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IMosicuuTeILHAS 3aNIMCKA

Paboyas yuebHas mporpamMma 1o anredpe paspadboTaHa Ha OCHOBE HOPMAaTHUBHBIX JOKYMEHTOB:
1.

2.

10.

®enepanbubiii 3akoH «O0 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 Ne
273-D3;

@enepalibHbIl  TOCYJApPCTBEHHBIN 00pa30BaTENbHBIM CTaHAAPT CPEIHETro o0urero
obpazoBanus (OGI'OC COQ), yTBepkI€HHOro Mpuka3zoM MUHHUCTEPCTBA 00pa3oBaHUs U
Hayku P® ot 17.05. 2012 1. Ne 413;

[Tpuka3 Mwuno6puayku Poccun ot 31.12.2015r. Ne 1578 «O BHeceHUM H3MEHEHUH B
denepanbHbIi  TOCYAapCTBEHHBIM 00pa30BaTeIbHBIA CTaHIAPT CPEAHEr0  OOIIEeTo
oOpa3oBaHUs, YTBEPXKICHHBIA TpUKazoM MUHUCTEpCTBA O0pa3oBaHWs W  HAYKH
Poccuiickoit ®enepamyu ot 17 mast 2012 r. Ne 413»

[Tpuka3 Munobpuayku Poccum ot 29.06.2017r. Ne 613 «O BHeceHWHM H3MEHEHHU B
denepanbHbIE  TOCYAApCTBEHHBIM 00pa30BaTeIbHBIA CTaHAAPT CPEAHEr0  OOMIEeTo
oOpa3oBaHMs, YTBEPXKICHHBIA TpUKazoM MUHUCTEpCTBA OOpa3oBaHWs W  HAYKH
Poccuiickoit ®enepanyu ot 17 mast 2012 r. Ne 413»

[Tucekmo MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepauuu ot 28.10.2015r.
Ne 08-1786 «O pabouux nmporpamMmax y4eOHbIX TPEIMETOBY

®denepanbHbIN IEpeUYeHb YUSOHUKOB, PEKOMEHIYEMBIX K UCIIOJIb30BAHUIO MPU peaTH3alUN
UMEIOIINX TOCYJapCTBEHHYIO aKKpEeIUTAIMI0 00pa3oBaTeNbHbIX IPOTPAMM CPEIHETO
obmiero o0Opa3oBaHMs, YTBEPXKICHHBIM MpHKa3oM MHHHCTEPCTBA [IPOCBEILECHUA
Poccutickoii ®eneparuu ot 28 nexadps 2018 r. N 345.

OcHoBHasi oOpa3oBaTellbHAsE TporpamMma cpeaHero obmiero oopaszosanuss MbBOY «COIlIl
Neo 9 umenu B. 1. HekpacoBay, ytBepxkiaeHHas npuka3zom Ne 103 ot 30.08.2019 .
VYuebnsiit mman MBOY «COL Ne 9 umenu B. 1. HekpacoBay;

[Tonoxxenue o padoueii mporpamme yuutenss MbBOY «COLL Ne 9 umenu B.U. HekpacoBay;
«IIporpamma o061meoOpa3zoBaTeNbHBIX yUpekIeHH. Anredpa u Havyana aHanuza. 10-11
kiaccsl, - M.IIpocsemenue, 2009. CocraBurens T. A. Bypmucrposay.

Heau n3yyenus npeamera:

dbopMupOBaHUE MpEACTAaBIECHUN 00 MAEIX U METOAaX MaTeMaTHUKH; O MaTeMaTHUKE Kak
YHUBEPCAJIbLHOM SI3bIKE HAyKH, CPEACTBE MOJIEIUPOBAHNS SBJIEHUHN U MIPOLIECCOB;
OBJIAJICHUE YCTHBIM M NHCbMEHHBIM MAaTEMaTHYECKUM S3BIKOM, MaTeMaTUYECKUMU
3HaHUSIMH U YMEHHUSIMH, HEOOXOJUMBIMH Ul HM3yY€HHUsl IIKOJbHBIX €CTECTBEHHO-
HAy4YHBIX JWCUMIUIMH, JUIS TPOAOJDKEHHsS 00pa3oBaHUS M OCBOEHHUS H30paHHOMN
CIEUAJIBHOCTH Ha COBPEMEHHOM YPOBHE;

pa3BUTHE JIOTMUECKOTO MBILUICHHUS, AITOPUTMUYECKON KYJIbTYPBl, MPOCTPAHCTBEHHOIO
BOOOpa)KE€HUS, Pa3BUTUE MATEMaTHMUECKOTO MBIIIJICHUS W HHTYMIMHM, TBOPUYECKHUX
CHOCOOHOCTE Ha ypOBHE, HEOOXOIMMOM JJIsi NMPOJODKEHUS 00pa3oBaHUS M JJIS
CaMOCTOSITENIbHON /1€ATEeIbHOCTU B 00JJACTH MaTeMaTUKH U €€ MPUJIOKEHUH B Oyy1ei
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

BOCIIMTAHHUE CPEJCTBAMU MAaTEMATUKH KYJbTYpBl JUYHOCTH: 3HAKOMCTBO C MCTOpHEH
pa3BUTHS MaTEMaTHKH, SBOJIOIMEH MaTeMaTH4YeCKUX HIeH, MOHMMaHHE 3HAYUMOCTHU
MaTeMaTHKH JUIsl 00IIIeCTBEHHOTO Iporpecca.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPEJIMETA

M3ydyeHne MaTeMaTHKH 1aeT BO3MOKHOCTh O0YYAIOMIMMCS TOCTUYD CIIEAYIOIINUX PE3yIbTaTOB
pa3BUTHUSA:
JINYHOCTHBIE Pe3yJIbTATHI:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHOM MPAKTHUKH;

c(hOpMUPOBAHHOCTh OCHOB CaMOpPa3BHTHS W CaMOBOCIIUTAHHUS B COOTBETCTBHH C
00111e4YeI0BEUECKUMU HPAaBCTBEHHBIMU I[IEHHOCTSIMHU U UJI€aIaMU POCCUMCKOTO TPasKJIaHCKOTO
00111eCTBA;

TOTOBHOCTb U CITOCOOHOCTB K CAMOCTOSITEIHHOM, TBOPUYECKON M OTBETCTBEHHOM ESITEIILHOCTH
(oOpa3oBarenbHON,yueOHO-UCCIICOBATEIBCKOM, MPOCKTHONH, KOMMYHHUKATHBHOMN, HHOM);
c()OPMUPOBAHHOCTh HABBIKOB COTPYJHUYECTBA CO CBEPCTHHKAMH, IETHMH CTapIiiero u
MJIQJIIIETO BO3pPAacTa, B3POCIBIMA B 0Opa30BaTeNbHOH, OOIIECTBEHHO ITOJIE3HOM, y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHOM U APYTUX BUIAX AEATEIbHOCTH;

TOTOBHOCTh ¥ CIIOCOOHOCTh K OOpa30BaHHIO, B TOM 4HCIE CaMO00pa3oBaHUIO, Ha
MPOTSYKEHUH BCEU JKU3HU,

CO3HATENbHOE OTHOIIECHHWE K HEMPEepPhIBHOMY OOpa30BaHUI0 KaK YCJIOBUIO YCIEIIHON
pod)eCCHOHAIBHON 1 0OIIECTBEHHOM JCATEIHbHOCTH,

OCO3HaHHBII BBIOOp Oynaymiedt mnpodeccun Ha OCHOBE TIOHMMaHUs €€ LEHHOCTHOTO
COJIepKaHUs U BO3MOXKHOCTEH peain3aiuy COOCTBEHHBIX )KM3HCHHBIX IJIAHOB;

OTHOIIIEHHE K TPOo(EeCcCCHOHATBHON ACSITENIBHOCTH KaK BO3MOXKHOCTH y4YacTHsS B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, O0IIEHAIIMOHATIBHBIX MPOOIIEeM;

MeTal’lpe}lMeTHbIe pe3yJabTaThl:

YMEHHUE CaMOCTOSITEIIBHO OMPENENATh LIEJIM U COCTABNIATH IUIAHBL
CaMOCTOATEJIBHO ~ OCYUIECTBIIATh, KOHTPOJMPOBATH M KOPPEKTUPOBATH YPOUHYIO M
BHEYPOUHYIO (BKJII0Yasl BHEIIKOJIbHYIO) JESITEIbHOCTD;

HCII0JIb30BAaTh Pa3IUYHbIE PECYPCHI Il JOCTHIKEHHUS 1IEJIEH;

BBIOUpATh YCIHEIIHbIE CTPATETUU B TPYAHBIX CUTYALIUAX;

yMEHHE TPOJYKTUBHO OOMIATbCSI U  B3aUMOJICMCTBOBaTH B TIPOIECCE COBMECTHOM
JIEATENBHOCTH,

YUUTHIBATh MO3UILIUU APYTOTO, 3PPEeKTUBHO pa3pemaTs KOHPIUKTHL;

BJIQJICHWE HABbIKAMU TIO3HABaTEeNbHOH, Yy4eOHO-MCCIENOBATENbCKOW U MPOEKTHOMN
JIeSTeTbHOCTH, HABBIKAMHU pa3pelieHus mpooiem;

CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIEHOMY TOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX
3a71a4, IPUMEHEHUIO PA3JIMYHBIX METOJOB [TI03HAHUS,

TOTOBHOCT M CIHOCOOHOCTh K CaMOCTOSITENFHOW HMH(POPMAIMOHHO-TIO3HABATEIHLHOM
NeSTeTbHOCTH, BKIIIOUasi YMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHGOpMAIIUH,
KPUTHYECKH OIICHHBATh U WHTEPIPETHPOBATh WH(OPMAINIO, MOMyYaeMyH H3 Pa3IuYHBIX
HMCTOYHUKOB;

BJIAJICHUE SI3BIKOBBIMU CPEJICTBAMU — YMEHHE SICHO, JIOTUYHO U TOYHO M3JaraTh CBOKO TOUKY
3pEHUSs, UCTIOJIB30BaTh aJICKBATHBIC SI3bIKOBBIE CPE/ICTBA;

BIIaJICHUE HABBIKAMU TMO3HABATEIHHON PeICKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUH U
MBICIIUTEIBHBIX IPOLECCOB, HUX pe3yJbTaTOB M OCHOBAHUM, TIPaHULl CBOETO 3HAHUI U
HE3HaHMS, HOBBIX MO3HABATENBHBIX 3371a4 U CPEACTB UX JOCTUKEHHUS.

IIpenmeTHblie pe3yJbTaThl:

C(I)OpMI/IpOBaHHOCTB HpeIICTaBJ'ICHI/Iﬁ O Mar€MaTUKEC KaK 4YaCTHu MHpOBOfI KYJbTYpPBI U O
MECTEC MaTeéMaTuKu B COBpeMeHHOfI OUBWIN3alluU, O crmocobax oOIMCaHHMsI Ha
MaTeMaTHYe€CKOM S3bIKE SBICHUN PCaJILHOTO MHpPA;



c(OPMHPOBAHHOCTh MPEJICTABICHUH O MaTeMaTHYECKUX IMOHATHAX KaK O BaKHEHIIHMX
MaTEeMaTHYECKUX MOJEINAX, MO3BOJIAIONIMX OIMCHIBATH M HW3ydaTh pas3HbIC IMPOIECCH U
SIBJICHHUS,

NOHUMaHHE BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOSHHSI MAaTEMAaTHYECKUX TEOPHil;
BJIAJICHUE METOJaMHU JIOKa3aTeNbCTB M AJITOPUTMOB DPEIICHHS; YMEHUE WX INPHUMEHSTH,
IPOBOANTH JOKA3aTeNbHbIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

BJIaZICHUE CTAaHIAPTHBIMH TNpUEMAMU pELICHUS PpAlHMOHAJIBHBIX U HPPALMOHAIBHBIX,
MOKa3aTeJIbHBIX, CTETICHHBIX, TPUTOHOMETPHYECKUX YPABHEHUI M HEPaBEHCTB, UX CHCTEM;
UCTIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX HPOrpaMM, B TOM YHCIE JJIS TOHMCKA ITyTH
pELICHNS U WUTIOCTPALMU PEIICHUs] YPAaBHEHUH U HEPAaBEHCTB;

c(OPMHPOBAHHOCTh NPEACTABICHUNH OO0 OCHOBHBIX TOHATHSX, HICSIX M METoJax
MaTeMaTUYECKOr0 aHaAJIN3a,;

BJIAJICHHE OCHOBHBIMU IOHATUSMH O IUIOCKUX M TPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOHCTBAX;

c(OPMUPOBAHHOCTh YMEHHS PACIIO3HABATh HAa YEPTEKaX, MOJCISAX M B PEATbHOM MHpE
reoMeTprIecKue (PUrypsl;

NPUMEHEHHE W3yYEHHBIX CBOWCTB TeOMeTpHuecKkux ¢uryp u ¢Gopmyn ais pemeHus
reOMETPUYECKUX 33/1a4 U 3a/1a4 C MPAaKTHUECKUM COEp’KaHHEM;

c(OPMUPOBAHHOCTH MPEICTABICHUH O MPOLECCaX U SBICHUSIX, MMEIOIINX BEPOSTHOCTHBIH
XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEabHOM MHUpPE, 00 OCHOBHBIX IMOHSITHIX
3JIEMEHTapHON TEOPHH BEPOSTHOCTEH;

YMEHHH HaXOIUTh W OLEHHBATH BEPOATHOCTH HACTYIJICHUS COOBITUH B NPOCTEHIIMX
NPAaKTUYECKUX CUTYalUsX U OCHOBHBIE XapaKTEPUCTHKH CIyYalHBIX BEJTUYNH;

BJIAJICHHE HABBIKAMH HCIIOJIb30BAaHHS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IPH PEIICHUH
3a1ad.

B xome ocBoeHus copaep)kaHUsT MaTeMaTH4YeCKOro oOpa3oBaHUs YydallMecs OBJaJeBalOT
CHUCTEMOH JINYHOCTHBIX, PETYJIATUBHBIX, I03HABATEIILHBIX, KOMMYHHMKAaTUBHBIX YHUBEPCAIbHBIX
yueOHBIX AEHCTBHIM, a TaKkxKe:

IIOCTPOCHHST M HCCIENOBAaHUSA MATEMaTHMYECKUX MOJENEW Ul ONMCAaHUsA W PEIICHUs
IIPUKIAIHBIX 3a7a4, 3a7a4 U3 CMEXXHbBIX JUCLUIUINH;

BBIMIOJTHEHUE UM CaMOCTOSITEIBHOE COCTABJIICHUE AITOPUTMHMYECKHUX MPEANHUCAHUN U
MHCTPYKLUMH Ha MaTeMaTMYeCKOM MaTepuaie; BBINOJIHEHHUS pacyeToB MPAKTHUYECKOIO
XapakTepa;

UCIMOJIb30BaHUSI MaTeMaTU4ecKuX (OpMyJT U CAMOCTOSITEILHOIO COCTaBJIEHUS (OpMys Ha
OCHOBE 000OIIEHHS YaCTHBIX CITy4aeB U SKCIEPUMEHTA;

camocTosiTeNbHas paboTa ¢ MCTOYHUKAMU HH(pOpMaIu, o00OLIEHUs U CUCTeMAaTHU3aluu
NOJY4YeHHOM nH(pOpMaluy, UHTETPUPOBAHUS €€ B TUYHBIN OIBIT;

NPOBE/IEHUE JIOKA3aTEeNIbHBIX PACCYXKAEHUH, JIOTHYECKOro OOOCHOBaHMS  BBIBOJIOB,
pa3IuYeHUs JOKa3aHHBIX M HEJOKAa3aHHBIX YTBEP)KIEHUM, AapryMEHTHUPOBAaHHBIX M
HMOIMOHAIBHO YOEIUTEIbHBIX CYXKICHUII,

CaMOCTOSITENIbHAsE M KOJUIEKTUBHAs JIEATEIBHOCTb, BKIIOUEHHE CBOMX pE3YJIbTaTOB B
pe3yNbTaThl paboThI IPYIIbI, COOTHECEHUE CBOET0 MHEHHUS C MHEHUEM JPYIUX YYaCTHHUKOB
y4eOHOT0 KOJUIEKTUBA 1 MHEHHEM aBTOPUTETHBIX HCTOYHUKOB;

pasBuTHE y OOyyaromMxcsi CHOCOOHOCTH K CaMOCO3HaHMIO, CaMOPa3BUTHIO U
CaMOOIIPEIENIEHUIO;

dbopMUpOBaHHE JIMYHOCTHBIX I[IEHHOCTHO-CMBICJIOBBIX OpPHUEHTUPOB U  YCTaHOBOK,
CIIOCOOHOCTH MX UCIOJIb30BaHUS B yUeOHOM, TO3HABATEIHLHON U COLIMAIbHON MPAKTHKE;



CaMOCTOSITENIFHOTO ~ IUIAHHUPOBAHUS M OCYIIECTBICHHUS Y4YEOHOH JEATETBbHOCTH U
OpraHu3aly y4eOHOro COTPYJHHYECTBA C MEAAroraMM U CBEPCTHHKAMM, K MOCTPOCHHIO
WH/IMBUYaIbHOM 00pa30BaTeIbHOM TPAEKTOPUH;

dopmupoBaHne y OOyYarOIIMXCA CHCTEMHBIX TMPEICTABICHUH M OIBbITa MPUMEHEHUS
METO/I0B, TEXHOJOIMM M (OpM OpraHu3allMyd MPOEKTHOM U y4eOHO-HCCIIEJ0BATENbCKON
JESITeIbHOCTH ISl JOCTHKECHUS IPAKTUKO-OPUEHTHPOBAHHBIX PE3yJIbTATOB 00pa30BaHMS;
dbopMUpOBaHHE HABBIKOB pa3pabOTKH, pealu3alud H OOIIECTBEHHOW TMpe3CHTAllUN
00y4aroIyUMuUCs pe3yIbTaTOB MCCIIEAOBAHUS, UHIMBUAYAIBHOIO IPOEKTA, HAIIPABICHHOIO
Ha pelIeHNE HayYHO, TMYHOCTHO U (WJIM) COLMATIBLHO 3HAUUMOM NPOOIIEMBI.



COJIEPKAHHUME (340 u)
10 KJIACC
Anrebpa ¥ Hadasa MartemaTudeckoro agaiansa (102 g)

DyHKIMHU
Ornpezenenre YnucaoBoi PyHKITMU U CrIOCOOBI ee 3a1anusa.001acTh OnpeIesieHuss © MHOYKECTBE

3HaYeHU! (PYHKINH.

CpoiicTBa (DyHKIMH; HENPEPHIBHOCTb, IEPUOIUYHOCTh, YETHOCTb, HEUETHOCTh, BO3pACTaHUE U
yObIBaHKE SKCTPEMYMbI, HAUOOJIbIIIEE U HAUMEHBIIIEE 3HAUEHUS], OTPAHUYCHHOCTD, BBIITYKJIOCTb,
coxpaHeHMe 3Haka. CBsA3b MEXIy CBOMCTBAMU (DYHKIMH €€ rpaduKoMm.

Ob6parnas ¢pyHkuma. OyHKIMH y = Sin X, Y = COS X, UX CBOWCTBA U IrpapuKu.

[Toctpoenue rpaduka pynkiuu y = mf(x). [Toctpoenue rpaduka pynkuu y = f(kx).I'padux
rapMOHUYECKOT0 KOJIeOaHusI.

OyHKIMY y = tg X, Y = ctg X, UX cBOMCTBa U rpaguku.O0paTHbIE TPUTOHOMETPHUECKUE
¢ynkuun. @ynknus y = arcsin X. yHkius y = arccos X. @yHkuus y = arctg X. OyHKuus y =
arcctg x. [IpeoOpa3oBanue BeIpaKE€HUH, COAECPIKALMX 00OpaTHbIE TPUTOHOMETPUUYECKHE
GyHKIIH.

Tpuronomerpus

UucnoBas OKpyXHOCTb. UncioBasi OKpY>KHOCTb Ha KOOpJMHATHOM IU10cKOCcTU. CHHYC, KOCHHYC,
TaHIe€HC B KOTaHreHc. TpuroHoMmerpuyeckue GyHKIUN YUCIOBOrO apryMeHTa. Paguannas mepa
yria. Tpuronomerpuueckue GyHKIUHU YIiIoBOro aprymenta. CHHYC ¥ KOCHHYC CyMMBI U
Pa3HOCTH apryMEeHTOB. TaHreHC CyMMBI M Pa3HOCTH apryMeHTOB. POpMyJIbl IPUBEACHHUS.
®opmyIsl 1BOMHOTO aprymenTa. @opmyiibl HoHMKEeHHs cTeneHu. [IpeodpaszoBanue cymm
TPUTrOHOMETpHUUYECKUX (YHKUUI B npousseneHus. [IpeoOpa3oBanue npousseeHui
TPUTOHOMETpHUYECKUX (YHKIUH B cyMMBl. [IpeoOpazoBanme BeipaskeHUs A sin X + Bcos X k
Buay C sin (x +1).

TpuroHoMeTpuyecKrue ypaBHEHUS U HEPABEHCTBA

IIpocreiiine TPUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA. I1epBbie npencraBinenus o
IIPOCTEHIINX TPUTOHOMETPUYECKUX ypaBHEHUAX. Pelenue ypaBHenus cos t = a. Pemenune
ypaBHeHus sin t = a. Pemenue ypaBHeHu# tgt = a, ctgt = a. [Ipocreiiiine TpPUroHOMETPUIECKHE
YPaBHEHHS.

Meroap! pemeHns TPUrOHOMETPUYECKUX ypaBHEHUN. MeTo1 3aMeHsbl mepeMeHHoN. MeTo
pa3ioXkeHus: Ha MHOKUTEIN. O JHOPOIHBIE TPUTOHOMETPUYECKHUE YPABHEHUS.

IIpousBoaHas.
Yucnossle nocaenoBaTeNbHOCTH. ONpeieneHne YUCIOBOM MOCIe0BaTeIbHOCTH U CIIOCOOHI ee

3anaHus. CBOMCTBA YMCIIOBBIX MOCIEA0BATEIbHOCTEH.

[Tpenen uncnoBeIx nociaeaoBarenbHocTed. OnpeneneHue npeaesa nociae10BaTeNbHOCTH.
CBoiicTBa CXOIAIIUXCS MOCTEA0BATEIbHOCTEW. BriuncieHue npeiesnoB mocae0BaTeIbHOCTEH.
CymMa 6eCKOHEUHOM reoMEeTpHUUECKOM Mporpeccuu.

[Ipenen dyukmuu. [penen pynkuun Ha 6eckoHeyHOCTH. AcUMNOTOTHI. [Ipenen pyHkmnu B
touke. [ToHsTHE 0 HenpepbIBHOCTH QyHKIMHU. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIHSX.
[Tpupamenue aprymenra. [Ipupamenne GpyHkuun.

Omnpenenenue Npon3BoIHON. 3a1a4uu, MPUBOIAIIME K MIOHATUIO TPOU3BOAHON. Onpenenenne
IIPOU3BOJHOM.

Brruncnenue nponsoanbsix. @opmynsl auddepennunposanus. [Ipasuna quddepenppoanus.
[TonsiTHE M BBIYKCIIEHUE TPOU3BOIHON n-To nopsiaka. JuddepeHnupoBanue cioxHOW QyHKITUH.
Juddepenunpopanue odpaTHoil pyHKIMH. YpaBHEHHE KacaTeIbHOH K rpaduky GyHKINH.
[TpumeHeHre mpou3BOJHON i uccienoBanus pyHkuuid. Mccnenosanue GpyHkuuii Ha
MOHOTOHHOCTb. OThICKaHUE TOYEK dKCTpeMyMa. [[pumeHenne npon3BogHON I
JI0Ka3aTeNNbCTBA TOKIECTB U HepaBeHCTB. [locTpoeHune rpa@ukoB QyHKIIHIA.



[TpuMeHeHre TPOU3BOTHON SIS HAXOXKACHHUS HAauOOJIBIIINX ¥ HANMEHBIITNX 3HAYCHUH BEJTHYIHH.
Haxoxxnenne HanOobIIero 1 HAMMEHBIIET0 3HAYSHUH HeTIPEPhIBHOM (DYHKITNH HA IPOMEXKYTKE.
3a7a4y HA OTBICKAHKME HAUOOIBIINX M HAUMEHBIINX 3HAYEHU BETMYHH.

[ToBTOpeHue Kypca aareopsl © MaTeMaTHYECKOro aHanm3a 3a 10 xiace

T'eomerpusd (68 1)
AKCHOMBI CTEPEOMETPUM U UX CIEACTBUS
[Tpenmer crepeomeTpun. AKCUOMBI cTepeoMeTpun. HekoTopele ciecTBUS U3 aKCHOM.
[Tapajy1eabHOCTh OPSIMBIX U IJIOCKOCTEN
[TapayuieabHOCTB IPSIMBIX, IIPSIMOU U IIJIOCKOCTH. B3aMHOE pacIioyioKeHue AByX MPsIMBIX B
MIPOCTPAaHCTBE. YTrosl MexIay AByMs npsmbeiMu. llapamnensHocTh miiockocreid. Terparap u
napajuieaenumnes.
IlepneHaAMKYASIPHOCTD NPSAMBIX U MJIOCKOCTEN
IlepneHquKyIApHOCTh HPSMOM M IUIOCKOCTH, NEPHEHAMKYJSIP M HAKIOHHBIE. YTOJI MEXAY
NpsAMOM U TUIOCKOCTBhIO. [IByrpanHblid yroi. [lepnenaukyaspHOCTh MIOCKOCTe. TpEXrpaHHblii
yroj. MHOrorpasHslii yroJ.
MHOrorpaHHuKu
ITonsitne MHOrOrpannuka. Ilpusma. Ilupamuna. IIpaBunbHble MHOTOTPaHHUKH.
BekTopbl B IPOCTPaHCTBE
[TonsiTue BexkTOopa B mpocTpaHcTBe. CI0KEHUE U BBIUNTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucio. KoMianapabie BEKTOPHI.
IloBTOpEHUE
AKCHUOMBI CTEpeOMETpuM U uX cuenctsus. llapannenbHOCTh NPSAMBIX M IJIOCKOCTEM.
IlepnenquKyIspHOCT IPSAMBIX M ILIOCKOCTEH. Teopema o Tpex neprneHaukyssipax. IIpusma,
nupamuga. BeKTopsl B IpOCTpaHCTBE.

11 KJIACC
AnreGpa u Hayasia martemaruueckoro anaiausa (10249)

CreneHu ¥ KOpHY.

Kopenb crenenu n>1 u ero cBoiictBa. CTeneHb ¢ palMOHaJIbHBIM [TOKA3aTEIEM U €€ CBOWCTBA.
[TonsiTe O CTENEHM C NEHCTBUTENBHBIM INOKa3aresneM. CBOICTBA CTENEHU C IEHCTBUTEIBHBIM
nokazareneM. CreneHHass (yHKUHS C HaTypaJbHBIM IIOKa3aTeiaeMm, €€ CBONCTBA U TIpaduk.
W3BiieueHre KOpHEN U3 KOMIUIEKCHBIX YHCEI.

[ToxazarenbHast u gorapudmuyeckas GyHKIUY.

[Toka3zarenbHas QyHKIUS (IKCIIOHEHTa), €€ cBoiicTBa U rpaduk. Jlorapupmudeckas QyHKIMS,
e€ cBolicTBa U rpaduK.

Jlorapupm uncna. OcHoBHOe Jorapudmuueckoe ToxaectBo. Jlorapudm mnpousBeneHus,
YaCTHOT'O, CTENEHU; Mepexo] K HOBOMY OCHOBaHMIO. JI€CATUYHBIN U HATypaJbHBINA JOrapuMsl,
YHCJIO €.

[TpeoOpa3zoBanus BbIpaXEHHUH, BKIIOYAIOIIUX apU(PMETHUECKHE OINepaliu, a TakKe oreparuu
BO3BE/ICHUS B CTENEHb U JIOTapU(PMUPOBAHUS.

BepTukanbHble W TOpU30HTaNbHBIE acUMNOTOTHI TpadukoB. ['paduku ApoOHO-TMHEHHBIX
¢yukuuii. [IpeobpazoBanus rpadukoB: HapayieIbHBIA MEPEHOC, CUMMETPHUS OTHOCHUTEIHHO
ocell KOOpJIMHAT U CUMMETpHUS OTHOCUTENIbHO Haydaja KOOPAWHAT, CUMMETpPHUS OTHOCUTEIBHO
IPSIMON y=X, PACTSKEHHUE U CKATHE BJIOJIb OCEH KOOPAUHAT.




[lepBoOOpa3Has U HHTETpad.

[Tnomane kpuBoauHeHHOM Tpaneuun. [lonaTue 06 onmpeneneHHoM uHTerpaine. [leppooOpaszHasi.
[TepBooOpasubie 3nemMeHTapHbIX (yHKIUA. [IpaBuna BeruucieHus: nepBooOpazHbix. Popmya
Herorona-JleiiOauma.

[TpuMepbl IpUMEHEHNUs UHTETpajia B (pU3HKE U TEOMETPHH.

OneMeHTbl KOMOUHATOPUKH, CTATUCTUKH U TEOPUU BEPOATHOCTEH.

TabnmuuHoe u Tpaduueckoe TMpencTaBIeHUE MaHHBIX. YWCIOBBIE XapaKTEPUCTHUKU PSI0B
NaHHbIX. ['eoMeTpuyeckas BeposATHOCTh. [loHsATHE O HezaBUcUMOCTH coObiTuil. HesaBucumeble
NOBTOPEHUS] MCIBITAHUM € JBYMsl HCXOJaMU. BepoATHOCT M CTaTUCTHYECKas 4YacToTa
HacTymieHus: coObiTus. CtaTucTHdeckue MeToJsl 00paboTku uHpopmanuu. ['ayccoBa KpuBas.
3aKOH OOJIBIIMX YHCEN.

YpaBHEHUS U HEPABEHCTBA.

Pemenne panvoHanmbHBIX, IOKA3aTENBHBIX, JIOTapU(PMUYECKHX YpaBHEHHH M HEPaBEHCTB.
Penienne nppannoHaIbHBIX ¥ TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCMS.

OcHOBHbBIE NPUEMBl PELICHHUS CUCTEM YpaBHEHUM: MOJCTAaHOBKA, aJreOpanveckoe CIO0KEHUE,
BBEJICHUE HOBBIX IEPEMEHHBIX. PaBHOCUIBHOCTh YpaBHEHMI, HEPAaBEHCTB, CHCTeM. Pemenue
CUCTEM YpPaBHEHHH C IByMsI HEU3BECTHBIMM MPOCTEUIINX TUIIOB. PellieHne cucreM HepaBeHCTB C
OJIHOH NEpEMEHHOM.

JlokaszarenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeaHeM apu(METHYECKOM | CpeaHEeM
TFEOMETPUYECKOM JIBYX YHCEIN.

Hcnonp3oBaHue CBOMCTB U IrpauKoOB (PYHKLMN [IPU PELICHUH YpaBHEHUM 1 HEpaBeHCTB. MeToj
UHTEepBaJIOB. M300paskeHne Ha KOOPAMHATHON IMJIOCKOCTH MHOXECTBA pEIICHUI ypaBHEHHH U
HEPABEHCTB C JABYMs IEPEMEHHBIMU U UX CHCTEM.

[IpuMeHeHne MaTeMaTU4eCKUX METOOB Ui PELICHUS COAEPXKATEIbHBIX 3a/l1ad U3 Pa3IMYHBIX
oOacTeil HayKH U NpakTUKU. MHTeppeTanus pe3yabTara, yueT peajlbHbIX OrpaHUYCHUH.
[ToBTOpEeHME Kypca anreOpbl U MATEMaTUYECKOTO aHaIN3a

I'eomeTpus (68 yacoB)

IToBTOpEHME
AKCHUOMBI CTEpEOMETpUM U UX ciuenctBus. llapamnenbHOCTh MNPSAMBIX W IJIOCKOCTEH.

[TepienauKyasspHOCTD MpAMBIX W TuiockocTed. [Ipusma. Ilupamupa. [lmomaae moBepXHOCTH
MPU3MbI U TUpamMubl. BeKTopbl

MeTo KOOpJAMHAT B IPOCTPAHCTBRE. JIBIKEHUS

Koopannarsl TOUkM ¥ KOOpAUHATHI BeKTOpa. CKalsipHOE MPOU3BE/IEHUE BEKTOPOB. Y paBHEHHE
iockocTH. [IBmxenus. [Ipeodpa3oBanue nomoodus.

[unueap, KOHYC, IIap

[Tonsitue wwmmuazapa. Ilnomans mnoBepxHocTH mwmHApa. llonstue konyca. Ilnomans
MOBEPXHOCTU KOHyca. YceueHHBIH KOHyc. Konumueckue ceuenus. Chepa u map. YpaBHeHUE
cheprl. B3aumuoe pacrnonoxxenue cdepbl U MIOCKOCTH. KacaTenbHas IMIOCKOCTh K cdepe.
[Tnomane chepsl.

OO0OBEMEI Tel

O06beM mpsaMoyTonbpHOTro napasuienenunena. O0beMbl MPAMO MPU3MBI U IWIHHIPA. OOBEMBI
HAKJIOHHOM TIPU3MBI, TUpaMuAbl 1 KoHyca. O0beM mapa u miomaab chepbl. O0BEMBI IIAPOBOTO
CErMeHTa, IapOBOT0 CJIOS U MIAPOBOr0 CEKTOpa.

O06001aronIee MIOBTOPEHHE.

Meroag KOOpAMHAT U BEKTOPbl B MPOCTPAHCTBE. B3auMHOE pacmnojioKeHHe MNpSIMbIX U
MJIOCKOCTEHW B mpocTpaHcTBe. [lapamienbHOCTh MPSMBIX W TUIOCKOCTEH. [lepneHanKymsipHOCTh
OpsIMBIX M TUIOCcKOocTeil. [lmomamu moBepxHOCcTe M 00BEMBI MHOTOTpaHHUKOB. [lmormanu
MOBEPXHOCTEH M 0OBEMBI TEN BpallleHUs. 3aaui Ha MHOTOTPaHHUKH, IIWIHH]P, KOHYC, Iap.




TemaTnueckoe mianuposanue kypca K<MATEMATHKA» B 10-11 kaaccax

Auiredpa u HaYaJIa MATEMATHYECKOT0 1 [ToBTOpeHUE 5
anasau3a. 10 kaace 2 CrteneHu u KOpHU 18
Ne Tema no nporpamme Koua-Bo 3 | [loka3atenpHas u 29
n/n 4acoB JorapupmMuuecKas
1 [ToBTOpEHME &) byHKIMK
2 UwucnoBble GyHKITMH 10 4 [TepBooOpasHas 1 HHTETpa 8
3 Tpuronomerpuyeckue 25 3) OneMEHTHI 15
byHKIIHI KOMOWHATOPHKH,
4 Tpuronomerpuueckue 10 CTaTUCTHKH ¥  TEOPUHU
yYpaBHEHUS BEPOATHOCTH
5 [IpeoOpa3zoBanue 15 6 YpaBHEHHS] U HEPABEHCTBA. 20
TPUTOHOMETPHUYECKUX Cucrembl  ypaBHeHHH U
BBIPAKCHUI HEPABECHCTB.
6 [TpownsBoHas 29 7 [ToBTOpEeHME 7
7 IToBTOpEeHNE 8 HUTOT'O 102
KoHTpoJIbHBIX paboT 8
13
HUTOI'O 102
KoHTpobpHBIX paboT 10
I'eomerpus. 10 kaace
Ne Tema o nporpamme Koxa-Bo
n/n 4acoB
1 | AKCHOMBI CTEpEOMETPHH H 5 I'eomerpus. 11 knace
X CBOMCTBA Ne Tema mo nporpamme Koxa-Bo
2 | [apamnenbHOCTh MPSMbBIX H 19 n/n Hacos
IIJIOCKOCTEN HosTopenue 2
3 [lepnieH IUKYIAPHOCTD 20 1 Merox koopuHaT B 15
MPSIMBIX M IJIOCKOCTEN IIPOCTPAHCTBE
4 | MHOTOrpaHHUKH 12 2 | Hunuup, KoHyc, map 17
5 | BekTopsl B MpOCTpaHCTBE 6 3 O0nembi Ter 21
6 | [loBropenue 6 HoBTopenue 13
UTOTO 68 UTOI'O 68
KoHTpoibHbIX paboT &) KOHTPO/IbHBIX paboT 4
Auredpa 1 Ha4YaJIa MATEMAaTHY€eCKOI 0
a”Haiausa. 11 kaace
Ne Tema o nporpamme Koxa-Bo
n/n 4acoB
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