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INOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma »3ieKTUBHOro Kypca «Marematuka: anreOpa M Haudajga aHalu3a,
reomeTpusi» s 10 Kiacca coctaBieHa Ha OCHOBE TPeOOBaHUH K MPEAMETHBIM pe3yJIbTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTelbHON MpOorpaMMbl, NpelacTaBieHHbIX B denepasbHOM TOCYIapCTBEHHOM
00pa3oBaTeNFHOM CTaHJAPTE CPETHETO 0OIIET0 00pa30BaHUSI.

Pabouass mporpamma oTpaxkaeT o00s3aTelIbHYI0 4YacTh COJEp)KaHUs Y4eOHOro mpeamera
«MaremaTuka: anredpa W Havaja aHaimu3a, reomeTpus» s 10 kiacca Ha ypoBHE CpeIHEro o0mero
oOpazoBanus. B Hell y4yuTBHIBaIOTCS BO3MOXXHOCTH IMpeAMETa B pealu3aluu TpeOoBaHMN K
JTUYHOCTHBIM U METANpPEAMETHBIM pe3yibTaTaM 00y4YeHHUs], a TAKXKE MPEEeMCTBEHHOCTD € TPOrpaMMaMu
no npeaMery «MaremaTrka: anreOpa v Hadalla aHaJIM3a, TeOMETPHUS» UL YPOBHSI OCHOBHOTO OOIIETO
oOpa3oBaHMs, M0 MpeAMeTaM «MH(POPMATHKAY, «HUCTOPHs», «reorpadus», «huznka» U «OUOIOTUMD)
JUTSL CpeJTHEro 00111ero 00pa3oBaHus.

B 10 kmacce snekTUBHBIIM Kypc mo mpenMery «Maremaruka: anreOpa M Hayala aHalu3a,
reoMeTpHs» H3ydaercss Ha 0a30BOM YpOBHE, OH BKIIOYaeT B ce0s HM3y4YCHHE [BYX AMCIUILUINH
«AnreOpa ¥ Hayala MaTeMaTUYecKOro ananmza» M «l'eomeTrpus». Bcero kommuecTBO 4acoB IO
MaTeMaTHke (anredpa W Havajsa MaTeMaTHYeCKOro aHalM3a, TE€OMETPHsi) MPH MPOJODKUTEILHOCTH
yueOHoro roja 34 Heenu cocTaBiseT — 68 4acos.

[lenmn ocBoeHHS MpOrpaMMBbl 0a30BOTO YPOBHSA — 00ECTIEYEHHE BO3MOKHOCTH HCIIOIBb30BaHUS
MaTeMaTHYeCKUX 3HAaHMM M yMEHUH B TIOBCEAHEBHOM KHM3HM UM BO3MOXKHOCTH YCIIEIIHOTO
MIPOJIOIDKEHHST 00pa30BaHMsI 10 CHENHAIBHOCTSIM, HE CBS3aHHBIM C TPUKJIAIHBIM HCIOJIB30BAHUEM
maTteMaTuku. OOydaromyecs, OCyIIECTBIAONMEe o0yyeHHe Ha 0a30BOM YPOBHE, JOJIKHBI OCBOMTH
o0Iye MareMaTu4ecKie yMeHuUs, HeOOXOIMMBIe JUIS KU3HH B COBPEMEHHOM OOIIIeCTBE.

Kypc o6naaaer 3HaunTEIbHBIM BOCIIUTATEIbHBIM ITOTEHIIUAIOM, KOTOPBIH peann3yeTcs Kak
yepe3 yueOHbI MaTepual, CiocoOCTBYIOMUN (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS, TaK U YEPE3
cienn(puKy yueOHOH e TeNbHOCTH, TPEOYIOIIeH MPOA0IKUTEIbHON KOHIICHTpAllud BHUMAHUS,
CaMOCTOSITENTLHOCTH, aKKypPaTHOCTH M OTBETCTBEHHOCTH 32 TIOyYE€HHBIN pe3ynbTar. B ocHOBe
METOAMKH 00yueHHs ajaredpe v HayajdaM MaTeMaTH4YeCKOTO aHalIU3a U TEOMETPHUH JISKUT
JesITeTbHOCTHBIN MPUHIIUT 00ydeHUSI.

OcHoBHBIC 321a4H Y4e0OHOI0 IpeaAMeTa:

- @opmHupoBaHHE YCTOMYMBOIO HMHTEpeca K IpeaMeTaM €eCTeCTBEHHO-MaTeMaTHYecKOro
LUKJIA.

- Pa3BuTHE HCcnenoBaTenbcKON KyIbTYphl M HABBIKOB PabOTHI IO CaMOOOPa30BAHHUIO.

IInanupyemsle pe3yJibTaThl H3YUeHHUs 3JTeKTHBHOI0 Kypca «AJuredpa u Hayaja
MATeMaTH4YeCKOr0 aHAJIN3a, FeOMeTPHsD)



OcBoeHHe 3JIEKTUBHOTO Kypca «Anredpa M Hadajla MaTeMaTHYECKOTO aHalIW3a, T'€OMETPHUs»
JOJDKHO o0ecriednBaTh JIOCTHXKEHHE Ha YpPOBHE CpelHero oOIiiero oOpa3oBaHMs CIEAYIOILIMX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMyHOCTHBIE pe3yNbTaThl OCBOEHHS MpPOrpamMMbl ydeOHOTro mpeaMera «Maremarhka»

XapaKTEePU3YIOTCSA:

I'paxkiaHcKoe BocnMTaHue: c(hOPMUPOBAHHOCTBHIO I'PaXIAHCKOM IMO3UIMK OOydaroulerocs Kak

AKTUBHOI'O U OTBETCTBEHHOT'O WICHA

poccuiickoro 0OIecTBa, MPEICTAaBICHHUEM O MaTreMaTHYeCKHX OCHOBaX (DYHKIIMOHUPOBAHUSA
Pa3NUYHBIX CTPYKTYp, SBJICHUH, MPOLENYp TPa)KITaHCKOro oOmiecTBa (BBHIOOpPHI, OMPOCH U IIp.),
YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH MHCTUTYTaMHU B COOTBETCTBHM C MX (PYHKUIUSMHU U
HAa3HAYEHUEM.

[TarpuoTnyeckoe BOCITHTAHHUE: c(hOopMHUPOBAHHOCTHIO pOCCHIICKOI rpak 1aHCKOM
WJEHTUYHOCTH, YBAaXEHHUS K IMPOLLJIOMY M HACTOALIEMY POCCHUHCKOM MareMaTHWKH, LIEHHOCTHBIM
OTHOILICHUEM K JIOCTH)KEHUSIM POCCHUHCKUX MAaTE€MATUKOB M POCCHIICKOM MAaT€MaTHYE€CKOM ILIKOJIbI, K

WCTIOJIB30BAaHHIO 3TUX AOCTIKEHHIA B APYTHX HAYKaX, TEXHOJOTHX, chepax IKOHOMHKH.
JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!
OCO3HAHHEM JYXOBHBIX LIEHHOCTEH pOCCHIICKOro Hapoja; chOpMUPOBAHHOCTHEO HPABCTBEHHOTO
CO3HaHMsI, STUYECKOIO MOBEIEHUS, CBSI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM JTOCTH)KEHUM HAyKH U
JeSTeNbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOIO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OyAyILIEro.

DCTETUYECKOE BOCHUTAHUE: JCTETUUYECKUM OTHOUIEHHMEM K MHpPY, BKIIOYAs SCTETHKY

MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a7a4, pEUICHUM, PacCyKI€HUI; BOCIPUUMYUBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JMYHbIX BHJIOB
HCKYCCTBA.

dDuznyeckoe BOCOUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHS MPUMEHSATh MaTeMaTHUeCKUe 3HAHUS B MHTEpPECaxX 370pPOBOTO U
6e3omacHOro obpasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO (3I0pOBOE MUTAHHE,
cOanaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PErylnspHas (u3nyeckas akTUBHOCTH); (PU3NUIECKOTO
COBEPIIECHCTBOBAHUS MPH 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBLHON JEATEIIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZY, OCO3HAHUEM LIEHHOCTH TPYIOIIO0MS; HHTEPECOM K Pa3IMUHBIM chepam
npodeccuoHaNnbHON JIEATENbHOCTH, CBSI3aHHBIM C MareMaTUKOd M €€ TNPUIOKEHUSMHU, YMEHUEM
COBepIIaTh OCO3HAHHBIN BBIOOP Oymaymiei mpodeccuu W peaan30BbIBaTH COOCTBEHHBIE >KU3HEHHBIE
IUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHUYEeCKOMY OOpa30BaHHIO U caMOOOpPA30BAHUIO Ha
MPOTSHKEHUH BCEW JKU3HM;, TOTOBHOCTHIO K aKTMBHOMY Y4YacTHIO B PEHIEHHM NMPAKTUYECKUX 3ajad
MaTeMaTU4eCKON HalpaBIEHHOCTH.

DKOJIOTMYECKOe BOCHUTaHHE: CHOPMUPOBAHHOCTHIO SKOJOTMUYECKOH KYIBTYphl, TOHUMaHHEM
BIIMSHHSI COLMAIIBHO-D)KOHOMUYECKUX IPOLECCOB HA COCTOSHHE MPHUPOIHON M COLMAIBHOW CpEnbl,
OCO3HAHMEM IVIOOATBLHOTO XapakTepa OHKOJIOTMYECKHX MpolsieM; OpHEHTAluell Ha NpUMEHEHHUe
MaTeMaTH4YeCKUX 3HaHWM [UIsl pelleHHs 3a/Jad B 00JacTH OKpYXKarolled cpenbl, IMJIaHUpOBaHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX IIOCJIEICTBUN JUIsl OKPYKAIOLIEH CPEbI.

IleHHOCTH HayYHOTO O3HAHMUSL:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00IIeCTBEHHON MPAaKTHKH, TOHUMaHHEM MaTeMaTH4eCcKOi HayKH Kak cepsl
YeJI0BEYECKOM JeSITEIbHOCTH, ATANOB €€ Pa3BUTUS M 3HAYUMOCTH AJISl Pa3BUTHUS LIMBUIM3ALINM;
OBJIa/ICHUEM $13bIKOM MAaTeMaTHKH U MaTeMaTU4eCKON KyIbTYpOH KaK Cpe/ICTBOM IMO3HAHUS




MUPa; TOTOBHOCTBIO OCYIIECTBIISITH MPOSKTHYIO U UCCIIEIOBATENBCKYIO NeSITETLHOCTh
WH/IMBUYAJIHO U B TPYIIIIE.
METAIIPEIMETHBIE PE3YJIBTATbBI
MertanpeaMeTHbIE pPe3yabTaThl OCBOSHHUS MPOTPaMMbl IJIEKTHBHOTO Kypca XapaKTepU3yIOTCS
OBJIaJICHUEM VHUBEPCANbHBIMU no3nasamenbHbIMU oelicmeusamu, VHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeUCMBUAMU, YHUBEPCATIbHLIMU PEZYIAMUSHBIMU OeUCEUIMU.
1)Vuusepcanvuvie nosnasamenvuvie Oeiicmeus, obecneuusarom Gopmuposanue 6A308bIxX
KOCHUMUBHBIX npoyeccos obyuarowuxcsi (0c60eHue Memoo08 NOZHAHUSL OKPYICAIOWe20 Mupda,
nPUMEHEeHUe JI02UYECKUX, UCCTe008AMENbCKUX Onepayuil, ymenutl pabomams ¢ ungopmayuet).
bazoBeble Jiornueckne 1erHCcTBUS:

* BBISIBJIATD M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHUECKUX 0OBEKTOB, OHSATHIA,
OTHOLICHUH MEXAYy HOHATHAMH;, (OopMynupoBaTh ONpEAENCHUs TOHATHHA; yCTaHABIHUBAThH
CYIIECTBEHHBI NPU3HAK KIaccU(UKAIMK, OCHOBaHMs JUIsl OOOOLIEHMS W CpPAaBHEHMs, KPUTEPUU
IIPOBOIMMOTO aHAJIN3A;

* BOCIIpUHUMATh, (OPMYIUPOBATH W TPEOOPa3OBBIBATh CYKICHUS: YTBEPAWUTEIBHBIE U
OTpHULaTeIbHbIE, €IMHUYHbIE, YACTHBIE U 00I1E; YCIOBHbIE;

* BBIBJISITh MAaTeMaTW4YecKUe 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTUBOpeuus B (akrax,
JAHHBIX, HAOMIOCHUAX U YTBEPXKACHUAX; MpeJlaraTb KpUTEPUH Ui BBIABICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHIA;

* IenaTth BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHIYKTUBHBIX
YMO3AKJIIOUEHHH, YMO3aKJIFOUEHH 110 aHAJIOTUH;

* IPOBOJUTH CAMOCTOSITENIbHO JOKAa3aTeJIbCTBA MAaTEMaTHUYECKUX YTBEPXKIEHUH (IpsIMblE U OT
MIPOTUBHOTO), BBICTpaNBaTh apryMEHTALUIO, MPUBOJIUTE MPUMEPHI U KOHTPIPUMEPHI; 0O0CHOBBIBATH
COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

* BBIOMpaTh CIOCOO pelleHus y4eOHOH 3ajjauM (CpaBHMBAaTh HECKOJIIBKO BAPHMAHTOB DELICHUS,
BbIOMpPaTh Hanboee MOAXOIAIINN C YUETOM CAaMOCTOSTEIBHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBbI€ MCCIEN0BATENBCKUE ICHCTBUA:

* ICTIOIB30BAaTh BOMPOCHI KakK HCCIENAOBATeNbCKU HHCTPYMEHT MO3HAHUS; (HOpMyaupoBaTh
BOMPOCHI, (PUKCHUPYIOIIHE TPOTHUBOPEUNE, MpoliIeMy, yCTaHABIMBAThL UCKOMOE U JaHHOE, (DOPMUPOBATh
TUIIOTE3Y, aprYMEHTUPOBATh CBOXO IMO3ULIMI0, MHEHUE;

* IIPOBOJUTH CAMOCTOSATEILHO CIIAHMPOBAHHBIN YKCTICPUMEHT, HCCIICIOBAHUE TI0 YCTAHOBJIICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, MPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXITY
00bEeKTaMHU, SIBICHUSMU, IPOIIECCAMH;

* CAaMOCTOSITENTFHO (OPMYTHPOBATH OOOOIIEHHUS M BBIBOABI IO PE3yIbTaTaM IPOBEIECHHOTO
HaAOJTIOJICHUS, WCCIICOBAaHUs, OICHUBATh JOCTOBEPHOCTH TOJTYYCHHBIX PE3yIbTaTOB, BBIBOJAOB U
0000I1IEeHHI;

® HpOFHO?;I/IpOBaTI:; BO3MOXKHOC paSBI/ITI/Ie Hpouecca, a TAaKXXE BBIIBHUI'AThb Hpe)IHOJ'IO)KeHI/ISI 0 €1ro
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Pabora ¢ nadopmarimeii:

¢ BBISBJISITH JIe(i)I/IHI/ITBI I/IH(bOpMaHI/II/I, JaHHBbIX, HeO6XO}II/IMI)IX AJid OTBETA Ha BOIIPOC W IJIA
pelenus 3anauu;

® BI)I6I/IpaTB I/IH(i)OpMaHI/IIO nu3 NCTOYHUKOB Pa3INYHBIX THUIIOB, aHaJIM3nupoBaTh,
CUCTEMAaTHU3UPOBATh M HHTEPIPETUPOBATH MH(DOPMAIIHIO Pa3IHMUHBIX BUIOB U (hOPM IPEICTABICHUS;

* CTPYKTYpPHPOBaTh MH(OPMAIIUIO, MPEJCTABIATh €€ B pa3iU4yHbIX (POpMax, WILIIOCTPUPOBATH
rpaduvecKy;



* OLIEHUBATh HAJE&KHOCTh HH(POPMAIINH 110 CAMOCTOSITETLHO CHOPMYTUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvnvie KoMMyHUKamueHble Oelicmeus, o0becneuusaom CcoopmMupo8anHoCmsy
COYUATLHBIX HABLIKOG 00YUAIOUUXCS.

OOuieHue:  BOCHPUHUMATH U (POPMYTUPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSMHU U
[ESIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCHMEHHBIX
TEKCTax, aBaTh MOSICHEHUS 10 XOAY PeLIeHHs 3aa4k, KOMMEHTHUPOBATh MOIYYCHHbBIN pe3ylbTar;

* B XO/le OOCYXIEHHUs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl, MPOOJIEMBI,
pelaeMoil 3ajaud, BBICKA3bIBaTh WJEH, HAIEJICHHbIE Ha IOUCK pELICHHS; CONOCTaBISAThH CBOU
CYXKJIEHUS C CYXIECHHUAMU JpPYruX Y4YaCTHMKOB Juajora, OOHapyXHBaTb pa3jMuu€ U CXOACTBO
MO3UIUI; B KOPPEKTHOI Popme popMynupoBaTh pa3HOITIACHsl, CBOM BO3PAKECHUS,

* IPEACTABIATh PE3YNbTAaThl PELIEHUS 3aJaud, OSKCIEPUMEHTA, MCCICN0BAaHUs, IIPOEKTa;
CaMOCTOSITENIFHO BBIOMpaTh (popMar BBICTYIUIEHHS C YYETOM 3aad MPE3CHTAlMH B 0COOECHHOCTEH
ayaUTOPHH.

CoTpyAHHYECTBO:

* IOHMMAaTh M WCIOJIB30BaTh MPEUMYIICCTBA KOMAHIHOW W WHIUBUAYAJIbHOW pPa0OOTHI TpU
pelieHrH y4eOHbIX 3aja4; MPUHUMATh 11€]b COBMECTHOM JESATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIUI0
COBMECTHOH padOTHI, paclpeaesTh BUABI paboT, TOTOBapUBATHCS, 00CYXKAaTh MPOLECC U PE3YAbTaT
paboThI; 0600IaTh MHEHUST HECKOJIBKUX JIIOJIEH;

* y4acTBOBaTh B TPYNMNOBBIX (hopMax paboThl (0OCyXIeHus, oOMEH MHEHHUSMHU, «MO3TOBBIC
IITYPMBD) U T.I1.); BBIMOJHATH CBOK YacTh Pa0OThl U KOOPJAWHUPOBATH CBOU JCUCTBUS C JIPYTHMHU
YJieHAMA KOMAaH/bl; OLIEHMBATh KaueCTBO CBOETO BKJAJAa B OOMMHA MPOAYKT IO KPUTEPHSIM,
chopMyIHPOBAaHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pecynsmuenvle Oeticmsus, obecneuusarom GopmMuposaHue CMbiCiLo8blX
VCMAHOBOK U HCUSHEHHBIX HABbIK08 TuuHocmu. CaMOoOpraHnu3allys:

* COCTaBJATh IUIaH, AITOPUTM pElIeHUs 3a/Jaud, BbIOMpaTh CHOCOO peleHUs C Y4EToM
UMEIOIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBAThH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(POpPMAIIHH.

CaMOKOHTPOJIb:

* BJI/IETh HABBIKAMM TO3HABATEIbHON peQIIEeKCMH KaK OCO3HAHUS COBEpIIAEMbIX IEHCTBUH U
MBICIMTENBHBIX IPOLIECCOB, UX PE3YNbTaTOB; BIAJETh CIOCO0AMHM CaMOIPOBEPKH, CaMOKOHTPOJIS
IIpoLecca U pe3yipTrara peleHusl MaTeMaTHIeCKOM 3a1a4H;

* IpEABUACTh TPYIHOCTH, KOTOpbIE MOTYT BO3HUKHYTh NpU pEUIeHUH 3a7a4dl, BHOCHTH
KOPPEKTHBBl B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJIEHHBIX OHIMOOK,
BBISIBJICHHBIX TpynHOCTel; [ oneHuBaTh COOTBETCTBUE pEe3yJbTara LEIH M YCIOBUAM, OOBSCHATH
MPUYMHBI JOCTHXKEHUS WM HEIOCTH)KEHUS PE3YNIbTaToB JAEATEIbHOCTHU, HAXOAUTh OLIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJIbTATBI

- ONepUpoOBaTh OCHOBHBIMH (HOPMYyJaMHd TPUTOHOMETPUH U BBIMOJHATH TOXK/IECTBEHHBIC
npeoOpa3oBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUI;

- UCTIOJIB30BaTh YHCIOBYIO OKPYXKHOCTh JIJIsI BRIYMCIICHHS CHHYCA, KOCUHYCA, TAHT€HCA YUCIIa;

- pemarh npocTeiiue TPUrOHOMETPUYECKUE YPaBHEHUSI U HEPABEHCTBA;

- IPUMEHSATH Pa3IUIHBIE CIIOCOOBI U METO/IbI PEIICHUS TPUTOHOMETPHUECKUX YPABHEHHIA,




- CTPOUTH I'paMKU M ONUCHIBATH CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIIMA;

- pemarb TPUrOHOMETPUUYECKUE YpaBHEHMs M HEPAaBEHCTBA, MCIIOJb3Ysl CBOMCTBA M rpaduku
TPUTOHOMETPHUECKUX (DYHKIIUM;

- IPUMEHATH (POPMYJIBI U IIPaBUIIA AJIs BBIYMCICHUS IPOM3BOIHBIX (DYHKIIMIA;

- COCTaBJIATh ypaBHEHUE KacaTelIbHOH K rpaduky QyHKINY;

- uccienoBarh (YHKIMIO Ha MOHOTOHHOCTb, HauOoJblllee M HAaUMEHbILEE 3HAYEHHE C
IMOMOULIBIO TPOU3BOIHOM;

- CTPOMTH I'pa)MKH MHOTOYJIIEHOB M IIPOCTEUIINX PALIMOHAIBHBIX (QYHKIUI;

- pemarh 3aJa4u Ha HaXOXKJCHHUS HauOOJIBIIEr0 M HAMMEHBIIETO 3HAYCHUN (PYyHKIINH.

- OTIIEpUPOBATh MOHATUSAMH TOYKA, IPSIMasi, TNIOCKOCTh B IIPOCTPAHCTBE; - N300pakaTh YEPTEKH
IIPOCTPAHCTBEHHBIX FEOMETPUYECKUX (PUTYp HA MIIOCKOCTH;

- OIIEpUpPOBATh IMOHATUSAMHU MAPAJUIEIIBHOCTh U IMEPHEHAUKYISIPHOCTh HPSIMBIX, HPSIMBIX U
IJIOCKOCTEH, MIIOCKOCTEN B IIPOCTPAHCTBE;

- OINpEAeATh B3aUMHOE DACIOJIOKEHHE NPSIMbIX, HPSIMbIX U IJIOCKOCTEH, IIOCKOCTEH B
IIPOCTPAHCTBE;

- HAaxXOAMThb YIVIBI MEXAY MPSAMBIMHM, NPSIMONH U IUIOCKOCTHbIO, JABYMS IUIOCKOCTSAMHU B
IIPOCTPAHCTBE;

- MPUMEHSATh M3y4YCHHBIE CBOICTBA, NMPU3HAKH T'€OMETPUYECKUX (GHUTyp B HPOCTPAHCTBE B
pELIECHNN 3a]1a4;

- pacro3HaBaTh OCHOBHbIE BUIbl MHOTOTPAHHUKOB;

- CTPOUTB CEUYEHUSI MHOTOTPaHHUKOB;

- BBIYUCIIATH TUIOMIA/IA TIOBEPXHOCTEH MHOTOTPAHHUKOB € TIOMOIIBIO (POPMYIT;

- OIIEPUPOBATh NTOHATUAMM, CBSI3aHHBIMU C BEKTOPaMHU B IIPOCTPAHCTBE.

Coaep:xaHue 3JIEKTUBHOT0 Kypca «AJiredpa 1 Ha4ajla MAaTeMaTHYeCKOI0 aHAJIHN3A,
reoMeTpus»

Yuciaa u BbIpakeHus. Pemenue 3agad ¢ MCIONB30BAHMEM CBOMCTB YHCEN M CUCTEM CUUCIICHUS,
JENUMOCTH, JOJIEW U 4acTEH, POLEHTOB, MOLYJIEH YUCEL.

Pemenne 3amad ¢ MCHOJIb30BAHMEM CBOWCTB CTENEHEH M KOPHEW, MHOIOWIEHOB, NpeoOpa3oBaHUi
MHOT'OWJIEHOB U JIpOOHO-PAllMOHANBHBIX BhIpaKeHUH. Perienue 3a1a4 53KOHOMHUECKOTO COJEPHKAHMS.
Pemenns 3aga4 Ha CMECH U CILIABBI.

CreneHs ¢ 1eNCTBUTENBHBIM [10KA3aTeNIEM, CBOMCTBA CTEIICHHU.

TpuronomeTrpuueckass OKpYKHOCTb, paguaHHas Mmepa yria. CHHYC, KOCHMHYC, TaHI'€HC, KOTaHT€HC
IIPOU3BOJILHOrO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO M CIEICTBUSA U3 HETO. 3HAYCHUS
TpUroHOMeTpudeckux GyHkmui s yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270° .

@DopMyIIbl CIIOXKEHUSI TPUTOHOMETPUUECKUX (YHKUUH, (GOpMyJbl NMPUBEACHUS, (POPMYIIBI ABOHHOIO
aprymeHTa. ApKKOCHHYC, apKCUHYC, apKTAaHI€HC YUCIIa. APKKOTaHT'€HC YnCIIa.

Jlorapudm uucna, cBoiictsa norapudma. lecatuunsiit torapudm. Yucno e. Harypanbuslit torapudm.
[IpeobOpazoBanme T0rapuPMUIECKUX BHIPAKEHUH.

YpaBHeHHs U HEPABEHCTBA. YPAaBHEHUS C OJTHON IIEPEMEHHOM.

Pemenne 3amau Ha JABMJKEHHE U COBMECTHYIO pPAa0OTy C IOMOIIBIO JIMHEHHBIX MU KBaJpaTHBIX
YPaBHEHUHN U UX CUCTEM.

[Ipocreiimne TPUTOHOMETPUYECKHE YpaBHEHHs. PelleHne TPUTOHOMETPUYECKMX YpaBHEHUH.
[Ipocreiimne noka3aTeabHble YPABHEHUS.

Jlorapudmuueckrue ypaBHEHUS.

HppaimonanbHble ypaBHEHUS.

Pemenue ypaBHeHMi, coepKalluX MEPEMEHHYIO MOJT 3HAKOM MOJTYJIS.

CucTeMsbl oKa3aTeNbHBIX, JOrapUPMUUECKUX U UPPALIMOHAIBHBIX YPaBHEHHH.

VYpaBHEHUs, CHCTEMBI YPAaBHEHUM C MapaMeTPOM.



@Oyukuuu. Oysxknuu uw ux rpadpuku. I'paduku peanbHbIX 3aBUCHMMOCTEd. Pemenue 3amay ¢
UCMOJb30BAHUEM YHCIOBBIX (YHKIMH M uX rpadukoB. lcmonp3oBaHMe CBOWCTB M IpadUKOB

JMHEHHBIX ¥ KBAJpaTMYHBIX (YHKIUH, OOpaTHOM NPONOPLUMOHAILHOCTH M (QYHKIHM \/;
I'padmyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB.

Hynu ¢yHKumMu, mpoMeXyTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HamOonbpliee W HauMeHbIee
3HaYeHUS PYHKIIHH.

[Tepuoanueckue GyHKIMU. YeTHOCTH M HEYETHOCTH (DYHKITHH.

CnoxxHble QYHKIIHH.

Tpuronomerpuueckue GyHKIUN y=cos X, y=Sin X ,y= tg X . ®ynkuus y = ctg X . CoiicTa u rpaduku
TPUTOHOMETPUUECKUX (PYHKIIHA.

[Toka3zarenbHas GyHKIHA U ee TpaduK.

Jlorapudmudeckas pynkums u ee rpaduk. [lonsaTue creneHHoi GyHKINU U ee TpaduK.
IIpousBoanas. OnpeneneHue YHUCIOBOHM IMOCIEAOBATEILHOCTH M cnocoObl ee 3amanus. CBoiicTBa
YUCIOBBIX  MociefoBaTenbHOcTeld. OmnpexneneHue mpexaena nociiegoBaTenbHocTH.  CBoiicTBa
CXOJSIIUXCSL  TOCJeoBaTeNbHOCTEH. Bbiunciaenue mpenenoB mocnenoBarenbHocTel. Cymma
OeckoHeYHOU reomeTpuyeckoi mporpeccuu. [Ipeaen dynkinuu Ha 6eckoneynoctu. [lpeaen ¢pyHkuu
B Touke. [lpupamenue aprymenta. llpupamenue ¢ynxnun. 3amadu, TPUBOIAINIME K MOHATHIO
npou3BogHON. OrnpeneneHue NPOU3BOAHOW. AJNTCOPUTM OTBICKAHUSA NPOU3BOAHOU. DOpMyIibl
muddepermmpoBanws. [Ipasuia quddepenumpobanus. Juddepentuposanue pynknun y = f(kx+ ).
VYpaBHeHue kacarenbHOW K rpaduky QyHKUHUU. AITOPUTM COCTAaBIICHUS YpaBHEHHUs KacaTelIbHOW K
rpapuky ¢ynkoun y = f(x). IlpumeHeHune NpPOW3BOMHOW Ui HCCIEAOBAaHUS (QYHKIMH Ha
MOHOTOHHOCTh U 3KcTpeMyMbl. [locTtpoenue rpaduxoB (ynkuwmii. [IpumeHeHne mpous3BOIHON AJs
OTBHICKAHUSI HAaMOOJIBIINX U HAUMEHBIINX 3HAUEHUN BEJTUYMH.

@urypsl Ha IUJIOCKOCTH H B IpOCTpaHcTBe. TpeyroibHUKUA. Buabl TpeyroibHUKOB:
OCTPOYTOJIbHBIE, TYNOYIOJbHbIE, NpsAMoyroibHbie. Kater nporuB yrna B 30°.BHemHuii  yron
TpeyrojibHuKa. buccekTpuca, MeanaHa M BbICOTa TPEyrojbHUKA. PaBHOOEApEHHBIH TpPEYrojbHUK,
PaBHOCTOPOHHUI TpeyroibHUK. CBOHCTBA paBHOOEIPEHHOTO TPEyrojabHUKa. Busl yrios.

OTtHomenusi. PaBeHcTBO TpeyronbHUKOB. [logo0ue TpeyroabHUKOB. B3anmHoe paconoxenue
IPSMBIX M IIJIOCKOCTEN B MpocTpaHCTBE. [lapainenbHOCTh MPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
[lepneHIUKYNSIpHOCTh TPSIMBIX M IUIOCKOCTeH. IIpu3HAKM NEepneHIuKYISIpHOCTH MPSAMBIX U
IUIOCKOCTEN B mpocTpaHcTBe. [Ipu3Haky napamienbHOCTH NpsAMbIX. CBONCTBA yIJIOB IIPU MEPECCUEHUN
JBYX HapajlieIbHbIX MPSIMBIX TPEThEH.

TemaTH4YecKoe MUIAHUPOBAHHUE € YKAa3aHHEM KOJIMYECTBA YACOB, OTBOJUMBIX HA OCBOEHHE
Ka)K10i TeMbl (2 yaca B He/ie/110, Bcero 68uacon)

Neni/m Tembl Bcero | DiexkTpoHHbIe Bujanl
4acoB | pecypchl NeATETbHOCTH
1. Perienne npsiMoyroyibHOro 3 https://www.yaklass.r | Jlekuus,
TPEYroJIbHUKA 110 CTOPOHE U u PaKTUKYM
OCTPOMY YTy
2. ['pagycHas u paguanHas Mepbl 2 https://www.yaklass.r | Jlekrus,
yrioB. (IlepeBoa rpaaycHO MepHI B u MPAKTHKYM

paauaHHyIo0 B 00paTHO. Berancienue
3HAYEHU TPUTOHOMETPUUECKUX
BBIPAXEHHH, COIEPIKAIUX YTIIbI B
paguaHHON Mepe)

3. [TpeoOpa3zoBaHue anredpandeckux 3 https://www.yaklass.r | Jlekrus,
BBIPQKEHUI ¢ TTIOMOIIBIO (GOPMYIT u MPAKTHKYM
COKPAIIIEHHOTO YMHOXXCHUS U
Pa3NIOKEHUs] MHOTOYJICHA Ha




MHOXUTCIIN

4. [TpeoOpazoBanus https://www.yaklass.r | JIekrus,
TPUTOHOMETPHUYECKUX BBIPAKEHHIA C u PaKTUKYM
HOMOIIBIO TPUTOHOMETPUIECKUX
dbopmyn

5. [Tonobue TpeyroabHUKOB https://www.yaklass.r | JIekrus,

u PaKTUKYM

6. CBolicTBa yIJIOB IIPH MTEPECEUCHUN https://www.yaklass.r | JIekrus,

JIBYX MapauIeIbHBIX TPSIMBIX u NPaKTUKYM
TpeThel. IIpu3Haku napauieabHOCTH
TIPSIMBIX

7. Hcnonb30BaHue CBOMCTB https://www.yaklass.r | Jlekuus,
TPUTOHOMETPHUYECKUX (PYHKIIUH JUTsI u PaKTUKYM
OLICHKY 3HAYCHUU
TPUTOHOMETPHUYECKUX BBIPAKEHHM

8. Urenne rpad)KoOB U AHATPAMM, https://www.yaklass.r | JIekrus,
COJICPKAIIUX CTATUCTHUECKUEC u NPaKTUKYM
JIAHHBIC

9. [ToctpoeHue rpaiKOB THHEWHOM, https://www.yaklass.r | JIekius,
KBaJpaTUIHON (DYHKIHMIA U 0OpaTHOMH u [IPaKTUKYM
IPOTNOPIUOHATBHOCTH. [TocTpoeHne
rpaduKoB QYHKIHI ¢
UCIIOJIb30BaHUEM TaPaJLICITbHBIX
IIEPEHOCOB, CKATUN U PACTSHKECHUN
BJI0JIb KOOPJAMHATHBIX OCEH

10. | [Ipumenenue rpadukoB QGyHKITUI https://www.yaklass.r | Jlekmus,
JUIsl ONMICAHMsI UX CBOMCTB u PAKTHKYM

11. | IlpumeHeHue cBOMCTBA https://www.yaklass.r | Jlekmus,
NEPUOAUIHOCTH TSI BBIYHUCIICHHS u HPaKTHKYM
3HAYEHUH BBIPAKEHUS K IOCTPOCHHUSI
rpadukoB QyHKINHA, 3aJaHHBIX HA
HEKOTOPOM ITPOMEKYTKE

12. | PaccTosiHUE OT TOYKH JI0 TIPSIMOIA, https://www.yaklass.r | Jlekuus,
pacCTOsIHHE MEX]Ty apauieIbHBIMU u PaKTUKYM
NpsSMBIMH. Bbr4nciieHe BbicoT
TpEyroJbHUKA, apajuIeorpaMma,

Tpanenuu

13. | PemieHune TeKCTOBBIX 3a7a4 Ha https://www.yaklass.r | JIekrus,
COCTaBJICHUE YPAaBHEHUM u NPAKTUKYM
(KBasIpaTHBIX, TPOOHBIX
paroHaIbHbIX )

14. | PemieHne TpUrOHOMETPHUUECKUX https://www.yaklass.r | Jlekrus,
ypaBHEHUI U HEPABEHCTB u MPaKTUKYM

15. | Beruncnenue npou3BOIHBIX https://www.yaklass.r | Jlekrus,
9JIEMEHTAPHBIX U CIIOKHBIX ()YHKIUHT u MPAKTHKYM
(VX 3Ha4YeHMId B JAaHHOU TOYKE)

16. | Pemenne nmMHEHHBIX HEPABEHCTB, https://www.yaklass.r | Jlekuus,
HEpPaBEHCTB BTOPOH CTETICHU U u PaKTUKYM
CHCTEM HEPABEHCTB

17. | PemeHne HEpaBEHCTB METOJIOM https://www.yaklass.r | JIekrus,
UHTEPBAJIOB (LEJIbIX (BbIILIE BTOPOI u IPAKTUKYM




CTEMNEeHN ), IPOOHBIX PAIIMOHATBHBIX

HEPABEHCTB)

18. | CocraBienue ypaBHCHHS https://www.yaklass.r | JIekrus,
KacaTelibHOH,  TPOBEACHHOH K u PaKTUKYM
rpaduky GyHKIIUH B TOUKE C JTAHHOU
abcruccoil. Beruncienne abcruccol
X0 10 JaHHBIM O KacaTelbHOM.

Ilouck 3HaueHUs NPOU3BOJHOU I10
rpaduky GyHKIIUU U U300paKCHHOU
KacaTeJIbHON

19. | Pemenwue ¢pusnyeckux 3a1aq Ha https://www.yaklass.r | JIekrus,
HaXO0XJICHHE CKOPOCTHU HJIH u PaKTUKYM
yCKOpeHus 24 TBUKEHUS

20. | Hcnonb30BaHME COOTHOMICHUH https://www.yaklass.r | Jlekuus,
MEXy KOOpJIMHATAMHU u NPaKTUKYM
CUMMETPHYHBIX TOUEK Ha MJIOCKOCTH

21. | 3ajgauu Ha BEKTOPHI HA MJIOCKOCTH https://www.yaklass.r | JIekius,

u IPaKTUKYM

22. | UccnenoBanue QyHKIHN C https://www.yaklass.r | JIekius,
IIOMOILBIO IIPOU3BOIHOM. u [IPAKTUKYM
[TocTpoenue ux rpadukoB

23. | Pemenue 3a1a4 ¢ 5KOHOMUYECKUM https://www.yaklass.r | Jlekuus,
coJiepKaHueM (B TOM YHCIIC U HA u PaKTUKYM

MpoLeHTHI). Perenue 3a1a4 Ha
CMECH U CIUIaBbI
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