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INOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma ydeOHOro mnpeamera «MaremaTuka: anredpa ¥ Hadalla MaTeMaTHYECKOTO

aHanmM3a, TEOMETpHs» pa3pabdoTaHa HAa OCHOBE TpeOOBaHMH K pe3yJabraTaM OCBOCHHMS OCHOBHOMU
oOpa3oBarelbHOH TporpaMmbl € ydeToM (efepaabHOro KOMIIOHEHTa TOCYIapCTBEHHOIO CTaHJapTa
OCHOBHOTO cpefHero oopasosanus, [IporpaMMel 00111€00pa3oBaTenbHbIX yupexaeHuil. AireOpa 1 Hayasia
anamusa. 10 — 11 xmaccer / cocraButens T.A. BypmucrtpoBa. — M.: Ilpocemenne, 2010. — 160
c.,IIporpammel obmieoOpa3oBarenbHbiX yupexaenuii. [eomerpus. 10 — 11 xmaccel / coctaButens T.A.
bypmuctposa. — M.: Ilpocsemenue, 2010. — 95 ¢. u penepaabHOTO MEepedHsi Y4eOHUKOB, YTBEPKIACHHBIX
MunucrepctBoM obpazoBanusi Poccuiickoit @enepanuy K UCIOIB30BAHUIO B 00pa30BaTeIbHOM IpoIecce
B 00111€00pa3oBarenbHbIX yupexaeHusx Ha 2018-2019 yueOnbIii rog.
Pabouas mporpamma opueHTHpoBaHa Ha y4eOHWK «Maremarnka: anreOpa W Havajla MaTEeMAaTHYECKOTO
aHaiu3a, reometpus»: yueO. ans 10 k1. obuieo0pa3oBar. yupexxieHul : 6a30Bblid U yriyOJIeHHBINA yPOBHU
/ [FO.M.Konsarun, M.B.TkauéBa, H.E.®&nopoa, M.U.IlIa6ynun]; — M. : IlpocBemenne, 2018.
«I'eometpus, 10-11 knace», Atanacsu JI.C., byty3oB B.®., Kagomues C.b., — M. : [Ipocsemienue, 2016.

CornacHo yueOHOMY IUIaHy Ha M3y4YeHHEe MaTeMaTukH Ha B 11 kiacce orBoxutcs 204 yaca B roa u3
pacuéra 6 yacoB B HeJeIO B TeueHHe 34 Heaelb 00yYCHHUS.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O ITPEIMETA
«MaremMaTHKa: anreﬁpa H HAYAJa MATEMATHY€CKOr0 aHajiu3a, rcoMeTpusa»

[Iporpamma oOecneuuBaeT JOCTHXKEHUS CIEIYIOIIUMX Ppe3yJabTaToB OCBOEHHUS 00pa3oBaTeabHOMN
IIPOrpaMMbl OCHOBHOTI'O CPEAHEr0 00pa30BaHUS:

JAUYHOCMHbLE:

e (QopMUpOBaHME OTBETCTBEHHOTO OTHOILIEHMS K YYEHHIO, TOTOBHOCTM U CHOCOOHOCTH
00y4JaroIuXxcsl K CaMOPa3BUTHIO U €aMOOOPAa30BaHUI0 HAa OCHOBE MOTHBALMM K OOYYEHHIO U
MO3HAHUIO, BBHIOOPY JaibHeWero odopazoBaHusl Ha 0a3e OPUEHTHPOBKU B MHUpE mnpodeccuil u
npodeCcCHOHATBHBIX MIPEAIIOYTEHHH, OCO3HAHHOMY MIOCTPOEHUIO WHAWBUYaJIbHON
00pa3oBareIbHOI TPACKTOPUH C YUETOM YCTOMUMBBIX M03HABATEIbHBIX HHTEPECOB;

e (dopMupoBaHHE IIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH B OOIIECTBEHHOMN MPAKTUKU;

L4 (l)OpMI/IpOBaHI/IC KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH H O6IJ.I€HI/II/I H COTPYAHUYCCTBE CO
CBCpCTHUKAMHU, CTapIIUMHU U MJIAJUIMMHU B O6p8.30B3TCJ'IBHOfI, O6IJ.I€CTB€HHO HOJ'IC3HOI>1, yqe6H0-
HCCHeﬂOBaTCHLCKOﬁ, TBOpquKOﬁ " IpYyrux BUAAX ACATCIBbHOCTH,

® yMEHHE SICHO, TOYHO, IPAMOTHO M3J1ararb CBOM MBICIIM B YCTHOW M NHCBMEHHOW pe4M, IOHUMAaTh
CMBICJI TIOCTaBICHHOW 3aJaud, BBICTPAWBATh APTyMEHTAIUIO, [PUBOAWTH HPUMEPHl U
KOHTPIIPUMEPBHI;

® KPUTUYHOCTb MBINUJICHUA, YMCHHUC PpacCllO3HABATh JIOTUYCCKH HEKOPPCKTHBIC BbICKA3bIBAHUA,
OTJINYAaThb T'UIIOTC3Y OT (I)aKTa;

® KpCaTHuBHOCTH MBIIIJICHHA, HWHULIUATUBY, HaxXOJ4nBOCTbH, AKTHUBHOCTH npu pPEeIICHUA
TCOMCTPHUYCCKUX 3a11a4,

¢ YMCHHUC KOHTPOJIUPOBATH NPOUECCC U PCIYyJIbTAT y‘-Ie6H01>i MaTeMaTHU4eCKOM JACATCIIBHOCTH,

® CIOCOOHOCTh K 3MOIIMOHAJIBHOMY BOCHIPHUSATHIO MareMaTH4YeCKHX OOBEKTOB, 3ajad, peIIeHUi,
pacCyKIeHUM;



Memanpeomemubte:

peSVIAMuUBHblE YHUBEPCATIbHbLE V'-l€6Hbl€ oelicmeus.

YMEHHE CaMOCTOSITENILHO IUIAHUPOBATh albTEPHATUBHBIC IyTH JOCTH)KCHUS IIeJiel, OCO3HAHHO
BBIOMpaTh Hanbosee 3 (HEKTUBHBIE CIIOCOOBI pelIeHUs YICOHBIX M MTO3HABATEIIbHBIX 3a]1a4;

YMEHHUE OCYUIECTBISATh KOHTPOJIb MO PE3YNIbTaTy U CIIOCO0y NEHCTBUS Ha YPOBHE MPOU3BOJIHLHOTO
BHUMAaHHUS U BHOCUTh HEOOXOIMMbIE KOPPEKTHUBBI;

YMCHHC aICKBATHO OLICHUBATDL IMPABUJIBHOCTb HJIN OIIMOOYHOCTH BBIITIOJIHEHUS y‘-IGGHOfI 3aga4yu, €€
O6’LCKTI/IBHYI-O TPYAHOCTDb U COOCTBEHHBIE BO3MOKHOCTH €€ pEUICHUA;

IMOHUMAaHHNEC CYIIHOCTHU aJITOPUTMUUYCCKUX HpeIIHI/IcaHI/If/'I U YMCHHUC I[GﬁCTBOBElTB B COOTBCTCTBUU C
MMPECATIOKCHHBIM aJITOPUTMOM;

YMCHHE CaMOCTOATCIBbHO CTAaBUTh LCJIH, BBI6I/IpaTL n CO3[JaBarb aJIrOpUTMbI JIsI PCHICHUA
y‘le6HI>IX MaTCMaTHYCCKUX HpO6J'ICM;

YMCHHUC IIJIAHUPOBATb MW OCYHICCTBIATH MACATCIbHOCTb, HAIIPAaBJICHHYIO Ha PCHICHUC 3aaay
HCCIICA0BATCIILCKOTI'O XapaKTepa

nozHaeameslbHvle YHusepCcaibHbvle V'l€6Hbl€ oelicmeust.

OCO3HAHHOE BJIAQJCHUE JIOTMUYECKUMH JEHCTBUSIMM ONpPEICJICHUS MOHATUM, 0000LeHMs,
YCTAQHOBJICHHsI aHAJIOTUH, KJIacCU(UKAlMM HAa OCHOBE CaMOCTOSITEIBHOI'O BbIOOpa OCHOBAaHUM U
KPUTEPHUEB, YCTAHOBJICHUS POAOBUIOBBIX CBA3EH;

YMEHHME YCTaHABJIMBATH IPUYMHHO-CICACTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE DPACCYXKIEHUE,
yMO3aK/Il04eHne (MHAYKTUBHOE, J€AYKTUBHOE U 110 aHAJIOTUH) U BBIBOJbI;

YMEHHUE CO3/1aBaTh, IPUMEHATh U MPe0OpPa30BbIBATH 3HAKOBO-CUMBOJIUYECKUE CPEICTBA, MOJCIU U
CXEMBI JJISl pelIeHUs y4eOHBIX U MTO3HABATENIBHBIX 33/1a4;

¢dbopmMHupoBaHHE W pa3BUTHE Y4eOHOH M OOIIENOIb30BATENBCKOM KOMIIETEHTHOCTH B OO0JIACTH
MCIOJIb30BaHUsl MH(POPMAIIMOHHO-KOMMYHHUKAIMOHHBIX TexHosoruil (MKT-komnereHTHOCTH);
¢dopMHpoBaHHE NEPBOHAYAIBHBIX TMPEACTaBICHUH 00 HIeAX M O METoJlaX MaTeMaTHUKU Kak
YHUBEPCAIbHOM SI3bIKE HAYKH U TEXHUKH, CPEACTBE MOJIEIMPOBAHUS SBJICHUN U IIPOLIECCOB;
yMEHUE BHUAETh MaTeMaTHYECKyI0 33Jady B KOHTEKCTE NpOOJIEeMHOM CUTyallud B JAPYTHX
JUCLHUIIIINHAX, B OKPYXKaIOIEH KU3HH;

YMEHUE HaXOMUThb B PA3JIMYHBIX HMCTOYHUKAX WH(POpMAIMIO, HEOOXOAUMYIO JUIsl peIIeHUs
MaTeMaTUYeCKUX MpoOJieM, U TMPEeACTaBIsATh €€ B IOHATHON (opMe; NMpUHUMATh pPELICHHE B
YCIIOBUSX HEMOJHON U U30BITOUYHON, TOYHOM U BEPOSITHOCTHOM HH(pOpMaLNH;

yMEHHE NMOHUMAaTh U UCMOJIb30BaTh MATEMAaTHYECKHE CPE/ICTBA HATISAHOCTH (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) 7Sl UJUTIOCTPALMHU, HHTepIpETali, apryMeHTaIIH;

YMEHHE BbIIBUTaTh TUIOTE3bl MPU PEHIEHMH Y4YeOHBIX 3a7ad M MOHMMATh HEOOXOAMMOCTh HX
IIPOBEPKHU;

yMEHHE MPUMEHSATh MHAYKTUBHbBIE U JETYyKTHUBHBIE CIOCOOBI pacCyXIE€HUW, BUIETh pa3IUUHbIE
CTPATETUH PELICHUS 3a/1a4;

KOMMYHUKamMueHbvle YHUBEpPCAajlbHble V'-t€6Hbl€ oeticmeusi:

yMEHHE OpPraHU30BbIBATh YUEOHOE COTPYIHHYECTBO U COBMECTHYIO JIEATEIbHOCTh C YUUTEIEM U
CBEPCTHUKAMM: OTIPENENATh IeNU, paclpenesaTh GYHKIUU U PO YYaCTHUKOB, OOIIHE CIIOCOOBI
paboThI;

yMeHHe padoTaTh B IpyIe: HaXOAWUTh OOIlee pelleHHe U pa3peliaTb KOHQJIMKTBI Ha OCHOBE
COTJIacOBaHUs MO3UIMI U ydyeTa UHTEPECOB;

CIIylIaTh NapTHEPA;

® (QopmynupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;



npeomemmbole:

® chOpPMUPOBAHHOCTH TMPEACTABICHUI O HEOOXOAMMOCTH JIOKA3aTeIbCTB MPU OOOCHOBAHUH
MaTeMaTHYECKUX YTBEPXKICHHUIA U POJIM aKCHOMATUKH B TIPOBEIICHUH JICTYKTHBHBIX PACCYKICHUH;

® copMHUPOBaHHOCTH MOHATUIHOIO armapara Mo OCHOBHBIM pa3zefiaM Kypca MaTeMaTHUKH; 3HAHUHA
OCHOBHBIX T€OpeM, (OpPMyYJI U YMEHHUS UX NMPUMEHATh; YMEHMS JO0Ka3bIBaTh TEOPEMbI U HAXOIUTh
HECTaHJapTHbIEC CIIOCOOBI PELICHU 3a/1ay;

® chOpMUPOBAHHOCTh YMEHHH MOJEIMPOBATh PEaTbHBIC CUTYAllUH, HCCIEAOBATH MOCTPOCHHBIC
MOJIEJIA, UHTEPIIPETUPOBATH MTOJTYUYEHHBIN pe3yJIbTaT;

® c(hOpMUPOBAHHOCTb IPEJCTABICHUH OO0 OCHOBHBIX MOHATUSAX MAaTeMaTHYECKOro aHaju3a U MX
CBOWCTBAX, BIJIAZICHUE YMEHHEM XapaKTepU30BaTh MOBEACHHE (YHKIUN, HCIOIb30BaHHUE
IIOJIyYEHHBIX 3HAaHUH JJIs ONIMCAHUS M aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEN;

® BJIaJICHUE YMEHUSMHU COCTABJICHUS BEPOATHOCTHBIX MOZEJEH IO YCJIOBHIO 3a/1a4d M BBIYUCIICHUS
BEPOATHOCTH HACTYILJICHUsI COOBITHI, B TOM UHCIE C NMPUMEHEHHEM (HOpMYJT KOMOMHATOPUKH U
OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; MCCIENOBAHUSA CIydYallHbIX BEJIWYMH 110 HX
pacIpeleNeHHUIO.

® yMeHME paboTarb C TIEOMETPUYECKUM TEKCTOM (aHaJIM3MpPOBATh, W3BJIEKATh HEOOXOAUMYIO
MH(OPMAIMIO), TOYHO U T'PAaMOTHO BBIPa)XXaTh CBOM MBICIM B YCTHOM M INHCbMEHHOH peun ¢
IIPUMEHEHUEM MaTeMaTH4eCKOM TEPMHMHOJIOIMM U CHUMBOJMKH, MCIOJIb30BATh PA3JINYHBIC SA3BIKU
MareMaTuKd, TPOBOAWUTh  KJIacCH(UKAIMH, JIOTUYECKHE OOOCHOBaHUS, JIOKa3aTelbCTBA
MaTeMaTUYECKUX YTBEPKIACHUM;

e OBJIA/ICHUE HABBIKAMU YCTHBIX IMCbMEHHBIX, HHCTPYMEHTAIbHBIX BEIYMCIICHH;

® OBJAJICHUE T'€OMETPUYECKHM S3BIKOM, YMEHHME HCIIOJIb30BaTb €ro Ui OIMCAaHHs IIPEIMETOB
OKpY’KaloIlIero MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUNA U U300pa3UTENbHbIX YMEHUH,
IpUOOpPETEHNE HABBIKOB IT€OMETPUUECKUX TOCTPOEHUI;

® YCBOCHUC CHUCTCMATHYCCKHUX 3HAaHUM O IJIOCKHX Q)Hrypax n Hux CBOﬁCTBaX, YMCHHUC NPUMCHATH
CUCTCMATUYCCKUC 3HAHUA O HUX IJId PCHICHUA TCOMETPUUCCKUX U MMPAKTUYCCKUX 3a/1a4,

¢ YMCHUC NPHUMCHATHL H3YUCHHBIC TIOHATHUA, PE3ylibTarbl, MCTOAbI JJIsI PCHICHUA  3aaad
MPAKTHUYCCKOTO XapakKTeépa MW 3aaa4 HW3 CMECKHBIX JUCHUIINIMH C HCIOJb30BAHUEM IIPU
HCO6XOI[I/IMOCTI/I CIIPAaBOYHBIC MaTCpUaJIbl U TCXHUYCCKHUEC CPCACTBA.

Copep:xanue y4e0OHOro npeamera
«MaTteMaTuka: ajredpa U Ha4YaJIa MAaTEMATHYECKOI0 AaHAJIN3a, FTeOMEeTPHU»

B 11 KJIACCE .

IloBTopenue. IlpeoOpazoBanue morapudmMuueckux BbIpakeHuid. I[IpeoOpasoBaHue BBIpaKEHUH,
cozepxamux creneHb. [lokazarenbHble ypaBHEHUsT W HepaBeHCTBA. Jlorapupmuueckue ypaBHEHUS H
HepaBeHCTBA. TPUTOHOMETPUUECKUE YPAaBHEHUSI U HEPABEHCTBA.

Tpuronomerpuueckue ¢pyHkuuu. IIpeodpazoBanusi rpadukoB: MapauIeIbHBIA MEPEHOC, CUMMETPUS
OTHOCHUTEJIBHO OCEW KOOpIMHAT M CHMMETpPUs OTHOCUTEIbHO Hauyala KOOPJIWHAT, CHUMMETPHs
OTHOCHUTEJIBHO MPSAMON y = X, PaCTsDKEHHE M CXKaTue BAOJb oceil koopauHar. O6nacTe omnpeneneHus |
MHOX€CTBO 3HAYEHUH TPUTOHOMETpHUECKUX (yHKIMA. YETHOCTh, HEYETHOCTh,  MEPHOAUYHOCTD
TpuroHoMmeTpudecknx Gynkimid. CoiicTBa QpyHKIMM y = cosX U €€ rpaduk. CBOHCTBa PyHKIMH Y = Sinx
u e€ rpaduk. CoiicTBa pyHKIMHU y = tgx u e€ rpaduk. OOpaTHble TPUTOHOMETPUUECKHE (QYHKIINH.



IlpousBognass u eé reomerpuueckmii cmbicia. [Ipenen nocnenosarensHocTU. Ilpenen QyHKIHM.
HenpepsiBHOCTh (pyHKITMU. OnpenencHue npousBogHoi. [IpaBuna auddepennupoanus. [IpousBonnas
creneHHol ¢yHKIMU. [IponsBomHbIE 3N1eMeHTapHbIX PyHKIHMH. ['eoMeTpruecKkuii CMBICI TPOU3BOTHOM.

IIpuMeHenne NPOU3BOAHON K wHcciaenoBaHuio (yHkuui. Bospactanume u yObBaHHE (QYHKIUH.
OkcrpeMyMbl  pyHkiuu. HauGonbiiee u HauMeHsblnee 3HadeHHUs ¢yHKuud. [Ipom3BogHas BTOpOro
HOPS/IKA, BBITYKJIOCTh U TOUKH neperuda. [locrpoenne rpagukoB QyHKIHH.

IlepBooOpa3Hass u uHTerpaj. IlepBooOpasnas. [IpaBuna HaxoxIeHus MepBooOpasHbIx. Ilmomanp
KpUBOJIMHEIHON Tpanenuu. MHTerpan u ero BelumMciieHue. Boruncnenue miomaaeid Guryp ¢ momoInsko
uHTerpanoB. Ilpumenenue  uHTerpanoB il peumieHus — ¢usnyeckux  3anad.  [Ipocreiimme
nuddepeHnraibHbIe ypaBHEHUS.

KomoOunaropuka. TaOnmuuHoe u rpaduyeckoe MpencTaBiIeHHE TaHHBIX. UMCIOBBIE XapaKTEPUCTUKU
psanoB nanHbix. [IpaBuiio npoussenenus. Pazmenienus ¢ nosropenusimu [lepecranoBku. Pazmemenus 6e3
noBTopenuid. Coderanus 6e3 moBropeHuit 1 omHoM HproToHAa.

DJIeMEeHTbl TeOpHH BeposiTHOCTeil. BeposTHocTh coObiTHsd. ClokeHHe BEepOATHOCTEH. YCIOBHas
BeposSITHOCTh. He3aBucumocTs coObITuii. BeposTHOCTE npou3BeieHHsI He3aBUCUMBIX cOoObITHI. DopMyra
bepnynnu.

Kommuiekcubie wuciaa. OnpeneneHue KOMIUIEKCHBIX uyucesl. CIOXKEHWE U YMHOXKEHHE KOMILIEKCHBIX
ynucen. KommiiekcHo conpsbk€éHHble unciaa. Moaynb KOMIUIEKCHOTO 4yucna. Omnepanuy BbIUMTAHUS U
neneHus. leomerpuyeckass MHTEpIpeTalds KOMIIEKCHOTO 4Hcha. TpuroHoMmerpudeckas Qopma
KOMIUIEKCHOTO YHcla. YMHOKEHUE U JACJIICHUEC KOMIIJICKCHBIX YHCCJI, 3allUCAHHbIX B TpHFOHOMeTpI/I‘ICCKOfI
dbopme. Dopmyna Myaspa. KBagpaTrHoe ypaBHEHHE ¢ KOMIUIEKCHBIM HEU3BECTHBIM.

YpaBHeHUSsI 1 HEPABEHCTBA ¢ ABYMs NepeMeHHbIMH. JIMHENHbIE ypaBHEHUS U HEPABEHCTBA C JByMs
nepeMeHHbIMU. HenuHelWHble yYpaBHEHHMsT M HEpPaBEHCTBA C JIByMS II€PEMEHHBIMU. YpPAaBHEHUS U
HEPaBEHCTBA C ABYMs IEPEMEHHBIMH, COJEPKAIIHAE TapaMeTPBI.

Hrorosoe mopropenue Kypca aiared0pbl 1 Ha4ya MaTeMaTH4YecKoro anaausa. Yucna. Anrebpandeckue
BbIpaxkeHMs. Bplpaxkenuss ¢ kopHsMu. CreneHHble BblpakeHUs. VppalnoHalbHbIE BbIPAXKEHHUS.
Jlorapupmuueckrue BbIpaXeHHUs. TpUTrOHOMETpUYECKHe MpeoOpa3oBaHMs BbIpakeHUH.  TeKCTOBbIE
3agaun. Oyskiuu u rpaduku. O0nacTh onpeaesneHus U 001acTh 3Ha4eHUs GyHKIUU. YETHBIC U HEUETHBIE
¢yHKIMH, nepuoauyHocTh QyHKuuid. Hynu ¢ynkunu. [IpoMexyTKH 3HAKOMOCTOSIHCTBA, BO3pacTaHUE U
yObiBanue ¢yHkuuu. IlpousBomnHas u e€ mnpumenenue. IlepBooOpasHas. J[poOHO-panoHaNbHbIE
HEepaBeHCTBA. PalloHanbHbIE YPAaBHEHUSI U HEpaBeHCTBA. MppalnoHalbHbIE YpaBHEHUS U HEPaBEHCTBA.
[TokazarenbHble ypaBHEHUSs M HepaBeHCTBa. Jlorapupmuueckue ypaBHEHHs W HEpaBEHCTBA.
Tpuronomerpuueckre ypaBHEHMsI U HEpPaBEHCTBA. YPaBHEHHS M HEPABEHCTBA C MOAYIAMH. CHCTEMBI
YPABHEHUN U HEPABEHCTB. YPABHEHUS U HEPABEHCTBA C IapaMETPAMHM.

VYpPOKH UTOTOBOTO MOBTOPEHHSI KMEIOT CBOCH IIEJIbI0 HE TOJILKO BOCCTAHOBJICHUE B MaMSTH YYalUXCs
OCHOBHOT'O MaTepualia, HO U 0000IleHe, YTOYHEHUE, CUCTEMaTU3allui0 3HAHUU 110 anreOpe U Havdajam
MaTeMaTH9IeCcKOro aHaJIN3a 38 KypC CPEAHEH MIKOJIBI.

[ToBTOpEHNE MPOBOAUTCA IO OCHOBHBIM COAEPKATEIBHO-METOANYECKUM JIMHUSAM U BBICTPAUBAECTCS B
CIIEYIOIIMM TOPSIIKE: BBIYMCIEHUS W MpeoOpa3oBaHWs, YpaBHEHHS U HEPABEHCTBA, (PyHKIMHU, Hayasa
MaTeMaTH4eCKOro aHaau3a.

Meton KOOPIAUHAT B IIPOCTPAHCTBE. HpﬂMOerJ'ILHaH CUCTCMA KOOpAMUHAT B MMIPOCTPAHCTBC. KOOp,[[I/IHaTBI
BCKTOpA. CBs3b MCXKIAY KOOpAWHATAMMU BCKTOpAa W KOOpAWHATAMH TOYCK. HpOCTGﬁMHC 3aaa4yn B
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KOOpAMHATAX. YTOoJI MEXIy BEKTOpaMH. BpluMciieHHE YyIIOB MEXIy HIPSIMBIMM M IUIOCKOCTSIMH.
LentpanbHas cummerpus. OceBasi CMMMETpHs. 3epKajabHasi cuMMmeTpus. [lapannenbHbli epeHoc.

Tesa u nosepxHoctu BpameHus. [lonsatue mwmeapa. Ilnomane nosepxHoctu uuinuuapa. [lonarue
koHnyca. Ilnomans moBepxHOCcTH KoHyca. Yceu€HHbI koHyc. Cdepa u map. YpaBHeHHE cCQepsbl.
B3aumuoe pacnonoxkenue chepbl U miockoctu KacarenpHas muiockocTs K cdepe. Ilnomane cdepsl.
Onnunc, runepOosna, napabona kak ceueHus koHyca. Cdepa, BHMCaHHas B MHOTOTpaHHHUK, cdepa,
OIMCAaHHAs OKOJIO MHOTOrpaHHUKA. [[MiImHApHUYeCKrne 1 KOHUYECKUE IIOBEPXHOCTH.

O0bemMbl TeJ W IUVIOIIAAM KX IMOBEPXHOCTEN. [Tonsitue o00BEMa. OOBEM NPSIMOYTOIBHOTO
napaienenunena. O6sEM npsamoii npusmbl. O0bEM WIIHHIPA. Bhaucierne 00bEMOB Tell C MTOMOIIBIO
ompeneneHHoro uHTerpaisa. Oo6némM HakimoHHOW Tpu3Mbl. O0bEM mHpamuael. O0bEM KoHyca. OOBEM
mapa. O0bEM mapoBOro CErMEHTa, MIAPOBOTO CJI0S M mapoBoro cexropa. Ilnomans cdepsl. OTHOIECHHE
00bEMOB MMOJOOHBIX TEIL.

Hrorosoe moBTopeHne Kypca reoMeTpHm.



TEMATUYECKOE N/IAHUPOBAHUE 11 K/IACC.

Fnhasa

Tema

Yacbl

Konunyectso K.p.

1 IToBTOopenue matepuana 10 kmacca 2

2 Tpuronomerpudeckue GyHKIHH 18 1
Meton KoOpIMHAT B IPOCTPAHCTBE.

3 15 1
JBrxeHus

9 [TpousBoaHas U ee reoOMeTPUIECKUI 29 1
CMBICIT
[IprMeHeHnne npon3BOAHON K

3 . 16 1
HCCIIEIOBaHUIO (DYHKITUN
[umuuap, KOHYC, map 20 1

4 [TepBooOpasHas u UHTETpaI 15 1
OObembI TEN 18 1

5) Kombunaropuka 10 1

6 DJIeMEHThI TEOPUU BEPOSTHOCTEM 7 1

7 [ToBrOopenue Kypca anredpsl U Ha4as 15 1
MaTeMaTu4eCcKOro aHaIu3a.

8 Hrorosoe noBropeHune 43 1

1 k.p. 3a nepBoe
MOJTyTO/Ine

Hroro 204 13




KanendapHo-memamuyeckuli nnaH

Ne Jlara Jlara IIpumeuanus

ypPOKa | ILIaH ¢paxT Tema ypoka
IloBTopenue marepuaJa 10 kiaacca (2 yaca)

1 Tpuronomerpus

2 Tpuronomerpus
Tpuronomerpuyeckue pynkuuu (18 yacon)

3 OO6nactp omnpeneneHust 1 MHO)KECTBO 3HAUEHHH
TPUTOHOMETPUYECKHX (DYHKIUI

4 OO6uactb onpeneeHrss U MHOXKECTBO 3HAUCHUM
TPUTOHOMETPUYECKUX (YHKLUI

5 YETHOCTB, HEYETHOCTD U TIEPUOAUYHOCTD
TPUTOHOMETPUUYECKUX (QYHKLUH.

6 YETHOCTB, HEYETHOCTD U NIEPUOAUYHOCTD
TPUTOHOMETPUYECKUX (DYHKLUH.

7 YETHOCTD, HEUETHOCTh U TIEPUOAUYHOCTH
TPUTOHOMETPUYECKUX (DYHKLUH.

8 CBoiicTBa GYHKIHH Y = COXX H €€ rpaduk.

9 CaoiicTBa QYHKIIMH Y =COXX U ee rpaduk.

10 CaoiicTBa GYHKIHMH Y = COXX U €€ Irpaduk.

11 CoiicTBa GyHKIIMH Yy =sin X U ee rpaduk

12 CaoiicTBa pyHKIMH y =sin X U ee rpaduk

13 CoiicTBa GyHKIMH Yy =sin X U ee rpaduk

14 CsnoiicTBa 1 rpaduku GyHKIMHA ¥ = tgX U y = CtgX.

15 CgoiicTBa 1 rpaduku QYHKIUH Y = tgX U Y = CtgX.

16 OOparHble TPUrOHOMETpUYEeCKUe (HYHKIMH

17 OO0parHble TpUroHOMETpUUecKHe GYHKIUU

18 OOparHble TPUTOHOMETPUYECKUE PYHKIMH

19 O6o06uenne. TpuroHomerpuueckue QyHKINH.

20 Koumponvuas paboma Nel. Tpueonomempuueckue
dynkyuu
MeToa koopaMHAT B mpocTpaHcTBe. JBHiKeHHs
(15 yacoB)

21 [TpssMoyTonbHAst CHCTEMa KOOP/AWHAT B
npoctpancTe. KoopanHarsl BeKTopa.

22 CBsI3b MEXly KOOPJUHATAMH BEKTOPOB U
KOOPAMHATAMHU TOYEK.

23 [TpocTeiinue 3aja4u B KOOpAMHATAX.

24 VYron mexay BekTopamu. CKajasipHOE MTPOU3BEAECHUE
BEKTOPOB.

25 Brrauciienue yriioB Mex Iy MpsiMbIMU |
IUIOCKOCTSIMH.

26 Brrauciienue yriioB Mex Iy MpsiMbIMU |
TJIOCKOCTSIMH.

27 YpaBHEHHE IIIOCKOCTH

28 Pemienue 3a1au. MeTos1 KOOpAMHAT B TPOCTPAHCTBE

29 Pemienue 3a1au. MeTos1 KOOpAMHAT B IPOCTPAHCTBE

30 JIBrKeHMS.

31 3anaya Diinepa (IIaHUMETPUs)

32 [TpeoOpaszoBanue MOAO0HS




33

O6061u1eHre. MeTox KOOPJMHAT B IPOCTPAHCTBE

34 Kounmponvuas paboma Ne 2. Memoo koopounam 6
npocmpancmee

35 Pemenue ynpaxxuenuii u3z EI'D. Meron koopauHar B
IPOCTPAHCTBE.
IIpousBonHast M €€ reoMeTPHYECKUI CMBICII
(22 yaca)

36 [Tpenen mocienoBaTenbHOCTH.

37 IIpenen nmocnenoBaTeIbHOCTH.

38 [Tpenen mocienoBaTeIbHOCTH.

39 ITpenen byHKIMA.

40 [Tpenen dyHKIUN.

41 HenpepsiBHOCTH (DyHKIIWH.

42 OrnpesesieHne MpON3BOAHON

43 OnpeneneHre NPOU3BOIHOM

44 [TpaBuna guddepeHnmpoBaHus

45 [TpaBuna quddepeHunpoBaHus

46 ITpaBuna nquddepeHmpoBaHus

47 [Tpou3BonHas CTENEHHOM (PyHKIIMH.

48 [TpousBoaHast creneHHONW (PYyHKIMH.

49 [Tpon3BomHAs 37EMEHTAPHBIX (DYHKIIHMA

50 [Tpon3BoaHAas NIEeMEHTAPHBIX QYHKIUH

51 [Tpon3BoHAs 37IEMEHTAPHBIX (DYHKIIHHA

52 I'eoMeTpHUYECKHI CMBICI IPOU3BOIHOM

53 ['eomMeTpUyeCKUI CMBICI POU3BOAHOM

54 ['eoMeTpUyeCKUI CMBICI IPOU3BOAHOM

55 Koumponvuas pcyz60ma Ne 3.Ilpouzeoonas u eé
2eoMempuyecKull CMoiCil

56 Pemenue ynpaxuenuit u3 EI'D. IlponsBonHasi.

57 Pemenue ynpaxxuenuii u3 EI'D. [IponsBogHasi.
IIpumMeHeHre NPOU3BOIHON K MCCIEI0BAHHIO
¢pynkuunii(16 yacon)

58 Bo3spacrtanue u yobiBaHue QyHKIUU.

59 Bo3spacrtanue u yobiBaHue QyHKIIUH.

60 OKCTpeMyMbl (PyHKIIHH.

61 OKCTpeMyMbl PYHKIIHH.

62 HawuOosbiiee 1 HauMeHblIee 3HaueHHsI PyHKIMH.

63 Haubornpiiee 1 HanMeHbllee 3HAYCHUS] PYHKITHH.

64 HawuOosbliee 1 HauMeHblee 3HaUeHUs! (PYHKIMH.

65 [Tpon3BoHASE BTOPOTO MOPSI/IKA, BEITYKIOCTh U
TOYKH TIeperuoa.

66 [Tpon3BoHAas BTOPOro MOPsi/IKa, BBITYKIOCTh U
TOUYKH Teperuoa.

67 [Toctpoenue rpadukoB GyHKIMHA.

68 [Toctpoenue rpadukoB GyHKITHIA.

69 [Toctpoenue rpadukoB GyHKIMHA.

70 [Toctpoenue rpadukoB GyHKITHIA.

71 Konmponvuas paboma Ne 4. Ilpumenenue
npPoU3B00HOU K UCCIe008AHUI0 (DYHKYUL

72 Pemenue ynpaxnennii nu3 EI'D. [Ipumenenne
IIPOM3BOJIHOM K MCCIEI0BAHUIO (PYHKITHIA

73 Pemenue ynpaxuenuit u3 EI'D. Ilpumenenue

IPOM3BOJHOM K MCCIIEI0BAHUIO (PYHKITHI

Huaunap, konyce, map (20 yacon)




[TonsTue nnmaapa. [momanaes MoBEpXHOCTH

74
LUJIMH]IpA.

75 Pemenue 3amau. [ununp.

76 [Tonsitue koHyca. [1nomans mMOBEpXHOCTH KOHYCA.

77 YcedueHHBIN KOHYC.

78 Pemenue 3anau. Konyc.

79 VYINBI ¥ OTPE3KH, CBSI3aHHBIE C OKPY>KHOCTBIO
(mmaHuMeTpHUst)

80 VYINBI ¥ OTPE3KH, CBSI3aHHBIE C OKPYKHOCTBIO
(mmaHuMeTpHUst)

81 Cdepa u map. YpaBHenue chepsl. Bzaumuoe
pacronoxeHue cepsl ¥ MIOCKOCTH.

82 KacarenpHas miockocts K chepe. [lnomans chepsi.

83 B3anMHoe pacnioniokenue chepbl u MPSIMOH.

84 Cdepa, BuucanHasi B HUIMHIPUYECKYIO TOBEPXHOCTh

85 Cdepa, BrcanHasi B KOHUYECKYIO IOBEPXHOCTh

86 Onnunc, runepOoia u napadosna (MIaHUMETPus)

87 Ceuenusi IMITUHAPUIECKON TOBEPXHOCTH

88 CeueHusi KOHMUECKOH TTOBEPXHOCTH

89 Pemenue 3anau. [ununap, KOHyC U miap.

90 Pemenue 3anau. [ununap, KoHyc U map.

91 Koumponvuas paboma Ne5 . L{ununop, konyc u wap.

92 Pemenue ynpaxunenuii nu3 EI'D. [lununap, konyc,
miap.

93 Pemenue ynpaxunennii nu3 EI'D. [lununap, xonyc,
miap.
IlepBooOpa3nasi m unTerpas(1s yacon)

94 [TepBooOpasHas

95 [TepBooOpasHas

96 ITpaBuna HaXOXKIEHUS TEPBOOOPA3HBIX.

97 [IpaBuia HaxOXKJEHHs IEPBOOOPA3HBIX.

98 [Tmomane xpuBOJIMHENHON Tpaneunu. MaTerpan u
€ro BBIYHCIICHUE.

99 [Tmomaae kpuBOIMHENHON Tpaneunu. Murerpan u
€ro BBIYHCIICHUE.

100 [Tmomane xpuBOJIMHENHON Tpaneunu. MaTerpan u
€ro BBIYHCIICHUE.

101 Brruncnenue minomazaei Guryp ¢ momMoIsko
UHTETPAJIOB.

102 Brruucnenue miomaaeit Gpuryp ¢ moMoIiso
WHTETPAJIOB.

103 Brruucnenue miomaaeit Guryp ¢ moMoIibo
WHTETPAJIOB.

104 [TprMeHeHre UHTETPaNIOB AJIsl peleHUs] PU3NUECKUX
3a/a4

105 [Tpocreiimue quddepeHuranbHble ypaBHEHHUS.

106 O606menue. [lepBooOpa3Hasi 1 MHTETpaIl.

107 Koumponvuas paboma Ne6. Ilepsooopasnas u
uHmezpa.

108 Pemenue ynpaxuenuit uz EI'D. IlepBoobpasnas u
MHTErpaJl.
Oo0bembl Tea (18 yacos)

109 [Tonsitne o6vreMa. OOBEM MPSIMOYTOTHLHOTO

napajijiejcnmicaa.




110

O06beM MpsIMOi IPU3MBI.

111 O0beM MIIMHIpA.

112 Brruncinenue 065eMOB Tell C TOMOIIBIO
OIpeIeNIEHHOTO HHTETpaIa.

113 OO0beM HaKJIOHHOM MPU3MBI.

114 O0beM nUpaMuIbl

115 O0beM KoHyca.

116 Pemenue 3anau. O6beMbl IPU3MBIL, TUPAMU/IBI,
UWIMH]IpA U KOHYCA.

117 Pemenue 3anau. O6beMbl IPU3MBL, TUPAMMU/IBI,
UWIMH]IpA U KOHYCA.

118 O06bem miapa.

119 OO0beM 1IapoBOTO CETMEHTA, IIApPOBOTO CJIOS U
IApPOBOIO CEKTOpA.

120 [Tnomane cheps.

121 Pemenue 3anad. O0beM mapa v mioniaab chepol.

122 Pemrenue 3anay. O0ObEMBI TEII.

123 Perrenue 3agay. OOLEMEI TE.

124 Koumponvuas paboma Ne7. Obvemvl mer.

125 Pemenue ynpaxuenuii u3z EI'D. O0bembl Tel.

126 Pemenue ynpaxunenuii u3z EI'D. O0bembl Tel.
KomOnnaropuka (10 yacoB)

127 Maremarndeckast HH Ty KU

128 MaremaTtndeckasi MHIyKIHs

129 [TpaBuiio npoussenenus. Pazmenienus c
MTOBTOPCHHUEM

130 ITepecTaHoBKH.

131 Pa3menienus 6€3 mOBTOPEHUSI.

132 Pa3mernienust 6€3 MOBTOPEHUSI.

133 Coueranus 6e3 noropeHuii u 6mHoMm HpioToHa

134 CoueraHusi ¢ MOBTOPEHUSIMHU.

135 0O606menne. KombuHaropuka.

136 Konmponvuas paboma Ne8. Kombunamopuxa.
DJieMeHTBhI Teopuu BeposiTHOCcTel. (12 yacoB)

137 BeposiTHOCTh COOBITHSL.

138 CrnoxeHue BepOsITHOCTEH

139 CroxxeHue BeposITHOCTEM

140 YcnoBHas BeposiTHOCTh. HezaBucHMOCTh COOBITUI

141 BeposiTHOCTh IpoU3BeIeHNs HE3aBUCHUMBIX COOBITHI

142 BeposiTHOCTh IpOM3BEICHHS] HE3aBUCUMBIX COOBITUI

143 BeposiTHOCTh IpOM3BEICHUS] HE3aBUCUMBIX COOBITUMN

144 Popmyna beprymn.

145 O0600meHne. DIeMeHThI TEOPUH BEPOSTHOCTEH.

146 KOHWZpOJZbHaiZ paboma No9.Onemenmuol meopuu
BEPOSITHOCTEH.

147 Pewrenne ynpaxxHeHuii us EFQ.VK0M6I/IHaTopI/IKa U
AIIEMEHTHI TEOPUH BEPOSITHOCTEH.

148 Pemenue ynpaxuenuii u3 EF3.VK0M6I/IHaTOpI/IKa b3
AIIEMEHTHI TEOPUH BEPOSITHOCTEH.
IToBTOpeHUE Kypca ajredpsl U HAYAT
MATeMAaTH4Y€eCKOro aHAJIN3a
(16 yacoB)

149 MeTtoapl penieHus ypaBHEHH ¢ OTHUM

HCEU3BCCTHBIM.




150

Mertobl pelieHusl ypaBHEHUN ¢ OJHUM HEU3BECTHBIM

151 MeTo/b1 penieHus1 ypaBHEHUH C OJHUM HEM3BECTHBIM

152 [IpueMs! pelieHns ypaBHEHUN C JIBYMsI
HEU3BECTHBIMU

153 HepaBeHcTBa, cuCTEMBI M COBOKYITHOCTH HEPABEHCTB
C OJIHUM HEU3BECTHBIM. METO/IbI UX PEIICHHSL.

154 HepaBeHcTBa, cuCTEMBI M COBOKYITHOCTH HEPABEHCTB
C OJIHUM HEU3BECTHBIM. METO/IbI X PEIICHHUSL.

155 HepaBeHcTBa, cuCTEMBI M COBOKYITHOCTH HEPABEHCTB
C OJIHUM HEU3BECTHBIM. METO/IbI UX PEIICHHSL.

156 Crioco0bl 1 METO/IbI PEeLLICHHs CUCTEM YpaBHEHUH C
JIBYMsI HEU3BECTHBIMHU.

157 Crioco0bl 1 METO/IbI PEeLLICHHs CUCTEM YpaBHEHUH C
JIBYMsI HEU3BECTHBIMHU.
N300pakeHre Ha KOOPIUHATHON INIOCKOCTH

158 pEelIEHUI HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS
HEU3BECTHBIMU
N3o6pakeHre Ha KOOPAWHATHOM TIOCKOCTH

159 peLIeHHI HEPaBEHCTB U CUCTEM HEPABEHCTB C JBYMS
HEH3BECTHBIMH

160 [Toaxompl K pemIeHH o 33/1a4C TapaMeTpamMu

161 ITonxoapl K peICHUIO 3a/1a4 ¢ IapaMeTpaMu
[Toaxompl K pemIeHHIo 33134 C MapaMeTpaMu

162 Konmponvuas paboma Nell.Ilosmopenue Kypca
aneebpvl U HA4an Mamemamu4ecko20 anaiusa

163 Konmponvuas paboma Nell. Ilosmopenue xypca
aneebpvl U HA4an Mamemamuiecko20 anaiusa

164 IloBTOpeHue 38

165 [loBTOpeHue. 3anauu NPaKTUYECKOIO COAEPIKAHMUSL.

166 [ToBropenue. 3amauu MPaKTHYECKOTO COMCPKAHMUS.

167 [Toropenue. I'paduku.

168 [ToBropenwue. Jlnarpammel.

169 [Toropenue. [Ipeobpa3zoBaHue BbIPAKEHUH.

170 [ToBTOpenue. IlpeobpazoBaHue BbIpa)KEHUH.

171 IToBropeHue. YpaBHEHUs.

172 IToBropeHue. YpaBHEeHUs.

173 IToBropenne. HepaBencTaa.

174 IToBropenue. HepaBeHcTBa.

175 Umoeosas xoumponvuas paboma 6 popmame EID.

176 Hmozcosas konmponvras paboma 6 popmame EID.

177 [ToBTOopenue. Cuctembl ypaBHEHUN U HEPABEHCTB.
[ToBTOopenue. Cuctembl ypaBHEHUN U HEPABEHCTB.

178 IToBTOopenue. TekcToBbIE 3a7a4H.

179 IToBropenune. TeKCTOBBIE 3a/1a4H.

180 [ToBTOpenue. DyHKIUA U €€ IPOU3BOHASI.

181 IToropeHne. PyHKIMSA U €€ IPOU3BOIHAS.

182 [ToBropenue. 3amaun Ha HCCIe/I0BANE byHKLuii ¢
TIOMOIIBI0 TIPOU3BOIHOM.

183 [Toropenue. 3anaun Ha MCCIIel0BaHHe GyHKIHH ¢
MIOMOIIBIO TIPOU3BOAHOM.

184 [ToBropenue. TpeyroapHUKH

185 [ToBTOpenue. TpeyroabHUKH

186 [ToBroperne. YeThIpexyrolbHUKH.

187 [ToBTOpeHME. YeThIpEXYTONbHUKH.




188 [ToBropenne. OKpPYXHOCTb M KPYT.

189 [ToBTOopenue. OKPY>KHOCTb U KPYT.

190 [ToBropenne. HaxoxaeHue miomaneu miocKux
duryp.

191 IToBropenue. IlapasienbHOCTH U }
MEPICHIUKYISIPHOCT MPSIMBIX U TUIOCKOCTEH.

192 IToBTOpenne. MHOrorpaHHUKH

193 [ToBropenre. MHOTOrpaHHUKH

194 IToBTropenue. Tena BpaimieHus.

195 [Toropenne. Tena BparieHusl.

196 [ToBropenue. [lekapTOBBI KOOPIUHATHI U BEKTOPHI B
IPOCTPAHCTBE.

197 [ToBTOpenwue. JlekapTOBBI KOOPIAMHATHI U BEKTOPHI B
POCTPAHCTBE.

198 [Tosropenwue. Ilnomanu u 06beMbl MHOTOTPAHHHUKOB.

199 ITosTopenue. Ilnomanu u 00bEMBbI TE BPAIICHHS.

200 [ToBropenue. 3amauu ¢ mapaMeTpamu.

201 [loBTOpeHue. 3aauu ¢ mapaMmeTpamu.

202 Pe3eps 4.

203 KonTposbHas padota 3a 1 monyroaue B popmare

EI'D




