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Bypmucrpoea), yuebnukoB «Maremaruka: anredpa ¥ Ha9ana MaTeMaTHYECKOr0 aHAIN3a,
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TlosicHuTEIBLHASA 3aIMCKA

Pabouyas nporpamma rno maremaTtuke s 11 knacca cCocTaB/ieHa Ha OCHOBE

1. ®efepanbHblil 3akoH Ne 273 o1 29.12.2012r. «O6 06pa3oBaHMK B Poccuiickoin degepaummns,

2. Mpuka3 MuHncTepcTBa 06pasoBaHNs U Haykn Poccuiickoi deaepaumm ot 06.10.2009 Ne 413 "O6
YTBEPXAEHUN W BBeLeHUn B [eiicTBUe PefepasbHOro rocyfapCTBeHHOro 06pas3oBaTe/ibHOro
cTaHgapTa cpefHero obLero obpasoBaHus”;

3. PepepanbHbI FocyaapcTBeHHbI 06pa3oBaTe/ibHbIA CTaHAapPT OCHOBHOMO 00LLero obpas3oBaHus
(npuka3 MuHuctepcTea O6pasoBaHms U Haykn P® o1 17.12.10 Nel1897)

4. depfepabHbIi NepeyeHb YY4eOHUKOB, PEKOMEHAYEMbIX K MCMOMb30BaHUIO NpW  peainsauum
MMEILLMX roCcyfapCTBEHHYIO aKKpeauTauuio 0bpa3oBaTe/ibHbIX MPorpaMM OCHOBHOrO 06Lero
o6pasoBaHms (Ne 3450128.12.2018, (¢ usmeHeHmsMKU Ha 18mas2020r))

5. OcHoBHasa  obpasoBaTe/lbHasd  MporpaMMa OCHOBHOro  obuwero o6pasosaHuss MBOY
«LLInmonunHckas COLU nmeHn repos CoseTckoro Cotosa @. E. CaHHNKOBa»;

6. YctaB MBOY «LnmonuHckaa COLU nmeHn repos CoseTtckoro Cotosa ®. E. CaHHMKOBa»;

7. Y4yebHblii nnaH MBOY «lUumonuHckas COLU umeHn repos Cosetckoro Cotoza . E.
CaHHuKoBa» Ha 2023 2024y4ebHbIl rog,

8. MonoxeHne o paboyein nporpamme «MBOY LUumonunHckas COLU mnmeHn repos COBETCKOro
Coto3a ®. E. CaHHVKOBa,

9. NofoBOW KaneHAapHbI rpaduk Ha 2023— 2024 y4ebHbIin rof,;

10.Anredpa 1 Havasia MaTemaTnyeckoro aHanmnsa. CoopHuK paboumx nporpamm. 10—11 Knacchl :
y4eb. nocobme ans o6Leobpazosart. opraHn-3aunii : 6a3oBbIi 1 yrny6s. yposHu / [cocT. T. A.
Bypmuctposa]. — 2-e u3g,., nepepab. — M. : INpocseLleHme, 2018

11.MaremaTuka: arebpa n Hayasa MaTemMaTMyeckoro aHain3a, M34 reometpus. Anrebpa n Hadana
maTematunyeckoro aHanmsa. 10—11 knaccbl: y4e6, ans obLeobpasosar. opraHm3aLmii: 6a3oBsblii 1
yrny6n. yposuu / [LU. A. Anumos, FO. M. KonsirvH, M. B. Tkauésa u ap.]. M. : INMpocBeelleHne, 201 6

MporpaMma y4mTbiBaeT BO3PACTHbIE W NCUXOMOrMYeCKne 0COOGEHHOCTU LLKO/IbHUKOB, YUUTbIBAET KX
MHTepecbl 1 NOTPebHOCTK, 06ecneynBaeT pa3BuTHe y4ebHON AeATeNbHOCTY YYallmMXcs, CrnocobCcTByeT
(hOPMMPOBAHMIO YHMBEPCA/IbHBIX Y4YeOHbIX [AeNCTBMIA, 06ecrneymBatoinX OB/aJEHNE KIHOYEBbIMU
KOMMETEHLMSMW, COCTaBNAIOLLMMMN OCHOBY YMEHUS YUUTbLCS.

Ocobennoctu 1uaun YMK:

N3/I0XKEeHNe MaTepuasia CoYeTaeT B cebe JOCTYMHOCTb HapsAAy C Hanmymnem 6osiee CMIOXKHbIX BOMPOCOB;
00/1bLLIOE KONNYECTBO OCHOBHbIX 33Ja4 C PeLUeHNAMM, Kak B y4ebHVKe, TaK U B OCTa/IbHbIX NOCOOUSAX
YMK no3BonseT yyalmMmca camoCTOATENbHO YCBanBaTb METOAbI PeLleHns 3aau.

MporpaMma y4mTbiBaeT BO3PACTHbIE W NCUXONOrMYeCKne 0CO6EHHOCTU LUKOMIbHUKOB, YUUTLIBAET UX
MHTepeckl 1 NOTPebHOCTK, 06ecneynBaeT pa3BuTHe y4ebHON AeATeNbHOCTY YyallmXcs, CrnocobCcTByeT
(hOPMMPOBAHMIO YHMBEPCA/IbHBIX Y4YebHbIX AeNCTBUIA, 06eCcrneyvBaroLMX OBMafeHVe KIH4YeBbIMY
KOMMNETEHLMSMI, COCTaBNAIOLLMMMN OCHOBY YMEHUS YUNUTLCA.

Bblbop fAaHHOM aBTOPCKOWM MNporpammbl M y4eOHO-METOLMYECKOrO KOMIMeKca 06YC/oB/eH
NPeeMCTBEHHOCTbIO  Liefieil  00pa3oBaHWs, JIOrMKON BHYTPUNPEAMETHBbIX CBA3el, a Takxke C
BO3PACTHbIMM OCOGEHHOCTAMMN Pa3BUTUA YYalUXCsi, ¥ ONMPAKOTCA Ha BbIYUCAUTENbHbIE YMEHUA ©
HaBbIKM Ydyalluxca. HoBM3Ha [aHHON nporpaMmbl OMNpefeniseTcsd TeM, YTO B OCHOBE MOCTPOEHUA
[JAaHHOrO Kypca JfIeXXWUT wujed rymMaHusauum 06y4yeHMs, COOTBETCTBYHOLLAA  COBPEMEHHbLIM
NPeLCTaBNeHUAM O LeNsxX LWKONbHOMo 06pa3oBaHWsA M yhenswolas 0coboe BHMMaHWE IMYHOCTU
YyUYeHUKa, €ro uHTepecaM U cnocobHocTam. [pegniaraeMblii  Kypc M03BOMsSET  06ecneynTb
(hopMupoBaHMe Kak npedmemuvix YMEHUN, TaK U yHugepcanbhvlx yuebnvlx Oeicmeutl LLIKONbHUKOB, a
TaKXXe Croco6CTBYeT JOCTMXEHUIO onpeaenéHHbIX BO PIOC NMYHOCTHLIX pe3y/bTaToB, KOTOpPbIE B
JaNbHelLeM MO3BOMAT YYalWMMC MPUMEHATb MONYYEHHble 3HAHUA W YMeHUs [ANS  pelleHus
Pa3INYHbIX XXU3HEHHbIX 3aau.

Paboume nporpammbl 6a30BOro W yrny6néHHOro yYpoBHeW No anrebpe W Havanam
mMaTemMaTU4eCKOro aHanmMsa Ana cpefHero obulero ob6pas3oBaHuA pa3paboTaHbl Ha OCHOBe



dyHaaMeHTaNbHOIO Siapa coaep)kaHms o6Llero obpasoBaHMs 1 B COOTBETCTBMM C TPeOOBaHUAMM
®rOC K CTpYKType ¥ pe3ynbTaTaM OCBOEHWS OCHOBHbIX 06pa30oBaTe/ibHbIX MPOrpaMm CpegHero
o6Lero obpasoBaHus. B HUX cobntogaeTca NpeeMCcTBEHHOCTL C NPUMepPHONM paboyelt MporpaMmMoin
OCHOBHOro o06uiero o6pasoBaHus. lMpumepHble pabouve nporpammbl(ganee — [lporpaMmbl)
ABNAKOTCA OPUEHTMPOM A8 Y4uTeneld, COCTaBNAWMX paboyne nporpammbl C YY4ETOM YPOBHS
MOATOTOBKM  K/accoB, B  KOTOPbIX  BeAETCS  MpernojaBaHWe MO  COOTBETCTBYHOLLMM
yyebHUKaMm.lpakTnyeckas 3Ha4MMOCTb LUKOMIbHOrO Kypca anrebpbl M Hayan maTemMaTnyeckoro
aHanM3a 00ycnoBfieHa Tem, 4YTO ero O6beKTaMu ABAAKTCA (PyHAAMeHTa/lbHble CTPYKTYPbl U
KONMYECTBEHHbIE  OTHOLUEHMSA  AEeACTBUTENbHOrO  Mupa. MaTematmyeckas MOAroTOBKa
HeobxoaumMa 418 MOHUMAaHUA MPUHLMNOB YCTPOMCTBA U UCMO/b30BaHNSA COBPEMEHHON TEXHUKW,
BOCMPUATUA HAyUHbIX N TEXHUYECKUX MOHATUIA U nAein. Matematuka ABMSETCA A3bIKOM HayKu U
TeXHUKN. C eé MOMOLLbI0 MOAENUPYIOTCS U U3y4vatoTCs ABMEHWUA W NPOLECChl, NPOUCXoasLme B
npupoge.Kypc anrebpbl 1 Hayas maTemaTU4eckoro aHanmsa fBAseTcs OAHUM 13 ONMOPHbLIX KypCcoB
CTaplUeil LIKONbl: OH ob6ecrneynBaeT W3y4vyeHWe APYruxX AUCUUNAUH. B nepByto oyepedb 3TO
OTHOCUTCA K MpeAmMeTaM ecTeCTBeHHO-Ha-

YYHOrO LMKNa, B YaCTHOCTM K (hM3MKe. Pa3BUTME /IOMMYECKOr0 MbILIEHUS Yy4almxca npu
M3ydeHMn anrebpbl M Hayan MaTeMaTU4eckoro aHaamsa Croco6CTBYET YCBOEHUIO MpeLMeTOB
ryMaHuTapHoro uukna. T[IpakTUYecKMe YMEHUA W HaBblKM MaTemMaTM4Yeckoro Xxapakrepa
HeoOXoAMMbl ANs TPYAOBOA M NpohecCUoHabHOM NOArOTOBKM LUKONbHUKOB. PassuTue y
yyalmxcs npaBW/bHbIX MPEACTaBNEHUA O CYUHOCTM W MNPOUCXOXAEHUN MaTeMaTUYeCKmX
abCTpaKLMil, COOTHOLLUEHUW PeaslbHOT0 U WAeaNbHOro, XapakTepe OTPaKeHUs MaTemMaTuyeCKoM
HayKoW ABMIEHUA WM MPOLLECCOB peasibHOro Mupa, MecTe anrebpbl M Hayan MaTeMaTU4ecKoro
aHanM3a B CMCTeMe HayK U posnM MaTemMaTMyecKoro MOLEeNMPOBaHUA B HayYHOM MO3HaHUU UB
NpakTMKe CrnocobCcTBYeT (HOPMUPOBAHUIO HAyYHOrO0 MMPOBO33PEHUA y4yaluxcsd, a TakKxe
(hopMMpPOBaHNIO  Ka4yecTB MbILUEHNS, HEeOOXOAMMbIX AN afjantauMm B COBPEMEHHOM
NH(OPMaLMOHHOM  o6LecTBe. Tpebysa OT  yyalwMxcs YMCTBEHHbIX W  BOJIEBbIX  YCUUNA,
KOHLEHTpaLMmn BHUMaHUS, aKTUBHOCTUN, BOOBPaXXeHUS, MaTeMaTKa pa3BnBaeT HPaBCTBEHHbIE
4yepTbl  IMYHOCTM  (HACTOMYMBOCTb,  LENIEYCTPEMNEHHOCTb,  TBOPYECKYHD  aKTUBHOCTb,
CaMOCTOSTeNbHOCTb, OTBETCTBEHHOCTb, TPYAONO6OME, ANCUMNANHY U KPUTUYHOCTb MbILLIEHNS) 1
YMeHMe aprymeHTMpPOBaHHO OTCTaMBaTb CBOW B3rNsfdbl M YOeXAeHus, a Takke Croco6HOCTb
NPUHMMAaTb CamMOCTOsITeNbHbIE peweHns. M3ydyeHne Kypca anrebpbl M Hayan MaTemMaTMyecKoro
aHa/im3a CyLLeCTBEHHO pacLUMpPSieT KPYro3op yyalmxcs, 3HaKoOMsi X C MHAYKUMEA U aedyKumen,
00606LEHNEM N KOHKpEeTU3aUMen, aHaIM30M 1 CUHTE30M, KnacCumKaumnen n cucrematmsaumen,
abcTparMpoBaHueM, aHanorvein. AKTMBHOE WCMO/b30BaHWe 3afay Ha BCeX 3JTanax Yy4yebHOoro
npovecca pa3BmMBaeT TBOPUECKME CMOCOBHOCTY LUKO/IbHUKOB.

Mpu 0byyeHUN anrebpe 1 Havyanam MaTeMaTMYeCKOro aHanmsa HOPMUPYHOTCA YMEHUS N HaBbIKM
YMCTBEHHOFO Tpyda — MJ/laHMPOBaHWe CBOE paboTbl MOMCK pauuMOHanbHbIX MNyTel eé
BbIMO/IHEHUS, KPUTUYECKas OLeHKa pe3ynbTaToB. B npouecce 06y4YeHUs LWKOAbHUKN [O/MKHbI
Hay4yMTbCA M3naraTb CBOM MbICAM ACHO W MCYEPMbIBaloLWe, IAKOHWYHO U EMKO, NpuobpecTu
HaBbIKM YETKOr0, aKKypaTHOr0 U rpaMOTHOrO BbINO/THEHUS MaTeMaTUYECKNX 3anmncei.
BaxkHeliWwel 3afaveil LUKONbHOTO Kypca anrebpbl U Hayan maTtemaTMyecKoro aHanmsa sBnseTcs
pasBUTME NOTMYECKOrO MbILNeHNs ydawmxcs. Camy 06beKTbl MaTEMATUYECKMUX YMO3aK/THOUEHWI
M NPUHATbIE B MaTEMAaTWKe MpaBuaa X KOHCTPYMpOBaHMSA CNOCOBCTBYOT (hOPMUPOBAHMIO YMEHNIA
060CHOBbIBaTb W [0Ka3blBaTb CYX[EHWUS, MNPMBOAUTb YETKME OMNpeAeneHns, pasBuBatoT
NOTUYECKYH WHTYWUUMIO, KPaTKO M HarfsgHO BCKPLIBAKOT MEXaHW3M /IOFMYECKUX MOCTPOeHUl ©
yyaT MX NpUMMEHeHNt0. Tem caMbiM KypC anredpbl U Hayan MaTeMaTUYeCKOro aHanmsa 3aHumaeT
Befyllee MeCTo B (hOPMMPOBAHMMN HAYUYHO-TEOPETUYECKOTO MbILLMEHUS LWKObHMKOB. PackpbiBas
BHYTPEHHIOIO FapMOHWIO  MaTeMaTuKK, (OpMMPYs MNOHMMaHMEe KpacoTbl W K3sLLeCTBa
mMaTemMaTMyeCKNX PacCy>XAEHWUI, CnocobCTBYS BOCMPUSATUIO MaTeMaTUyecKux (hopm,maTemaThKa
TEM CaMbIM BHOCWUT 3HaYWUTE/bHbIA BKMaf B 3CTETUYECKOE BOCMUTaHME ydawmxcs. E€ msyyeHue
pasBMBaeT BOOOpPaXKeHME LWKOMbHUKOB, CYLIECTBEHHO o06orawiaeT WX MPOCTPaHCTBEHHbIE
npeAcTaBeHMS.



B cootBeTcTBUM C npuHATOM KoHuenuuern pa3BUTMA MaTeMaTMUYECKOro o06pa3oBaHUs B
Poccuiickoin  defepauun  mateMaTMyeckoe o6pa3oBaHMe [O/HKHO pewatb, B 4aCTHOCTW,
cregyroume Ko4veBble 3afaun:
— NPeLoCTaBNATb KaXKA0MY 00y4aroLemMycs BO3MOXHOCTb JOCTVXKEHUS YPOBHSA
mMaTeMaTnyecKnX 3HaHWin, He06X0AMMOro AN AasibHeNLEeN YCreLwHOW XN3HN B 06LLECTBE;
— obecneynBatb HEOOXOAUMOE CTpPaHe YMCNO BbIMYCKHWKOB, MaTemaTuyeckas MOAroTOBKa
KOTOPbIX [OCTaTO4Ha AN MNPOAO/MKEHUA 006pa3oBaHWA B Pas/IMYHbIX HarpasieHusx W Ans
NPaKTUYeCKOW  [esTeNbHOCTW,  BK/OYas  MNpenofjaBaHWe  maTeMaTuKu,  MaTemaTuyeckue
nccnefosaHus, paboty B cepe
NHHOPMALMOHHBLIX TEXHONOTUIA 1 Ap.;
— npefycMatpmBaeT B OCHOBHOM o06uiem U cpefHeM o6wem o06pa3oBaHUM MOArOTOBKY
06yyaroLMXCA B COOTBETCTBUN C UX 3anpocamm K YPOBHIO MOATOTOBKU B Clhepe MaTemMaTuyeckoro
obpasoBaHus.
COoO0TBETCTBEHHO BbIAENAKOTCA TPY Hanpas/ieHns TpeboBaHWi K pe3ybTaTam
mMaTeMaTnyecKoro o6pasoBaHus:
1. MNpakKTUKO-0pMEHTUPOBAHHOE MaTemMaTUYeCKoe 0bpa3oBaHme (MaTemMaTmka 41 XKNU3HW).
2. Matematumka 4n1s Ucnosib3oBaHus B NPoeccuut, He CBA3aHHON C MaTeMaTUKOM.
3. TBOpYecKoe Hampas/ieHWe, Ha KOTOpPOe HaueneHbl 00y4arowmecs, niaHnpyoLwme 3aHMmaTbCa
TBOPYECKOW W uccnefoBatenbCkod paboTol B 06/1aCTU MaTeMaTuKK, (U3MKKU, 3KOHOMUKK U
Lpyrux obnactsx.
B cootBeTrcTBMM C 3aKOHOM «O6 o06pasoBaHun» B PP (cT. 12 n. 7) opraHusauum,
OCYLLECTBNAIOLLME 0O6pa3oBaTe/IbHYO AeATeNbHOCTb, Pean3yoT 3TK
TpeboBaHMA B 06pa3oBaTe/IbHOM MnpoLecce ¢ Y4ETOM NPUMEPHOI OCHOBHOW
obpa3oBaTeNnbHOM  Mporpammbl  KaKk Ha  OCHOBE  Y4eOHO-METOAUYECKMX  KOMM/EKTOB
COOTBETCTBYIOLLEr0 YPOBHSA, BXOAALWMNX B PefiepasibHbl NepeyeHb
MwuHucTepcTBa 06pa3oBaHUsi M Haykm P®, Tak M C BO3MOXHbIM WCMOMb30BAaHNEM WHbIX
NCTOYHMKOB y4ebHOIN nHpopMaumn (y4ebHO-MeToaMYeckme nocobus, obpasoBarte/ibHble nopTabl
W canTbl U ap.).
B cootBeTcTBMM C TpeboBaHWAMW B MporpaMMax BblAefeHbl [Ba YPOBHA: 6a30Bbli U
YrNYy6NEHHBIA.
Llenn ocBoeHuss nporpammbl 6a30BOro YpoBHS — o0b6ecrneyveHne BO3MOXHOCTM MCMO/b30BaHUSA
MaTeMaTUYeCKMX 3HaHWA W YMEHWA B MOBCEAHEBHOM >XM3HM W BO3MOXHOCTM YCMELHOro
NPOAO/HKEHNA 06pa30BaHNA MO CreunasbHOCTAM, He CBA3aHHbIM C NPUKIagHbIM UCMO/b30BaHEM
MaTeMaTuKN.
Mporpamma yrny6n1&HHOro ypoBHA npeAHasHaveHa A1 npouabHOro n3yyeHns matematuku. MNpu
BbIMO/IHEHUN 3TON MpOrpammbl NPeAbABNAOTCA TpeboBaHMSA, COOTBETCTBYHOLUME HarpaBleHUIO
«MaTeMaTuka Ans npodeccuoHanbHOW [AesTenbHOCTU». BMmecTe C TeM BbIMYCKHUK NOMy4yaeT
BO3MOXXHOCTb M3Y4MTb MaTeMaTUKy Ha ropasfo 60see BbICOKOM YPOBHe, YTO CO34acT (hyHAAMEHT
ANA fanbHelLwero cepbE3HOro N3y4yeHNs maTeMaTukuy B BYy3e.

OO01mas xapakTepucTuKa Kypca
MatemaTnyeckoe o6pa3oBaHuie UTPaeT BaXKHY POJib U B NPaKTUYECKON, B AYXOBHOWN XXMU3HU
obulectBa. MpaKTUyecKas CTOpOHA CBA3aHa C CO3A4aHWEM W NMPUMEHEHNEM WUHCTPYMEHTapus,
Heo6X04MMOro 4YenoBeKy B ero npoAYKTUBHOW [AeATeNbHOCTW, [AYyXOBHas CTOpoHa — C
NHTENNEKTyaNbHbIM Pa3BUTUEM YeN0oBeKa, (HOPMMPOBaAHMEM XapaKTepa 1 06LLel KynbTypbl.
Be3 KOHKpeTHbIX 3HaHWiA No anrebpe M Havanam MaTeMaTUYeCKOro aHanmsa 3aTpygHeHo
NMOHMMaHWe NPUHLMNOB YCTPONCTBA M MCMO/b30BaHNS COBPEMEHHOWN TEXHUKMW, BOCMPUSATUE W
NHTepnpeTauus pasHoo6pasHon coumanbHOM, SKOHOMUYECKON, NOANTUYECKON UHGopMaLun,
Manio3eKTUBHA MOBCEAHEBHAA MpaKTU4YecKas AesTeNbHOCTb. KaXaomy 4YenoBeKy B CBOEM
XW3HU MPUXOANTCA BbINOMHATD PacyéTbl, YnTaTb WHGOPMaLUIO, MPeACTaBNeHHY B BUAe
Tabnuy, guarpamm, rpaMkoB, NMOHMMaTb BEPOSITHOCTHbLIA XapaKTep CAy4aliHblX COObITWIA,
COCTaB/ATb HEC/IOXKHbIE aNrOpUTMbI 1 Ap.
M3yuyeHne gaHHOro Kypca 3aBepluaeT (POpMMpoBaHWE LLEHHOCTHO-CMbIC/IOBbLIX YCTaHOBOK U
OpUeHTaUM yyalmMxcs B OTHOLLUEHMN MaTeMaTMUYeCKMX 3HaHUI 1 Npo6ieM UX MCMOMb30BaHUA



B pamKax cpefHero obuiero obpasoBaHusA. Kypc crnocobCcTByeT (hDOPMUPOBAHUID YMEHUS
BUAETb W TMOHMMATb WX3HAYMMOCTb [N KaXLOro YesioBeKa He3aBUCMMO OT ero
npogeccoHaNbHON [eATENbHOCTU, YMEHUS pas3ivyatb (akTbl W OLEHKW, CpaBHMBATb
OLlEHOYHble BbIBOAbI, BWUAETb WX CBA3b C KPUTEPUAMM OLEHOK U CBA3b KpUTEPWUEB C
onpesAenéHHoN CUCTEMON LLeHHOCTEN.

Be3 6a30BOi MaTemMaTM4eCKO MOArOTOBKM HEBO3MOXHO MpeAcTaBUTb 06pa3oBaHue
COBPEMEHHOI0 YenoBeka. B LLKOMe MaTemaTuKa CNY>XXUT ONOPHLIM NPeaMeTOM NS U3YYeHUs
CMEXHbIX AUCLMNANH. PeasbHOW HEO6XOAMMOCTHLIO B HAlIW [HW CTAHOBUTCA HeNpepbiBHOE
obpa3oBaHue, 4TO TpebyeT NOHOLEHHON 6a30BOI 06LLe00pa3oBaTe/lbHOM NMOArOTOBKM, B TOM
yncne v no anrebpe 1 HayanaM maTemMaTMyecKoro aHanmsa.

[N XXN3HN B COBPEMEHHOM 00LLIeCTBE BaXKHbIM SBNSETCSA (POPMUPOBaHNE

MaTemMaTMyecKoro CTuns mblwneHns. O6beKTbl MaTeMaTUUeCKMX YMO3aKNOYeHWIA 1 NpaBunia
MX KOHCTPYMPOBaHMUSA BCKPbIBAIOT MeXaHW3M /OrMYecKMx MOCTPOEHUI, BblpabaTbiBaloT
YMeHus (opMynmpoBaTtb, 060CHOBbLIBATL M [0Ka3blBaTb CYXAeHWSA, TeEM CaMbiM pPa3BUBAIOT
NOrNYecKoe MbllneHne. Anrebpe M HayanaMm MaTemaTMyecKoro aHanvsa MpUHaaNexuT
Bedywas ponb B (HOPMUPOBAHMM aITOPUTMUYECKOTO MbILWIEHUS, BOCMUTAHUU YMEHWUI
JeiicTBOBaTb MO 3ajaHHOMY anroputMmy. B xofe pelweHus 3afad — OCHOBHOW Yy4ebGHOM
[esATeNbHOCTN Ha YpPOKax MaTeMaTUKW — pa3BMBAKOTCS TBOpYECKas U MpuKnagHas CTOPOHbI
MbILLNEHNSA.

OO6y4yeHne anrebpe M Hayanam mMaTeMaTM4eckoro aHanmsa AaéT BO3MOXHOCTb pa3BMBaTb Yy
yyalmxcs TOYHYH, IaKOHWYHYK W WH(OPMATMBHYIO pedb, yMeHWe oTbupatb Hambonee
nogxogdawme A3blkoBble (B 4YaCTHOCTM, CMMBO/IMYECKME, Tpaduyeckue) cpefcrea, T. e.
CnocobCcTBYeT (hOPMUPOBAHUIO KOMMYHUKATUBHOWN Ky/bTYpbl, B TOM YWUC/IE YMEHUIO SACHO,
NOTMYHO, TOYHO W MocCnefoBaTeNlbHO M3naraTb CBOK  TOYKY 3peHMsA, WCMOMb30BaTb
A3blKOBble CpPefCcTBa, ajekBaTHble 06CyXaaemoin npobneme. [danbHelllee pas3BuTue
npruobpeTyT W MNO3HaBaTeNlbHble [ENCTBUS.  Ydawmecs rny6xe OCO3HAOT OCHOBHble
0COOEHHOCTW MaTeMAaTUKMN KakK (hopMbl YeNOBEYECKOr0 NO3HaHWSA, HAY4YHOro MeToAa No3HaHMA
NPMpPOAbI, a TaKXXe BO3MOXHbIE Cepbl U rpaHULLbl €€ MPUMEHEHNS.

Martematnyeckoe o06pa3oBaHMe BHOCUT CBOM BKMafd B (hopMMpoBaHMe 0O6LLEN KyNbTypbl
yenoBeka. Heob6XOANMMbIMM KOMMOHEHTAMM O6LEN KyNbTYPbISBASKOTCA 3HAKOMCTBO C
MeTOo4amy MO3HaHUS [AeACTBUTENIbHOCTWU, MpeACTaBNeHMe O MeTofdax MaTeMaTuku, ux
OTANYMAX OT METOA0B €CTECTBEHHbIX M FYMaHUTapHbIX HayK, 06 0COGEHHOCTSAX MPUMEHEHNSA
mMaTeMaTuKM [N peweHus MpuKnagHbiX 3agad. KM3ydeHue maTemaTuvkm crnocobcTByeT
3CTETUYECKOMY BOCMMUTAHMIO YeNloBeKa, MOHMMaHNIO KPacoTbl U U3ALLEeCTBa MaTeMaTUYECKUX
pacCy>XXAeHWIA.

B pesynbTate LeneHanpaBfieHHON Y4eOHOW AeATeNbHOCTM, OCYLLECTBASEMON B (opmax
y4ebHOro uccnegoBaHuns, y4ebHOro npoekTa, NoAy4YnT fasibHelllee pa3BUTME CMOCOBHOCTL K
NH(POPMALMOHHO-NONCKOBON  AEATENbHOCTW:  CaMOCTOSITENIbHOMY  OTOOPY  MCTOYHMKOB
NH(OpPMaLMM B COOTBETCTBMM C NMOCTaB/IEHHbIMU LENSMU U 3ajadaMun. Yyalmecs Haydartcs
cucTemMaTmsnpoBaTb MH(MOPMaLMIO NO 3afaHHbIM MNPU3HaKam, KPUTUYECKN OLEeHMBaTb M
NHTEpPNpeTMpoBaThL MHpopmMaumto. V3ydeHune Kypca 6yaet cnocobcTBoBaTh pasButmuio MKT-
KOMMETEHTHOCTU yyalnmxcs.

MonyunTt pfanbHelillee pas3BuUTUE CMNOCOOGHOCTb K CamoopraHusaumv n camoperynauuu.
Yuyawmeca nonyyat OMbIT YCMNELWHOW, LUeneHanpaBneHHON W pe3ynbTaTMBHOW  y4YebHO-
npeanpodeccnoHasbHON  [eATeNIbHOCTW;  OCBOAT  Ha MNPakKTUYEeCKOM YPOBHe YMeHue
NnaHMpoBaTb CBOK AEATENbHOCTb W YNpaBnsTb €0 BO BPEMEHWU; UCMO/b30BaTb PECYPCHbIE
BO3MOXXHOCTMW 415 AOCTVDKEHUS Lieneid; OCYLWeCTBNATh BbIOOP KOHCTPYKTUBHbIX CTpaTervin B
TPYAHbIX CUTYaUMaX; CamMOCTOATENbHO peann30BblBaTb, KOHTPOMMPOBaTb U OCYLLECTBASATH
KOppPeKunto y4yebHOM W MNO3HaBaTe/IbHOW [eATeNbHOCTU Ha OCHOBE MpeaBapuTelbHOro
NnaHMpPOBaHUS U 06paTHON CBA3K, MONYy4YaeMOWi OT Nearoros.

CopepxxateslbHOM OCHOBOW W TNaBHbIM CPeACTBOM (DOPMUPOBAHUS W Pa3BUTMSA BCEX
yKasaHHbIX CMOCOBHOCTEN CNYXXUT LiefleHanpaBieHHbIn 0TO60p y4ebHOro mMateprana, KOTopblIi
BeETCA Ha OCHOBE MPUHLMNOB HAy4YHOCTU U ()yHAAMEHTabHOCTW, UCTOPU3MA, AOCTYMHOCTH



N HeNpPepbIBHOCTU, LLENOCTHOCTU Y CUCTEMHOCTM MaTeMaTMyecKoro o6pasoBaHus, ero CBssm C
TEXHUKOW, TEXHONOTMEN, XU3HBIO.

CofepxaHuve Kypca anrebpbl U Hayas MaTemaTuyecKoro aHanvM3a (POPMUPYeTCcA Ha OCHOBe
PyHIaMEHTA/IBHOTO A4pa LUIKOMIbHOro MaTeMaTuyeckoro obpasosaHus. OHO MpefCcTaBNeHo B
BMae COBOKYMHOCTH coaepxkaTenbHbIX NNHWNA, pacKpbIBaOLLUX HanosIHeHue
PyHOaMEHTa/IbHOTO f4pa LUKONbHOIO0 MaTemMaTuyecKoro 06pa3oBaHUsi MPUMEHUTENbHO K
cTapwwen wkone. lporpamma pernameHTUpyet 06bLEM MaTepuana, 06A3aTeNbHOro A/
N3yyeHns, HO He 3a4a€T pacnpefeneHua ero no knaccam. [103ToMy cofepxXaHue AaHHOro
Kypca BKNIOYaeT cnefytoume pasgensl: «Anrebpa», «MaTemaTU4ecKuini aHam3»,
«BepoaTHOCTbL 1 CTaTUCTUKA».

CopepxaHne pasgena  «Anrebpa»  CrnocoobCcTByeT  (DOPMMPOBAHUIO Yy ydallmxcs
mMaTemaTMyecKoro annapara 41a peLleHns 3aja4y OKpyXXatoLein peasibHOCTW.

MpopomkaeTca M3yyeHre MHOTOY/IEHOB C LeNIbIMU KO3P(MLMEHTAMMK, METOLOBHAXO0XAEHUS
NX paunoHabHbIX KOpHER. MponcxoauT pa3BuTue 1 3aBepLueHme

0a30BbIX 3HaHW 0 uucne. Tema «KOMMAEKCHbIE YMCla» 3HAKOMUT YYaluXcAac MOHATUMEM
KOMM/IEKCHOTO 4ucna, npaBunaMu [LeiCTBMA C HUMW, pas/IMyHbIMU  (hopMaMuK  3anmcu
KOMM/IEKCHbIX YMUCEN, peLleHWeM MPOCTENLNX YpPaBHEHWA B MOJie KOMMAEKCHbIX 4Yucen u
3aBepLlaeT OCHOBHYK COAEpPXKaTe/lbHYl0 fIMHMIO Kypca LUKOMbHOW MaTemaTuknm «Yucna».
OCHOBHOE HasHayeHWe 3TMX BOMPOCOB CBA3aHO C MOBbILWEHVWEM O06Let MaTteMaTU4ecKon
MOArOTOBKM  y4yallMXCsi, OCBOEHMEM MPOCTbIX W 3MPEKTUBHLIX MPUEMOB peLLeHUs
anrebpanyeckmnx 3agau.

Pasgen «MaTtemaTnyeckuii aHanm3» npeacraBieH TPeMs OCHOBHbIMU TeMaMu:
«3neMeHTapHble PyHKLMN», «[1pon3BogHas» N «HTerpan». CogepxxaHune aToro

pasfena HaueneHo Ha MonyyeHWe LWKOMbHUKAMU KOHKPETHbIX 3HAaHUM O (YHKLUUKM Kak
BaXHeWLeA MOLENM OnMucaHus U UCCNefoBaHWA PasHOOOpasHbIX peasbHbIX MPOLECCOoB.
3yyeHne cTeneHHbIX, NOKasaTe/lbHbIX, NOrapuPMUYECKUX U TPUTOHOMETPUYECKNX PYHKLMINA
NPOAO/HKAET 3HAKOMCTBO Y4alUMXCH C OCHOBHbIMW 3/IEMEHTAPHbIMU (PYHKUMAMU, HayaToe B
OCHOBHOW  wWKone. T[loMumMo  OBfageHWs  HEenocpeACTBEHHbIMM  YMEHMAMM  peluaTb
COOTBETCTBYIOLUME YpPaBHEHUS W HepaBeHCTBa, Y Yy4almxca (opmMmupyeTca 3anac
reoOMeTPUYECKUX NPeACTaBNeHWA, feXawmux B OCHOBE O0O0bACHEHWA MNpPaBOMEPHOCTU
CTaHAAPTHbLIX M 3BPUCTUMYECKUX TMPUEMOB pelleHUsa 3afad. Tembl «[1pon3BofHas» U
«HTerpan» cogepxxat TpafuLNOHHO TPYLAHbIE BOMPOCKI 414 LWKOMIbHUKOB, faXke ANg

TeX, KTO BblOpan M3yyeHne maTemMaTuKyU Ha Yrny6/sEHHOM YpPOBHE, MO3TOMY WX U3/I0XKEHWe
npeanonaraeT ornopy Ha reoMeTpuUyecKkyr HarnafHocTb M Ha €eCTECTBEHHYH WHTYMLNIO
yyawmxca 6onee, Y4eM Ha CTporve onpegeneHns. TeM He MeHee 3HaKOMCTBO C 3TUM
maTepuanom AaéT npeacTaBneHMe ydawmmes 06 06LWmMX naesx n Metogax MaTemaTuyeckow
Hayku. Npu n3yvyeHnmn pasgena «BepoaTHOCTb N CTAaTUCTUKa» paccmMaTpuBaroTCA

pasninyHble MaTtemMaTu4yeckme MOZENu, MOo3BONAIOLME U3MEPATL U CPaBHUBaTLBEPOATHOCTU
pas/IMYHbIX COObITUIA, filenaTb BbIBOAbI M NPOrHO3bl. ATOT MaTepuas Heobxoaum npexzie Bcero
ANs (OpMUPOBAHUS Y yHalMXCa (YHKLUNOHANbHON rpaMOTHOCTU — YMEHMS BOCNPUHMMATL U
KPUTMYECKN aHanu3npoBaTb WHMOPMaLMIo, MPeACTaBNeHHYD B pas3/iMyHbIX  (opmax,
NMOHMMaTb BEPOSITHOCTHbIVA XapaKTep MHOIMX peanbHbIX 3aBucumocTeir. K atomy pasgeny
OTHOCATCA TakXe CBeAeHWUs W3 JIOTMKW, KOMOMHATOPUKM U Teopuu rpados, 3HAYMTESIbHO
BapbMpyOLLMECH B 3aBMCMMOCTHY OT TuMa Nporpammbl.

®opMbI IPOBeIeHNs] Y4eOHbIX 3aHATHI
Tunbl y4eOHBIX 3aHATHI: YPOK W3YYeHUS HOBOrO MaTepuasa, YPOK KOMMJIEKCHOro MpUMeHeHus
3HaHWIA, KOMOUHMPOBAHHbLIN  YPOK, YPOK 0606LatoWero NOBTOPEHNS M CUCTEMATU3aLUUN 3HAHWUA,
YPOK aKTyanm3auum 3HaHUin 1 YMeHUI, YPOK KOHTPOIA U KOPPEKLMMN 3HAHWIA.
MpefycMOTpeHO yyebHOe Bpems 414 NPOBEAEHUS KOHTPO/bHBIX paboT no anrebpe(64). TekcTbl
paboT B3ATbl M3 Y4yebHOro nocobus Ana yuuteneld 06Leo6pa3oBaTe/lbHbIX OpraHu3aLuii
«Anrebpa ¥ Havana MaTemMaTM4yecKoro aHanmsa. [uaaktudeckme Matepuanbl 10 knacc/
M.N.LLWabyHuH, M.B. TkaueBa, H.E. ®enoposa-M.: MpoceeLueHme 2019r/



MpeaycMoTpeHo yuebHoe BpeMs A4/1s NPOBEAEHNS KOHTPO/bHbIX paboT no reoMeTpum (4 paboTbl NO
reometpuu). KOHTpO/ibHble paboThbl B3ATbI U3«ANTrebpa 1 Hayana MaTeMaTnyeckoro aHanmsa. Quaax-
TUYecKue matepuasbl K y4ebHuky LU . A. Anvmosa 1 gpyrux. 10 knace» : y4e6, nocobue gis
06Le06pa3oBaT. opraHun3aLmii : 6a3oBblil 1 yrnyon. yposuu / M. W. LLlabyHuH, M. B. Tkauésa, H. E.
®épnoposa. — 8-e n3g. — M. : TpocselleHne, 2017. KOHTPObHbIE paboTbl B3ATbI U3 YYeOHOI0
nocobus ana yuntenein obuieobpasoBatesibHbIX / Caaksn C. M.
"eomeTpms. MoypoyHble pa3paboTku. 10—11 Knaccobl : yyeb.nocobue ans 061,e06pas3oBar.
opraHusauuin / C. M. CaaksiH, B. ®. byTy3os. — M. : [pocseleHne, 2017t
Mertoabl, npuMeHsieMble Ha ypokax (nmo babanckomy)
1 rpynna. OpraHu3aummn y4e6Ho-no3HaBaTe/lbHOW AeATeIbHOCTH.
2 rpynna. MeTtogbl CTUMYNMPOBaHUA Y4ebHO-NO3HaBaTe/IbHOM AeATeNIbHOCTU: y4ebHble AUCKYCCUM,
MOOLLPEHNs,  CO3d4aHMe CcuTyaumMu Yycrnexa B Yy4yébe, npeabssfieHVe Y4yebHbIX TpeboBaHW,
CTUMY/IMPOBaHWE JONra U OTBETCTBEHHOCTW, CO3[aHue CUTYauuy HOBU3HbI, CO3f4aHue YCnoBuid ans
3MOLMOHaNbHbIX NEpPeXnBaHWin B NpoLecce 00yYeHNs.
3 rpynna. MeTogbl KOHTPONS:  YCTHbIA, MUCbMEHHBIN, NHAVBUAYaNbHO-(DPOHTASbHBIN,
CaMOKOHTPO/b, B3aMMOKOHTPO/b.
Buabl padoTsl ¢ 1€ThbMH, HCHBITHIBAIOIIMMH TPYAHOCTH B 00ydeHHHu: AU((epeHUMpoBaHHbIe
3afjaHuns, MHAMBMAYabHbIE 3afaHns, paboTa B napax, rpynnax
Meparornyeckme TEXHONOMMU: pa3BmBatoLLero ooy4veHus, NKT.
MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe

BasnCcHbIN y4ebHbIn (06pa3oBaTesibHbIA) NAaH ANa n3yvyeHns npegmeta «MartemaTuka» 0TBOAUT Ha
6a30BOM YpPOBHe OT 4 y4ebHbIX YacoB B HEAENHO W Ha Yrny6n1EHHOM YPOBHE OT 6 yuebHbIX YacoB (1-1
BapMaHT) 1M oT 8 yyebHbIX YacoB (2-i BapmaHT) B Hegento B 10—11 knaccax. Mo3Tomy Ha n3ydeHue
anrebpbl M Hayan MaTeMaTM4eCcKoOro aHaiM3a OTBOAUTCA He MeHee 2,5 yyebHbIX Yaca B Hefento B
TeueHVe Kaxgoro roga obyyeHus A/ 6a30BOro YpPOBHS, BCEro He meHee 85 ypokoB UM 4 wnn 6
y4yebHbIX 4YacoB [ANna Yrny6/néHHOro yposHs, Bcero 136 wam 180 ypOKOB COOTBETCTBEHHO.
PacnpegeneHune y4ebHOro BpeMeHU NpeacTas/ieHo B TabnuLe.

IMpeamer KoanuyecTBO 4acoB

ba30BbIN YPOBEHb YTNyoneHHbI YPOBEHb

1-v BapuaHT Z- BapyiaHT

10 11 10 11 10 11
Knacc Knacc | Kmacc | Knacc | Kiacc | Knacc
MaTtemaTuka
(MHTErpupoBaHHbIi| 136 136
Kypc)
["'eomeTpua
51 51 68 68 102 102
Anrefna n Hauana
MATAMATNYECKOIrO 85 85 136 136 180 180

aHan3sa

MnaHnpoBaHKWe Nno anrebpe 1 Havanam MaTeMaTMYecKoro aHasm3a MOXET ObITb NPeLCTaBNeHO B

[IBYX BapnaHTtax.

Ba30BbIil ypoBeHb: 2,5 Y B Heaento, Bcero 85 4 B rog.

Mpy 3TOM MpeanonaraeTca NOCTPOEHNE Kypca B (hOpMe NOoC/1ef0BaTe/IbHOCTU TEMATUYECKUX G/TOKOB C
yepeioBaHVEM MaTepuana no anredpe, aHann3y, AUCKPETHON MaTeMaTnKe, reoOMeTpum

YunTbiBas rofoBoi KaneHAapHbIA rpauk padboTsl WKoNbI Ha 2023-2024y4. roj, AaHHas nporpamma
coaepxuT 134vaca ( 854acoB no anrebpe 1 Havanam aHanmsa v 50 4acoB N0 reoMeTpun)



CornacHo KonmyecTBy 4acoB aBTOPCKOM NMporpamMmbl, y4ebHOMY niaHy paboyas nporpamMmMa no
airebpe 1 Hayasnam aHanM3a peannsyeTcs B 00bEMe 2,5 yaca B Hefent0,854acoB B rof, CornacHo
rof0BOMY KasieHZapHOMY y4ebHOMY rpadmKy paboyas nporpaMma cocTas/ieHa Ha85 Yacos.

Pabouas Mporpamma no reometpum pAns 11 knacca paccumTaHa Ha 1.5 vaca B Hegento B I-1V
yeTBepTAX, MTOro 51 u4ac; cornacHoO roAoBOMY KaseHZapHOMY YydebHOMY rpaguky paboyas
nporpamma coctasfieHa Ha 50 yacoB. Ypok Ne50 no teme «BeKTopbl B NPOCTPAHCTBE.» COBMELLEH C
ypokom Ne51 no Teme « MeTof KoopAanHaT B MpocTpaHcTBe. [ABMKeHNA»

3MeHeHWI B aBTOPCKYHO MporpaMMy BHeCeHO He 6bl1o, TaK Kak OHa COOTBETCTBYeT 6a3vCHOMY
MNaHy LWKOJbI U YPOBHIO MOArOTOBKM yyalmxca 11knacca.

Ili1anupyeMblepe3ybTaThl OCBOEHHS Kypca ajiredpbl H HA4YAJI MATEeMAaTH4Y€eCKOT0 aHAJIN3a
Ba30BbIii ypOBEHb

[ns ncnonb3oBaHWs B MOBCEAHEBHOM XXN3HM U 06ecneyveHns BO3SMOXHOCTMW YCMELLIHOr0 NPOLO/MKEHUA
06pa3oBaHunA No CreunasibHOCTAM, He CBA3aHHbLIM C NPUKNaAHbIM UCMOb30BaHNEM MaTeMaTUKK (1-1
YPOBEHb MIaHUPYEMbIX Pe3yNbTaToB), BbIMYCKHWK HAy4YMTCH, a TAKXKE MOJYYHT BO3MOKHOCTH
HAYYHTBLCA )19 Pa3BUTUSA MbILLNIEHNA (2-11 YPOBEHb MIaHUPYEMbIX Pe3y/bTaToB,

BblAENEHO Kypcusom):

DJieMeHTbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKH

— OnepvpoBaTb 1 MOHATUAMU: KOHEUHOE MHOMECTBO, 6ECKOHEUHOE MHOXECTBO, YWC/IOBbIE
MHOXECTBA Ha KOOPAWHATHOW MpPAMOW, 3/1eMEHT MHOXEeCTBa, MNOAMHOXECTBO, MepeceveHne u
00beHEHE MHOXECTB, OTPE30K, WHTEPBA/, npoMedxicymoK ¢ 68bIKOJOMOU MOYKOU, 2paguyeckoe
npedcmaeﬂeﬁue MHOIHCECMEB HA KoopduHamHOﬁ njiockocmu,

— npoeepniob npunaaﬂeofcnocmb dJIEMEHMA MHOHCECMBY), 3a0aHHomy onucarnuem,

— HaxoguTb nepecevyeHWe W O6bEAWHEHME [BYX, HECKO/IbKMX MHOXECTB, MpeLCcTaBleHHbIX
rpagmyeckn Ha YNCNOBON NPSIMON, Ha KOOPOUHAMHOU NIOCKOCTU,;

— CTPOUTb Ha YMCNOBOW MPSAMOI MOAMHOXECTBO YMC/IOBOrO MHOXECTBA, 33fjaHHOe MPOCTeMLLMMU
YC/IOBUAMMU;

— OMepupoBaTb MOHATUAMU: YTBEPXXAeHWE (BbICKa3blBaHWE), OTpULAHWE YTBEPXAEHUS, UCTUHHbIE
N NOXHbIE YTBEPXKAEHUS, CNEACTBUE, YAaCTHbIV Cydall 06Lero yTBepXaeHns, KOHTpNpumep;

— pacro3HaBaTh JIOXHbIE YTBEPXAEHWS, OLLUNMOKM B pacCyXAeHWsX, B TOM YKC/E C UCMO/b30BaHNEM
KOHTPMPUMEPOB;

— npo8oouUmb doKazamenbHvle paccyHcoenuss 0 000CHOBAHUS UCTIUHHOCIU YMBEPHCOEHULL.

B HOBce)IHeBHOﬁ JKU3HU U TIPA U3YYCHUH JIPYTIUX y‘leﬁHbIX NnpeamMeToB:

— WCMo/b30BaTb YMC/OBblE MHOXECTBA Ha KOOPOUHAMHOU NPAMOL U HA KOOPOUHAMHOU NIOCKOCMU
O0J151 ONUCAHUA PEANbHbBIX npoyeccos u }ZGJleHuIZ;

— MPOBOANTL NIOTUYECKUNe, dokazamenvhble PACCY)KAEHUS B CUTyaUMsAX MOBCEAHEBHOW XXU3HW, npu
peuteHuu 3a0a4 U3z Opyaux npeomemos.

1 3necb 1 panee:

Ha 1-M ypOBHE — 3HaTb OMpefesieHne NOHATUS, YMETb MOACHATb €ro CMbIC/1, UCMO/b30BaTb NOHATHE U
ero CBOMCTBa NPW NPOBEAEHNN PacCy>KAEHWNIA, PeLLIeHN 3aav;

Ha 2-M YpOBHe — pacno3HaBaTb KOHKPETHble MpUMEPbl OOLIMX MOHATMI MO XapakTepHbIM
npu3Hakam, BbIMOMHATL AENCTBUA B COOTBETCTBUM C OMpPeAeneHneM WM MPOCTeALIMMK CBOMCTBaMM
MOHATWI, KOHKPETMU3MPOBATbL NPUMepamMmn 06LLME MOHATUSA.

DOYyHKIUHT

— OnepunpoBaTtb MOHATUAMMW: 3aBUCUMOCTb BENNYUH, (PYHKUMSA, aprymMeHT M 3HaudeHue (yHKLMW,
06nacTb OnpeseNieHnss U MHOXECTBO 3HaYeHWU PYHKLMK, rpauKk 3aBUCUMOCTU, TpauK QyHKLMN,
HY/IN (PYHKLMKW, NMPOMEXYTKIN 3HAKOMOCTOAHCTBA, BO3pacTaHve 1 yobiBaH/e PYHKLMM Ha YAC/TIOBOM
MPOMEXYTKe, Haubo/ibllee W  HavMeHbllee 3HayeHuss (YHKLMW Ha YMCNOBOM MPOMEXYTKE,
nepuoanyeckas PyHKUUA, NePUOS, uémuas u Heuémuas yHKyuu,

— ornepupoBaTb MOHATUAMU: MpsMas ¥ obpaTHas NPOMOPLMOHaNLHOCTL, NMHENHAA, KBajpaTuyHas,
norapumMmuyeckas 1 nokasatesibHas PYHKLUMKW, TPUTOHOMETPUYECKME PYHKLNK,



— pacnosHaBaTb rpamMkn QYyHKUMA NpaMOA M 00paTHOM NPOMOPLUMOHATILHOCTW, JIMHENHOWA,
KBalpaTUYHOM, NOrapuM1MUYecKoi, NoKasaTelbHON N TPUrOHOMETPUYECKUX (PYHKLIMIA N COOTHOCUTb
NX C popMynamm, KOTOPbIMU OHW 3aJaHbl;

— HaxofUTb MO rpadurKy NPUBIMKEHHO 3HAYEHUS PYHKLMW B 3a[JaHHbIX TOYKaX;

— onpegensTb No rpagmky CBOMCTBa PYHKUMM (HYNIU, NPOMEXYTKN3HAKONOCTOSHCTBA, NPOMEXYTKM
MOHOTOHHOCTW, HanbobLLME N HAUMEHbLLME 3HAYEHUSI U T. I'I.);

— CTpPOWUTb 3CKM3 rpamka (QYHKUMW, YOOBNETBOPAKOLLEN NpuBeAEHHOMY Habopy YCnoBUI
(NPOMEXYTKW BO3pacTaHust U ybbiBaHUS, 3HaUeHMe OYHKLIMKU B 33flaHHOI TOUKE, TOUKW 3KCTPEMYMOB,
acumnmomul, Hyau Gyukyuu N T. [.);

— onpedenamob 3HaueHUe QYHKYUU NO 3HAYEHUIO apPSYMEHMA NpuU PA3IUYHbIX CHOCOOAx 3a0anus
dyHryuu;

— cmpoums 2papuKu u3y4eHHvIX QYHKYUIL,

— pewams YpasHeHus, Npocmeuuiue CUucmembvl YPAGHeHUll, UCNOAb3Ys CE0UCMEd (QYVHKYUU U Ux
epaghuxu.

B noBceiHeBHOI KU3HM U IPH U3YYEHUH APYTUX YUeOHBIX MPEIMETOB:

— onpeaensTb Mo rpaiMkam W ucnonb3oéame O/ peuleHUANPUKIaonblx 3aday CBONCTBA PeasibHbIX
npoueccos n 3aBUCMOCTEN (H&l/lﬁOﬂbLUVle N HaMMEHbLUME 3Ha4Y€HWNA, NPOMEXYTKWN BO3pPaCTaHUA U
ybbIBaHUA, MPOMEXYTKWU 3HAKOMOCTOAHCTBA, acumnmomul, NEPUOS W T. M.), UHTEPNpPeTUpOBaTb
CBOWCTBA B KOHTEKCTE KOHerTHOVI I'IpaKTVI‘—IGCKOIZ CUTyauunum,

— onpedensimv no epaguxkam npocmelnue XapaKkmepucmuky nepuoouyecKux npoyeccos 8 Ouosocul,
9KOHOMUKE, MY3bIKe, PAOUOCEA3U U M. N.(AMAIUMYOd, Nepuoo u m. n.).

JJIeMEeHTbl MATEeMAaTHYeCKOI0 aHAIU3a

— OnepupoBaTh MOHATUSMU: MPOMU3BOAHASA (YHKLIMU B TOUKe, KacaTesbHas K rpadmky yHKLMu,
Mpon3BOAHaA (PYHKLMUNK;

— OMpPeAensiTb 3HaYeHNe NPOU3BOAHON (hYHKLMM B TOUKE MO M300PAKEHNIO KacaTeNbHOM K rpaduky,
NPOBeAEHHON B 3TON TOUKE;

— BLIYUCTAMb NPOU3BOOHYIO OOHOUNIEHA, MHO2OUIEHA, KBAOPAMHO2O KOPHS, NPOU3BOOHVIO CYMMbl
Gdynxyui;

— BLIYUCTAMb NPOU3BOOHBIE INEMEHMAPHBIX (DYHKYUL U UX KOMOUHAYU, UCNONb3YS CHNPABOYHDBLE
Mamepuanvl,

— pPewaTtb HECNOXHble 3afavyn Ha MNPUMEHEHWE CBA3N MeXAY MNPOMEXYTKaMA MOHOTOHHOCTU WU
TOYKaMK 3KCTpeMyMa (OYHKLMKU, C OLHON CTOPOHbI, U MPOMEXYTKamM/ 3HaKOMOCTOSHCTBaW HYNSAMU
NPOV3BOAHON 3TOW DYHKLNN — C APYrOWA;

— uccredosamsv QYHKYUU HA MOHOMOHHOCMb, HAXOOUMb HAUOOIbUIUE U HAUMEHbUIUEe 3HAYEeHUs
@yHKyutl, cmpoums 2pagpuKu MHO2OUAEHO8 U NPOCMbBIX PAYUOHATbHBIX (DYHKYULL ¢ UCNOTIb30BAHUEM
annapama mMamemamuyecko2o aHauusd.

B noBceHeBHO KU3HM U NIPH U3YYEHUH APYTUX YUeOHBIX NPeIMETOB:

— NONb3yACb rpaukamu, CpaBHMBaTbL CKOPOCTU BO3pacTaHsa (pocCTa, MOBbIWEHWS, YBEIMYEHUSA U T.
M.) WAK CKOPOCTU YObIBaHWS (NAfEHNS, CHUXKEHUS, YMEHbLLEHUS U T. M.) BEMYMH B peasnbHbIX
npoLieccax;

— COOTHOCUTb rpa(bleM pea/ibHbIX MPOLECCOB U 3aBMCUMMOCTEN C MUX OMUCAHUSIMW, BKMHO4YakoLWMMK
XapaKTepuCTUKM CKOPOCTU N3MeHeHNA (BbICTPbIV POCT, N1aBHOE MOHMKEHME U T. 1.);

— WNCMNOJIb30BaTb FpaCII)VIKVI pea/ibHbIX MpPOoUECCoB A/14 PeLlEeHNA HECNOXXHbIX NPUKNagHbIX 3ada4, B TOM
yKcne onpeaenss no rpaguky CKOpocTb X0Aa NPOLEcCa;

— pewiamsv NPUKIAOHblE 3A0a4U U3 OUONOUU, DUUKU, XUMUU, IKOHOMUKU U OpYyeUX NpeoMemos,
CBA3AHHBIE C UCCIeO08AHUEM XAPAKMEPUCTIUK DEATbHbIX NPOYECCO8, HAXONCOEHUEeM HAUOOIbUIUX U
HAUMEHbUUX 3HAYEeHUL, CKOPOCMU U YCKOPEHUs U M. ., UHIMEPNPemupo8ams noiyieHHbie
pesyivmamal.

CTaTHCTHKA U TeOpHs BEPOSITHOCTEIH, JIOTHKA H KOMOMHATOPUKA

— OnepupoBaTb OCHOBHbIMW OMKWCATE/IbHbIMU XapaKTePUCTUKaMW YMCNOBOr0 Habopa: cpefHee
apl/l(bMeTI/I‘-IeCKOG, MeanaHa, Hanb0o/bLUEE N HAUMEHbLLEE 3HAYEHWS;

— OrnepupoBaTb MOHATUAMMU: 4YacToTa U BEPOATHOCTb COOLITUSA, CAy4aiHbIA BblIGOP, OMbITbI C
[paBHOBO3MOX>XHbIMW 31EMEHTAPHLIMU COObITUSAMU;



— BbIYUC/IATb BEPOATHOCTM COOLITUIA HA OCHOBE MOACYETA YMCNa UCXOM0B,;

— WMETb npeacrtaBieHne: 0 AUCKPETHbLIX N HEMPEPbLIBHbLIX CﬂyqaﬁHbIX BENNYNHAX N pacrnpeneneHnax,
0 HEe3aBMCUMOCTU C/lyYalHbIX BENMYMH; O MaTeMaTUYeCKOM OXWAaHWW U AMCMIEPCUM ClyYalHbIX
BE/IMYMH; O HOPMa/bHOM pacnpefeneHn 1 npumMepax HOPManbHO pacnpefenéHHbIX CRyYaitHbIX
BE/INYUH;

— MOHUMaTb CYTb 3aKOHa 60NbLUNX YMCEN K Bbl60p0‘-IHOI'O METOoAa N3MEPEHNA BEpOFITHOCTeVI;

— umemsv npeocmasienue 00 YCI08HOU 8EPOAMHOCIU U O NOTHOU 8EPOAMHOCIU, NPUMEHAMb UX 8
peuenuu 3a0ay;

— umems NpeoCmasieHue 0 8ANCHLIX YACHBIX 8UOAX PAChpedeNeHUll U NPUMEHAMb UX 8 peuleHUuU
3a0ay;

— umems npedcmasienue 0 KOpperayuu CIy4auHblX 8e1UdUH, 0 JUHEUHOU pecpeccul.

B noBceaHeBHOI1 )KM3HU M NIPU U3YYE€HHH IPYTHX MPEAMETOB:

— OUeHMBaTb, CPaBHMBATb U gviuucasims B NPOCTbIX CNy4asX BEPOSTHOCTU COOLITUIA B peasibHOM
XNU3HW;

— 4yuTatb, COMOCTaBNATb, CPaBHUBATbL, UHTEPMNPETMPOBATL B MPOCTLIX Cly4vadax peasibHble AaHHbIE,
npeAcTaB/ieHHbIe B BUAe TabnuL, Anarpamm, rpadimkos;

— BbIOUPAMb NOOX00sAWUE MEMOJbL NPeOCMAsIeHUsL U 0OPAdOMKU OAHHBIX,

— yMemb pewiamsv Hecl0dNCHble 3a0a4l HA NpUMEHeHUe 3aKOHA OO0NbUUX Yucel 6 COYUONO2Ul,
Ccmpaxoeanuu, 30pasoOXpaneHuu, obecnevyeHuu 0OE30NACHOCMU HACENeHUsl 6 UPe3BblUaAUHbIX
CUMYayusix.

TexcToBBIE 3a729H

— PeluaTb HeCNoXHble TEKCTOBbIE 3afaun PasdHbIX TUMOB, PEWIaTb 3a0auu pasHblX Munos, 6 mom
yucie 3a0auu NOGbLIUEHHOU MPYOHOCIU,

— 8bIOUPAMb ONMUMATLHBLIL MEMOO peuenUs 3a0ayll, paccMampueds pasiuitslie Memoovl,

— aHaM3MpPOBaThb YCMOBME 3aa4n, CTPOUTL ANS e PeLleHns MaTeMaTUUECKY0 MOJENb, nposodums
doxazamenbHvle PaAcCyHCOeHUs,

— MOHUMATb W WCMOMb30BaTh [ PELUeHUs 3adaun MHAGOpPMaLMio, MPeACTaBleHHYIO B BUAe
TEKCTOBOM 1 CMMBO/ILHO 3anuncu, cxem, Tabnuu, guarpamm, rparKoB, PUCYHKOB;

— [IeACTBOBATbL N0 aNrOPUTMY, COAEPXKALLEMYCS B YC/OBUMN 3aauln;

— MNCNONb30BaTb IOrMYECKNE PacCyXAeHNA NPU PELLIEHNIN 3aa4l;

— paboTaTh C M30bITOUHLIMK YCNOBUAMU, BbIGUPas U3 BCEN MH(OPMaLUKN AaHHbIE, HEOOXoANMbIe ANs
peLleHns 3ataun;

— OCYLLECTB/IATb HECNOXHbIN rlepe60p BO3MO>XHbIX peLueHl/u7|, BbI6VIpaFI M3 HUX ONTUMas/ibHOE MO
KpUTEpuAM, CHOPMYNNMPOBAHHBIM B YC/TOBUW;

— aHa/In3npoBaTtb N WHTEPMNPETUPOBATL [MOMYYEHHbIE PELUEHNA B KOHTEKCTE YC/10BUA 3aayi,
BbIGMPaTb PeLLeHns, He MPOTUBOPEYALLIE KOHTEKCTY;

— peLLaTh 3a7a4m Ha Pacy&T CTOMMOCTY MOKYMOK, YCNYT, NOe30K U T. M.;

— peLuatb HeCoXHbIe 334a4K, CBsA3aHHbIe C A0/eBbIM Y4acTMEM BO BflageHnN

(hpPMOiA, NpeanpUATUEM, HEABUXMMOCTbIO;

— peLuatb 3afa4v Ha NpocTble NPOLEHTbI (CUCTEMbI CKUAOK, KOMUCCUW) U Ha BbIYUC/IEHNE COXHbIX
MNPOLEHTOB B Pa3/INYHLIX CXEMaX BKNa0B, KPEAUTOB U UMNOTEK;

— pewartb npakTU4yeckue 3afayn, TpebylolMe WCMOoMb30BaHNA OTPULATE/IbBHBIX YWCeN: Ha
onpeaeneHve TeMmnepaTypbl, MOMOXEHUS Ha BPEMEHHOW ocu ([0 Haweldi 3pbl W nocne),
rNyOVHbI/BLICOTbI, Ha ABUXKEHME [leHeXHbIX cpefcTB(npuxoa/pacxon) U T. n.;

— MCMOMb30BaTb MOHATME MacluTaba ONna HaxXoXXaeHuna paCCTOﬂHMIZ n AINH Ha KapTaX, njaaHax
MECTHOCTM, MiaHaxX NMOMELLEHWNI, BbIKPOKax, Mpy paboTe Ha KOMMbIOTEPE U T. ;

— pewiams 3adauu, mpebyowue nepedoopa apuanmos, npoeepKu YCiosul, 6bl00pa ONMUMALLHOZO
pesyibmama;

— AHAIU3UPOBAMsb U UHMEPHPEMUPO8ams pe3yibmamsl 6 KOHMeKCme yCio6us 3a0adu, bloupams
pewienus, He npomugopedaujie KOHMeKcmy;,

— nepesooums npu pewleHuu 3a0a4u UHGopmayuio u3 00HOU Popmbl 6 Opyeylo, UCHOIb3YS HpU
HeobX00uMocmu cxembvl, mabauysl, epaghuxu, OUAZPaAmMMbl.

HcTopusi 1 MeTOIBI MATEMATHKHU



— OnucblBaTb OTAeNbHbIE BblAAOLWLMECA PE3YNbTATbI, MONYYEHHbIE B X04€ PasBUTUA MaTEMATUKN KaK
HayKu;

— 3HaTb NPUMeEPbl MaTeéMaTUYECKNX OTKprTI/II7I N NX aBTOPOB B CBA3N C OTEYECTBEHHOW U BCeMMpHOVI
UCTOPUEN; npedcmasnsimeb 6KIA0 BbLOGIOWUXCA MAMEMAMUKOS 6 DA3GUMUe MAMEMAMUKU U UHbLX
HayyHuIX obacmet,

— MOHUMaTb PO/Ib MaTEMaTUKK B PasBUTUN Poccuu;

— NPUMEHATb U3BECTHbIE METOAbLI NPU PEeLlEHNN CTaHAAPTHbIX U Hecmch)apmezx MaTeMaTN4yeCKnXx
380a4; UCNONBL306AMb OCHOBHblE MemoOobl OOKA3AMENbCMEd, NPOBOOUMb OO0KA3AMENbCMBO U
BbINONIHAMb ONPOBEPIHCEHUE,

— 3aMe4yaTb "n XapaKTepn3oBaTb MaTeMaTU4eCKNe  3aKOHOMEPHOCTU B 0pr>Kar0u.|,e|7|
[ENCTBUTENIbHOCTU © Ha UX OCHO8e XAPAKMePUu308amv KpACOmy U COBEPULCHCEO OKPYICAIOULe20
MUpa, a makdice npoussedeHull UCKyCCcmed,

— npumeHaAms npocmeluiue nPoPamMmHsle CpeoCmaa U 2NeKmMpOHHO-KOMMYHUKAYUOHHbIE CUCTNEMbl
npu peuenuy Mamemamuieckux 3a0au.

,ﬂ,ﬂﬂ NCMNonb30BaHNA B ﬂOBCGAHEBHOVI XXU3HNU K 0b6ecnevyeHnss BO3MOXKHOCTU YCneLwHoro
NpPoAo/mHKEHNA 06pa3OBaHVIFI no cneynasibHOCTAM, HE CBA3aHHbIM C NpuUKnagHbIM WUCMOJ/Ib30OBaHUEM
mMaTeMaTUKN(1-ii ypoBeHb MNaHUPYEMbIX Pe3y/bTaToB), BbIMYCKHUK HAy4HTCesi, 4 TAKXKE MOJIYy4HT
BO3MOKHOCTh HAYYHMTbCS [/11 Pa3BUTUA MbIlNeHUs (2-i1 ypoBeHb NNaHMpPyeMbIX Pe3ynbTaTos,
BbIJENIEHO KYPCUBOM):

FTEOMETPUA

Conep:xanue TeM y4eOHOIro Kypca
ba3oBblii ypoBeHb
DOyHKIUH
MoHATUE PYHKUMKU. Hynn PYHKUMKW, MPOMEXYTKM 3HAKOMOCTOAHCTBA, MOHOTOHHOCTbL. Hanbosbluee v
HavMeHblUee 3HayeHus  (PYHKUMW. T1epuofuMyHOCTb  (PYHKUMKW. YETHOCTL M HEYETHOCTb
(hyHKUMIA.CTeneHHas,, MnokasaTte/ibHas W norapumuyeckme ¢yHKUMK; WX CBOMCTBA U TrpaduKu.
CnoxXHble (hyHKUMMN. TPUroHOMETPUYECKME (PYHKLMWN Y = COSX, Y = SiN X, Y = tg X. @yuxyus y = ctg x.
Cesoticmea u epaguku mpuzorHomempudeckux Gyukyuu. ApKKocunyc, apKcunyc, apKmaHeeHc 4ucid,
apkkomaneenc  uucia.  Obpamuvle  mpucoHoMempuueckue — QYHKYuu, Ux — C8oUCMBA U
epaguxu.llpeobpazosanusn epaguxos ynkyuil: cosueu 8001b KOOPOUHAMHBIX OCel, PACMANCEeHUe U
corcamue, cummempust OnNHOCUMeENIbHO Koopduﬁamnbzx ocell U Ha4ala Koopduﬂam. Fpaqbuku 63AUMHO
00pammuwIxX hyHKYuU.
DJIeMEeHTBbI MATEMATHYECKOT'0 AHAJIHN3Aa
Mpowu3BofHas (hyHKUMM B TOUKe. KacaTe/lbHas K rpamky yHKUMKW. TeOMeTPUYECKNIA 1 (PU3NYECKIiA
CMbICN NPOW3BOAHON. MPON3BOAHBIE 3N1eMEHTAPHbIX (DYHKLMIA. MPOn3BOAHaA CYMMbIl, NPOU3BELEHNS,
4aCTHOr O, ABYX (DYHKUMWIA.Bmopas npouzeoonas, eé ceomempudeckutl u ¢uzuyeckuti cmoica.lNOHATHE
O HenpepbIBHbIX (PYHKUMAX. TO4YkM 3IKCTpemyma (Makcumyma W MUHUMYMA). VccneposaHue
3NIleMEHTAPHbIX (PYHKUMIA Ha TOYKU 3KCTPEMyMa,HaxOoXJeHne HambOosbllero 1 HavMEHbLUEro
3HAYEHUA (DYHKLUMW C MOMOLLBIONPOU3BOAHON. [locmpoenue epaghuxos yukyuii ¢ nomoupio
npouseoonvlx.llpumenenue npouzeoonou npu peuwieHuu 3aoad. Illepsoobpasnas. Ilepsoobpasmnvie
anemeHmapuelx @yukyuil. Ilowaos kpusonuwetinot mpaneyuu. DPopmyna Hvromona—/leiibnuya.
Onpedenénuvii unmeepan. Buiuucnenue ninowaodeti naockux ¢hueyp u o6vémMoe men 8paujeHus: ¢
NnomMowbro Unmezpaia.
CTaTHCTHKA M TeOpHs BEPOSATHOCTEMH, TOTHKAa U KOMOMHATOPHKA
YacToTa 1 BEpPOATHOCTb COObITUSA. [JOCTOBEPHbIE, HEBO3MOXHbIE U C/yYaiiHble COObITUSA. BbluncneHne
BEPOATHOCTEN B ONblTax C PaBHOBO3MOXHbLIMW 3/IEMEHTapHbIMU MCXOfaMu. PelueHve 3afjay C
NPUMEHEHMEM  KOMOWMHATOPUKKW.  BeposTHOCTb  CyMMbl  [BYX  HECOBMECTHbIX  COObLITUN.
[MpOTMBOMOMIOXHOE COObITUE U €ro BePOATHOCTb. [Ipasuno ymuodscenus eeposimuocmet. Popmyna
noiHou eeposmuocmu. Pewenue 3adau ¢ npumeneHuem oOepega eposimHocmell. Jluckpemuvle
cayuatiHble BelUYUHbL U UX pacnpedeineHus.Mamemamuueckoe oxcudanue, OUCNepcus CiIy4atiHol



genuyunvl. Cpeoneexsadpamuynoe omrionenue. Ilonamue o nopmanvHom pacnpeoenenuu. Ilpumepul
CVYAUHBIX — BEIUYUH,NOOYUHEHHBIX ~ HOPMAILHOMY — 3AKOHY  (NOSPEWHOCMb  UBMEpPeHUll, pPOCH
yenosexa).llpeocmasnenue o 3akone 601buiux yucen. Ponv 3akona 6016uux yucen 8 Hayke, npupooe u
obowecmee. Cosmecmmuble HAOIIOOEHUSE O8YX cryuatinbix eenuyun. [Tonsmue o Kopperayuu.

Cojaep:xkaHue TeM Y4eOHOr0 Kypca reoMeTpuu
IToeémopenue. PellieHne 3a1a4 C NPUMEHEHVEM CBOICTB (Uryp Ha NIOCKOCTU. 3aaaun Ha
[0Ka3aTeNbCTBO M MOCTPOEHME KOHTPNPMMEPOB. Vcnonb3oBaHve B 3aa4ax NPOCTEMLLIMX NOFMYECKUX
npasw.
PeLLieHVe 33[]a4 C UCMO/b30BaHMEM TEOPEM O TPEYroNlbHMKAX, COOTHOLLEHWIA B NPAMOYTO/bHbIX
TPEYronbHUKax, (*)aKTOB, CBA3aHHbIX C
YeTbIPEXYronbHUKaMU. PeLleHne 3aga4 ¢ UCNOoNb30BaHWEM (JaKTOB, CBA3aHHbLIX C OKPY)XXHOCTAMMU.
PeLleHVe 3a/ja4 Ha U3MEPEHUS Ha NOCKOCTU, BbIUMUCIEHWE [IMH U NNOWAAENR. Pewenue 3adau ¢
nomowblo 6ekmopos u koopournam. HarnsagHas ctepeomeTpus: purypbl n nx n3odpaxexHus (kyo,
nupamnga, Nprama).
I'eomerpus
Tena BpalLeHUs: LMAUHAP, KOHYC, cthepa 1 wap. OCHOBHbIE CBOWCTBA NPSAMOro KpyroBoro LuanHapa,
MpPsSIMOTr0 KPYroBOro KoHyca. 1306paxeHue Ten BpaLleHUs Ha NIOCKOCTU. IIpedcmasnenue 06
VCeUEHHOM KOHyce, cedenus KOHyca (napanieibhoe OCHOBAHUIO U NPOXoosuee Yepes Gepuiuny),
CeyeHUst YUIUHOpA (NapaiieibHo u NepneHOUuKyIsIpHoO ocu), cevenust wiapa. Pazeéépmka yununopa u
KOHyca.
Ipocmetiwue KomOUHAYUYU MHO20ZPAHHUKOG U MeJl 8PAUeHUS MeNHCOY CODOLL.
BbluncneHve 3nemMeHTOB MPOCTPaHCTBEHHbIX uryp (pébpa, AvaroHanu, yribl). nowags
MOBEPXHOCTMN NPaBU/LHOV NMUPaMUAbI U NPSMOI NPU3MbI. M1oLwaab NOBEPXHOCTM NPAMOro
KpYroBoro uuinHapa, NpsMoro Kpyrosoro KoHyca v wapa. lNoHsatne 06 o6béme. O6bEM Nupamnibl
KOHYyCa, NPu3Mbl U LMInHApa. O6bEM Lapa.
Iooo6nvie mena 6 npocmparcmee. COOTHOLLEHWNA MEXAY MI0LLAAAMMN MOBEPXHOCTEN U 06bEMamMU
NoA06HbIX Ten.
Heuoicenus 6 npocmpancmee: nApaiiebHblll NePeHoc, YeHMPALbHASL CUMMEMPUs, CUMMEmpUs
OMHOCUMENbHO NIOCKOCIU, NOBOPOMI.
Ceoticmea osudicenuti. Ilpumenenue 08udiceHUll npu peulenuu 3a0ay.
BeKTopr H KOOPAHHATHI B IIPOCTPAHCTBE CyMMa BEKTOPOB, YMHOXXEHWE BEKTOPA Ha YAC/0, Yron
MeXx Ay BekTopamun. KonnmHeapHble N KOMMIaHapHble BEKTOPbl. CransapHoe npoussedenie 6eKmopos.
Teopema o paznosicenuu 6eKmopa no mpém HekoMnianapHoim eekmopam. Ckanaproe npouzseoenue
8eKMopo8 6 koopournamax. IIpumenenue eKMopos npu peueHuU 3a0ay Ha HaxoxcoeHue paccmosHull,
OnuH, naowaoel u 06vEMOo8.
Vpasnenue nnockocmu 6 npocmpancmee. Ypaenenue cgepvi 6 npocmpancmee. Popmyna 01
BbIUUCTICHUSI PACCIMOSIHUSL MEHCOY MOUKAMU 8 NPOCMPAHCIEE.

Coaepsxkanue nmporpaMmbl 1o mpeaMery
Anrebpa
Ne | HaumeHoBaHVe TeMb KonunyecTtso 4yacos
m\n Mo aBTOPCKONA
nporpaMmme

1. | TpUroHoMeTpuyeckme QyHKLUn (14q)
2. | MNpomn3BoaHas 1 ee reOMeTPUYECKUI CMbICN 16
3. MpUMeHeHWe NPOM3BOAHON K UCCNEA0BAHUID (DYHKLWIA 12
4. | NHTerpan 10
5. | KombunHaTopurKa 10
6. | SnemeHTbl TEOpPUM BEPOSTHOCTEN 11
7 Cratucrtmnka 8
8 ITorosoe noBTOpeHne 4

Toro 85




["'eomeTpuA

Ne | CopeprkaHue Kon-Bo yacos

m\

n

1 | UnnnHap, KOHYC 1 wap 13

2 | O6bembl TeN 15

3 | BeKTOpbI B NPOCTPaHCTBE 6

4 | MeToj, KOOpPAMHAT B MPOCTPaHCTBe 11

S | 3aKn4mnTe/IbHOE NOBTOPEHNE Kypca reomMeTpun 11 Knacca 5

UTOro 50
TemaTnueckoe IIAHUPOBAaHUE
Ne Tema paszena n ypoka Kon- | [Oata
Tem BO
bl 4aco
n/n B
I'naBa I. Tpuronomerpuyeckue pynkmmuu(14q)
1 O6nacTb onpefeneHns TPUroHoOMeTpUYecknx yHKUmiA (N38) 1 04.09
2 MHOXECTBO 3HaYeHWNI TPUrOHOMETPUYECKMX (PYHKLIMIA (N38) 1 06.09
3 YeTHOCTb, HEYETHOCTb TPUTOHOMETPUYECKNX PYHKLMIA (N39) 1 11.09
4 [MeproAMYHOCTb TPUTOHOMETPUYECKNX (YHKUMI (N39) 1 13.09
5 CBOMNCTBO (PyHKLMK y=c0osX (n40) 1 18.09
6 IMpadmk yHKUMM y=cosx (n40) 1 20.09
7 CBOICTBO U rpadmK QyHKLMK y=cosx (n40) 1 25.09
8 CBOWCTBO PYHKUMN y=sinX (n41) 1 27.09
9 IMpadnk yHKUMM y=sinx (n41) 1 02.10
10 CBOICTBO (hyHKUMK y=tgX (n42) 1 04.10
11 IMpadmk yHKUMK y=tgx (n42) 1 09.10
12 ObpaTHble TPUrOHOMETPUYECKIME (DYHKLMK (N43*) 1 11.10
13 YpoK 0606LLeHNA U crucTemMaTm3al M 3HaHWA No TeMe 1 16.10
«TPUTOHOMETPUYECKME PYHKLUN»
14 KonTpoubsnas pabora Nelno teme «Tpuronomerpuieckue 1 18.10
GyHkumu»
I'nasa II. IIpon3Boanas u ee reomerpuyeckuii cmMbica (164)

15 MpownssoaHas(na4) 1 23.10
16 MpoussogHasa(n44) 1 25.10
17 Mpon3BoaHas cTeneHHon QyHKumm (n45) 1 06.11
18 Mpown3BofHas cTeneHHoW PyHKuuy (n45) 1 08.11
19 Mpasuna gndphepeHumnpoBaHns (n46) 1 13.11
20 Mpasuna angpdepeHumposaHmns (n46) 1 15.11
21 Mpasuna angpdepeHumposaHmns (n46) 1 20.11
22 Mpon3BOAHbIE HEKOTOPBIX 3/IEMEHTAPHbIX QYHKL WA (N47) 1 22.11
23 Mpon3BOAHbIE HEKOTOPbIX 3/1EMEHTaPHbIX (PYHKLMIA (N47) 1 27.11
24 Mpon3BOAHbIE HEKOTOPbIX 3/1IEMEHTAPHbIX (YHKUWIA (N47) 1 29.11
25 ["eOMEeTPUYECKUIA CMbIC/T NPOM3BOAHON (N48) 1 04.12
26 "eoMeTpUYECKMiA CMbIC/T NPOn3BOAHON (N48) 1 06.12
27 "eoMeTpUYECKMiA CMbIC/T NPOV3BOAHON (N48) 1 11.12
28 YPOoK 0606LLEHNSA 1 CUCTEMATM3ALMM 3HAHWIA M0 TEME 1 13.12




«pon3BOAHAS 1 ee FTeOMETPUYECKMIA CMbIC/T»

29 KontpoabHas padora Ne2nmo Teme «[1pon3BogHas n ee 1 18.12
reoMeTpPUYECKUIn CMbIC/T»
30 YpoK 0606LLEHNSA 1 CUCTEMATM3ALMM 3HAHWIA MO TeMe 1 20.12
«[pon3BogHas 1 ee reoMeTpPUYeCKUA CMbIC»
I'nmasa I11. IlpumeHeHue Npou3BOIHON K Hccae0BaHMI0 pyHKkumii(124)
31 BospactaHue 1 ybbiBaHne QyHKLmK (n49) 1 25.12
32 BospactaHue 1 ybbiBaHne QyHKLMK (n49) 1 27.12
33 AKCTpeMyMbl PYHKLMK (N50) 1 10.01
34 AKCTpeMyMbl PYHKLMK (N50) 1 11.01
35 MprMeHeHne NPOM3BOAHON K MOCTPOEHMIO rpaduKoB yHKUmMin | 1 15.01
(n51)
36 MprMeHeHne NPOM3BOAHON K MOCTPOEHMIO rpaduKoB yHKUmMin | 1 17.01
(n51)
37 HanbosbLuee 1 HavMeHbLLee 3HaYeHNs YHKLUMK (N52) 1 18.01
38 HanbosbLuee 1 HavMeHbLLee 3HaYeHNs yHKLUMK (N52) 1 22.01
39 HanbonbLliee N HaUMeHbLLIEE 3HAYEHNSA (DYHKLMN (N52) 1 24.01
40 BbinyknocTb rpafuka QyHKUMNM, TOUKK nepernba (n53*) 1 25.01
41 KonTpoubnas padora Ne3 no reme «IIpumenenne 1 29.01
MPOU3BOIHOM K MCCJIETOBAHNIO QYHKIUID)
42 YpoK 0606LLeHNS 1 cucTeMaTU3aLMM 3HAHWIA NO TeMe 1 31.01
«[pUMeHEeHMe NPOV3BOAHON K UCCNELOBAHNIO PYHKLWN»
I'naBa 1V. Unrerpan(104)
43 MepBoo6pasHas (N54) 1 01.02
44 MepBoo6pasHas (N54) 1 05.02
45 [MpaBuia HaxoXaeHns nepBoobpasHbixX (N55) 1 07.02
46 MpaBunia HaxoXaeHus nepBoobpasHbIx (N55) 1 08.02
47 MpaBunia HaxoXxaeHWs nepsoobpasHbixX (M55) 1 12.02
48 | Mnowags KpUBOMHENHOM Tpaneuun 1 nHterpan (n56) 1 14.02
49 Mnowaas KpUBONMHENHON Tpaneymmn 1 nHterpan (n56) 1 15.02
50 MpuMeHeHWe NPOU3BOLHON U MHTErpasa K peLLeHuto 1 19.02
npakTuyeckmx 3agay (n59)
51 YpoK 0606LLEHNSA 1 CMCTEMATM3ALMM 3HAHWIA MO Teme 1 21.02
«MHTerpan»
52 Kontpoabsnasi padora Ne4d no teme «MHTerpa» 1 22.02
I'naBa V. Komounaropuka (104)
53 MpaBuno npounssegeHns (N60) 1 26.02
54 MepecTaHOBKM (N61) 1 28.02
55 MepecTaHOBKM (N61) 1 29.02
56 Pa3meLleHns (n62) 1 04.03
57 CoueTaHus 1 nx ceoicTea (N63) 1 06.03
58 CoueTaHus 1 nx coicTea (N63) 1 07.03
59 BuHom HbtoToHa (n64) 1 11.03
60 BuHom HbtoTOHa (N64) 1 13.03
61 YpoK 0606LLEHNSA U CMCTEMATM3ALMM 3HAHWIA MO TeMe 1 14.03
«KoMbrHaTopuka»
62 CobbITnsa (N65) 1 18.03
I'naBa VI. DiemenThl Teopun BeposiTHocTeii(1149)
63 KontpoabHasi padora NeS no teme «Komounnaropuka» 1 20.03
64 Kom6uHaums cobbITuin. MpoT1BOMNON0XKHOE Co6bITUE (M66) 1 21.03
65 BepoATHOCTbL CO6bITUA (N67) 1 03.04




66 BepoATHOCTbL CO6bITUA (N67) 1 04.04
67 CnoxeHwe BeposTHocTel (n68) 1 08.04
68 CnoxeHune BeposaTHocTeRN (n68) 1 10.04
69 He3zaBucrMbIe COBLITUA. Y MHOXEHME BEpOSTHOCTER (N69) 1 11.04
70 CraTtuctuyeckas BeposaTHocTb (n70) 1 15.04
71 CraTtuctuyeckas BeposaTHocTb (n70) 1 17.04
72 YpoK 0606LLEHNSA N CMCTEMATM3ALMM 3HAHWIA MO TeMe 1 18.04
«3NEMEHTbI TEOPUN BEPOATHOCTEN»
73 KonTposbHasi pa6oTa Ne6 mo TeMe«d1eMeHTHI TEOPHH 1 22.04
BEPOSATHOCTEID)
I'aasa VI. Cratucruka(84)
74 CnyuaiiHble BeMYnHbI (N71) 1 24.04
75 CnyuaiiHble BenM4YmnHbI (N71) 1 25.04
76 LleHTpasnbHble TeHAeHUmn (N72) 1 29.04
77 LleHTpasnbHble TeHAeHUmn (N72) 1 02.05
78 Mepbl pasbpoca (n73) 1 06.05
79 Mepbl pasbpoca (n73) 1 08.05
80 YpoK 0606LLEHNS 1 cUCTEMATU3ALLUM 3HAHWUIAMO TeMe 1 13.05
«CTaTncTmKa»
81 KonTpoJsbHas padora Ne6 no teme «CTaTucTukay 1 15.05
HToroBoe nopropenue(44)
82 TpPUroHoMeTpuYecKune yHKLNM 1 16.05
83 [Mpomn3BoaHas 1 ee reoMeTPUYECKNiA CMbICN MNpruMeHeHne 1 20.05
MPOV3BOAHON K UCCNELOBaHNIO (PYHKLWI
84 WNHTerpan 1 22.05
85 ANeMeHTbl TEOPUN BEPOATHOCTENA 1 23.05
No Tema pasgena n ypoka Kon- | pata
TeMbI BO
n/n yaco
B
I'nasa 1. Hnanuap, konyc u map(13q)
1 MoHaTMe unuHapa(ns9) 1 05.09
2 Mnowaas NoBepxHOCTH uunmHapa (n60) 1 07.09
3 Mnowaab noBepxHocTun LmamHapa (n60) 1 12.09
4 MoHATME KoHyca (N61) 1 14.09
5 Mnowiafb NOBEPXHOCTN KOHYca(n62) 1 19.09
6 YceyeHHbI KOHYC(n63) 1 21.09
7 Cpepa 1 wap (n64) 1 26.09
8 B3anmHoe pacrnonoxeHue ctepbl 1 N10cKocTn(n66) 1 28.09
9 KacatenbHasi n10cKocTb K cpepe(n67) 1 03.10
10 Mnowasab cdepbi(n68) 1 05.10
11 PelueHme 3aaa4 no teme « Cepa n Lwap» 1 10.10
12 KontpoabHasi padora Ne 5 no teme «{uamuap, konyc u map» | 1 12.10
13 3auér Ne 4 mo Tteme «lnanuap, KOHyC U WIAP» 1 17.10
I'naBa 2 O0bémbl Teu.(159)
14 [MoHsATNE 06bEMA(N74) 1 19.10
15 O6BbEM NPAMOYronbHOro napannenenuneaa(n7s) 1 23.10
16 O6bEM NpsMOIA NpU3MbI(N76) 1 26.10
17 O6bEM umnuHapa(n77) 1 07.11




18 OO6bEM NPAMON NpU3MbI U UMnnHApa(n77) 1 09.11

19 BbluncneHne 06bEMOB Te/ C MOMOLLbHO ONpeaenéHHOro 1 1411
nHterpana(n7g)

20 O6bEM HaKMOHHOM Npr3MbI(N79) 1 16.11

21 O6bEM nNupammnabi(n80) 1 2111

22 O61bEM KoHyca(n81) 1 2311

23 O61bEm wapa (n82) 1 28.11

24 O6bEM Lwapa (n82) 1 30.11

25 Mnowanb cdepbl(n82) 1 05.12

26 Mnowagb cdepbl(n82) 1 07.12

27 KonTpoJsbHasi padora Ne 6 mo teMe «O0bEMBI TeI» 1 12.12

28 3auer NS no treme « O0bEMBI TEJT » 1 14.12

I'nmaBa 3. BekTopsl B npocTpancTBe(64)

29 [MoHATME BeKTOpa PaBeHCTBO BEKTOPOB (N38) 1 19.12

30 CnoxeHue 1 BbluMTaHue BeKTOPOB. CyMMa HECKOIbKUX BEKTOPOB | 1 21.12
(n40-41)

31 YMHOXEHMe BeKTopa Ha uncso (n42) 1 26.12

32 KomnnaHapHble BeKTopbl MNpaBuno napannenenvnega (n43) 1 28.12

33 Pa3/ioxeHne BeKTopa Nno Tpém HeKOMMIaHapHbIM BekTopam (n43- | 1 09.01
45)

34 3auér Ne 6 mo Teme «BekTOpbI B IPOCTPAHCTBE» 1 16.01

I'naBa 4.MeTtoa koopauHat B npocTtpanctBe. JIBuxkenusi(114)

35 MpAMoyronsbHaa cMcTeMa KoopanHaT B NPOCTPaHCTBE 1 23.01
KoopanHatel BekTopa (n46-47)

36 CBs3b MeXy KoopAuHaTaMu BEKTOPOB U KOOPAMHATaMK TOYeK 1 30.01
(n48)

37 MpocTenne 3a4a4m B KoopanHaTax Y paBHeHue cdepsbl (n49) 1 06.02

38 Yron mexay sektopamu (n50) 1 13.02

39 CkanspHoe npounssefeHne BeKTopoB (n51) 1 20.02

40 BbluncneHme yrnos Mexay npsambiMmn 1 NaoCKocTsMn (n52) 1 27.02

41 BbluncneHvie yrnos Mexay npsamMbiMu 1 NaockocTamm (n52) 1 05.03

42 LleHTpanbHas cummeTpus OceBas cummetpus (n54-55) 1 12.03

43 3epKanbHasa cuMmeTpus MapannenbHolil nepeHoc (N56-57) 1 19.03

44 KonTpoubsnas pabora Ne 7o teme «MeToa KOOpAHHAT B 1 09.04
npocrpancrse. /[BukeHus»

45 3a4ér Ne 7o Teme «MeTox KOOPAMHAT B NPOCTPAHCTBE. 1 16.04
JBUKeHUs»

3akaounTeaLHOE NMOBTOPECHUE NMPHU MOATOTOBKE K HTOr0BOM arrecranaum 1mo

reomerpuu(64)

46 LInnnHAap, KOHYC W Lwap 1 23.04

47 LinnnHap, KOHYC 1 Lwap 1 30.04

48 OO6bEMbI Ten 1 07.05

49 OO6bEMbI Ten 1 14.05

50 BekTopbl B npocTpaHcTBe. MeToj KOOpAMHAT B MPOCTPAHCTBE. 1 21.05
[BvxeHua

MeToaAn4YecKoe obecneyeHne nporpamMmbl

WHdop
MaLMoH
HOe 1
y4yebHo-

1. W.A. Annmos, KO.M.KonsrvH, M.B.TkadveBa v gp. y4ebHUK MatemaTtuvka: anrebpa n Havana

MaTemMaTuyecKoro aHanunsa, reometpusa 10-11knacc — M. : MNpoceeLeHne 2020r

2. M. WabyHuH, M. B. Tkauesa, H. E. ®efoposa Anirebpa 1 Hayana MaTeMaTMyecKoro aHanmsa
Ounpaktnyeckne matepuansl 10 knacc - M. IMNMpoceeleHne 2019r/



10.

11.

12

H.E.®epoposa, M.B.TkaueBa Anrebpa 1 Havasia MaTeMaTUyecKoro aHanmsa. Metognyeckme
pekomeHgaummn. 10-11 Knaccbl: y4e6HOe nocobue ans 06Leobpa3oBart. opraHmauuii / — M. :
MpoceeLyeHme, 2017. /

T. A .bypmuctpoBa Anrebpa 1 Hayasia MatemaTyeckoro aHannsa. C6opHUK paboumx nporpamm
10-11 knaccbl. Y4ebHoe nocobue /1 06LeobpasoBaTebHbIX OpraHm3auuii: 6a3oBblii 1
YrNy6NeHHbIN YPOBHW»,. — 2-€ U3A.aononHeHoe — M.: MNpocselueHune, 2018./

cocT. T. A. bypmuctposa ,"'eomeTpus.Co0pHMK pabounx nporpamm 10-11 knaccel :yyebHoe
nocobwe ansa yuntenen obuleobpasos. opraHusauunin /— 4-e n3a., -Mocksa NpocseLueHne 2020r
ATaHacsH J1. C., B. ®. bytysos, C. b. Kagomues v ap y4ebHUK « MaTtemaTtuka: anrebpa n Hadana
martemaTtnyeckoro aHaim3sa.l"eometpus 10-11 knaccbl» y4ebHUK Ans 06LLe06pa3oBaTe/bHbIX
yupexzaeHuin :6a30Bblil M NPOPUIbHLIA YpoBHM ( aBTopbl: J1. C. ATaHacsH, B. ®. bytysos, HO.
A. TnaskoB u gp. - M., lNpoceeLyeHne, 2020r.)

M. A. NuyeHckas MeoMeTpurs camoCTosATe IbHbIE N KOHTPO/IbHbIE paboThl 10-11 knacckl , y4ebHoe
nocobue Ansa o6LieobpasoBaTeNbHbIX OpraHM3auuii, 6a3oBblii ypoBeHb /. -M. ,:MpocBeLleHmne
2020r/

M. A. NueHckas TeomeTpusi camocTonTeNbHble paboTbl 10Knaccsl , y4ebHoe nocobue ans
06Le06pa3oBaTeNbHbIX OpraHM3aunii, 6a3oBblil ypoBeHb /. -M. ,:MpocsewweHne 2020r/

b. I". 3uB,"'eomeTpusa ,anakTuyeckme marepuasl 10 knace, y4ebHoe nocobuve ans
06LLe06pa3oBaTe/ibHbIX OpraHn3auuii, 6a3oBbi U Yrny6/1eHHbIN YPoBHNK, /. -M. ,:IMpocBelleHne
2020r/

C. M. CaaksH, B. @. byty3oB NeomeTpus 10-11.IMNMoypoyHble pa3paboTku, y4ebHoe nocobue ans
06Le06pa3oBaTeNbHbIX OpraHu3aunii, , /. -M. ,:MpocseLeHne 20171/

deaepanbHbI LEHTP MHDOPMaLMOHHO — obpa3oBaTe/ibHbIX pecypcoB (PLIOP) http://fcior.edu.ru
EaunHaa konnekumsa Lmgposbix o6pasosatenbHbiX pecypcos (EK) http://school-collection.edu.ru

13®epaepanbHbl noptan «Poccninickoe obpasoBaHme» http://www.edu.ru

14 Poccuiickunin 06LieobpasoBaTtenibHbIi nopTan http://www.school.edu.ru

15 depepanbHblii nopTan «HHOPMaLMOHHO - KOMMYHUKaLMOHHbIE TEXHOOMMW B 06pa3oBaHmmn»
http://www.ict.edu.ru

16 PoccuiAicknid nopTan OTKpbITOro o6pasoBaHus http://www.openet.edu.ru



http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ict.edu.ru/
http://www.openet.edu.ru/

JINCT [ONONHEHWIA N N3MEHEHWIA K paboyeli nporpaMmMe Mo MaTemaTuke B 11

Knacce
Ne | fOdata | Odata Tema ypoka MprunHa O6ocHoBaHwWe
n/n no Pak
nnaHy | Tuye
CKU

®opma 1. BeinosiHeHHe NPOrpaMmal




® O yuutena: KucnuumHa J1. A.

MNpegmeT: matematka  Knacc 11

Mepwopg Mo ®aktn | OTCTaBaHue MprumnHa Cnocob6 ycTpaHeHus
naaHy | Yecku 0TCTaBaHWA

| yeTBEPTH

Il YyeTBepTHL

Il yeTBepTL

IV yeTBeEpTH

roa




®opma 2. BpinoiHeHHe NPAKTHYECKON YACTH MPOrpaMMbl 3a rojl

ol7le;] Knac | Mpe | JlTabopaTopHble NpakTnyeckme KOHTpo/bHbIE paboThl
yuuTens c AMeT | paboThbl paboThl (yxasaTb faty)
(ykaszaTb faty) (ykaszaTb faty)
I 10 mate | Ne o ®ak | Ne Mo ®akT | Ne Mo dakTnye
4eTBepTb matu nnaH | Tnye nnaHy | nyeck nnaHy | CKu
Ka y CKMU n nposeseH
npos npose 0
efieH AieHo
0
I 10 mate | Ne Mo ®ak | Ne Mo ®akT | Ne Mo dakTnye
4eTBepTb matu nnaH | Tuye naaHy | nyeck MaaHy | CKu
Ka y CKM 7 npoBefeH
npos npose 0
efeH [ieHo
0
ol7[e] Knac | Mpeg | JTabopaTopHble MpakTuyeckune KOHTpO/bHbIE paboThl
yuuTens | c meT paboThl paboThl (ykasaTb faty)
(ykaszatb farty) (ykaszaTb farty)
34yeTtBepT | 10 maTtem | Ne | Mo ®aktn | Ne | Mo ®akTny | Ne Mo dakTn
b aTuka MnaH | Yecku naaHy | ecku naaHy | Yecku
y nposeg, nposeg, npose
€Ho €HO [ieHo
44eTBepT | 10 maTtem [ Ne | Mo ®aktn | Ne | Mo ®akTny | Ne Mo (OET
b aTuka MnaH | Yecku naaHy | ecku naaHy | Yecku
y nposeg, nposeg, npose
€Ho €HO [ieHo
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