEMaTUYECKOM TEPMHMHOJIOTMEH M CHMBOJMKOM, HauyalbHBIMU MOHATUSMU
JOTMKA M TPUHLIUIAMH MaTEMaTHYECKOIO JI0KA3aTelIbCTBAa; CaMOCTOSITEIILHOTO
MPOBEJCHUS 10Ka3aTEeIbHBIX PACCYKICHHM B X0/1€ PEeLICHUS 3a1a4;
® BBHINOJIHEHUE TOYHBIX U NPUOJIMKEHHBIX BBIYMCICHUE M IPEoOpa3oBaHU BBIPAKCHHIA,
pelleHre YpaBHEHUH 1 HEPaBEHCTB; pEIlIeHNe TEKCTOBBIX 3a/1a4; UCCIieIoBaHie (DYHKIINH,
MOCTPOCHUE UX TPaUKOB; OIIEHKA BEPOATHOCTU HACTYIUICHUS COOBITUI B MPOCTEUIINX
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CUTYalUAX;

® 1300pa)keHUE IUIOCKUX M IMPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (UTYp, UX KOMOMHALUM;
YTEHUE T'C€OMETPUYECKUX YepTeKed; omucaHne u OOOCHOBaHHME CBOWCTB (QUIYyp H
OTHOILEHUN MEXy HUMH;

® CcriocoOHOCTh MPHUMEHATh NPUOOPETEHHBIC 3HAHUS U YMEHUS Ui pEIIeHHs 3a7ad, B TOM
quCIIe 33]a4 MPAKTUIECKOTO XapaKTepa U 3a/1a4 U3 CMEKHBIX YU€OHBIX TPEIMETOB.

Mecto yqeﬁﬂoro npeamMera «MareMaTHKa» B y'leﬁHOM IJIaHe

VY4eOHbIi IJ1aH OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbI CPEIHETO 00IIero 00pa3oBaHus
OI'OC nnst obpazoBaTenbHbIX yupexaeHuil Poccuiickoit @enepanuu nperycMaTpuBacT
00s13aTeIbHOE U3YUYCHUE MATEMATUKN HA YPOBHE CPEHET0 00IIero 00pa3oBaHusl.

OO0mee KOJIMYECTBO YaCOB, HANPABJECHHBIX HA HM3y4YeHHE MATeMATHKH Ha 0a30BOM
ypoBHe, 340 yacoB: o 170 yacoB B 10 kiacce u 11 kiaacce (5 4acoB B HeJeJI10).

B y4yeOHOM miiaHe HA M3yUYeHHe Kypca ajredpbl U HAYaJl MATEeMATHYECKOI0 aHAJIM3a Ha
0a30BOM ypoBHe 0TBOAMTCH 2 4yaca B Hexear B 10 kiacce u 3 yaca B Henesro B 11 kiacce,
BCero 3a aBa roaa ooyuenusi — 170 yacos.

Ha uzy4denue reomerpuu oTBoauTcs 2 yaca B Heaesto B 10 ki1acce u 1 yac B Hefies110 B
11 kaacce, Bcero 3a aBa rojaa ooyuenus - 102 yueGHbIX yaca.

Ha mn3ydenue kypca «BeposiTHOCTB M CTaTHCTHKA» HAa 0230BOM ypoBHe oTBOAMTCH 1 yac B
HeJeJII0 B TeYeHHe KasKA0ro roga ody4ueHus, Bcero 68 yueOHbIX 4acoB.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 MATEMATHUKE
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIIMTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3WUIUU  OOYYAromIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIECTBA, MPEACTABIEHUE O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJIICHHM, TPOLEAYp Tpa)xTaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYTroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBLHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAUYCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHMCKOMN TPakTaHCKOW WICHTUYHOCTH, YBAKCHHUS K MPOIIIIOMY U
HACTOSIIIEMY POCCHMCKOM MaTeMaTHUKH, IEHHOCTHOE OTHOILIECHHE K JOCTHKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HAaHWE JYXOBHBIX IIGHHOCTEH  POCCHUCKOro  Hapoaa, CcPOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEJICHHUS, CBA3AHHOTO C MPAKTUICCKUM MPUMEHEHUEM
JOCTYIKEHUN HAyKH W ACSITEIbHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJla B MOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHUE K MUY, BKITIOYAsi 3CTETHUKY MATEeMAaTHYECKUX 3aKOHOMEPHOCTEHH,
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHHI, BOCIPUUMYHBOCTh K MATEMATHYECKUM AacCIeKTam
Pa3IMYHBIX BUJIOB HCKYCCTBA,

5) puznveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHSI IIPUMEHSATh MAaTEMATHUECKUE 3HAHUS B HHTEpEcax 37J0POBOTO
u 0Oe3omacHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErylsapHas (u3nuecKkas akTUBHOCTB),
($U3HYECKOE COBEPIIICHCTBOBAHUE MPH 3aHATHAX CIIOPTHUBHO-030POBUTEIBHOM IEATEILHOCTBIO,

6) TPy10BOr0 BOCTIMTAHUS:

TOTOBHOCTH K TPYIly, OCO3HAHHE IICHHOCTH TPYIOJIO0Us, UHTEPEC K pa3IudHbIM cepam
npoecCHOHANBHOM AESTeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HaHHBIA BBIOOp Oyaymielt mnpodeccud © pealn30BBIBATH COOCTBEHHBIC
JKU3HCHHBIC TUIaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 33J1a4 MaTEMaTHYECKON HAINlPaBJICHHOCTH;

7) 3K0JI0TM4YEeCKOT0 BOCTTUTAHUS

c()OPMUPOBAHHOCTh 3KOJIOTHYECKOW KYJIBTYpPHI, IMOHUMAaHWE BIUSHUS COIHUAIBHO-
OKOHOMHYECKUX IPOIECCOB HA COCTOSIHME WPHPOJHOM W CONMAIBHOW Cpeibl, OCO3HAHHUE
I100aTFHOTO XapaKTepa IKOJIOTUYECKUX TPOoOIeM, OpUEHTAIHS Ha TPUMEHEHNE MaTeMaTHYEeCKUX
3HAHMM IS pelIeHus 3a7a4 B 00J1aCTH OKpY>KaroIIel cpebl, IIaHUPOBAaHUE MOCTYIIKOB U OLEHKU
WX BO3MOXHBIX ITOCJICICTBUIN JJIST OKPY>KAFOIIIEH CPEIbI;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAaKTHKH, TOHHMMaHHWE MAaTeMaTH4YeCKOW HaykHu Kak cepbl
YEIIOBEYCCKON JISATEIIBHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS PAa3BUTHS ITHBHIIN3AIINM,
OBJIQJICHUE SI3bIKOM MAaTeMAaTHKH M MAaTEMaTHIECKOU KYIbTYpPOU KaK CPEJICTBOM TIO3HAHHS MHPA,
TOTOBHOCTH OCYIIIECTBIISITH MPOCKTHYIO M UCCIEI0BATENBCKYIO I€ATEIbHOCTh HHANBUIYaTbHO U
B TpyIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble JJoruyeckue AeMcTBUA:

BBISIBJIAATE U xapaKTepmoBaTL CynleCTBeHHBIe HpI/ISHaKI/I MaATEMATUYCCKHUX O6T)GKTOB,
MOHATUN, OTHOIIEHWH MEXKIy TOHATHAMH, (OPMYIUPOBATh OMPEICICHUS TOHSATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KJIACCH(HUKAIIMKA, OCHOBAaHUS Ui 000OUIeHHA U
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATh W MPEOOPa3OBBIBATh CYKICHHS: YTBEPAUTEIbHBIC W
OTpHUIIATEIIbHbIE, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIC,



BBISIBJISITH MaTeMaTHYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JMAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, IMpeliaraTb KPUTEPUU JJs  BBIABICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIB30BAHUEM 33aKOHOB JIOTMKH, AEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKAEHUH (IIPSAMBIE U OT
IPOTUBHOI'0), BBICTpAaUBaThb AapryMEHTALMIO, NPUBOJUTH IPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYJACHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHus yueOHol 3a1auk (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMpATh HanOOJIee MOIXOAAIINHA ¢ YIETOM CAMOCTOATEIBHO BBICICHHBIX KPUTEPUEB).

ba3oBble nccienoBarebckne 1eiCTBUA:

MCIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENIbCKUI HHCTPYMEHT MO3HaHUs, (OPMYyIUPOBAThH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpolieMy, ycTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(GopMUpPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMU, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENILHO (hOPMYyITUPOBATH 0OOOIICHNS U BBIBOJBI IO PE3yIbTaTaM IMPOBEIEHHOTO
HAOJII0/IEHUS, UCCIIEI0BAaHUS, OLIECHUBATh JOCTOBEPHOCTH MOIYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOIOKEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmanmeii:

BBISBIIATh JE€PUINUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HA BONPOC U JJIS
pELIeHNus 3a]a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEMATHU3UpPOBaTh U MHTEPHPETUPOBATH MH(OpPMALMIO pa3IMYHBIX BHJIOB U  (QOpM
IIPEJICTaBIICHHUS],

CTPYKTYPHUPOBATh HH(POPMALINIO, TPEJICTABIIATH €€ B Pa3INYHbBIX (POpMax, MIUTFOCTPUPOBATH
rpaduuecky;

OLICHUBAaTh HAAE&KHOCTh HMHGOPMAIMM 1O CaMOCTOSITENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCHpI/IHI/IMaTB 158 (bOpMy.]'IHpOBaTI) CY)KI[eHI/ISI B COOTBECTCTBHH C yCJ'IOBI/IﬂMI/I n OejrsaMu
oOIIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PEILICHHUs 3a/1a4i, KOMMEHTUPOBATH OJIYYEHHBIN PE3yJIbTaT;

B X0j/i¢ OOCYXXJEHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY 00CYXAaeMOW TEMBbI, MPOOIEMBI,
perraeMoi 3aja4M, BBHICKA3bIBAaTh WJICH, HAICJICHHBIC HA MOWCK PEIIEHHUsS, COTMOCTaBIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANora, oOHapy>KMBaTh Pa3M4ue U CXOICTBO
MO3UINH, B KOPPEKTHOH opMe GOopMyTUPOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEACTABISITE PE3YJIbTAaThl PEIICHHS 3a7add, JKCIIEPUMEHTa, HCCIECIOBAaHMs, IMPOCKTA,
CaMOCTOSITEIIbHO BBIOMPATh (hOpMaT BRICTYIUICHHS C YIETOM 3a]1a4 MPE3eHTAI[UU U 0COOCHHOCTEH
ayauTOpHU.



PeryasiTuBHble YHHBepPCcAJIbHbIe YUeOHbIE 1eiiCTBHUS

Camoopranusanus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3aaud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOLINXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaThb M KOPPEKTUPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaToOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3aauu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIPU PELIEHUM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNbTATa IIEJIU U YCIOBUIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WIM HENOCTH)KEHHUS pEe3yJbTaTOB JAEITEIbHOCTH, HAaxXOAUTh OIIMOKY, JlaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl /1eSITeJIbHOCTD:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOTHI IpU
pelieHuyd y4dyeOHBIX 3a3Jay, MPUHUMATh 1€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacisiTh BHIBI pabOT, IOTOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNbTAT paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
LITYPMBI» U UHBIE), BBIIIOJIHSITH CBOIO YaCTh pa0OThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
WIeHaMU KOMaH/]Ibl, OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hOopMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

Coaep:xanune yueoHoro kypca <MATEMATUKA: AJITEGPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A, TEOMETPHUS» B 10-11 kaaccos

Ha u3y4yenue yueOHOro Kypca «Ajaredpa u Ha4yajia MATEMAaTHYECKOI0 AaHAJIHU32» OTBOAUTCS
272 gaca: B 10 kiaacce — 136 yacoB (4 yaca B He/1eJ110),
B 11 kiacce — 136 yacoB (4 yaca B HeJ1eJ110)

10 KJIACC

Yucia v BbIYUCICHUSA

Panmonaneupie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoguveckue apodu. Apudmernueckue omepanud ¢ palHMOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHUsl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLIEHTOB MJsl pPELICHUS
MPUKIAJAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIC 3HAHUI U peaIbHOM KU3HM.

JetictButenbHble uyncia. PamyoHanbHBIE W WPpAIMOHANBHBIE YuciIa. ApUpMETHYSCKUE
oTiepaIuy C JACUCTBUTEIbHBIMU YucIaMu. [IpuOmmkEHHbBIC BRIYMCICHUS, TIPABUIIA OKPYTICHUS,
MPUKUJIKA U OLIEHKA pe3yJbTaTa BEIYMCICHUM.



Crenens ¢ menbiM mokasareneM. CtangapTHas ¢opMa 3amucH JIEUCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanue MoAXOAsImIed (QOpMbl 3amucH  JCHCTBUTENBHBIX YHCENT JUIS PELICHHS
IIPAKTUYECKUX 3aJa4 U IPEICTABICHUS JAHHbIX.

Apudmerndeckuii KopeHb HaTypaJibHOW cTeneHu. JIeHcTBUA ¢  apudMETHYECKUMHU
KOPHSIMHM HaTypaJbHOW CTCIICHH.

CuHyC, KOCUHYC U TaHI'€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCJIOBOTO apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHHUS.

IIpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BbIpakeHUN. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo NHTEPBAJIOB.

Perenue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPAaBEHCTB.

Pemrenne nppaniuoOHaIbHBIX YPaBHEHUN U HEPAaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM.

ITpuMmeHeHrEe ypaBHEHMIM M HEPABEHCTB K PEIIECHUI0 MATEMaTHYECKHX 3a1ad U 3ajad U3
pas3InYHbIX 00J1acTe HAYKU U pealbHON KU3HH.

DYyHKIUHA U IPadUKH

Oyuk1wus, criocoosl 3ananus Gynkmun. I'paduk Gyaxnun. Bzanmuo oOpatHbie GyHKINN.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢pynkuuu. [Ipomexyrku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHast QyHKIMSI ¢ HaTypaJdbHBIM W II€NBIM Moka3ateneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa U rpaduK KOpHs N-0i CTEHEHHU.

TpuroHomerpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKUIUH
YHCIIOBOTO apryMEHTA.

Hauyana mareMaTH4yeckoro aHajimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajjaHUsl  IOCJIeNOBaTeIbHOCTEH.  MOHOTOHHBIE
MIOCJIE0BATEIBHOCTH.

Apudmernueckass U reomeTpuueckas — mporpeccud. beckoHeuHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH IreOMETpUUECKON MPOTrPECcCUU.
dopmyna CIOXKHBIX MPOLEHTOB. Vcmonb3oBaHHe MPOTPEecCHM AJsl PEIleHUs pealibHbIX 3a/Jay
IIPUKIIATHOTO XapaKkTepa.

MuoxecTBa H JIOTHKA

MHoO)kecTBO, onepanuu HaJ MHoxecTBaMu. [[uarpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O alapara Jjsi OMHCAHMs peajbHbIX MPOLIECCOB M SIBIECHUH, Npu
pELICHUHN 3aJ1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CI€ICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucsa v BLIYUCICHUSA

Harypanbnsle u nensle yncina. [I[pu3Haku 1€1MMOCTH LETIBIX YACEN.
CteneHb C paliMoOHaIbHBIM TTOKa3atesieM. CBOMCTBA CTEIICHHU.
Jlorapudm yucna. JlecaTuyHble 1 HaTypaibHbIE JIOrapU(MBI.
YpaBHeHHUS M HEPaBEHCTBA

[TpeoOpa3oBaHue BEIpAXKEHUN, COAEPIKAIINX JIOTAPU(PMBIL.



[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEEHH C PALlMOHAIBHBIM IIOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPABEHCTBA.

CucreMbl TUMHEHHBIX yYpaBHEHMH. PelmeHue NpuKIaaHBIX 3alad C MOMOLIBIO CHUCTEMBI
JIMHEUHBIX YPAaBHEHUM.

CucreMbl U COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMmeHeHNnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3ajlad U3 pa3IMuHbIX 00JacTell HayKu U peabHOM KU3HU.

DOyHKUUH U rpadpuKu

Oyukuus. [lepuoguueckue  ynkuuu. IIpomMexXyTku  MOHOTOHHOCTH — (DYHKIIMH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOosnbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U TpauKH.

[TokazarenbHas u orapudmMudeckas QyHKIMH, UX CBOUCTBA U TPapHKH.

Hcnonb3oBanue rpadukoB GYHKUUHN 111 pellieHHs] ypaBHEHUH U JIMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKUIUN A7 HCCIEAOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPHU PELICHUHU 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON KU3HU.

Havaja maTeMaTH4YeCKOro aHaJIu3a

HenpepsbiBable pyHKIMN. MeTOA HHTEPBAIOB /JIs peIlIeHUs] HEPABEHCTB.

[TpousBonHas Gpynkiun. ['eomerpuueckuii 1 GpU3NUECKUit CMBICT POU3BOTHOM.

[TpousBoaHbIe 31eMEHTAapHBIX (QYHKIMH. DOpMyIJbl HAXO0XKJIEHUS MPOU3BOJHOW CYMMBI,
MIPOU3BENICHUS U YaCTHOTO (PYHKIIHH.

[TpruMeHeHHe MPOU3BOAHOM K UCCIET0BaHUIO (PYHKIIUNH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHusl (YHKIIUU Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3ajadax, AJIs OIpeesIeH!s] CKOPOCTH IIpoIecca, 3alaHHOro (POpMYIION UIU rpadUKoM.

[TepBooOpaznas. Tabnauia nepBooOpas3HbIX.

Wuterpan, ero reoMeTpudyeckuid M (Qusnueckuil cMeicia. Bblumcienue uHTErpana mno
dbopmyne Hetorona—JleliOnuna.

IHNPEAMETHBIE PE3YJIBTATBI

OcBocHme ydeOHOTO Kypca «Anredpa W Hadalla MaTEeMAaTHYSCKOTO aHajIn3a» Ha YPOBHE
cpemHero odmiero oOpa3oBaHUs JOHKHO O0ECIEYNBATh TOCTHKEHUE CICAYIOMNUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTAaTOB:

10 KJIACC

Yucaa ¥ BLIYUCIEHUS

OnepupoBaTh MOHATHSAMH: PAIlMOHATBHOE M JEHCTBUTENHLHOE YHCIIO, OOBIKHOBCHHAS U
JECATHYHAS APOOb, TPOLICHTHL.

BrimonHATE apudMeTrnuecKue onepauy ¢ palmoOHAIBHBIMU U JICHCTBUTEILHBIMHU YUCTAMH.
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BbinonHATe npuOMMKEHHBIE BBIYMCICHUS, MCIONB3Ysl IpaBWJIa OKPYIVIEHUs, JeNaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh NOHATHSIMU: CTEIIEHb C LENBIM IOKa3aTeseM; CTaHAapTHas (Gopma 3amucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYPaJbHON CTENEHH; MCIIOJIb30BaTh MOAXOIAILYI0 (OpMYy
3allUCH JCHCTBUTENIBHBIX YMCEN JUIsl PEIICHUs] TPAKTUYECKHX 3a1a4 U IPEJCTABICHUS JaHHBIX.

OnepupoBarh NOHATHAMU: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOTO YIJIa; UCIIOJIb30BATh
3aIuCh MPOU3BOJIBHOTO YIJIa yepe3 00paTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHUs1 1 HEPABEHCTBA

OnepupoBaTh MOHATHSAMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO; LIEJIOE, pallMOHAIBHOE,
MPpaLMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;

BoinonuATe  mpeoOpa3oBaHus — TPUTOHOMETPUUYECKHMX — BBIP@XEHHMM M pemiarhb
TPUTOHOMETPUUYECKHE YPAaBHEHHUS.

BeinonHATe npeobpa3zoBaHus LETBIX, PALMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIMOHAIBHBIX U HPPALMOHAIIBHBIX YPaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHMsI U HEpaBEHCTBA JUIsl PELICHUS MaTeMaTUYECKUX 3a/ay U 3aJad U3
pas3InYHbIX 00JIacTe HAYKU U pealbHON KU3HH.

MogenupoBaTh peajbHble CUTYallUM Ha S3bIKe anreOpbl, COCTaBIATH BBIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA 10 YCIOBUIO 3aJladM, HCCIIEN0BaTh IIOCTPOEHHBIE MOJEIH C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpauKu

OnepupoBaTb NOHATUAMU: (PYHKIIHS, CIOCOOBI 331aHUs GYHKIMHU, 001aCTh ONpeaeICHUS U
MHO’KECTBO 3HaU€HUN (QyHKIUY, rpa@uK QYHKIMH, B3aUMHO OOpaTHbIE (PYHKIIUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh PYHKIINHU, HYJIU (QYHKIUHU, TIPOMEXYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduky GQyHKIMHA U1 peLIeHns ypaBHEHUH.

Crpouth 1 yMTaTh rpa@UKU JUHEHHON (QYHKIMH, KBaJAPATUUYHOM (YHKIIMH, CTENEHHOU
(GYHKIMH C LIEIbIM TOKA3aTEJIEM.

Hcnonb3oBate rpaduku GYHKIMN I UCCIEAOBAaHMS MPOLIECCOB U 3aBHUCUMOCTEH MpHU
peLIeHNH 3ajad U3 JAPYruX y4yeOHBbIX NPEIMETOB M peabHOW KM3HM; BbIpaXaTh (opMyIaMu
3aBUCHUMOCTHU MEX]ly BETMYMHAMH.

Hauyana mareMaTu4yeckoro anajaimusa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apu(METHUECKass U TeOMETpHUYEecKas
IIPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIasi FeOMeTpUUecKas Mporpeccus, cymma
0ecKOHEYHO yObIBAIOIIEH reOMETPUIECKON MTPOrPeCCUu.

3agaBarh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M MPOrPECCUM IS PELIEHUS PealbHBIX
3a]a4 MPUKJIAHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONEpaLlMK HaJl MHOXKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjsl ONMCaHUs peaJIbHbIX IPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONPEACICHUE, TEOPEMA, CIEICTBHE, T0KA3aTEIbCTBO.

11 KUIIACC
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Yucia ¥ BLIYMCTCHHUA

OnepupoBaTb MNOHATHSMM: HATypaJlbHOE, L€J0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEIl, Pa3JI0KEHHE YUCIIa HA IPOCThIE MHOXKUTENN JJIs PELEHUS 3aau.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAMOHAIBHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMMU: JIorapu(M YUCIIa, 1eCATUYHBIEC U HATYpaJIbHbIC JIOTapU(MBI.

YpaBHeHusI U HEPaBEeHCTBA

[IpumMeHsATH CBOMCTBa CTeNEeHW JJs TNPEoOpa3oOBaHMs BBIPAKECHUN; ONEPUPOBATH
HNOHATHAMM: IIOKA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI IOKA3ATEIIBHBIX
YPaBHEHHI U HEPABEHCTB.

Bremonuate mpeoOpa3oBaHusi BBIPAKEHHUH, COAEpXAIIUX JIOrapu(Mbl; OIEPUPOBATH
HNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
JOrapu(pMHUUECKUX YpaBHEHUH 1 HEPABEHCTB.

Haxoauts perieHns NpocTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUH U €€ pelIeHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIsl pELIEHUS PAaKTUYECKUX 3a/1ay.

Haxoauts pemenus npocTelnX CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YpaBHEHUH U
HEPABEHCTB.

MopnenupoBaTh peajbHble CHUTyallud Ha S3bIK€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh MIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUH U rpauKu

OnepupoBaTh MOHATUSAMHU: TepuoanYecKass (QYHKIMSA, MPOMEXKYTKH MOHOTOHHOCTH
(GYHKIIMM, TOYKH 3KCTpeMyMma (YHKIMH, HauOoJblllee W HauMEHbIIee 3HaYeHUs (YHKIUU Ha
IPOMEXKYTKE; UCTIOIb30BaTh UX JJIsl UCCIIE0BaHUS (QYHKIIUH, 3aJaHHOH rpa)uKoM.

OnepupoBaTb  MOHATHAMHU:  TIpadUKH  [OKa3aTeNbHOW,  JorapupMuyeckod  u
TPUTOHOMETPUUECKUX (PYHKIIMI; N300paxarh UX HA KOOPAUHATHON IJIOCKOCTH M HCIIOJIb30BATh
JUISI peIIeHUs] ypaBHEHUH 1 HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHUH U
MCIIOJIb30BAaTh UX VIS PEILIEHUS] CUCTEMBI JINHENHBIX YypaBHEHUI.

Hcnonb3oBarhk rpaduku GyHKIMA I MCCIEIOBAHUS TPOIECCOB M 3aBUCUMOCTEH U3
JIPYTUX y4EOHBIX TUCIUIUINH.

Havana maTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh NOHATUSAMU: HENpPEepbIBHAs (YHKINS; TPOU3BOIHAS (DYHKIIMH; UCTIONIb30BATh
reoMeTpUUYECKUN U GU3NYECKUI CMBICI TPOU3BOIHOM 7Sl peLIeHHUs 3a/1ay.

HaxoauTth mpou3BOJIHBIE 3JEMEHTAPHBIX (YHKIMM, BBIUUCISTH MPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOM3BOJAHYIO IS HCcieloBaHMS (YHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEOBAHMS K TOCTPOEHUIO I'paUKOB.

Hcnonp30BaTh NMPOU3BOIHYIO JJI HAXO0XKJIEHUS HAWIYYILEro PEelIeHUs B MPHUKIAIHBIX, B
TOM YHCJIE COLIMAIbHO-KOHOMHYECKHX, 3a1a4ax.

OmnepupoBaTh MOHATUSMH: TEPBOOOpa3Hasi U MHTErpai; MOHUMATh NEOMETPUYECKHNA U
(bu3nyeckuii CMbICI MHTErpaa.

Haxonute nepBooOpa3Hble 371€MEHTapHBIX (DYHKIMI; BBIYUCIIATH MHTErpal 1no Qopmyie
Herorona—Jleitbnuna.

Pemate mpukiagHble 3a1a4M, B TOM YHCIIE COLMAIBHO-?PKOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMHA MAaTEMaTHYECKOIO aHAJIN3A.
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TemaTn4yeckoe INIAHUPOBAHHUE C YKA3aHUEM KOJIHUIECTBA YaCOB,

OTBOJAUMBbLIX HA OCBOCHMC Ka)l(IIOﬁ TEMBbI

10 KUIIACC «Aaredpa u Hayajia MaTeMAaTHYeCKOI0 AHAJIU32»
(2 yaca B HeneJ110, Bcero 68 yacos)

KoanyecTBo 4acos

Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIe (LM (POBbIe)
KoHTpoJbHbIe
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypPChI
padoTbI
M
1 IjO)KGCTBa pauHOHaﬂBHEX " 14 1 https://resh.edu.ru/
NEMCTBUTENBHBIX Yncel. PaninonaibHble https://www.yaklass.ru/
YPaBHEHUS U HEPABEHCTBA
5 I 5 https://resh.edu.ru/
OCJIEI0BATENBHOCTH U NIPOrPECCUn https://www. yaklass.ru/
3 Oynkiun ¥ rpaguku. CTeneHs ¢ HeabIM 6 https://resh.edu.ru/
IIOKa3aTeNneM https://www.yaklass.ru/
4 Apudmernueckuit KOpeHb N—0ii CTETeHH. 18 1 https://resh.edu.ru/
HppaunoHaibHble ypaBHEHNS U HEPABEHCTBA https://www.yaklass.ru/
5 @OopMyIIBI TPUTOHOMETPHH. 29 1 https://resh.edu.ru/
Tpuronomerpuyeckue ypaBHeHU https://www.yaklass.ru/
6 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS 3 1 https://resh.edu.ru/
3HAHNU https://www.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB I10 68 4 https://resh.edu.ru/

[TPO'PAMME

https://www.yaklass.ru/
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11 KJIACC «Auredpa u Hayajaa MaTeMaTHYeCKOr0 aHAIH32»
(3 waca B HexeJr0, Becero 102 yaca)

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM JaekTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJbHbie
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI
1 Jlorapudmuueckas QyHKITUS. 12 https://resh.edu.ru/
Jlorapugmuueckie ypaBHEHHs 1 HEPAaBEHCTBA https://www.yaklass.ru/
Crenensb ¢ pallMOHAIBHBIM [10KA3aTEJIEM.
9 n b I 12 1 https://resh.edu.ru/
okasarenbHas pyHkuus. [lokazaTenbHble https://www.vaklass.ru/
YpaBHEHHUS U HEPABEHCTBA
3 Tpuronomerpuueckre GyHKIUU U UX 9 1 https://resh.edu.ru/
rpaduku. Tpuronomerpuyeckre HepaBeHCTBA https://www.yaklass.ru/
. https://resh.edu.ru/
4 [IpousBoaHas. [IpumeneHnne Mpon3BOgHON 24 1 https://www.yaklass.ru/
5 " 9 https://resh.edu.ru/
HTCTPAIT M €r0 NPHMEHCHI https://www.yaklass.ru/
. https://resh.edu.ru/
6 Cucrembt ypasHenuii 12 . https://www.yaklass.ru/
7 u 6 https://resh.edu.ru/
ATYPILHBIC 1 HIEJIbIE HHca https://www.yaklass.ru/
[ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL https://resh.edu.ru/
8 . 18 2
3HaHUHI https://www.yaklass.ru/
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
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COJAEP/)KAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (ITO 'OJAM OBYYEHMUS)

10 KJTACC

HpHMLIe H IIJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE MOHATHUS CTepeoMeTpHr. Touka, mpsMas, TUIOCKOCTb, TPOCTpaHCTBO. [ToHATHE 00 aKCHOMATUYECKOM IMOCTPOSHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUU U CIEJICTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajUIesIbHbIE M CKpeluMBaromuecs npsmsele. [lapamiensHOCTh
IPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: MApaJUICIbHBIE MPSMBIE B IIPOCTPAHCTBE; MAPAJLIEIBHOCTh TPEX MPSAMBIX; MAPAJLICIbHOCTh NPAMON U
IJIOCKOCTH. YTJIbl C COHANpPaBJICHHBIMM CTOPOHAMU; YroJl MEXAY HpsAMbIMU B NpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: NapajlieibHbIe
IUIOCKOCTH; CBOMCTBA MapalljieNbHbIX MIockocTel. [Ipocreiiie mpocTpancTBeHHbIE (GUTYPBI HAa TUIOCKOCTH: TETpa’ap, KyO, mapasuieNenume;
IIOCTPOECHUE CEYEHUM.

[IepneHMKyYISAPHOCTD MIPSAMOM U IIJIOCKOCTH: MEPIICHINKYIISIPHBIC IPSIMBIE B IPOCTPAHCTBE, IPSAMBIE ITAPAJUICIbHBIE U TEPIIEHIUKYIISIPHBIC K
IIJIOCKOCTH, ITPU3HAK MEPIEHAUKYISIPHOCTH IPSIMON U TUIOCKOCTH, TEOPEMA O MPSIMOU NEPIEHANKYISIPHON TUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YOl
MEXKY NPSIMOM U IUIOCKOCTBIO; JIBYTPAHHBIN YrOJI, TMHEWHBIA yroj ABYTPAHHOIO yria. [lepreHauKynsap v HakJIOHHBIE: PACCTOSHUE OT TOYKH J10
IUIOCKOCTH, PAcCTOSHUE OT NPSAMOM J0 IJIOCKOCTH, MpOeKUus (Urypsl Ha IUIOCKOCTh. llepneHIuKyIspHOCTh IUIOCKOCTEH: MpHU3HAK
MEPIEHANKYISIPHOCTH ABYX IUNIOCKOCTEN. TeopeMa 0 TpEX nepreHIuKyspax.

MHOrorpaHHUKHU

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIIYKJIbIE U HEBBITYKJIBIE MHOIOTPAHHUKH; pa3BEPTKa MHOIOTPAHHUKA.
[Ipu3ma: N-yrombHas mpu3Ma; TpaHU M OCHOBAaHUS MPHU3MBI, MpsAMas W HAKJIOHHAS MPU3MbI; OOKOBas W TOJHAs TMOBEPXHOCTh IMPHU3MBI.
[Tapannenenunen, NpsMOYyroJbHBIN Mapajuienenunesa u ero cBoiicra. [lupamuna: N-yronbHas nupamMujia, rpaHd ¥ OCHOBaHHE TUPaMUIbL; OOKOBAs
Y TIOJIHAS IOBEPXHOCTh MMPAaMU/bL; TPaBUJIbHAS U YCEUEHHAS TUpaMUa. DJIEMEHTHI IPU3MBbI M TMpaMHuIbl. [[paBUIbHbIE MHOTOTPAHHUKH: TIOHSITHE
MPaBIWJILHOTO MHOTOTPAHHUKA; MPaBUJIbHAS MPU3Ma U TPaBUIbHAS TUPAMU/A; TIPaBUIbHAS TPEYroJibHAs MUPaMH/Ia U MPaBUIIBHBINA TETpadap; KyoO.
IIpencraBienue o MpaBUIbHBIX MHOIOTPAHHUKAX: OKTa3/Ip, JOJAEKa’Ap U uKocadap. CeueHus npu3Mbl ¥ MUPAMUIBL.

CumMeTrpusi B MPOCTPAHCTBE: CHUMMETpPUS OTHOCHTEIBHO TOYKH, TMPSAMOM, IUIOCKOCTH. OJEMEHThl CHUMMETPHUM B MNUPaMHJax,
napajuieJIenuIeax, MPaBUJIbHBIX MHOTOTPAHHUKAX.
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Brruuciienue 31eMeHTOB MHOTOTPAaHHHUKOB: p&Opa, AuaroHanu, yriel. [Imomans G0KOBOM MOBEPXHOCTH M TOJHOW MOBEPXHOCTH HPSIMON
MIPU3MBI, IJIOIIA b OCHOBAHUI, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOi mpu3Mbl. [lomans 60KOBOH OBEPXHOCTH M MTOBEPXHOCTH MPABUIIHHOM
IIUpPaMU/Ibl, TEOpEMa O IUIOIAAH yceu€HHOM nupamuabl. [lonsarue 06 06béme. OOBEM nupaMusl, IPU3MBI.

ITonoGHsIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOLIAIMU [IOBEPXHOCTEH, 00bEMaMU OAOOHBIX TEJl.

11 KITACC

Tesa Bpamenus

HunuHapudeckast MOBEPXHOCTh, 00pa3yIoue HUINHAPUIECKON TOBEPXHOCTH, OCh IUJIHMHIPHUUECKOH MOBEepXHOCTH. LIMIMHAp: OCHOBAaHUS U
OOKOBast MOBEPXHOCTh, 00Pa3yIOIIasi U OCh; IUIONIA (b OOKOBOW ¥ MOJHOW TOBEPXHOCTH.

Konunyeckass moBepxHOCTh, 00pa3yrole KOHMYECKON MOBEPXHOCTH, OChb M BEpIIMHA KOHHWYECKOW moBepXHOCTH. KoHyc: ocHOBaHue u
BepIIMHA, 00pa3yromias U OCh; IJIONIAs OOKOBOM M TMOJHOW MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3ylolliue U BHICOTA; OCHOBAHUSA M OOKOBas
MTOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, IuaMeTp; IJIomaab MOBEpXHOCTH ceprl. BlaumHoe pacmnonoxenue cepsl U MIOCKOCTH; KacaTellbHas
TIJIOCKOCTH K cepe; miomaas chepsl.

N300paxeHnue Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka MUIMHIpPaA U KOHYCA.

KomOuHamuu Ten BpalieHus 1 MHOTOTpaHHUKOB. MHOTOIpaHHMK, OMMCAHHBIN 0K0JIO cepbl; cepa, BIUCAHHAS B MHOTOTPaHHHUK, WU TEJIO
BpaIllCHUS.

[Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME TPSIMOYTOJILHOTO MapalijIesienuIe a u ciaeacTBus u3 He€. O0bEM
nuIuHApa, Konyca. O0bEM mapa u miomanb cepsol.

ITonoGHBIe Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXAY IIOLIAIIMU IIOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEIl.

Ceuenus nunuHApa (MapajjieNbHO U HEPHeHIUKYISIPHO OCH), CeUEHHsI KOHYca (TMapajuleIbHOE OCHOBAHUIO U MIPOXOAIIee Yepe3 BEPLIMHY),
CeueHus 1Iapa.

BeKkTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctH U B mpocTtpaHcTBe. ClI0KEHUE M BBIMUTaHNE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4Yncio. Pa3nokeHne BEKTopa o TpéEM
HEKOMIUTaHapHBIM BekTopaM. [IpaBuio mnapamnenenunena. Pemienue 3amay, CBA3aHHBIX C NPUMEHEHHEM MpaBWJ JEUCTBUH C BEKTOPaMH.
IIpsmoyronbHast cuctema KoopAauHaT B npoctpaHcTBe. Koopaunatsl BekTopa. IIpocreiimme 3amaun B KOOpauHaTaxX. YTojl MEXKAY BEKTOPaMHU.
CkansipHOE IPOU3BENECHUE BEKTOPOB. BbIuncieHNE YIIoB MEXAy NPSAMBIMH U INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METOJ MpPHU PELICHUH
reOMEeTpUUYECKUX 3ajau.
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Ilnanupyemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS IPOrPaMMbI HA YPOBHE cpeaHero o0uero oopasopanus (1Mo rogam
00y4eHuUn)

OcBoenne y‘IC6HOFO Kypca «FeOMeTpI/IH» Ha YPOBHE CPCIAHETO o61uero O6pa3OBaHI/I$I JOJIDKHO obecneynBaTh JOCTHIXKCHUE CIICAYIOINX
NpCaAMCETHBIX 06p330BaTeJ'II>HBIX PE3YIbTATOB:

10 KJIACC

OmnepupoBaTh NOHATHUSAMH: TOYKA, IPSAMast, TNIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIECICTBUS U3 HUX IPHU PEIICHUU T€OMETPUYECKUX 3a1ad.

OnepupoBarh NOHATUAMU: APALIEIbHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U INIOCKOCTEH.

KnaccugunupoBars B3aMMHOE pacioioKEeHUE NPSIMbIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSAMHU: IBYIPaHHBIA Yrojl, TpaHu ABYTPAHHOTO yIia, pedpo IBYIpPAaHHOTO YIJa; JIMHEWHBIA yroy JBYrpaHHOTO YIJa,
rpaxycHasi Mepa JIByrpaHHOTO yIJia.

OHepI/IpOBaTI) IMOHATHUAMHA: MHOI'OI'PaHHUK, BI)IHyKJII)If/'I n HGBI)IHYKJH)II;'I MHOI'OrpaHHUK, 3JICMCHTbBI MHOT'OI'paHHHKA, HpaBHJ’IBHBIfI
MHOT'OI'paHHUK.

Pacrnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAaHHUKOB (MTUPaMUAa; IPU3Ma, PSMOYTOJIbHBIN MapajjieNenurnes, Ky0).

KnaccugunupoBaTb MHOrOrpaHHUKH, BEIOMpast OCHOBAHUS Ul KJIacCU(pUKAIMU (BBITYKJIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH; MPaBUIIbHBIE
MHOT'OIpaHHUKH,; TPAMBIC 1 HAKIIOHHBIC IIPU3MBI, napannenem/lnez[bl).

OHepI/IpOBaTI) MOHATHUAMU: CCKYyIIasd IMJIOCKOCTb, CCUCHUEC MHOT'OI'PAHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEYCHU, UCTIONIB3YSI METO/T CIIE/I0B.

CTpouTh cedeHuss MHOIOIPaHHUKOB METOJIOM CJIEIOB, BBIIOJIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEXKH U3 PUCYHKOB NMPOCTHIX O0BEMHBIX QUTYD:
BU/JI CBEPXY, COOKY, CHU3Y.

Pemarsn 3ala4i Ha HaXO0XJACHUEC I'COMETPUUCCKUX BCIUYHMH I10 06pa3uaM HJIN aJIrTOpUTMaM, NpUMEHSA U3BECTHBIC AHAJTUTUYCCKNEC METO/AbL
IPU peIlIeHUH CTaHAAPTHBIX MAaTEeMAaTHYECKUX 3a7ay Ha BBIYUCIEHHE PACCTOSHUM MEXAy ABYMS TOYKaMH, OT TOYKU JO MPSIMOM, OT TOYKU JO
IUIOCKOCTH, MEXK/1y CKPEIIMBAIOIIIMMUCS MPSMBIMHU.

Pematsn 3ala4i Ha HaXOXJICHUEC I'COMETPUUCCKUX BCIIMYUH I10 06pa3uaM HJIN aJIrOpUuTMaM, IMpUMCEHSASA U3BCCTHBIC aHATTUTUYCCKUE MCTOABI
IIpH pCHICHUH CTAHAAPTHBIX MATEMATHYCCKUX 3aJa4 Ha BBIYUCIICHUC YTJIOB MEKAY CKPCIIUBAIOIIUMUCA IIPAMBIMU, MCKIY prlMOfI U IINIOCKOCTHIO,
MCKAY MIIOCKOCTAMHU, ABYT'PAHHBIX YIJIOB.
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Bbruucnate 00bEMBI M IO U TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITpU3Ma, TUpaMH/Ia) C IPUMEHEHHEM (POPMYJT; BBIYUCISATH COOTHOIICHHUS
MEXy TUIOIIAAsIMUA TOBEPXHOCTEH, 00bEMaMU TIOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBarh MOHATHUSAMH: CHMMETPHS B IPOCTPAHCTBE; LICHTP, OCh U MIIOCKOCTh CUMMETPUHU; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPHI.

W3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH UH(DOPMALIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPeACTaBICHHYIO Ha
4yepTekax U pUCYHKaxX.

[TpumMeHsaTh TeoMeTpruecKue (DAaKThI IS PEIICHHUS CTEPEOMETPHUECKUX 3aa4, IPENOIarafoIinX HECKOIbKO IaroB PEIIeHUs, €CITU YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMe.

[IpuMeHnATh npocTeire NporpaMMHbIE CPEICTBA U SJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1au.

[IpuBOIUTE IpUMEPHI MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEHN B IPUPO/IE U KU3HU, pACIIO3HABATH IIPOSIBIIEHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHsITh NOTyUYEHHbIE 3HAHNS HA NIPAKTUKE: aHAJIU3UPOBATh PEaJIbHbIE CUTYAllMd U IPUMEHATh U3YUYEHHbIE IOHITHSI B IIPOLIECCE TOUCKA
pelIeHrs MaTeMaTu4ecku c(hOpMyIMPOBAHHOMN MPOOIIEMBI, MOJEIUPOBATh pealbHble CUTYallUH Ha SI3bIKE T€OMETPHH, UCCIEA0BATh MOCTPOCHHbBIE
MOJIETIM C UCIIOJIb30BAHUEM I'€OMETPUYECKHX MOHSATUHN U TeopeM, almnapara anreOpbl; perarh IpakTHUeCKUe 3a1a4u, CBA3aHHbIE C HAXOXKICHHEM
reOMETPUYECKUX BEJINYHH.

11 KITACC

OnepupoBarh MOHATHSAMH: IIUIMHIPUYECKAs MOBEPXHOCTh, O0Opa3ymolHe NUIUHAPUYECKOW MOBEPXHOCTH; UWIMHIP; KOHHYECKas
MMOBEPXHOCTh, 00pa3yoIIne KOHUNIECKON TOBEPXHOCTH, KOHYC; chepruieckasi TOBEPXHOCTb.

PacnoznaBate Tena Bpamenus (HWIUHIP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI OMYyYEHUS TEl BpallleHUSI.

KnaccudunupoBars B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OnepupoBarh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CETMEHTA; IIIAPOBOM CJIOM, OCHOBAHUE MIAPOBOTO CIIOSI, BHICOTA
[IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Brerancnsate 005EMBI U TIITIOIIAIU TTOBEPXHOCTEH TEM BpaIeHHsI, TEOMETPUYECKHX TEN C IPUMEHEHUEM (OopMYyIL.

OnepupoBarh MOHATUSMU: MHOTOTPAaHHHK, BOIUCAHHBIN B chepy U OMUCAHHBIN 0KoJo cephl; cdepa, BIUCAaHHAS B MHOTOTPAHHHUK WIIH TEJIO0
BpaIlCHHUS.

BbruncnsTe COOTHOLIEHUS MEXKAY TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMHU MOTI0OHBIX TE.

N306paxats n3yuaembie (GUTYPBI OT PYKH U C TPUMEHEHHUEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.
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BrINONHATE (BEIHOCHBIC) IUIOCKUE YEPTEKHM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEI
BpaIllCHUSI.

W3BiiekaTh, HHTEPIPETUPOBATh M MPeoOPa30BBIBATh HH(OOPMAIIMIO O MPOCTPAHCTBEHHBIX ICOMETPHUCCKUX (UTYpax, MPEJACTABICHHYIO Ha
YepTekax U PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONMHATE IEWCTBUS CIIOKCHHSI BEKTOPOB, BEIUMTAHUSI BEKTOPOB M YMHOXKEHHS BEKTOpA HA YHCIIO, OOBSACHATh, KAKUMU CBOMCTBAMU OHH
00J1a1ar0T.

[TpuMeHSTh MpaBUIO apajuIeICIHUIIC/Ia.

OnepupoBarh MOHATUSIMU: JCKAPTOBBI KOOPJIWHATHI B IIPOCTPAHCTBE, BEKTOP, MOTYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA,
YTOJI MKy BEKTOPAMHU, CKAJISIPHOE MPOU3BECHIE BEKTOPOB, KOJUIMHEAPHBIE M KOMIJIAHAPHBIC BEKTOPBHI.

HaxoauTts cyMMy BEKTOPOB U IIPOM3BEICHUE BEKTOPA HA YHCJIO, YIOJI MEXIY BEKTOPAMH, CKASIPHOE MTPOU3BEICHHUE, PACKIIaIbIBATh BEKTOP
0 JIByM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/1aBath IIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpuMeHsITh TeOMETpHUYECKUE (PAKTHI IS PEIICHHUS CTEPEOMETPUICCKUX 3a]1a4, MPEITIOIaralonuX HECKOJIBKO IIIaroB PEIICHUS, €CITH yYCIIOBHS
MIPUMEHEHHS 3aJIaHbl B IBHOM (hopMe.

Pematp npocreiine reoMeTprUuecKre 3a/1a4 Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA.

Pemarp 3a1auu Ha I0Ka3aTeIHCTBO MATEMATHYCCKIX OTHOIICHUN W HAaX 0XICHUE TEOMETPUUYSCKUX BEJIMYMH 110 00pa3iiamM WIn aropuTMam,
MIPUMEHSISI H3BECTHBIC METOIBI TP PEIICHUN CTAaHIAPTHBIX MATEMAaTUICCKHIX 33]1a4.

[IpuMeHsTHh MpocTeIre MPOrpaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUIECKHIX 3a/1a4.

[TpuBOIUTE MPUMEPHI MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MIPUPO/IE U KU3ZHU, PACTIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpuMeHsITh TIOTyYCHHBIC 3HAHUS HA MPAKTHUKE: aHATU3UPOBATh PEAbHBIC CUTYAIlMU U IPUMCHSTh H3yUCHHBIC TTOHITHS B TIPOIECCE MTOMCKA
peIIeHUs MaTeMaTHIeCKU C(HOPMYIIMPOBAHHOMN MTPOOJIEMBI, MOJICIIMPOBATH pealbHbIC CUTYAIHH HA S3BIKE TEOMETPUH, UCCIICIOBATh TTIOCTPOCHHBIC
MOJIETIH C UCIIOJIb30BAHUEM I'€OMETPUYECKHX MOHSATUHN U TeopeM, almnapara anreOpbl; perarh IpakTHUeCKUe 3a/1a4u, CBA3aHHbIE C HAXOXKICHHEM
TE€OMETPUUYECKUX BEIMYHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

N HanmMeHoBamme KounyecTBO 4acoB DJIeKTPOHHbIE
(undposbie)

n/ | pa3jeyioB U TeM Bcer  Konrtpoabn  IIpakTHueck
oOpa3oBaTe/ibHbIE

1| NporpaMMmel 0 bie padoThI ue padoThl
pecypcbl
https://resh.edu.ru/

Bsenenue B https://www.yaklass.ru/

1 10 ;

CTEPEOMETPHUIO http://www.ege.edu.r
u/

[Ipsimble n

MIJIOCKOCTH B https://resh.edu.ru/

MIPOCTPAHCTBE. https://www.yaklass.ru/

2 12 1 i
[MapasenbHOCTh http://www.ege.edu.r
IMPAMBIX U U_/

IJIOCKOCTEM
n https://resh.edu.ru/

3 CPHCHIMKYIHIPHO 12 https://www.yaklass.ru/
crb Hp’[MHf 1 http://www.ege.edu.r
MJIOCKOCTEMN

u/
v https://resh.edu.ru/

4 [IBT MEATLY 10 1 https://www.yaklass.ru/
MPAMBIMH 1 http://www.ege.edu.r
TUTOCKOCTSIMU

u/
https://resh.edu.ru/
5 M 1 1 https://www.yaklass.ru/
HOTOTPaHHHKH http://www.ege.edu.r
u/
https://resh.edu.ru/
O0BEMBI https://www.yaklass.ru/

6 9 1 htto:

MHOTOTPaHHHKOB ttp://www.ege.edu.r
u/
I ) https://resh.edu.ru/

7 OBTOpEHHE: 4 1 https://www.yaklass.ru/
Mt http://www.ege.edu.r
PACCTOSAHUA U YTJIbI u /

OBIIEE KOJIMYECTBO
YACOB 110 68 5 0
[MPOT'PAMME
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https://resh.edu.ru/
https://www.yaklass.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/

11 KJIACC

N HaumenoBan KoJumnuecTBo 4acoB JJIeKTPOHHbIE
- ne pasaesioB u (uudpoBbIe)
n/ Becer  KourpoJbn IpakTHYeck
TeM oOpa3oBaTe/ibHbIE
n 0 ble paboThI ue padboTsbl
NporpamMmbl pecypchbl
https://resh.edu.ru/
Tema https://www.yaklass.ru/
1 12 .
BpaICHHS http://www.ege.edu.ru
/
https://resh.edu.ru/
) OBLé 5 1 https://www.yaklass.ru/
BEMBIL TCI http://www.ege.edu.ru
/
B https://resh.edu.ru/
CKTOpbL 1 10 1 https://www.yaklass.ru/
KOOP/IMHATHI B http://www.ege.edu.ru
MIPOCTPAHCTBE /
[ToBTOpEHME, https://resh.edu.ru/
00001IeHHE, https://www.yaklass.ru/
4 7 1 _
CHCTEMATH3ALl http://www.eqge.edu.ru
s 3HaAHUU /
OBIIEE
KOJIMYECTBO
4
YACOB I10 3 3 0
[TPOI'PAMME
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https://resh.edu.ru/
https://www.yaklass.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/

COAEPKXAHUE YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTUKA»

10 KJIACC

[IpeacraBnenre MaHHBIX C TOMOIIBIO Tabnui, W 1uarpamm. Cpennee
apupMeTHyecKoe, MeauaHa, HauOoJsblllee W HaWMEHbIIEe 3HAYCHHUS, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) U CIy4ailHble COOBITHS. DJIEMEHTApPHBIE
coObITUs (MCX0nbl). BeposTHOCTH ciiydaliHOTO COOBITHS. BiIM30CTh 4YacTOTHI U
BEPOSITHOCTU COOBITUI. CTydaliHbIE OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
cOObITHSIMU.  BeposiTHOCTHU  COOBITUH B OMBITaX C PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSAMU: NIEpEceUeHUe, 00bEAUHEHUE, TIPOTUBOIOIOKHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
skcrepumenTa. @opmyria MmoaHoM BepossTHOCTH. HezaBucumbie COOBITHSI.

KomMOunaropHoe npaBuino ymHoxxenus. IlepecranoBku u ¢pakropuan. Uucio
coueranuit. Tpeyronsuuk [lackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciydaifHbIi OMBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mniepBoro ycrnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnydaitHasgs  BennuuHa. Pacnpenenenne  BepoATtHocTte.  [{marpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMMAJILHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIyYaWHBIX  BEJIMYMH: MATEMAaTHUYECKOE
OXXHMJAHUE, JUCHEPCUSd U CTAHAAPTHOE OTKIOHEHHWE. [Ipumepsl mNpUMEeHEeHUs
MaTeMaTHUYECKOI0 OXXHMJAHHS, B TOM YHCJIC B 3aJadax W3 IOBCEIHEBHOM >KM3HH.
Marematnyeckoe OxujaHue OWHAPHOW CIy4yalHOW BeNMWYWHBI. MaTemMaTtndeckoe
0’KMJAHUE CYMMBI CIIy4alHbIX BEIMYMH. MaTeMaTuueCcKoe 0KUIAHUE U JUCTIEPCUS
r€OMETPUYECKOT0 U OMHOMHAIBHOTO pacipeieICHU.

3akoH OOJBIIMX 4YHCENl M €ro poJib B Hayke, MNPUpPOAEC U OOIIECTBE.
Br100opouHbIit METO/T MCCIIEAOBAHUM.
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[IpuMepbl HENpPEpPBIBHBIX CIy4yalHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpenesieHus. 3a1aun, IPUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJIBHOM PacIpeIeICHUN.

IMPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YuTaTh U CTPOUTH TAOTHUIILI M THATPAMMBI.

OnepupoBaTh NOHITHAMU: CpeHee apu(MEeTHIEeCKOe, MeInaHa, HauooJbIIee,
HaWMEHBIIIee 3HAUCHNE, pa3Max MacCHBa YHCIIOBBIX JTAHHBIX.

OnepupoBaTh MOHATUSIMU: CIyYalHBIM SKCIEPUMEHT (OMBIT) W CiIy4yaiHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTApHBIM MCXOMd) CIy4alHOIO OIBITA;
HaXOJUTh BEPOSATHOCTH B OIBITAX C PABHOBO3MOKHBIMU CITyYalHBIMU COOBITHSIMU,
HaxOJUTh W CPaBHUBATh BEPOSITHOCTH COOBITUHA B WM3YyYCHHBIX CIIYIaHBIX
DKCIIEPUMEHTAX.

Haxoauts 1 hopMyIupoBaTh COOBITHS: TIepecedeHre U 00beTMHEHNE JaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIIOJIOKHOE JAaHHOMY COOBITHIO; TIOJIb30BaThCS
auarpaMMmamu Jisepa u (GopMyJioi clIoKeHHUs] BEpOATHOCTEN IPU pELICHUH 3a/ay.

OnepupoBaTh MOHATHSMH: YCIOBHAs BEPOSTHOCTH, HE3aBHUCHUMBIC COOBITHS,
HaXOJIUTh BEPOSTHOCTH C IOMOIIBIO MpaBHWJIa YMHOXKCHHS, C ITOMOIIBIO JepeBa
CJIy4alHOTO OIIbITA.

[TpumeHsaTh KOMOMHATOPHOE TIPABUIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh MOHATHSIMH: HWCIBITAHUE, HE3aBUCUMBIC HCIBITAHHS, CEPHS
UCIIBITAaHWM, yCTHeX W HeyJdada; HaXOAUTh BEPOSTHOCTH COOBITHHA B CEPHUH
HE3aBUCUMBIX HCTIBITAHUHN JI0 TIEPBOTO yCIeXa; HAXOUTh BEPOSITHOCTU COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  TMOHATUSAMM:  CIydailHas ~ BEJIMYMHA,  PACTpeeIcHHe
BEPOSATHOCTEH, TUarpaMMa pacrpeIeiieHusl.

11 KIIACC

CpaBHUBAaTHL  BEPOSITHOCTM  3HAYEHUH  CIy4yalHOM  BEJIMYMHBI 1O
pacpeeNeHUIO UM € MIOMOILBIO THATPAMM.
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OHepI/IPOBaTB IMOHATHUEM MATCMATUYCCKOTO OXKUAAaHHWA, IPUBOJUTL IIPUMCECPHI,
KaK IIPHUMCHACTCSA MATCMATHYCCKOC OKHNAAHUC CJIy‘-I&fIHOfI BCJINMYMWHBI HAXOAUTH
MAaTCMaTUICCKOC OKUIAHHC 110 JaHHOMY PaCIIPCACICHUIO.

Nmets IMpCaACTABJICHUC O 3dKOHC OOJIBIINX YHCEII.

Nmets MpcaACTAaBJICHUC O HOPMAJIbBHOM PACIIPCACIICHUU.

24



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/m Konrpoabnsie IIpakrnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Bubnuoreky nugpposoro
1 HpeHCTaBHeHI/Ie JaHHBIX U OIIHMCATCJIbHAsA 4 O6paSOBaT€J'H>HOFO KOHTEHTAa
CTaTUCTHKA (IOK)
City4aiiHble OMBITHI U CITyYaiiHbIE Bubmorexy mugposoro
2 COOBITHS, OTIBITHI C PABHOBO3MOKHBIMHU 3 1 0618"1;0BaTem’H0r0 KOHTCHTA
3JIeMEHTapPHBIMU UCXOAAMU (LOK)
Bubnuoreky nugpposoro
3 Onepanyu HaJ COOBITUAMM, CIIOKEHHE 3 00pa3oBaTeIbHOr0 KOHTECHTA
BEPOSATHOCTEU (IOK)
VYcnoBHas BEpOATHOCTB, IEPEBO Bubmaorexy mupposoro
4 CJIy4aifHOTO OIbITa, GopMyIia MOTHON 6 O6I§;OBaTem’HOFO KOHTeHTa
BEPOSITHOCTH U HE3aBHCUMOCTb COOBITHIA (LHOK)
bubnunorexy nugpposoro
BaTCJIIBHOI'O KOHTCHT
5 DneMeHThl KOMOMHATOPUKH 4 00pas0BaTeIILHOr0 KOHTEHTA
(IIOK)
bubnuorexy nudposoro
6 Cepun nocnen0BaTeNIbHBIX UCIIBITAHUN 3 1 00pasoBaTeIILHOr0 KOHTEHTA

(LTOK)
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bubnuoreky nuppoBoro

CrnyualiHble BEJTMUMHBI U paclpeieTICHUs 6 00pasoBaTENbHOrO KOHTEHTa
(LTOK)
Bubmmorexy mudposoro
O00011IeHNE U CUCTEMATU3ALIMS 3HAHUN 5 0bpa3oBaTeNbHOrO KOHTEHTa
(LTOK)
OBULIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBo 4acoB

JekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Konrpouabnbsie IIpakTnyeckue
NPOrpaMMsbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoThI
bubnuoreky nudpoBoro
1 Maremarudeckoe oxuIaHNe 4 00pa30BaTENEHOrO KOHTEHTA
CIIy4alilHOM BEJINYMHBI (LIOK)
bubnuoteky nuppoBoro
2 ZII/ICHepCI/IH H CTAHAAPTHOC OTKIIOHCHHUC 4 1 06pa3OBaTeJ'ILHOFO KOHTEHTAa
CIIy4alilHOM BEJINYMHBI (LIOK)
bubnmnorexy mmdpoBoro
3 3aKOH GONBIINX HCEN 3 1 00pa30BaTEIHLHOTO KOHTEHTA
(LTOK)
bubnmnorexy nmdpoBoro
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI 2 06pa30BaTEILHOr0 KOHTEHTA
(pactipenenenusi) (LIOK)
bubnmnorexy nmdpoBoro
5 HopMabHOE pacTpeeieHus 2 1 00pa3oBaTebHOTO KOHTEHTA
(LIOK)
bubnmnorexy nmdpoBoro
6 [TosTOpenue, 0600IEHNE 1 19 2 00pa3oBaTEILHOIO KOHTEHTA
cUCTeMaTu3alus 3HaHUI (IOK)
OBIIEE KOJIMYECTBO YACOB I1O0 34 9 3

[TPOTPAMME




@DopMbI U CPeACTBA KOHTPOJIS
Texymuii ¥ NPOMEKYTOUHBIH KOHTPOJIb OCYLIECTBISIETCS B XOJ€ 3aHATHI mpu
HAIlMCaHUM KOHTPOJBHBIX PA0OT, CaMOCTOSITENBbHBIX paboOT U TecTupoBaHus. MTOroBbIit
KOHTPOJIb OCYIIECTBIIETCS B KOHIIE Y4eOHOT0 r0/ia B BUJIE UTOTOBOM KOHTPOJIBHON pabOTHI.

Kpurepun u HOpMbI OLlEeHKH 3HAHUI, YMEHHH M HABBIKOB 110 MPeIMeTy
OneHka NMcbMEHHbIX KOHTPOJbHBIX padoT
OTBET OIIECHUBAETCA OTMETKOM «5», €CIH:

- paboTa BBIITOJIHEHA MTOJIHOCTHIO; - B JIOTHUECKUX PACCYKACHHUIX U 000CHOBAHUSAX PEUICHUS HET
poOeJIoB M OMIMOOK; - B PEIICHUH HET MaTeMaTUYECKUX OMTMOOK (BO3MOXHA OJIHA HETOYHOCTb,
OIHCKa, KOTOpas He SIBJSIETCA CIeICTBUEM HE3HAHUS WM HEMOHUMaHUs y4eOHOro MaTepuana).

OtMmeTKa «4» CTaBUTCS B CIEAYIOIIUX CITydasx:

- paboTa BBITIOJIHEHA TIOJTHOCTHIO0, HO 00OCHOBAHHUS IIATOB PEIICHUS HEOCTATOYHBI;

- TOTIYIIEHBI OJ{Ha OIMIMOKA UK €CTh JBa—TPHU HEJI04ETa B BHIKJIAKAX, PUCYHKAX, YEPTEIKaAX.
OtMeTKa «3» CTaBUTCS, €CIIH:

- IONYILEHO OoJiee 0AHOM OUIMOKH WK OoJiee IBYX—TPEX HEJOUETOB B BBIKJIA/IKAX, YEPTEkKaX, HO
oOyuarommuiics 06aaeT 00s13aTeIbHBIMU YMEHUSAMH 110 IPOBEpsieMON TeMe

OTMeTKa «2)» CTaBUTCS, ECIIU:

- JIONMYIIEHBI CYIIECTBEHHBIC OIMMUOKHM, TOKa3aBIIME, 4YTO OOydawIluiics He oO0iagaet
00s13aTEIbHBIMU YMCHUSAMU 110 I[aHHOI\/’I TeMe B IIOJTHOU MEpe.

Y4autens MOXKET TOBBICUTH OTMETKY 3a OPUTHHAJIBHBIA OTBET HA BOIPOC WJIH OPHUTHHAIBHOE
pelIeHne 3aJlayd, KOTOPBhIC CBHJETCIILCTBYIOT O BBICOKOM MAaTEMaTHYeCKOM Pa3BUTHHU
oOydJaromerocs; 3a penieHue 0ojee CIOXKHOW 3a/Jaud WM OTBET Ha OoJiee CIIOKHBIA BOIPOC,
MpeJIoKEHHBIC 00yJaromEeMyCcsl TOTOTHUTEIHLHO ITOCIIC BBIMOTHCHHMSI UM KaKUX-TH0O0 JPYTrux
3a7JaHUN.

OueHka yCTHBIX OTBETOB
OTBeT OIIEHNBAETCSI OTMETKOM «5», €CIIM 00yUYaIOIIHIACS:

- TIOJTHO pAacKpBLI COJEpKaHHWE MaTepuaia B oObeMe, MPEeIyCMOTPEHHOM MPOTrpaMMON u
y4eOHUKOM;

- U3JIOKUJI MaTCpHraJl TPaAMOTHBIM A3BIKOM, TOYHO HUCITOJIB3YA MAaTCMATHUYCCKYHO TCPMUHOJIOTHUIO U
CUMBOIJIMKY, B OHpGI{CHCHHOﬁ JIOTHYSCKOMN MMOoCICA0BATCIbHOCTH,

- IPaBUIILHO BBIMTOJHIII PUCYHKH, YEPTEXHU, TPAPHUKH, COTYTCTBYIOIIUE OTBETY;
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- IOKa3aJl yMEHHUE WIUTFOCTPUPOBATH TEOPHUIO KOHKPETHBIMH IIPUMEPAMHU, IPUMEHSATH €€ B HOBOU
CUTyallud IIPU BBIIIOJHEHUU IPAKTHUYECKOrO 3aJaHus; - MPOAECMOHCTPUPOBAJ 3HAHHUE TEOPUU
paHee M3YYEHHBIX COIMYTCTBYIOIIUX TeM, C(HOPMUPOBAHHOCTh M yCTOWYMBOCTH MCIOIb3YEMBIX
IIPY OTBETE YMEHUI U HAaBBIKOB;

- OTBC€YaAJI CaMOCTOATCIIBHO, 0e3 HaBOOAIIUX BOIIPOCOB YUUTCIIA,

- BO3MOXHBI OJHA — JBC HCTOYHOCTH IIPpH OCBCHICHHUC BTOPOCTCIICHHBLIX BOIIPOCOB WM B
BBIKJIaJIKaX, KOTOPBIC YYCHUK JICTKO UCIIPABUJI ITOCJIC 3aMCYAHUS YUUTCIIA.

OtBeT OLICHUBACTCA OTMETKOH «4», CCJIM YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLCHKY
«5 », HO IIpX 3TOM UMECT OIUH U3 HCIOCTATKOB!

- B U3JIOKCHUHU JOIYHICHBI HeOOJIbIIIHE HpO6€J'IH, HC HCKA3UBHICC MATCMATHYCCKOC COACPIKAHNUC
OTBCTA,

- A0NYWICHBI OJWH — JIBa HEAOYUCTA IIPHU OCBCIICHHU OCHOBHOI'O COACPIKAHUA OTBCTA,
HCIIPABJICHHBIC IMOCJIC 3aMCUAHUA YUUTCIIA,

- JOIIYHICHBI omuOka miM 0oJiee ABYX HEOOYCTOB IMPU OCBCHICHUHU BTOPOCTCIICHHBLIX BOIIPOCOB
HJIM B BBIKJIAJKAX, JICTKO UCIIPABIICHHBIC ITOCJIC 3aMCUAHUA YUUTCIIA.

OtMmetka «3» CTaBUTCS B CIENYIONIUX CITydasx:

- HETIOJTHO PAaCKPBITO COJIEpKaHMe MaTepraa (CoepKaHne U3JI0’KeHO (pparMeHTapHO, HE BCETaa
MIOCJIEIOBATENBHO), HO TIOKa3aHO 00Ilee TOHUMaHUEe BOIPOCA U MPOJEMOHCTPUPOBAHBI YMEHUS,
JOCTaTOYHBIC U1l YCBOCHUS IPOTPAMMHOTO MaTepHaa;

- HUMCIUCH 3aTpyYAHCHHUA WM JOIMYIICHBI OmuOKN B ONpeCaAcCICHUN MaTeMaTHIEeCKOM
TEPMHHOJIOTUH, YEPTECIKAX, BBIKJIAAKAX, UCITPABJICHHLIC ITOCJIC HECKOJIBKUX HABOAAIINX BOIIPOCOB
YUUTECIIA;

- y‘-IeHI/IK HC CHpaBI/IHCH (o} HpI/IMeHeHI/IeM TeOpI/II/I B HOBOfI CI/ITya]_[I/II/I HpI/I BBITIOJTHCHU U
HpaKTI/I'-IeCKOFO 3aJaHud, HO BBIITIOJIHUII 3aaHUs O6$[33T€J'IBHOFO ypOBHSI CJIOKHOCTH II0 )IaHHOfI
TEME;

- OpH JIOCTaTOYHOM 3HAHUM TEOPETUYECKOr0 MaTepuaia BbISBICHA HEJOCTATOYHAs
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHU 1 HABBIKOB.

Ommemxka «2» cmagumcsi 8 Cﬂedy}ou;ux Chaydasx.
- HC PACKPBITO OCHOBHOC COACPIKAHUC yqe6H0r0 Marepualia,

- OOHapy)XeHO HE3HAHUE YYCHUKOM Ooybllell win Hauboliee BaXHOW dYacTh y4eOHOTro
MaTepuana;

- JIONYyILEHBbl OIIMOKH B ONpEICNCHHM IOHITUH, NPU HCIOJIB30BAaHUH MaTEeMaTUYEeCKOU
TEPMUHOJIOTUM, B PHUCYHKaxX, 4YepTexkaxX, B BBIKIAAKAX, KOTOpPHIE HE MCIPABJICHBI IIOCIE
HECKOJIBKMX HaBOSAILIUX BOIIPOCOB YUUTEIIS.
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Ob6mas kiaccupuxkanuss OMUO0K

IIpu olileHKe 3HaHMIA, yMEHU U HABBIKOB CJICYET YUYUTHIBATh BCE OMMOKH (TpyObIe U HErpyOBIe)
1 HEJOYETHI.

['pyOBIMU CUUTAIOTCS OIITUOKH:

- HC3HAHUEC ONPCACIICHUA OCHOBHBIX HOHHTHfI, 3aKOHOB, IIpaBUJI, OCHOBHBIX MOJIOKESHUH TCOpHHU,
HC3HAaHUC (bOpMy.]'I, O6H.[€HpI/IH${TBIX CHMBOJIOB 0003HaYEeHUH BCJIIMYWH, CAUHUILl UX U3MEPCHU,

- He3HAHNE HAUMCHOBAHUN EAMHHI] U3MEPEHHUS;

- HCYMCHHE BBIJICIIUTH B OTBETE TJIABHOE;

- HEyMEHHE MIPUMEHSITh 3HAHMUsI, aJITOPUTMBI JUJIsl pELICHUS 3a/1a4;
- HEyMEHHE JIeJIaTh BBIBOJIbI U 0000IIECHNUS;

- HEyMEHHE YUTATh U CTPOUTH IPaPUKH;

- HEYMCHHE I10JIb30BAThCS IEPBOUCTOYHUKAMHE, YICOHMKOM H CITPABOYHUKAMU;
- IOTePsI KOPHSI HJTU COXPaHEHUE ITOCTOPOHHETO KOPHS;

- oTOpachiBaHue 06€3 OOBSICHEHUI OJIHOTO U3 HUX;

- paBHO3HAYHBIE UM OIIMOKH;

- BBEIYMCIIMTEIbHEIC OIIMOKH, €CJIM OHU HE SIBJITIOTCS OITUCKOIA;

- TOTUYECKHE OLINOKH.

K HerpyObIM omOkam cieayeT OTHECTH:

- HETOYHOCTh (DOPMYITUPOBOK, ONPE/ICICHUH, TOHATUH, TEOPHii, BEI3BaHHASI HETMOJIHOTOM OXBarta

OCHOBHBIX IIPU3HAKOB OIPEIEIAEMOr0 MOHATUSA WIA 3aMEHOW OJHOIrO-IBYX M3 3THUX IIPU3HAKOB
BTOPOCTETIEHHBIMH; - HETOUYHOCTh IpaduKa; - HepalMOHAJIbHBIA METOJl PelIeHUs 3a7aud WIH
HEJ0CTAaTOYHO MPOAYMaHHBIN IUIaH OTBETA (HapyllIeHHE JJOTUKH, ITOJMEHA OT/I€TIbHBIX OCHOBHBIX
BOIPOCOB BTOPOCTETIEHHBIMH); - HEpAIlMOHAIbHBIE METOJIbI PabOThl CO CIIPABOYHON U APYrou
JUTEPaTypoil; - HEYMEHHUE pelIaTh 3a/1a4H, BHITOJIHATh 3aJaHUs B OOIIEM BU/IE.

Hepoueramu sBASIOTCSA: - HEpalMOHAJIbHBIE MPUEMBl BBIYUCIEHUNH M mpeoOpa3zoBaHUil; -
HeOpeKHOE BBIMOJIHEHHE 3aMKcel, uepTexkel, cxeM, rpaQuKoB.
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Y4eOHo-MeTOoAMYECKOEe H MATEPHAIBLHO-TEXHHUYECKOe 00eceueHue

Cnucok JInTepaTypbl

1. «Maremaruka: anreOpa U Havyajla MaTeMAaTUYECKOTO aHalln3a, reoMeTpus. Anredpa u
Havaja MareMatudeckoro aHammza. 10-11 kmacce» : yuel. st 00meoOpa3oBaT. OpraHu3aIuii
6a3oBbiit 1 yrnyous. yposau / (L. A. Anmumos, FO. M. Konsarun, M. B. Tkaué€sa u np.) - M. :
[Mpoceemienue, 2022. https://fpu.edu.ru/textbook/1663 |, https://catalog.prosv.ru/item/25118

2. «Marematuka: anredpa U Hayajla MaTeMaTHYECKOr0 aHalu3a, reoMeTpus. ['eomeTpus.
10-11 xmaccel. ba3oBelil U yriayOneHHBIH ypoBHUY»: yueb. Iuisi o0mieo0pa3oBar. opraHu3anui :
6a30BbIi 1 yriryout. ypoBau / (AtanacsH JI. C., byry3os B. @., Kagomuer C. b. u ap. / [Tox nayu.
pyk. TuxonmoBa A. H.) - M. : Ilpocsemenune, 2022, https://fpu.edu.ru/textbook/1664
http://catalog.prosv.ru/item/4976

3. «Maremartuka: anredpa ¥ Havajga MaTEMaTUYECKOTO aHalin3a, reomeTpus. Anredpa u
Havaja mMatemaruueckoro ananmsa. 10 [11] kmace» : y4ueO. mist oOmieoOpa3oBar. opraHu3anuit
(6azoBbiit 1 yriuyoa. ypouu). B2 u. U 1 [U 2]/ (A. I'. MopakoBuy u sp.) - M. : MHeMo3uHa,
2022.

4. «Maremaruka: anredpa ¥ Hayajia MaTeMaTHYECKOTO aHAIIM3a, TeomeTpus. ['eomerpus.
10 [11] xn. Yriny6nennsii ypoBenb»: yuebHuk / E. B. [Totockyes, JI. W. 3BaBuu. - M. : Jlpoda,
2016.

5. «Maremaruka: anredpa U Hadaslia MaTeMaTHYeCKOro aHanu3a, reoMeTpus. ['eomerpusi.
10 [11] xn. YrayOnennsiii ypoBenby: 3anadauk / E. B. [Totockyes, JI. U. 3BaBud. - M. : [Ipocda,
2016.

6. «Anrebpa W Hayala MaTeMaTHYEeCKOTO aHaiuu3a. JlumakThdeckwe MaTepuaibl K
yuebHuky III. A. AnumoBa u apyrux. 10 [11] kmace» : ydeb. mocobue ansi obmeoOpa3oBart.
opranu3anuii : 6a3oBselif u yriyos. yposau / (M. U. IllaGynun u ap.) - M. : [Ipocsemenue, 2017.

7. «Ceometpusa. Junaktudyeckue Mmatepuanbl. 10 [11] kmace» : yueb. mocobue amns
0011e00pazoBat. opranuzanuii : 6a3oBbii u yriyou. yposau / b. I'. 3uB - M. : [Ipocsemienue, 2016.

HHuTepHer pecypcesl

https://prosv.ru/subject/mathematics.html - cait wusmarenbctBa «lIpocBereHne»
(pyopuka  «Marematuka», @IIY.  https://mnemozina.ru/katalog-knig/srednee-obshchee-
obrazovanie/matematika/ - caiit uzgarenpcrBa Muemo3uHa (pyopuka «Maremarukay, OITY).

http://www.edu.ru — denepanbublii nopran Poccuiickoe oOpazoBaHue (HOpMaTHBHAs

npaBoBast 0asa, crmermpoekTsl). https://obrnadzor.gov.ru/gia/gia-11/ - ®EJIEPAJIBHAS
CJIIYXBA 110 HAJ30PY B C®EPE OBPA3OBAHUA U HAYKU (OdunmaneHeiii caiT
Pocobpuanzopa).

https://alexlarin.net/ - OcHoBHas 1eb caliTa — OKa3aHWE WH(POPMALMOHHOM MOIICPKKH
CTyJIeHTaM U aOuTypueHTaMm mnpu noaroroBke k EI'D mo maremartuke, noctymiaeHun B BY3bl,
peLIeHUH 3a/1a4 U M3yYCHUHU Pa3IMYHbBIX Pa3/esioB BhIcHIe MaremaTtuku. https://ege.sdamaia.ru/
- O0OpazoBarenbHbBIN TOPTAJ IS MOATOTOBKH K 3k3aMmeHaMm «Cmam 'UA : Pemry ETD».

https://mathege.ru/ - OTKpbITHIN OaHK MaTeMaTHUeCKuX 3a1ad EI'D.

https:/fipi.ru/ - «®DenepanbHblii HHCTUTYT MEAArOTMYSCKUX U3MepeHuit» (DenepanbHast
ciyx0a o Hag30py B cepe oOpa3oBaHUs M HAYKH, OTKPHITHIN OaHk 3ananuit ET'D)

https://mat-ege.ru/ - Caiit aus moarotosku k 'MA (Buneopas6opsr Bapuantos EI'D)
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