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HOACHUTEJIBHASA 3AIIMCKA

Pabouyas nmporpamMa o mateMaTke pazpaboraHa B cooTBeTcTBUH ¢ [IpumMepHoii
IPOrpaMMOii cpeiHero o0Iero oopa3oBaHus O MaTeMaTHKE, ¢ y4ETOM TpeOOBaHUN
(beneparbHOro KOMIIOHEHTA rOCYIapCTBEHHOTO CTaHAapTa 00miero o0pa3oBaHus, 1 OCHOBaHA Ha
aBTOpckoi nporpamme Jmuuu L. A. Anumosa.

Jannast pabovast mporpaMMa oprueHTHpoBaHa Ha ydammxcs 10 - 11 kimaccoB u
peann3yercsi Ha OCHOBE CJIEIYIOUINX JOKYMEHTOB:
1.IIporpamma juist 001ieoOpa3oBaTENbHBIX YUPESKICHUN: AnreOpa 1 Hayaua MaTeMaTHIeCKOTO
ananu3a juist 10-11 knaccos, cocraButens T.A. Bypmucrposa, uznarensctBo [Ipocsenienue,
2009 r., yueOnuk I11.A. AnumoB. Anredpa u Hadaia MmaremaTudeckoro ananusa 10 - 11. /
Amumos [I1.®., Konsrua F0.M., Cunopos F0.B. u qp- M.: IIpocsemenue, 2016r./

I'maBHO# He/IbI0 IKOJIBHOTO 00pa30BaHMs SIBISIETCS pa3BUTHE PEOCHKA KaK KOMIIETEHT
HOW JIMYHOCTM TyTeM BKJIIOYEHHUS €ro B pa3IMYHble BUJAbI IIEHHOCTHOW YEIIOBEYECKOU
NeATeNbHOCTH: Yydeba, TO3HaHWEe, KOMMYHHKAIHs, TpodecCHoHaIbHO-TPYIOBOH BEIOOD,
JMYHOCTHOE CAMOPA3BUTHE, IIEHHOCTHBIE OPUEHTAIINH, IOUCK CMBICIIOB JKU3HEAEATENbHOCTH. C
ATHUX MO3UINHA 00y4eHHEe paccMaT pUBaeTCS KaK MPOIecC OBIAICHHS HE TOJIBKO ONPEIEICHHOM
CyMMOU 3HAaHMM M CHUCTEMOHN COOTBETCT BYIOIIMX YMEHHUH M HaBBIKOB, HO M KaK IPOLECC
OBJIQZICHUS] KOMITETCHIIUSAMHU. DTO OTIPEACIHIIO eI 00y4eHUs] MATeMATHKH:

e ¢opmupoBaHue TpeICTABIEHH O MaTeMaTHKEe KaK YyHUBEPCAJIbHOM SI3bIKE HAyKH,
CpeACTBE MOJICIIMPOBAHMS SIBIICHHUIA U IMPOIIECCOB, 00 HIESIX M METOJaX MaTeMaTHKH,

e Ppa3BHTHE JIOTUYECKOTO MBINUICHUS, TPOCTPAHCTBEHHOTO BOOOPAKECHUS, aJlTOPUTMHUIECKON
KyJIbTypbl, KPUTHYHOCTH MBINUICHUS HAa YpPOBHE, HEOOXOTUMOM Uil  Oymymiei
po(ecCHOHATFHOM JIesl TEHOCTH, a TAK)KE TOCIEAYIOMIETr0 00yYeHHs B BBICIIEH IITKOJIE;

e OBJIaJICHHE MAaTEMaTHYECKUMH 3HAHUSAMH U YMEHHSAMH, HEOOXOIUMBIMU B IOBCEIHEBHOM
AKHU3 HU Ul U3Y4EHMsI IIKOJbHBIX €CTECTBEHHOHAYYHBIX JUCLUIUIMH Ha 0a30BOM YpPOBHE,
JUTSI TIOJTY4CeHHSI 00pa30BaHUs B 00JIACTAX, HE TPeOyIOMUX yriayOaéHHON MaTeMaTHUeCKOM
MOJATOTOBKH;

e BOCHHTAHME CPEJICTBAMHM MATEMAaTUKHU KYJIbTYpbl JIMYHOCTH, MOHMMAaHUS 3HAYMMOCTH
MaTeMa TUKHU AJI HAyYHO-TEXHUYECKOT0 IIporpecca, OTHOIIEHUS K MaTeMaTHKe KaK K 4acTu
oO1ieyenoBeye CKOM KylIbTyphl Uepe3 3HaKOMCTBO C UCTOPUEH Pa3BUTHUSA MAaTEMATHKH.

Ha ocnoBanuu TpeGoBanuii I'ocymapcTBeHHOro 00pa3oBaTeIbHOTO CTaHIApTa B COJEp
KAHUM KaJIEHAApHO-TEMAaTUYECKOro IUIAHWPOBAHMS Ipe/yUlaraeTcsl pealn3oBaTh aKTyalbHbIC B
HACTOs 1L1ee BPeMsI KOMIIETEHIHOCTHBIH, TMYHOCTHO OPUEHTUPOBAHHBIN, JEATENbHbIN 10 AX0bI,
KOTOpPBIE OI PEACTISAIOT 32424 00yYeHHU:

e IpHOOpETEeHHE MaTeMaTHYECKUX 3HAaHUM U YMEHUH;

e OBJaJeHHE 00OOIIEHHBIMU CIIOCOOAMU MBICIIUTEIBHOM, TBOPUECKOM JeITeNbHOCTEH;

e OCBOEHHE KOMIETEHIMH: y4ueOHO-II03HABAaTEIbHON, KOMMYHHUKATUBHOM, peQIIeKCUBHOM,
JUYHO CTHOTO CaMOpPAa3BUTHSA, IIEHHOCTHO-OPUEHTALMOHHOW U  NpodeccCHOHaNIbHO-
TPYZOBOTO BbIOOpA.

MaremaTnueckoe 00pa3oBaHHME B OCHOBHOM WIKOJI€ CKJIQABIBACTCA U3 CIEIYIOIIMX
colepka  TelIbHbIX KOMIIOHEHTOB: apudMeTuka; anreOpa; TIeOMETpUs;  IJIEMEHTbI
KOMOMHATOPHKH, T€O PUM BEPOSITHOCTEH, CTATUCTUKHU U JIOTUKU. B CBOEHl COBOKYIMHOCTH OHH
OTpakaroT OoraThlil OIBIT 00y YEHHsI MaTeMaTUKe B Hallleil CTpaHe, YYUTHIBAIOT COBPEMEHHbIE
TEH/ICHIIUM OTEUYECTBEHHOHN M 3apy0eX HOM IIKOJIbI M MO3BOJISIIOT pealn30BaTh IOCTABICHHBIE
nepes UIKOJIbHBIM 00pa3oBaHUEM LM Ha UH (POpMAIIMOHHO €MKOM M MPAaKTUYECKH 3HAYMMOM
MaTepuaie. OTH COJAEp)KaTelIbHble KOMIIOHEHTHI, pa3 BUBAJIUCh HA MPOTSIKEHUH BCEX JIET
00y4eHHs1, ECTEeCTBEHHBIM 00pa30M MEepeIuIeTaloTCs U B3aUMO/JIEH CTBYIOT B y4eOHBIX Kypcax.

Taxum 06pa3oM, B X0J1e OCBOCHUS COAEPIKaHUS Kypca ydaluecs MoIy4atoT BO3MOKHOCTb!
e Pa3BUTH NIPEJCTABICHHUE O YHCIE M POJIM BBIYUCICHHA B 4YEJIOBEYECKOH MPAKTUKE;

chopMHpO  BaTh  MPAKTHMYECKHME  HABBIKM  BBIMOJHEHHS  YCTHBIX, IHUCbMEHHBIX,
MHCTPYMEHTAJIBHBIX BHIYMCIICHUH, Pa3BUTh BEIUUCIUTENBHYIO KYIbTYPY;



OBJIaZIETh CUMBOJIMYECKHM SI3BIKOM aireOpsbl, BBIPadOTaTh (OpPMaIbHO-ONEPATUBHBIC alred
pandeckue YMEHMS U HayduTbCsl NPUMEHATh HMX K PEIICHHI0O MaTeMaTU4YeCKUX U
HEMaTeMaTUYECKUX 3a/1a4;
U3YYUTh CBOMCTBAa W TpaduKd DIEMEHTApHBIX (YHKIUH, HAYYUTHCS HCIIOJIB30BATh
(GyHKIMO HaTbHO-TpaQHUUECKHE TPEACTABICHUS JUISI ONUCAHUS W aHajh3a peabHBIX
3aBHCHUMOCTEH;
pa3BUTh IPOCTPAHCTBEHHBIE IMPEJICTaBICHUS W U300pa3uUTENbHbIE YMEHHS, OCBOMTH
OCHOBHbIE (PAaKTBI W METOABl IUIAHUMETPHH, IMO3HAKOMHUTHCS C TMPOCTEHIIUMHU
[IPOCTPAHCTBEHHBIMU TEJIAMHU U UX CBOWCTBaMU;
MOJIYYUTD MPEJCTABICHUS O CTaTUCTHUYECKUX 3aKOHOMEPHOCTSIX B PEAJbHOM MHpE U O
pa3uy HBIX CIOCO0ax WX M3ydeHHs, 00 OCOOCHHOCTSIX BBIBOJIOB W MPOTHO30B, HOCSIINX
BEPOSITHOCTHBIN Xa PaKTED;
Pa3BHUThb JIOTHUECKOE MBIIUICHUE U pedb - YMEHHE JIOTUYECKH OOOCHOBBIBATH CYXKICHMS,
PO BOAWTH HECJIOXXHBIE CHCTEMAaTU3allid, MPUBOAUTH MpPUMEPhl U KOHTPIPHUMEPHI,
HCIOJIb30BAaTh  PA3jiMy  Hble SI3bIKM  MaTeMaTUKU  (CIIOBECHBIH, CHMBOJIMYECKH,
rpaduyeckuil) s WITIOCTPALUY, HHTEPIPETa UK, apryMEHTAllMU U J10Ka3aTeIbCTBa;
copMuUpOBaTh NPEJCTaBIEHNs 00 M3y4aeMbIX MOHATHSAX M METOJaX KaK BaKHEHIINX
CPEICT BaX MaTeMaTHYECKOT0 MOJIETMPOBAHUS PEabHbBIX MTPOLIECCOB U SIBIECHUH.

e o0yueHust MaTeMaTHKe:
OBJIaJIeHHE CHCTeMOWl MaTeMaTH4YeCKMX 3HAHMHA M YMeHMi, HCOOXOTUMBIX IS
MPUMEHEHUs] B  TMPAKTUYECKOM  JESITENbHOCTH, W3Y4YEHHUS CMEXHBIX  JIUCHUIUIMH,
MIPOJIOJIKEHHSI 00pa30BaHUs;
HHTE/UIEKTyalbHOe  pa3BUTHe, DOpMHpOBAaHHE KauecTB  JIMYHOCTH, HEOOXOJUMBIX
YeJIOBEeKy JUId IIOJHOLEHHOM JKM3HM B COBPEMEHHOM OOILIECTBE, CBONHCTBEHHBIX
MaTeMaTU4ECKON AEATEIbHOCTU: SCHOCTb M TOYHOCTb MBICIIHA, KPUTHYHOCTH MBIIIJICHUS,
WHTYULUSA,  JIOTHYECKOE  MBIIUICHUE,  DJIEMEHTBl  AITOPUTMHYECKOM  KYyJIbTYpHI,
IIPOCTPAHCTBEHHBIE IPEACTABICHNUS, CIIOCOOHOCTD K IPEOA0JIEHUIO TPY HOCTEH;
(¢opMupoBaHue mpeacTaBJIeHHI 00 UIESIX M METOAAX MAaTEeMAaTUKU KaK YHUBEPCAIbHOTO
A3bI K4 HAyKW U TEXHUKH, CPEACTBA MOACIUPOBAHUS ABJICHUHI U IIPOLIECCOB;
BOCIIMTAHUE KYJbTYPbI JHYHOCTH, OTHOILIEHHS K MaTeMaTUKe KaK K 4acTH oOlieyesoBeye
CKOM KyJIBTYpBl, UTPAOLIEH 0COOYIO pOJib B OOIIECTBEHHOM Pa3BUTHH.

B xozne nmpenoaaBaHus MaTeMaTHKH B OCHOBHOM ILIKOJIE cielyeT oOpaTUTh BHUMaHHE Ha

OBJIaJIe HUE YMEHHUSAMH 001ey4e0HOr0 Xapakrepa, pa3Ho0Opa3HbIMHU cOCO0aMuU
AeATeJIbHOCTH, TPUOOpE TEHHE OTbITA!

IJIAHUPOBAHUS M OCYIIECTBJICHUS AITOPUTMHYCCKON JCATEIHHOCTH, BBITIOJHEHUS 3aJaHHBIX
Y KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;
pelIeHns pa3Ho00pa3HbIX KIACCOB 3aj1au U3 Pa3jIMYHbIX pas/IeioB Kypca, B TOM YHCIe 3ajad,
TpeOyIOIMX MOUCKA MyTel U COCOO0B PelIeHNUs;
HCCIEAOBATEIIbCKON  JACATCIIBHOCTH, PAa3BUTHS  HJACH, TMPOBEACHUS OKCIIEPUMEHTOB,
0000111eHuS, TOCTAaHOBKH U (POPMYIIHpOBaHUS HOBBIX 33]1a4;
SICHOTO, TOYHOTO, TPAMOTHOTO U3JIO’KEHUSI CBOMX MBICJICH B YCTHOM M MUCbMEHHOM pedH, UC
MOJIb30BaHMSI  PA3NUYHBIX  S3BIKOB ~ MaTEeMaTWKH  (CJIOBECHOTO, CHUMBOJIMYECKOTO,
rpaduueckoro), cBOOOJHOTO Mepexoja C OJHOTO s3blka Ha APYroil AN WIUTFOCTPAIUH,
WHTEPIPETAINH, apTyMEHTAIUN U JI0Ka3aTeIbCTBA;
MIPOBEJICHUS JT0Ka3aTeNbHBIX PACCYXACHUI, apryMEHTAIlUU, BBIIBI)KEHUS TUIIOTE3 U UX 000C
HOBaHUS,
MOUCKa, CHCTEMaTH3alluk, aHalu3a W Kiaccuukanuu HHEGOPMAIUK, HCIOIb30BaAHUS
pazHooOpa3HbIX HH(DOPMAMOHHBIX HWCTOYHUKOB, BKIIIOUas Y4eOHYI0 U CIPaBOYHYIO
TUTEPaTypy, COBPEMEHHbBIE HHPOPMAITHOHHBIE TEXHOIOTH.

[Ipu u3ydeHnn Kypca MaTeMaTUKi Ha 6a30BOM YPOBHE MPOJIOJIKAIOTCS U MOTYYat0T

Pa3BUTHUC COACPIKATCIIbHBIC JIMHUU Anr66pa, qDYHKLII/II/I, YPaBHeHI/IH 1 HCPABCHCTBA, OEeMEHTHI
KOM6I/IHaTOpI/IKI/I, TCOpUU BCpOHTHOCTeﬁ, CTaTUCTHUKHU U JIOTUKH, BBOJUTCS JIMHUA Hauana



MaTeMaTUYEeCKOIro aHaiau3a. B PaMKax YKa3aHHBIX COACPIKATCIIbHBIX JIMHUMN peuIaroTCAa
CICAYyOIIUEC 3aa4YHn.

cCucremMatTu3sanus CBCHCHI/Iﬁ O HHCJIax,
M3y4eHHE HOBBIX BUJIOB YHCIIOBBIX BRIPAKECHUN U POPMYIT;
COBCPHICHCTBOBAHUC NPAKTUYCCKHUX HABLIKOB 1 BBEIYUCIIUTEILHOU KYJIbTYPBHbI,
pacimmpeHue 1 COBEPIISHCTBOBAaHHE anredpandecKkoro anmapara, copMupoBaHHOTO B
OCHOBHOH IOKOJIC, U €T0 IPUMCHCHHUEC K PCHICHUIO MATEMATUYCCKUX U HEMATCMATUUYCCKUX
3ajaq;
paciIupeHne U CUCTEMAaTH3aIHs OOIIUX CBeICHUH 0 (DYHKIUAX, TOTIOJHEHHE Klacca
M3ydaeMbIX (DYHKIHA, WILTIOCTPAIHS IIUPOTHI TPUMEHEHNS (DYHKIUH 7151 ONTUCAHUS U
W3Yy4YEHUS PEAIbHBIX 3aBUCUMOCTEM;
pPasBUTUC HpeI[CTaBJ'ICHI/Iﬁ O BEPOATHOCTHO-CTATUCTUICCKUX 3aKOHOMCPHOCTSX B
OKPYXKAIOIEM MHUPE, COBEPIICHCTBOBAHNE UHTEIUIEKTYAIbHBIX U PEUYEBBIX YMEHHI IIyTEM
06OFaHIGHI/I$I MaTEeMaTUYC€CKOT'O A3bIKA, PA3BUTHA JIOTUYCCKOT'O MBIIIJICHU A,
3HAKOMCTBO C OCHOBHBIMU UJACIMU U MECTOJaMH MAaTEMATUYCCKOT'O aHaAJIN3Aa.

N3ydyenne MmareMaTuku Ha 6a30BOM YpPOBHE CpeIHETO (IIOJIHOT0) 00IIero 0Opa3oBaHUs

HaIpPaBJIEHO HA JOCTHKEHHE CIEIYIOMINX LeJIei:
Oo0meyuyeOHbIC LEH:

CO3/[aHM€ YCIOBUH JUIsl POPMUPOBAHUS YMEHUS JTOTHYECKH 0O0CHOBBIBATDH CYXKICHMUS,
BBIJIBUTaTh THIIOTE3bI U MOHUMATh HEOOXOJMMOCTh UX MTPOBEPKH;

CO3[aHME YCIOBHUH JUIsl POPMUPOBAHUS YMEHUS SICHO, TOUHO U I'PaMOTHO BbIpa)KaTh CBOU
MBICJIM B YCTHOM U TMCBMEHHOU PEYH;

(bOpMI/IpOBaHI/Ie YMEHUA UCIIOJIBb30BATh PA3JIMYHBIC A3BIKM MAaTCMATHKHU CJ'IOBGCHI)II\/II,
CUMBOJIMYECKUH, TparIeCcKui;

(hopMupoBaHHE YMEHHUS CBOOOTHO MEPEXOIUTH C SI3bIKA Ha SI3BIK JUTSl MIUTFOCTPAIUHY,
WHTEpIpEeTaINK, apryMEeHTAlluU U 1I0Ka3aTeIbCTBA;

CO3/IaHHE YCIOBHM JUIsl TJIOJOTBOPHOTO Y4acTHsi B paboTe B rpyIIe

(hopMUpOBaHHE YMEHHUSI CAMOCTOSTEIbHO 1 MOTUBUPOBAHHO OPraHU30BBIBATH CBOIO
NeSITeNIbHOCTD;

(hopMupoBaHKE YMEHUS IPUMEHITH MPUOOPETEHHBIE 3HAHUSI U YMEHHUS B PAKTUYECKOM
NesITeIbHOCTH U TOBCEIHEBHOM JKU3HHU YIS UCCIeI0BaHUS (MOJCTUPOBAHNS) HECIOKHBIX
MPAKTUYECKUX CUTYaI[il HA OCHOBE U3Y4YE€HHBIX (POPMYII U CBOMCTB MpHU PELICHUU 3374
MIPAKTUYECKOIO COAEP KaHUSL, UCTIOIb3YsI PU HEOOXOAUMOCTH CIPABOYHUKH;

CO3/IaHKE YCIOBHM JUIsl HHTETPUPOBAHUS B JIMYHBIM OMBIT HOBOW, B TOM YHCIIE
CaMOCTOSITENILHO MOJTYYeHHON UH(POpMAIUH.

OobmenpeaMeTHbIe HEJIH:

OBJIJICHUE CUCTEMOM MaTeMaTUYeCKUX 3HAaHUN U YMEHUH, HEOOXOAUMBIX JJIs1 IPUMEHEHUS
B [IPAKTUYECKOH 1eATENbHOCTH, U3yUYCHHSI CMEXKHBIX TUCIMUILINH (He TpeOyox
yri1yOJeHHON MaTeMaTHYeCcKO! MOArOTOBKH), IPOI0JKEHHs 00pa30BaHus;
UHTEIJUIEKTyaJIbHOE pa3BUTHE, (POPMUPOBaHHE KAYECTB JTUYHOCTH, HEOOXOAUMBIX YETTOBEKY
U1l IOJTHOLIEHHOM JKM3HU B COBPEMEHHOM OO0II[ECTBE, CBOMCTBEHHBIX MaTeMaTHYECKON
JESITEILHOCTH: ICHOCTh U TOYHOCTD MBICJIA, KpUTUYHOCTD MBIIIJIEHUS, NHTYULIUS,
JIOTUYECKOE MBIILIJIEHUE, YIEMEHTHI aITOPUTMUYECKON KYJIBTYPBI, IPOCTPAHCTBEHHBIE
MPEJCTaBICHUS, CHOCOOHOCTh K MPEOI0JIEHUIO TPYIHOCTEH;
(opMHUpoBaHUE MpeACTaBIEHUHN 00 HAEIX U METOAaX MaTEMAaTUKU KaK YHUBEPCAIbHOTO
S3bIKa HAYKU U TEXHUKHU, CPEICTBE MOJEINPOBAHMS SABJIEHUH U IIPOLIECCOB;
BOCIIUTaHMUE KYJIbTYPbI JINYHOCTH, OTHOLLIEHUS K MAaTEMATHKE KaK K YacTH
o0111eyeNoBeYeCcKOr KyabTYypbl, UTPaIOLIel 0cO0yI0 poJib B 0OIIECTBEHHOM PAa3BUTHUH Yepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTHS MAaTEMATUKH, IBOJIIOLIUENH MAaTEMaTHUECKUX UJIEH.
OO0mey4yeOHbIe yMEHNSI, HABBIKH U CIIOCO0OBI 1eATEJbHOCTH



B xoze ocBoeHus coepkaHus MaTeMAaTHYECKOTO 00pa30BaHMs yJHalIecs OBJIACBAIOT
pa3zHo00pa3HBIMU CIIOCOOAMH JICSTEIILHOCTH, IPHOOPETAIOT M COBEPIICHCTBYIOT OIIBIT:
e TIOCTPOEHUS U UCCIEAOBAHUS MATEMATUUYECKUX MOJIETICH Ui ONMCAHUS U PEIICHUS
MPUKJIAHBIX 33J1a4, 33]1a4 U3 CMEXHBIX JUCIUTUINH;

e BBINIOJHEHHUS M CAMOCTOSITEIIBHOTO COCTABIICHUS AITOPUTMUYECKUX MPEINHCAHUHN 1
MHCTPYKIUH HA MaTEMAaTHYECKOM MaTEPUaIIe; BHITMIOJHEHHS PACUETOB IPAKTHIECKOTO
XapakTepa; UCIIOJIb30BaHU MaTEMATHIECKUX (POPMYIT M CAMOCTOSITEIIHHOTO COCTABIICHHS
(dhopMyI1 Ha OCHOBE 00OOIICHIS YaCTHBIX CITy4aeB U IKCTICPUMCHTA;

e  CaMOCTOSATEIBHOW PabOTHI C HICTOUHUKAMH WH(OpMALIUK, 000OIIECHHUS U CHCTEMAaTH3aluu
MOJIy4eHHOU HH(pOpMAINH, HHTETPUPOBAHUS €€ B JIMYHBIN OTIBIT;

e TIPOBEACHUS JI0KA3aTEIbHBIX PACCYKIACHUH, IOTHUECKOTO 0O0CHOBAHHS BBIBOJIOB,
pa3nuyYeHns JOKa3aHHBIX U HETOKAa3aHHBIX YTBEP)KIICHHI, apTyMEHTHPOBAHHBIX U

SMOIMOHAIBHO YOEIUTEIbHBIX CY)KICHUI;

e  CaMOCTOSITEIbHOW M KOJUIEKTUBHOM JIEITEIbHOCTH, BKJIIFOUEHHS CBOMX PE3YJIbTaTOB B
pe3ynbTaThl padOTHI TPYIIBI, COOTHECEHUE CBOETO MHEHHUS C MHEHHUEM JIPYTUX YIaCTHHUKOB
y4€OHOTO KOJUIEKTHBA 1 MHEHHUEM aBTOPUTETHBIX NICTOYHUKOB.

Ha usydenne nmpeamera otBoauTcs 3 daca B Heaento, utoro 105 gacoB 3a yueOHBIN TOT B
KaXJ0M Kiacce. B Xxone u3ydeHus marepuana IuiaHupyercs npose aeHue B 10 kmacce 7

KOHTPOJIbHBIX paboT, a B 11 kitacce — 6 KOHTPOJIBHBIX pabOT MO OCHOBHBIM T€MaM U MO OJHOMU

WTOTOBOW KOHTPOJIBHOM paboTe B KaXKJIOM Kilacce.
OcHoBHast popma opranuzanuu o0pa3zoBaTebHOTO Mpoliecca — KIAaCCHO-YpOYHasl CUCTEMa.
[IpenycmarpuBaercss IpUMEHEHUE CIIEIYIONUX TEXHOJIOTUN 00ydeHHUS:
1. TpaguIIMOHHAs KJIIACCHO-YpOUYHas
JEKIHUH

MpaKTUYECKUEe PabOThHI
AJIEMEHTHI MPOOJIEMHOTO O0YICHUS
TEXHOJIOTUHU YPOBHEBOH AuddepeHnanuu
310pOBbE COEperaIre TeXHOJIOTUN

7. HKT
Bunel u popmbl KOHTPOJIA: IEpEeBOIHAS aTTECTAIUs, IPOMEKYTOUHBIN, CAMOCTOSITENIbHBIE
paboThl, KOHTPOJIbHBIE PAOOTHI, TECTHI.
JIOOBIM LIEJI0YUCIIEHHBIM ITOKa3aTeJIeM.

B pesynomame usyuenus memvol yuauguecs 00aHCHbL:

3HATh: OHATHE PALIMOHAIILHOTO YKCia, OECKOHEUHOU NECITUUHOM MEepHUOoIuIecKoi Apoou;
OIpeieJICHUuE KOPHS M- CTENEeHH, €ro CBOMCTBA; CBOMCTBA CTENEHU C PAllMOHAIbHBIM
MOKa3aTeseM;

YMeTb: IPUBOAUTH IPUMEPHI, ONIPEACTATh MOHSITHUS, TOA0UPATh apryMEHTHI, (POPMYITUPOBAThH
BBIBOJIbI, IPUBOJIUTH JOKA3aTeNbCTBA, pa3BEPHYTO OOOCHOBHIBATH CY)KJICHUS; IPEICTABISATD
OECKOHEUYHYIO MEePHOINIYECKYI0 IPpOOh B BUE OOBIKHOBEHHON IpOOH; HAXOIUTH CYMMY
0eCKOHEYHO yOBIBAIOIIEH reOMEeTPUIECKON TPOTPECCHH; BBITIOIHATH MPeoOpa3oBaHus
BBIPAXKEHUH, COJIEPKALLUX PaJUKAIIbl; pellaTh MPOCTEUIINE YPAaBHEHUS, COIepKalllle KOPHU M-I
CTENEHU; HaXOIUTh 3HAYEHUS CTENIEHU C PallUOHAIBHBIM MOKa3aTeJIeM.

Conepxanue kypca B 11 kiacce (105 u)

1.IToBTopenne kypca 10 kiaacca (3 1)

[TokazarensHas ¢pynkuus. Jlorapudmudeckas pynkius. Tpuronomerpudeckre GopMyIb.
CrenenHas GyHKIIHS.

Ocnognvie yenu: GOpMUPOBAHUE TIPEICTABICHUN O 1IEJIOCTHOCTH U HEMPEPBHIBHOCTH Kypca

anreOpwl; OBIAICHUE yMEHHEM 0000IIEeHHS ¥ CUCTEMAaTH3aI[MU 3HAaHUI 110 OCHOBHBIM TEMaM

oukwnN




Kypca anre6psl 10 kacca; pa3BUTHE JIOTHYECKOTO, MATEMATUYECKOTO MBIIIICHUS M HHTYUIIHH,
TBOPYECKUX CIIOCOOHOCTEN B 00JIACTH MAaTEeMAaTUKU

2._Tpueconomempuueckue gpyukyuu (114)

OO6nacTp ornpeneneHus] © MHOXECTBO 3HAUCHHUH TPUTOHOMETpUYeCKUX (QyHKIMA. YETHOCTD,
HEYETHOCTD, IEPUONIHOCTD TPUTOHOMETpUYecKuX PpyHKImil. CBOHCTBA U TpaduKy PyHKIHUN

y=C0SX,y=sinXx, y=tgX.

Ocnognobie yeau: GopMUPOBAHUE TIPEICTABICHNN 00 001aCTH OTIPEICIICHUAS 1 MHOYKECTBE
3HAYEHUH TPUTOHOMETPUUECKUX QYHKIMI, 0 HEUETHON U YETHON QPYHKUHUAX, O IEPUOAUYECKON
¢byHkuy, 0 nepuoae GpyHKIHUN, O HANMEHBIIEM TOJIOKHUTEIBHOM MepHoAe; (OPMUPOBAHHE
YMEHHMM HaX0IUTh 001acCTh ONPEEIEHUS U MHOXKECTBO 3HAUEHUI TPUTOHOMETPHUUECKUX
(GYHKIMH CII05KHOTO apryMeHTa, MPeACTaBIEHHOTO B BUJIE APOOU U KOPHS; OBJIaJICHHE YMEHUEM
CBOOOJHO CTPOUTH IPaPUKN TPUTOHOMETPHUUECKUX (QYHKIIMM U ONMCHIBATh UX CBOMCTBA;

B pesynomame uzyuenus memol yuawuecs 00n4CHbL:

3HaTh: 00JIaCTh ONPEIEICHHS] U MHOKECTBO 3HAUEHUH JIEMEHTAPHBIX TPUTOHOMETPUUECKUX
(GyHKIMI; TpUrOHOMETpUYecKre (PYHKIMHU, UX CBOMCTBA U IpaduKy;

yMeTb: HaX0JUTh 00JIaCTh OINPEAEICHHs] U MHOKECTBO 3HAUEHUN TPUTOHOMETPUUYECKUX
(GYHKIMI; MHOXKECTBO 3HaUE€HUHN TpUroHoMeTpruueckux GpyHkuuit Buaa kf(x) m, rae f(x)- mobas
TPUTOHOMETpHUYEcKas (PYHKIUS; JOKa3bIBaTh MEPUOTUYHOCTh PYHKINN € 3aJaHHBIM EPUOIOM;
uccienoBaTh GYHKIHIO Ha YETHOCTh U HEYETHOCTD; CTPOUTH IPa(UKH TPUTOHOMETPHUUECKHUX
GbyHKIMI; coBepiiaTh peodpa3oBanue rpadukoB GyHKIIMM, 3Hast UX CBOMCTBA; peliaTh
rpaduyecku npocTeiiue TPUrOHOMETPUYECKUE YPaBHEHHS U HEPaBEHCTBA.

3.IIpousBoaHasi u eé reoMmeTpuyecKuii cMbica (21 u)

[TpousBoanas. [IpousBoanas crenenHoit Gpynknuu. [IpaBuna nuddepermupoBanms.
[Tpou3BoIHBIE HEKOTOPBIX AIEMEHTAPHBIX PYHKINH. ['€OMEeTpUIECKUA CMBICI POU3BOTHOM.

OcHosnbie yenu: GopMupoBaHUE TIOHITHI O MTHOBEHHOW CKOPOCTH, O KacaTeJIbHON K IJIOCKOH
KpUBOM, 0 KacaTeabHOH K TpaduKy QyHKIINHU, O MPOU3BOIHOMN (QYHKITUH, O GU3NUECKOM CMBICTIE
MIPOU3BOIHOM, O TEOMETPHUUECKOM CMBbICIIE MPOU3BOIHOM, O CKOPOCTH U3MEHEHUS! PYHKIIHUHU, O
npenene pyHKIUU B TOUke, 0 MU dHepeHIIMPOBAHUH, O IPOU3BOIHBIX AJIEMEHTAPHBIX (DYHKIUI;
(dbopMHUpOBaHHE YMEHUS UCIIOJIb30BATH aJITOPUTM HAXO0KJIEHUS IPOU3BOJHOMN dJIEMEHTaPHBIX
(GYHKIHHI POCTOTO U CII0KHOTO apryMeHTa; OBJIaZICHHE YMEHUEM HaXOIUTh MPOU3BOAHYIO
0001 KOMOMHAIINH IeMEHTapHbIX (PYHKIINI; OBJIa/IeHUE HABBIKAMH COCTABJICHUS YPaBHEHUS
KacaTeJbHOU K rpaduky GYHKIMY MPU AOMOJHUTENIBHBIX YCIOBUSIX, HAX0XKACHUS YIIIOBOTO
Koa(duImeHTa KacaTeabHOM, TOUKU KacaHus.

B pesynomame uzyuenus memol yuaujuecs 00NHCHbL:
3HATh: MOHSATHE MPOU3BOIHON PYHKINHU, (PU3HUUECKOTO U TE€OMETPHUIECKOTO CMBICIA
MIPOU3BO/IHOM; MMOHSATHE MPOU3BOIHOM CTENEeHU, KOPHS; MpaBuia auddepeHupoBanus;
(bopMyIbl MPOU3BOAHBIX AMEMEHTAPHBIX (PYHKIIMI; ypaBHEHUE KacaTelbHOH K rpaduky
(GYHKIMH; alTOPUTM COCTAaBJICHUS YPAaBHEHUS KacaTeIbHOM;
yMeThb: BBIYUCIATH IPOU3BOJIHYIO CTENIEHHON (DYHKIIMU M KOPHS; HAXOIUTh IPOU3BOIHBIE
CYMMBI, Pa3HOCTH, IPOU3BEJICHHS, YACTHOTO; IPOU3BOJHBIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIIHIA;
HaXOJIUTh MPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIUH CII0)KHOTO apryMeHTa; COCTABIATh ypaBHEHUE
KacaTeJIbHOU K TpaduKy GYHKIHHU MO AITOPUTMY; y4aCTBOBATh B IUAJIOTE, IOHUMATh TOUKY
3peHust coOeceTHIKa, TPU3HABATh IPABO HA HHOE MHEHHE; OOBSICHIATh U3yYEHHBIE MTOJIOKEHUS
Ha CaMOCTOSITEIIbHO MOA00PaHHBIX IPUMEPAX; OCYIIECTBIATh OUCK HECKOIBKHX CIIOCO00B
peleHus], apryMEeHTUPOBATh PAlMOHAIBHBIN C1I0CO0, MPOBOANTH 10KA3aTENIbHBIE PACCYKICHUS;
CaMOCTOSITEJIbHO NCKAaTh HEOOXOAUMYIO JUIsl pellieHns ydeOHBIX 3a/1a4 HH(POPMAIIHIO.
4.IlpuMeHeHne MPOU3BOIHOI K nccaenoBaHui0 pynkomii (18 1)




Bospacranue u yosiBanue GpyHkuuid. OkctpeMymbl pyHKuH. [IpumeHeHne mpou3BogHON K
MOCTpOCHHIO rpadukoB GyHKui. Hanbomnpiee 1 HaMMEHbIee 3HAaYCHUS () YHKITHH.
Beimyknocts rpaduka. Touku neperuoa.

OcnosHule yenu: GOPMUPOBAHUE TIPEACTABICHUM O TPOMEXKYTKaX BO3PACTAHUS U YOBIBAaHUS
(GyHKIMH, O TOCTATOYHOM YCJIIOBUH BO3pAcTaHus (PYHKIMH, O TPOMEKYTKaX MOHOTOHHOCTH
¢byHKIIMH, 00 OKPECTHOCTH TOYKH, O TOYKAX MAKCHMyMa U MUHHUMYMa ()YHKIIUHU, O TOYKaX
IKCTpEMYMa, O KPUTUYECKUX TOUKaX; (POPMHUPOBaHNE YMEHUS CTPOUTH 3CKU3 Ipaduka GyHKIIUH,
€CITH 33/1aH OTPE30K, 3HAYeHUs (PYHKIIMH HA KOHIIAX 3TOTO OTPE3Ka M 3HAK MPOHU3BOIHOH B
HEKOTOPBIX TOYKaX (PYHKIMH; OBJIaICHUE YMEHUEM MIPUMEHSTh IPOU3BOAHYIO K HCCIIEIOBAHUIO
GyHKIUH ¥ TOCTPOEHUIO rPah)uKOB; OBIa/IEHNE HABBIKAMU MCCIIE0BATh B IPOCTEHIIINX
cirydasix (yHKIIMKM Ha MOHOTOHHOCTB, HAXOAUTh HANOOJIbIlIee U HAMMEHBIIIee 3HAUCHUS
GyHKIUH, TOUYKH NTepernda 1 MHTePBaIbl BBITYKIOCTH.

B pesynomame uzyuenus memol yuawuecs 00n4CHbL:

3HATH: TIOHATHE CTAIIMOHAPHBIX, KPUTUIECKUX TOUEK, TOUCK IKCTPEMyMa; KaK IPUMEHSThH
MIPOU3BOJIHYIO K UCCIIEIOBAHUIO (QYHKIMI W TOCTPOSHHIO IPpa)MKOB; KaK HCCIE0BAThH B
MPOCTEHUIINX CITy9dassX PYHKIUU Ha MOHOTOHHOCTh, HAXOUTh HAanOOJIbIIIee M HANMEHBIIIEe
3HaueHUs QYHKIINY;

yMeTh: HaXOJAUTh MHTEPBAJIBI BO3PACTAHUS U YObIBaHUs (DYHKIINI; CTPOUTH ACKH3 rpaduka
HETPEPBIBHOW (DYHKIINH, OTIPEACTIEHHON Ha OTPEe3Ke; HAXOAUTh CTAlMOHAPHBIC TOYKH (YHKITHH,
KPUTHYECKHE TOYKU M TOYKH IKCTPEMYyMa; TPUMEHSTH TPOU3BOJHYIO K HCCIIEIOBAHUIO
(GYHKIMM 1 TOCTpOSHUIO rpadMKOB; HAXOAUTh HauOOJIbIlIee U HAaMEHbIIee 3HaueHHe QYHKIUY;
paboTtath ¢ y4eOHUKOM, OTOMPaTh M CTPYKTYPHUPOBATH MaTepHall.

S.I1epBooOpa3nasi u uaTerpaj ( 13 u)

[TepBooOpasnas. [IpaBmia HaxoxeHUs MepBOOOpa3HBIX. [1nomaas KPUBOIMHEHHON Tpaneun
U uHTerpall. Beiuncienue naTerpanoB. Beruucienue miomaieit ¢ moMoIsi0 HHTETpaioB.

OcHosnvie yeau: (HOPMUPOBAHKE MPEICTABICHUN O IEPBOOOpa3HON (PYHKIIMH, O CEMEUCTBE
epBooOpa3HbIX, 0 AU GepeHInpoBaHNN U UHTETPUPOBAHUH, O TaOIUIE IEPBOOOPA3HBIX, O
MpaBUJIaxX OTBICKaHUs MEpBOOOPA3HBIX; POPMUPOBAHUE YMEHUI HAXOAUTH I QYHKIIUU
nepBooOpa3Hyto, rpaduk KOTOPOM MPOXOIUT Yepe3 TOUKY, 3a/JaHHYI0 KOOpAUHATAMU;

OBJIaJICHUE YMEHHEM HAXOJUTh IUIOIIA/(b KPUBOJIMHEHHOM Tparneuuu, orpaHui4eHHOMN
rpadukamu GyHKIUH y = f(X) 1 y = g(x), orpaHHYEeHHON MPAMBIMH X = a. X = b, ocbto OX 1
rpadukoM y = h(x).

B pesynomame uzyuenus memol yuaujuecs 00NHCHbL:

3HATh: MOHATHE MEPBOOOPA3HON, HHTETpaJia; MpaBUila HAXOXKACHUS IEPBOOOPA3HBIX; TAOIUILY
nepBooOpasubix; hopmyny HetoToHa JleitOnuia; npaBuia HHTETPUPOBAHUS;

yMeTh: TPOBOJIUTH HHPOPMAIIHOHHO-CMBICIIOBOM aHaIN3 MPOYUTAHHOTO TEKCTa B yUeOHHUKeE,
y4acTBOBATh B AUAJIOTE, IPUBOIUTH IPUMEPHI; apTyMEHTUPOBAHO OTBEUATh HA MOCTABIICHHBIE
BOIPOCHI, OCMBICIIUBATh OIIUOKU U UX YCTPAHSITh; I0Ka3bIBATh, YTO JaHHAS (DYHKIUS SBISETCS
nepBooOpa3HoOil Ui qpyroi JaHHOM (QYHKLMHU; HAXOJUTh OJIHY U3 MEPBOOOPA3HBIX ISl CYMMBbI
GbyHKIMM 1 pousBeieHNUs (PYHKIIMU HA YKCIO, UCTIOJb3Ys CIIPABOYHBIE MAaTEPHUAIIbI, BHIBOJIUTH
MpaBUJIa OTHICKAHUS TIEPBOOOPA3HBIX; N300pakaTh KPUBOJIUHEHHYIO TPAIMELHIO, OTPAHHUYEHHYIO
rpadukamMu 3JeMEHTApHBIX (PYHKIINIA; BBIYUCISATH HHTETPA OT AJIEMEHTAapHON (yHKIIMH
IIPOCTOro aprymenTa no ¢opmyne Hotorona JleiibHuma ¢ momoupo Tabauisl NepBooOpa3HbIX U
MIPaBWJI MHTETPUPOBAHUS; BBIYUCIATH IUIOMAAb KPUBOJIMHEHHON Tpanenuy, OorpaHuYeHHO N
MPSIMBIMU X = a, X = b, 0chl0 OX U TpaduKkoM KBaIpaTUYHON (PYHKIINH; HAXOAUTH TUIOMIA b
KPUBOJIMHEWHOH Tpamnenuu, OorpaHnuYeHHON mapadosiaMu; BEIYUCISITH MTYTh, TPOUICHHBINA TEIOM
OT Hayasa JABMKEHHsSI IO OCTAHOBKH, €CITM U3BECTHA €0 CKOPOCTh; MPEABHIETh BOZMOKHBIE
MOCIIE/ICTBUS CBOUX JCUCTBUIL; BIIaIeTh HABBIKAMH KOHTPOJISL M OLIEHKH CBOEH J€ATEIbHOCTH.




6. DJ1eMeHTHhI MATEeMATHYECKOH CTATHCTUKH,
KOMOMHATOPUKHU M TEOPUH BeposiTHOCTEl (94)

Tabnuynoe u rpaduyeckoe MpeacTaBIeHHEe JaHHBIX. YHUCIOBbIE XapaKTEPUCTUKHU PSIOB
naHHbIX. [Toouep&aHblii 1 0THOBPEMEHHBI BEIOOP HECKOJIBKHX 3JIEMEHTOB U3 KOHEUHOTO
MHOXkeCTBa. POPMYyJIBI YKCIIa IEPECTAHOBOK, COUYETAaHUM, pa3MelleHul. Pemenue
KOMOMHATOpHBIX 3a1a4. Popmyna 6mHOMa HetoTona. CBOlicTBa OMHOMUHAIBHBIX
kodpduuuenToB. Tpeyronpauk [lackans. DneMeHTapHbBIE U CIOKHBIE cOOBITHA. PaccMoTpeHne
CIIy4aeB: BEPOSITHOCTb CyMMBI HECOBMECTHBIX COOBITHH, BEPOSTHOCTH MTPOTHBOIOJIOKHOTO
coObiTus. [loHATHE O HE3ABUCUMOCTH COOBITHIA. BEepOsITHOCTD M cTaTHCTUYECKAsk YacTOTa
HACTYIUIEHUsI cOOBITUS. PellleHne npakTuuecKux 3a/1a4 ¢ IPUMEHEHHE BEPOSITHOCTHBIX
MeTo10B. CrydaitHeie BennuuHbl. [[enTpanbabie TeHAeHITNU. Mepbl pa3zopoca.

Pemenne npaktuueckux 3anad no teme «CTaTUCTHKA.

Ocnognvle yenu: GopMHUpOBaHKE NMPEACTABICHUM O HAYYHBIX, JOTHYECKUX, KOMOMHATOPHBIX
METO/1ax pelIeHNs] MaTeMaTHYeCKUX 3a1a4; (OpMHUPOBaHHE YMEHUS aHAIM3UPOBATh, HAXOJUTh
pa3iauyHbIe CocOObl PEeIIeHNs OJTHOM U TOM e 3a/1a4H, JIeaTh BHIBO/IbI; pa3BUTHE
KOMOMHATOPHO-JIOTMYECKOTO MBIIUIEHUS; (GOPMUPOBAHUE MTPEICTABICHUS O TEOPHU
BEPOSITHOCTH, O TIOHATHUSAX: BEPOSITHOCTh, UCTIBITAHNE, COOBITHE (HEBO3MOXHOE U JIOCTOBEPHOE),
BEPOSATHOCTH COOBITHI, 00BETMHEHHUE U TIEpeCceUeHNEe COOBITUH, CIIEICTBHE COOBITHS,
HE3aBHCUMOCTh COOBITUH; (DOPMUPOBAHNE YMEHUS BHIYUCIISATH BEPOATHOCTh COOBITUH,
OTIPEJIeNIATh HECOBMECTHBIE U TPOTUBOIOJIOKHBIE COOBITHS; OBJIaICHUE YMEHUEM BBIOTHEHUS
OCHOBHBIX OIlepaiiii HaJl COOBITUAMMU; OBJIa/IEHUE HABBIKAMU PEILICHUS IPAKTUUECKUX 3a/1a4 C
IIPUMEHEHHUEM BEPOSTHOCTHBIX METOJIOB;

B pesynomame uzyuenus memol yuaujuecs 00NHCHbL:

3HATh: MOHATHE KOMOMHATOPHOM 3aJaydl M OCHOBHBIX METOJOB €€ peuieHHs (IIepecTaHOBKH,
pa3MenieHus, coueTaHusi 0e3 MOBTOPEHUS U C TMOBTOPEHHMEM); TMOHATHE JIOTUYECKOW 3ajauu;
MpUEMBI pelIeHUs] KOMOMHATOPHBIX, JIOTHYECKUX 3afay; dJIeMEHTHI TpadoBOTr0 MOIEIUPOBAHUS;
MOHATHE BEPOATHOCTH COOBITUN; TIOHATHE HEBO3MOXHOTO M JIOCTOBEPHOIO COOBITHS; MOHSATHE
HE3aBHCHUMBIX COOBITUI; MOHATHE YCIOBHOM BEPOATHOCTH COOBITHIl; MOHITHE CTATHCTUYECKOM
YaCcTOThI HACTYIUICHUS COOBITUH;

yMeTb: HCIOJIb30BaTh OCHOBHBIE METOJbI pelIeHHs KOMOWHATOPHBIX, JIOTHYECKHUX 3aj/1ad;
paspabaTheiBaTh MOJEIM METOAOB pEIICHHs 33Jad, B TOM YHCIE W HpU MOMOILIM TpadBOro
MOJENTUPOBAHUS; MIEPEXOAUTh OT UJCH 3aJaud K aHAJIOTMYHOM, OoJiee MpocToil 3aaaye, T.e. OT
OCHOBHOI MOCTaHOBKHM BOIIPOCa K CXEM€; SICHO BBIpaXKaTh pa3pabOTaHHYIO HACI0 3a/lauM;
BBIYHCIISATE BEPOSATHOCTb COOBITHI; OMpPENeNsTh PABHOBEPOSTHbIE COOBITHS; BBIIOJHATH
OCHOBHBIE OTIEpallid HaJl COOBITUAMHU; JOKA3bIBATh HE3aBUCHMOCTH COOBITHI; HAXOIHUTh
YCIIOBHYIO BEpPOSATHOCTb; pellaTh MPAKTUUYECKUE 3aJauyM, MPUMEHSAS METOAbl TEOpUHU
BEPOSTHOCTH.

7. O6o01ma01ee MOBTOPEHNE Kypca aiare0pbl 1 HavaJua aHaan3a 3a 10- 11 kiaacest (27 4)
Yucna n anredpandeckue npeoOpa3oBanusi. Y pasHeHus. HepaBenctBa. CucteMbl ypaBHEHHUH U
HepaBeHCTB. [Ipon3BoaHas QYHKIMM U ee IPUMEHEHHE K peleHuIo 3a1ad. OyHKkuun u
rpa¢uku. TekcToBbIe 3a/1a41 Ha MPOLEHTHI, IBIKEHUE, IPOTPECCUH.

OcnosHuvle yenu: 00001IEHNE M CUCTEMaTH3alMsl Kypca aiareOpsl W Hadan aHanusa 3a 10- 11
KJIacChl; CO3JaHME YCIOBUH Uil IUIOAOTBOPHOTO Yy4acTUsl B TIpyNmoBoid pabote, s
(dbopMUpOBaHHUA YMEHHMS CAMOCTOSTENIbBHO M  MOTHUBHUPOBAaHHO OPraHHU30BBIBATH  CBOIO
NeATeNbHOCTh, (OPMHUpPOBAHME TMPEACTABICHUM 00 wuAesXx M MeToJax MaTeMaTuKH, O
MaTeMaTHKE KaK CPEICTBE MOJAEIUPOBAHUS SBJIEHUN U IPOLIECCOB; PA3BUTHE JIOTMUECKOTO U
MaTeMaTH4YeCKOTO MBIIUICHUS, HHTYUIIMH, TBOPUYECKUX CIIOCOOHOCTEW; BOCIIUTAHNE TOHUMAHUS
3HaYMMOCTH MaTeMaTHKH JUIs 0OLIECTBEHHOT'O IIporpecca.




B paboueii mporpamMme H3MEHEHO COOTHOUICHHE 4YacOB Ha M3Y4Y€HHE TEM M HTOTOBOE
[IOBTOPEHUE B CTOPOHY YMEHBIIEHHS 110 OTHOLIEHUIO K TUIOBOM  IIpOrpaMMe.
BricBoOoauBIIMECS Yackl OTBEACHBI Ha 0000IIaloIee MOBTOPEHUE MO0 KaXIA0H TeMe, padoTy ¢
TECTaMH U MOJATOTOBKY K HTOTOBOH arTectanuu B popMme u mo marepuanam EI'D. [ToarotoBky k
9K3aMEHaM ILJIaHUPYETCs IPOBOIUTH B cucTeMe, HaunHas ¢ 10 kiacca

TpeOGoBanusi K YPOBHIO NOATOTOBKH BHIIIYCKHUKOB

Ha crynenu OCHOBHOM IIKOJIBI 337a4M yYEOHBIX 3aHSATHUU ONMpPEACNICHbI KaK 3aKperyieHue
YMEHUM pa3fensaTh MpOLECChl Ha JTallbl, 3BEHbS, BBLIEIATH XapaKTEPHbIE MPUYUHHO-
CIIEJICTBEHHBIE CBS3H, ONPEACIATh CTPYKTYPY OOBEKTa IMO3HAHUS, 3HAUMMbIE (PYHKIIMOHAJIbHbBIE
CBSI3W M OTHOUICHHUSI MEX]y YacTsIMH ILI€JIO0r0, CPaBHUBATH, COMOCTABIATH, KIACCHU(UIIMPOBATS,
paHXHpOBaTh OOBEKTHI IO OJJTHOMY WJIM HECKOJIBKUM IPEUI0KEHHBIM OCHOBAHUSAM, KPUTEPUSIM.
[IpuHnunuaneHOE 3HaYEHUE B paMKax Kypca MpUOoOpeTaeT yMEeHHE pa3inyaTh (akThl, MHEHHUS,
JI0Ka3aTeNIbCTBA, TUIIOTE3bl, aKCHOMBI.

[Ipy BbINOJHEHMM TBOPYECKUX PAOOT (OPMHUPYETCS YMEHHME OIpEAessaTh aJeKBaTHBIE
CrocoObl peleHus yuyeOHOW 3aJaud Ha OCHOBE 3a/IaHHBIX QJITOPUTMOB, KOMOMHHPOBATbH
U3BECTHBIE QJITOPUTMBI JESITEIBHOCTH B CUTYyallUAX, HE IMPEANoyaralolinX CTaHIapTHOTO
MIPUMEHEHHSI OJTHOTO U3 HUX, MOTUBHPOBAHHO OTKa3bIBaThCsl OT 00pasiia AEsITeIbHOCTH, UCKATh
OpUTMHAJIbHBIE PELLIECHUSI.

VYyamuecss A0KHBI PUOOPECTH YMEHHUS MO (POPMHUPOBAHUIO COOCTBEHHOTO ajiropurMa
pelieHys TO3HaBaTeNbHBIX 3a/1ad, (GOopMyaupoBaTh MpoOIeMy U 1Leau CcBoed paboThl,
OTIPEENATh a/IeKBaTHbIE CIIOCOObI U METOJbl PELIEeHUs 3a7ayu, MPOTHO3UPOBATH OXKUAAEMBbIi
pe3ynbTaT M COMOCTAaBJIATh €ro C COOCTBEHHBIMH MaTE€MaTHUECKUMH 3HAHHUSIMH. Y4yaliuecs
JOJKHBI HAYYUThCS MPEACTABIATh PE3YNbTaThl HHINBHUAYAIBHON U TPYIIIOBOM MMO3HABATEIBHON
NEeSTENHPHOCTH B (hopMax KOHCIIEKTa, pedepaTa, pereH3uu.

Jlns penieHus MO3HABAaTEIbHBIX M KOMMYHHMKATHUBHBIX 33Ja4 Y4YallUMCS IpEIJIaraercs
HCIOJIb30BaTh pa3jMyHble HMCTOYHMKH HH(POPMAIMK, BKIIOYas SHUIUKIONEIUH, CIOBapH,
MHTEPHET-pecypchl U Jipyrue 0as3bl JaHHBIX, B COOTBETCTBUU C KOMMYHHKAaTHUBHOM 3amauei,
chepoit M curyauuei oOUIEHUS OCO3HAHHO BBIOMPATH BBIPA3UTENIbHBIE CPEACTBA SI3bIKA U
3HAKOBBIE€ CUCTEMBI (TEKCT, TaOIuUIa, CXeMa, ayTMOBU3YaJIbHBINA PO U 1p.).

VYyaiuecss 10JDKHBI YMETh Pa3BEPHYTO OOOCHOBBIBATH CY)KJIEHUS, /1aBaTh OIpPE/ICICHHUS,
MIPUBO JUThH JOKA3aTeIbCTBA (B TOM YHCJE OT IPOTHUBHOIO), OOBIACHATH N3y4YEHHBIE MOJIOKEHUS
Ha CaMOCTOSI TEJIbHO MOJOOPAaHHBIX KOHKPETHBIX MpUMEpax, BIAJETh OCHOBHBIMU BHIAMU
MyOJIMYHBIX BBICTYIJICHUI (BBICKA3bIBAaHUS, MOHOJIOT, TUCKYCCHUS, IOJEMHKA), CIIEOBaTh
STUYECKMM HOpPMaM M MpaBWJIaM BeJeHUs auanora, nucnyra. lIpenmonaraercs mpocreiiiiee
WCIIOJb30BAHUE YYAIIUMUCS MYJIBTUMEAUMHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJIOTMH IS
00paboTKu, mepenadu, cucTeMaruzaluu UH(GoOpMaluu, co 34aHus 0a3 JaHHBIX, MPE3CHTALNUN
pe3y/inbTaTOB NO3HABATENIBHON U IPAKTUYECKOMN AEATEIbHOCTH.

CranzapT OpUMEHTHMPOBaH Ha BOCHUTAHHUE IIKOJbHHUKA - FpakJaHWHA U natpuora Poccun,
pa3BU THE JYXOBHO-HPABCTBEHHOI'O MUpPa WIKOJbHUKA, €M0 HALIMOHAJIILHOTO CAMOCO3HAHUA. JTH
MIOJIOKEHMSI HAIILIIM OTPaKEHUE B COJIEpKaHUU YpPOKOB. B mpornecce o0ydeHus JOKHO ObITh
copMHpPOBaHO YMEHHE (OPMYIUPOBATH CBOU MHPOBO33PEHUYECKUE B3IIIAIAbI U HA 3TOW OCHOBE
OCYILECTBIIATHCS BOCIIMTAHHUE I'PaXAAaHCTBEHHOCTH U IAaTPUOTHU3M.

B pesynbraTe u3ydyeHus MaTeMaTHKH Ha 6a30BOM ypOBHE YUEHMK JIOJIKEH
3HATH/TIOHMMATD.
e 3HAYECHHE MAaTEMaTHUYECKON HAYKHU JJI PELLEHUs 3aJa4, BOZHUKAIOIIKUX B TEOPUH U Ha

MIPAKTHUKE;

e IIHPOTY U B TO K€ BPEMsI OTPAaHUYEHHOCTh IPUMEHEHNS MATEMAaTHUYECKUX METOJIOB K
aHaJIM3y U UCCIIeI0BAaHUIO MTPOLIECCOB U ABJICHUN B MPUPOJIE U OOIIECTBE;



3HAYEHUE MPAKTUKU U BOMIPOCOB, BOSHUKAIOIHUX B CAMOM MaTEMAaTUKE JJIs
(hopMHUpOBaHHS U PA3BUTHUS MATEMATUICCKOW HAYKU; UICTOPUIO PA3BUTHSI MIOHSATHS YMCIIA,
CO3JIaHUSI MATEMATUYECKOr0 aHAJIN3a, BOSHUKHOBEHUS U PAa3BUTHS T€OMETPUU;
YHUBEPCAIBHBIN XapaKTEP 3aKOHOB JIOTUKK MAaTE€MAaTUYECKUX PACCYKICHUM, NX

MIPUMEHHUMOCTB BO BCEX 00JIACTSIX YEIOBEYECKOM JACITEIbHOCTH;
BEPOSTHOCTHBIN XapaKkTep Pa3IMUHbIX MPOIIECCOB OKPYKAIOIIETO MUPA;

AJITEBPA

yMeTb

BBITIOJTHATE apu(METHYECKHIE ICHCTBUS, COUETasi YCTHBIE U ITUCbMEHHBIE PHEMBI,
IIPUMEHEHHE BBIUYNCIUTENBHBIX YCTPOUCTB; HAXOAUTh 3HAUYEHUs KOPHS HAaTypajIbHON
CTENEHHU, CTENIEHH C PallMOHAIBHBIM MOKa3aTeseM, JJorapugma, UCIoJIb3ys Ipu
HE0OX0IMMOCTH BBIYUCIUTENbHBIE YCTPOUCTBA; MOJIb30BATHCS OLIEHKOW U MPUKUAKON
IIpY IPAKTUYECKHUX PACUETaX;

MIPOBOJUTH 110 U3BECTHBIM (POpPMYyINIaM U IpaBUiIaM MpeoOpa3oBaHusl OYKBEHHBIX
BBIPAKEHUH, BKIIOYAIOIINX CTENEHU, PaUKabl, IOTapU(PMbl U TPUTOHOMETPUYECKHE
yHKLH;

BBIYHCIISATH 3HAYEHHSI YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHI, OCYIIECTBIISAS HEOOX0IUMBbIE
MOICTAaHOBKHU U MpeoOpa3oBaHus;

WCII0JIb30BaTh IPHOOPETEHHbIEC 3HAHNS U YMEHUS B IPAKTUYECKON AEATEIbHOCTU U

MTOBCETHEBHOM >KM3HU JIJISI:

MPAKTUYECKUX PacyeToB Mo Gopmynam, BKItoUas GOpMyIibl, CoAepkKallue CTeeHH,
paauKael, Jorapu(mbl U TPUTOHOMETPUYECKHE (PYHKIIUU, UCTIONB3Ys MIPU
HEO0OXO0IMMOCTH CIIPABOYHBIE MaTepUaibl U MPOCTEHIIINE BRIYUCIUTEIbHBIE YCTPONUCTBA;

OYHKINWHU U I'PAOUKHA

yMeTb

OTpEeNATh 3HaueHHe (PYHKIUU 110 3HAUECHUIO apryMeHTa MpHU Pa3IMYHbIX ciocobax
3aaHus QYHKINH;

CTPOMTH TPAPUKH U3YUEHHBIX ()YHKIIHIA;

OIHMCBIBATH TI0 TPAQHKY M B IPOCTEHIIHX CIyYasx MO (GopMyIie OBEICHHE U CBOMCTBA
GyHKIUH, HAXOAUTH 10 TpaduKy GYHKIINU HAHOOJBbINNE U HAUMCHBIINE 3HAYCHUS;
pelaTh ypaBHEHHSI, IPOCTECUIIINE CUCTEMbI YPABHCHUH, HCIIOJIB3Ysl CBOMCTBA (DYHKIIUH U
UX TpaUKoB;

MCIIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B TIPAKTUYCCKOM JNESITEIbHOCTH U

MIOBCETHEBHOM JKU3HU JISL:
ONMCAHMS C TOMOLIbIO (PYHKIUI pa3IMYHbIX 3aBUCUMOCTEH, IPEACTaBICHUS UX
rpadu4ecku, HHTEPIpEeTaluy rpaduKoB;

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

yMeTh

BBIYUCIIATD ITPOU3BOAHBIC U HepBOO6p33HI:>Ie QJICMCHTAPHBIX (I)YHKI_II/II\/’I, HCIIOJIb3YA
CIIPpaBOYHBIC MaTCPHAJIbI;

nCcCiaca0BaTh B HpOCTGﬁH.IHX clryqgasax (bYHKI_II/II/I Ha MOHOTOHHOCTb, HAXOJUTb
HaMOOJIBIINE U HAUMEHBIIINE 3HAUCHUS (I)YHKHHﬁ, CTPOUTDH I“pa(bI/IKI/I MHOI'O4YJICHOB U
HpOCTCfII.HPIX pallnOHAJIbHBIX (I)YHKLII/Iﬁ C UCIIOJIb30BAHUCM allllaparta MaTeMaTU4CCKOro

aHalIn3a,



e BBIYMCIIATH B IPOCTEHIINX CIIydasX IUIOMIAIU C UCTIOJIb30BAaHUEM IIEPBOOOPA3HOM;
e  HCHOJB30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOU NS TEIHHOCTH U

MOBCEIHEBHOM KU3HU 1A
e  peIICHHS MPUKJIAAHBIX 33729, B TOM YUCJIEC COIMATHHO-IKOHOMHUYECKUX U (DU3HMUECKHUX,
Ha HanOOJIbIINE M HANMCHBIITNE 3HAYCHUSI, HA HAX0XKJICHHE CKOPOCTH U YCKOPCHHS,
YPABHEHUWA U HEPABEHCTBA
yMeThb
e pemarh paruoHalIbHBIC, TIOKA3aTEIbHBIC U JIOTApU(PMUICCKIC YPABHCHHS 1 HEPABCHCTBA,
MPOCTEUIINE UPPALIMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHHUS], UX CUCTEMBI;

e COCTaBJIATh YPaBHEHHs M HEPABEHCTBA IO YCIOBHIO 33]1a4M;

e HCIOJb30BaTh JUIsl NPUOIMKEHHOTO PELICHUS] YPAaBHEHUI U HEPABEHCTB rpauueckuii
METOJ;

e u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUN MPOCTEHIINX
YpPaBHEHUH U UX CHUCTEM;

e HCIOJb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTUYECKON IESATENIbHOCTH U

TTOBCETHEBHOM KU3HU JIJIS:
e TIOCTPOCHHS U UCCIEAOBAHUS MPOCTEHIITUX MAaTEMAaTHIYECKUX MO/IEIICH;
OJIEMEHTBI KOMBUHATOPUKHM 1 TEOPUU BEPOSATHOCTHU
yMeTh:
e pemiath npocTeirie KOMOMHATOPHBIE 331a4U METOJIOM Iiepedopa, a TaKkKe ¢
WCIOJIb30BAHUEM U3BECTHBIX GOPMYIT;

e BBIYUCIISTH B MPOCTEHIINX CIy4asiX BEPOSATHOCTH COOBITHI Ha OCHOBE MOJICUETa YKCia
HCXOJIOB;

e  HCINOJb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B MPAKTUYECKON JESTENIbHOCTH U
MTOBCEHEBHOM >KU3HU JIJISI:

e aHaliM3a p€aJIbHBIX YHCJIOBBIX JAaHHBIX, IPEACTABJICHHBIX B BUJC JUarpaMM, Fpa(l)I/IKOB;



« KaneHpapHo-TemaTuyeckoe naaHMpoBaHue
o anrebpbl n Hayan aHanmsa 11 knacc

e Konunuyecrso yacos B Hegento: 34
e TlopoBoe Konnyectso yacos: 102 y

Ne Kon-Bo Kon-so | [ata Mpumeu.
YpOKa YacoB Mo | 4acoB no
Conepwanne pasgeny Teme
1-3 | NosTOpeHue Kypca anrebpbl U Hayan aHanusa 10
Knacca
3
Fnasa 7. TpuroHomeTtpuueckune pyHKLUU 11
4 ®PyHKUMU. ObnacTb onpeaeneHmna 1 MHOXECTBO 3HAYEHUI.
TpuroHomeTpuyeckme GyHKLUM
2
5-6 CBoicTBa GYHKLMN: YETHOCTb, HEYETHOCTb, NEPUOANYHOCTD
TPUrOHOMETPUYECKMX QYHKUMIM, OCHOBHOW nepuoa,
orpaHnYeHHocTb. Mpadumkn PyHKUMA. ACMMNTOTbI FPadUKOB.
MpeobpasosaHuA rpadunKkos. Mprumepbl GYHKLMOHANBHBIX
3aBUCMMOCTEN B pPeasibHbIX NPOLLECCaX U ABNEHMUAX
2
7-8 | BxogHana KOHTpoOIsibHas paborta B ghopmare 2
Er3 (6asosBbisi ypoBeHs)
9 CBoicTBa GyHKLUMU Y = COS X U ee rpaduK 2
10 CeoictBa QYHKUMM Y = Sin X 1 ee rpadmk 1
11 CeoicTBa GyHKUMKN Y = tg X U ee rpaduK 1
12 ObpaTHble TpUroHomeTpuyeckue GyHKLMM 1
13 YpoK 0606LeHNA U cucTEMATU3ALUN 3HAHWIA.
MpeobpasoBaHuA rpadnKoB: NapaniesibHblli NepeHoc,
CMMMETPUA OTHOCUTENIbHO OCEM KOOPAMHAT, PacTAXKEHME U
cKaTve BAONb OCEN KOOPAMHAT 2
14 | KoHTponsHasa pabora Ne 1 no reme 1
«TpuroHomerTpuyeckme QhyHKLUNN»
Fnasa 8. MpousBogHasn U ee reoMmeTPUUYECKUI CMbICN 21
15-17 | NpupaweHune pyHKumnun. NpomssoaHasn. MNoHATME O 3
HenpepbIBHOCTN GYHKUMN U NpeaeibHOM Nepexose.
dur3nMYecKknit cMbICN NPOM3BOAHOM




18-19 | MpounsBoaHan cTeneHHON GyHKUUM

20-23 | Npaswuna anddepeHumposaHma. NponssoaHaa cymmsl,
pa3HOCTW, NPOM3BEAEHMNA, HACTHOrO.

24-27 | Npoun3BogHbIe HEKOTOPbIX 3/1IEMEHTAPHbIX GYHKLUMIA.
Mpon3BoAHblE TPUTOHOMETPUYECKUX PYHKLUNA.
MpounsBoaHanA cNoKHOM GYHKLMM BUAA Y =
f(kx+b).MponsBoaHble 06paTHOM PYHKLUM U KOMNO3ULIUU
AaHHOW QYHKLMU C IMHENHON

28-32 | TeoMeTpUYECKUI CMbIC/T NPOU3BOAHOM. YpaBHEHNE
KacaTenbHOM K rpadumry GpyHKLMK.

33-34 | YpoK 0606LeHMA 1 cuctemaTn3aumm 3HaHUM

35 | KoHnTponbHas pabora Ne 2 no reme
«llponssogHasn»
FnaBa 9. MpumeHeHMe NPOM3BOAHOM K UCCNeA0BaHUIO
byHKUMIA
18

36-38 | Bo3spacTtaHue u ybbiBaHMe PpyHKLMU. KpuTnyeckme m
CTauMoHapHble ToUKN dyHKLMK. Teopema JlarpaHxa.

39-42 | 3KcTpemymbl GYHKUMM

43-46 | MpmeHeHne NPon3BOAHOM K MOCTPOEHMUIO rpaduKoB
bYHKUMM

47-48 | Hanbonblee n HanmeHbLlee 3HaYeHUA GYHKLUM

49 BbinyKknocTb rpadmka yHKUMU, TOUKKU Nepernba. BTopas
npoussogHas n ee GU3NYECKNIA CMbICA

50-51 | NMpumepbl UICNONb30BAHMA NPOU3BOAHOM AN HAXOXKAEHMUA
HaWNyYLIEero pewweHnsa B NPUKNaaHbIX, COLUANbHO-
3KOHOMMYECKMX 3aJa4ax.

52 | KoHnTponsHasa pabora Ne 3 no reme
«lIpumerHeHne rnpon3BogHOM»
53 Peseps
Fnasa 10. UHTerpan 13

54-55 | NepBoobpasHan

56-68 | MpaBuKna HaxoxaeHUa NnepBoobpasHbIX

69-71 | NoHATMe 06 onpeaeneHHOM UHTErpase Kak naowaam

KpMBOAMHENHOM Tpaneuuun. ®opmyna HotoToHa-/leibHuMua.




BbluncneHne naowaaen KpMBOAMHENHbIX Tpanewmi

72-73

BbluncneHne nHTerpanos. BoluncneHume naowaaei c
NMOMOLLbIO MHTErpanos. MpumeHeHne NPoOU3BOAHOM U
MHTErpana K peleHunIo NpakTMYecknx 3agay

74-75

0O606uieHne maTepunana no teme «MHTerpan»

70

KoHntponesHana pabora Ne 4 no reme
«UhHTErpan»

Fnasa 11. dnemeHTbl MaTeMaTUUECKOM CTaTUCTUKM,
KOMBWHATOPUKKN U TEOPUUN BEPOATHOCTEN

76

Mpasuno npousseseHua. TabamyHoe u rpapuyeckoe
npeacTaBiaeHUe AaHHbIX. Y4CNOBbIE XapaKTEPUCTUKM PALOB
OaHHbIX. MooyepéaHblii U 0 AHOBPEMEHHbIN BbIOOP
HECKOJIbKUX 3/1IEMEHTOB M3 KOHEYHOTO MHOXECTBa.

77-78

PasmeleHua. MepectaHoBKM. CoueTaHUs U X CBOMCTBA.
dopmynbl YMcna NepecTaHOBOK, COYETAHNM, Pa3sMELLLEHMU.
PelweHne KOMBUHATOPHbIX 3a4au4.

79

BuHOoMUWHanbHaa ¢opmyna HbtoToHa. BUHOM HbloTOHa.
CBoicTBa BUHOMUHANbHBIX KO3GULMEHTOB. TPEYroIbHUK
Mackans.

80

KombuHaums cobbiTnin. MpoTnBononoKHoe cobbiTue.

81-82

BepoATHOCTb cobbiTuA. BepoATHOCTb M cTaTUCTUYECKaA
4aCTOTa HaCTynneHuAa cobbitna. CnoxkeHne BepOHTHOCTeVI.
BepoATHOCTb CYMMbl HECOBMECTHbIX CO6bITMV1, BEPOATHOCTb
NPOTUBOMNOJIOKHOIO cobbiTuA.

83

HeszaBncrMmble cobbiTUS. YMHOKEHNE BepOﬂTHOCTeVI.

84

CTaTnucTnyecKasa BepoATHOCTb. PelleHne npakTnyecknx sagad
C npyumeHeHune BepPOATHOCTHbIX MEeTO40B. Cﬂy‘-laﬁHble
Be/IMYMHBI. LleHTpanbHble TeHAEHLUN

85-
102

UToroBoe noBTOpEeHMe Kypca anrebpbl M Havan
aHanusa

NToroBasa KOHTPOJibHaA paboTta

27
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