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HOACHUTEJBHAA 3AIIMCKA

PaGouass mporpamma »dJIEKTHBHOTO Kypca «Maremartuka: anrebOpa ¥ Hadajla aHaju3a,
reomeTpusi» s 10 kiacca cocTaBieHa Ha OCHOBE TPeOOBaHU K MPEAMETHBIM pe3yJibTaTaM OCBOSHHS
OCHOBHOH 00pa30BaTeNIbHOW TPOTPaMMBI, MPEICTaBICHHBIX B DeneparbHOM TOCYJapCTBEHHOM
00pa3oBaTeNbHOM CTaHJApTE CPETHETO 00IIero 0Opa3oBaHusl.

PabGouast mporpamMmma oTpakaeT o0OS3aTENbHYI0 YacTh COACpPXKAaHUA YYeOHOTO TIpeaMeTa
«MaremaTuka: anrebpa W Havajia aHajiu3a, reomeTpus» s 10 kinacca Ha ypoBHE CpeqHEro oomiero
oOpazoBanms. B Heil yduTHIBAlOTCS BO3MOXXHOCTH TIpEAMETa B pealu3aluu TPeOOBaHHWM K
JMYHOCTHBIM M METApPeAMETHBIM pe3ylbTaTaM 00ydeHUs, a TAaK)Ke PEEMCTBEHHOCTb € IPOrpaMMaMu



o mpeamety «MaTtemaTuka: anreOpa u Havajla aHain3a, TEOMETPUS ISl YPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHms, MO MpeAMETaM «MH(POpPMATHKAY, «UCTOPHs», «reorpadusy, «hu3uka» M «OHOIOTHUS»
JUISL CpeJTHEro o0IIero o0pa3oBaHuUs.

B 10 xmacce ayeKTUBHBIH Kypc mo mpeamery «Maremaruka: aiareOpa ¥ Havalla aHajau3a,
reOMEeTpHs» H3ydaeTcss Ha 0a30BOM YpOBHE, OH BKJIIOYACT B CeOsl M3ydyeHUE [BYX TUCITUILINH
«AnreOpa ¥ Hayala MaTeMaTU4YecKoro ananuza» u «l'eomerpus». Bcero kommuecTBo 4acoB IO
MaTemaruke (anrebpa W Hayalla MaTEMaTHYEeCKOTO aHalu3a, TeOMETPHs) MPHU MPOJOJIKUTEILHOCTH
yaeOHoro roaa 34 Heleau cocTaBisieT — 68 4acos.

[lenu ocBoeHMs TIporpaMMbl 6a30BOTO YPOBHSI — 00€CIIEYCHHE BO3MOXKHOCTU HCIIOJIb30BAHUS
MaTEeMaTHYeCKUX 3HAHUM M yMEHUH B TOBCEJHEBHOM MKU3HU M BO3MOXHOCTH YCIEIIHOTO
MPOJOJDKCHHST 00pa30BaHUs MO CHEIHAIBLHOCTSIM, HE CBS3aHHBIM C MPUKIATHBIM HCIIOJIb30BAHUEM
Matematuku. OOyuyarouiuecs, OCyIIECTBISAONIMe 00ydeHHe Ha 0a30BOM YPOBHE, JIOJDKHBI OCBOMTD
o01mIre MaTeMaTHIeCKHE YMECHHsI, HEOOXOIMMBIC JUISl )KU3HU B COBPEMEHHOM OOIIIECTRBE.

Kypc obnanaet 3HaYNTENbHBIM BOCIIUTATENIbHBIM ITOTEHIIMAIOM, KOTOPBIH peain3yeTcs Kak
gyepes yaeOHbI MaTepual, ClioCOOCTBYIOIMUN (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U 4epe3
crnenuduKy yueOHOM e TeNbHOCTH, TPEOYIOIIeH MPOI0IKUTEIbHON KOHIIEHTPAllU BHUMAaHUS,
CaMOCTOSATENILHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJyUYECHHBIN pe3ynbTar. B ocHoBe
METOJIMKH 00y4eHHUs anredpe U HauasaM MaTeMaTHYeCKOro aHAIn3a U TeOMETPUU JICKUT
JeSTebHOCTHBIN TPUHITUT O0yUSHUSI.

OcHoBHBbIE 3212a4H Y4eOHOI0 MpeaMeTa:

- ®opMupoBaHHE YCTOHYMBOTO HHTEpeca K TIpEeIMETaM €CTECTBEHHO-MAaTEeMaTHYeCKOTO
LUKJIA.

- Pa3BuTHE HCcnenoBaTenbcKol KylIbTYphl M HABBIKOB PaOOTHI IO CaMOOOPa30BaAHHUIO.

IInanupyemsle pe3yJibTaThl H3Y4eHHUs 3JIeKTHBHOI0 Kypca «AJuredpa U Hayaja
MATeMaTH4YeCKOr0 aHAJIN3a, FeOMeTPHsD)
OcBoeHHe 3JIEKTUBHOIO Kypca «Anrebpa M Hadaja MaTeMaTHMYECKOrO aHajlu3a, TeOMEeTPHUs»

JOJDKHO o0ecrednBaTh JIOCTHXKEHHE Ha YpPOBHE CpelHero oOmero oOpa3oBaHMs CIIEAYIOIIMX
JUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX PE3YIbTAaTOB:
JIMYHOCTHBIE PE3YJIBTATbBI
JIMYHOCTHBIE pe3yabTaTbl OCBOEHHUS MporpaMmbl ydeOHoro mnpeamera «Maremaruka»
XapaKTEPU3YIOTCS:
I'paxkiaHCKOe BOCHHMTaHUE: C(POPMUPOBAHHOCTHIO I'PAXIAHCKOM MO3UIMU OOYdYaIOLIerocs Kak
AKTUBHOI'O U OTBETCTBEHHOI'O 4JICHA

pOCCHiicKOTO O0OIIeCTBa, MPEICTAaBICHHEM O MaTreMaTHYeCKHX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHHH, MPOIENYyp TPaKIaHCKOTO oOIecTBa (BBIOOPHI, OMPOCH W Tp.),
YMEHHUEM B3aUMOJEHCTBOBATh C COLIMATBLHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIUSAMHU U
Ha3HAYEHUEM.

[TarpuoTuyeckoe BOCIIMTAHUE: c(hOopMHPOBAHHOCTHIO poccuiickoit rpak 1aHCKOM

WJICHTUYHOCTH, YBAXEHUA K IPOIUIOMY M HACTOSLIEMY POCCUHMCKOW MATE€MaTHKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JTIOCTHXKEHUSIM POCCUHUCKUX MAaT€MAaTUKOB M POCCHIICKOM MAaTeMaTH4e€CKOM IIKOJbI, K
MCIONF30BAHUIO ATUX JOCTHKEHUN B JPYTUX HAyKaX, TEXHOJOTHUSX, chepax YKOHOMHKH.
JIyXOBHO-HPAaBCTBECHHOE BOCITMTAHHE:
OCO3HAaHUEM JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapo/a; ChOPMUPOBAHHOCTHIO HPABCTBEHHOTO




CO3HAHUSA, STUYCCKOI'O MOBCACHUS, CBA3AHHOTIO C NPAKTUUCCKUM NPUMCHCHHUCM JOCTHXKEHUM HAayKu U
JACATCIIBHOCTBIO y‘IéHOFO; OCO3HaHMEM JIMYHOI'O BKJIaga B IIOCTPOCHUEC YCTOP'I‘IHBOFO 6yny1uer0.
OCTETUYECKOE BOCIHMTAHHME: JCTETUYECKHMM OTHOIICHHEM K MHDPY, BKJIKO4YasA OSCTCTHUKY

MaTreMaTu4eCcKMX 3aKOHOMEPHOCTEN, OOBEKTOB,
3a/1a4, pelIeHU, pacCy>KICHU; BOCIPUUMYMBOCTHIO K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB
HCKYCCTBA.

du3nyeckoe BOCOUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHATH MaTeMaTHUeCKUe 3HAHUS B MHTEpPEcax 370pPOBOTO U
6e3omacHOro 00pasa JKU3HU, OTBETCTBEHHOTO OTHOILICHHS K CBOEMY 3I0POBBIO (3I0POBOE MHUTAHUE,
cOanaHCUPOBAHHBIN PEXKUM 3aHATUN U OTAbIXA, PEryispHas ¢puznyeckas akKTUBHOCTH); (PU3UUECKOTO
COBEpILIEHCTBOBAHUS MPU 3aHATUSAX CIIOPTUBHO-0310POBUTEIIBHON E€ATEIBHOCTBIO.

TpymoBoe BOCOIUTAHUE:

TOTOBHOCTBIO K TPYY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; HHTEPECOM K pa3InyHbIM chepam
poecCHOHANBHON JIEATEIHbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOH W e€ MPUIOKECHUSIMH, YMEHUEM
COBEpIIAaTh OCO3HAHHBINA BHIOOp Oymayieill mpodeccuu U peaan30BbIBATH COOCTBEHHBIC KU3HEHHBIC
IJTaHbI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA

MPOTAXKCHUUN BCeH JKM3HU, TOTOBHOCTBIO K AKTHMBHOMY YY4CTUIO B PCIICHUHN HNPAKTHYCCKUX 3aaad
MaTeMaTH4eCKOM HaIIpaBJICHHOCTHU.
DKOJOrHYEeCKOE BOCHUTAHME: C(i)OpMI/IpOBaHHOCTBIO DKOJIOTHUYECKOM KYJIbTYpPbI, TIOHUMAaHUCM

BIIMSHUASI COLMAJIIBHO-O)KOHOMUYECKUX IIPOLECCOB HA COCTOSHHE NPUPOIHOM M COLUAIBHOM CpEnbl,
OCO3HAHMEM IVIOOAJIBHOIO XapakTepa HKOJIOTMYECKUX HpolsieM; OpHEHTAlUel Ha NpUMEHEHUE
MareMaTU4eCKUX 3HAHWHA I PEHICHUs 3afa4 B OOJIACTH OKPYKAaIOUIeW Cpeapl, IJIaHWPOBAHUS
IIOCTYIIKOB U OLICHKH MX BO3MOXHBIX IOCJIEICTBUMN AJI OKPY/KAIOLIEN CPEBI.

IleHHOCTH HayYHOTO NO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

HayKH 1 00IIECTBEHHON MPAKTHUKH, TOHUMaHHEM MaTeMaTH4YeCKOW HAyKH Kak cepsl
YeJI0BEUYECKOM JCSITEIBbHOCTH, ITAMOB €€ Pa3BUTHS M 3HAYUMOCTH JJIsl Pa3BUTHS [IMBHIH3AIINHN;
OBJIAJICHUEM SI3BIKOM MaTeMaTHKH M MaTeMaTHYeCKOU KYIBTYPOI KaK CPEeICTBOM ITO3HAHUS
MUPa; TOTOBHOCTBIO OCYIIECTBIISATH MPOSKTHYIO U UCCIISIOBATEIBCKYIO ESITEIbHOCTh
WHIUBUYAIbHO U B TPYIIIE.

METAINIPEJAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHbIe Pe3yabTaThl OCBOSHHS MPOTPAMMBI 3JICKTHBHOTO Kypca XapaKTepH3YHOTCS
OBJIaJICHUEM VHUBEPCATbHBIMU no3HaeamenbHvIMU oelicmeusimu, VHUBEPCAbHBIMU
KOMMYHUKAMUBHBIMU OCUCMEUAMU, YHUBEPCATLHBIMU PESYIAMUSHBIMU OeliCTNEUAMU.

1) Vuusepcanvuvie nosnasamenvuvle Oeiicmeus, obecnewusarom Gopmuposanue 6a308blx
KOCHUMUBHBIX npoyeccos obyuarouuxcs (0ce0eHue Memoo08 NOZHAHUSL OKPYICAIOWe20 Mupd,
NPUMEHEHUe JI0SUYECKUX, UCCTe008AMENbCKUX Onepayuil, ymenutl pabomams ¢ uHgopmayuet).

ba3oBblie TorMyeckne AeHCTBUS:

* BBIBIISATh M XapaKTEPU30BaTh CYIECTBEHHBIE PU3HAKU MaTeMAaTHYECKUX 00BEKTOB, MOHSATHUH,
OTHOIIEHUH MEXAy TNOHITUAMM;, (QOPMYIHMPOBATh ONpEAeNeHUs MOHITUN; YCTaHABIMBATh
CYIIECTBEHHBI NPHU3HAK KIacCU(UKAIIUK, OCHOBAaHHs JUII OOOOLIEHHS W CpaBHEHHs, KPUTEPHH
MIPOBOJMMOTO aHAJIN3A;

¢ BOCIIpUHUMATD, (I)OpMy.]'II/IpOBaTL )51 Hp606pa3OBBIBaTB CYXXICHHUA: YTBCPAUTCIBHBIC U
OTpULATCIBbHBIC, CAMHUYHBIC, HACTHBIC 1 O6HII/IG; YCJIOBHBIC;



* BBIABIISATh MaTeMaTHYEeCKHWE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTUBOpeurs B (hakrax,
TAHHBIX, HAOMIONECHUSAX U YTBEPKICHUAX; TpeiaraTh KPUTSPUH ISl BBISIBICHUSI 3aKOHOMEPHOCTEH U
MPOTUBOPEUMIA;

* Ie7aTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIFOUEHHUH 110 aHAJIOTHH;

* IPOBOAUTH CAMOCTOSITEILHO J0KAa3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKACHHUH (NpsMbIE U OT
MIPOTUBHOTO), BBICTPAMBATh apTryMEHTAIUIO, MPUBOIUTH MPUMEPHl U KOHTPIPHUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CYXK/ICHUS U BHIBOJIBI;

* BIOMpaTh crnoco0 perieHus yueOHOW 3ajaud (CpaBHHUBAaTh HECKOJIBKO BapHUaHTOB pEIICHUS,
BEIOMpaTh HanboJee MOAXOASAIIUN C YIETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUER).

basoBble nccnenoBarenbckue 1eHCTBUS:

* KCIIOJIB30BaTh BOIPOCHI KaK MCCICIOBATCILCKH HHCTPYMEHT IO3HAHUS; (OPMYIUpOBaTh
BOTIPOCHI, (PUKCHPYIOIIHE POTHBOPEUNE, MPoOIeMy, YCTaHABIMBATHL UCKOMOE H JJaHHOE, (DOPMUPOBATH
THIIOTE3Y, apryMEHTHPOBATh CBOKO IMO3UINI0, MHEHHE;

* IIPOBOJUTH CAMOCTOSATEIBHO CIIAHUPOBAHHBIN IKCTICPUMEHT, HCCIICIOBAHUE TI0 YCTAHOBJICHHIO
0COOEHHOCTEH MareMaTH4ecKoro OObEKTa, SIBJICHHS, MPOIECCA, BBISBICHHIO 3aBUCUMOCTEH MEXIY
00bEeKTaMH, SIBICHUSIMH, ITPOLIECCAMH;

* CAMOCTOSITETILHO (OPMYITHPOBATH OOOOIICHHUS M BBIBOABI IO PE3yIbTaTaM IPOBEIACHHOTO
HAOJIO/ICHUS, WCCIICOBAHUS, OICHUBATh JOCTOBEPHOCTh TOJTYYCHHBIX PE3yIbTaTOB, BBIBOJAOB U
000011IeHMI;

* IIPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPEANOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PaGota ¢ mH(OpMaITUEi:

* BBIABIIATh ACPUIUTH MHPOpMALMM, JaHHBIX, HEOOXOAMMBIX JUJIsi OTBETa HAa BONPOC M IS
pelIeHus 3a/1aun;

* BBIOMpaTh  MHPOPMALMI0 M3  MCTOYHMKOB  PA3JIMYHBIX  THUIOB,  AHAJIU3UPOBATh,
CHCTEMaTU3HUPOBaTh U MHTEPIIPETUPOBATh MH(POPMAIIUIO PAa3IMUHBIX BUJIOB U ()OPM MIPECTABICHHUS;

* CTPYKTYpHUpOBaTh MH(POPMALIUIO, IPEACTABIATh €€ B Pa3IMYHBIX (POpMax, MIUIIOCTPUPOBATH
rpaduyecKu;

* OLICHMBATh HAAEKHOCTh MHPOPMAIIMH IO CAMOCTOSATENIBHO C(HOPMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuusepcanvuvie KoOMMyHUKamueHble Oelicmeus, 00ecneuusaiom coopmuposaHHocms
COYUAbHBIX HABBIKOG 00YUAIOUUXCS.

OOmieHue:  BOCHPHUHUMATh W (DOPMYTUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMHU U
LEeISIMU OOIIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCHMEHHBIX
TEKCTaXx, AaBaThb ITOACHCHHUA I10 XOI[y peIHeHI/ISI 3aJa4H, KOMMGHTI/IPOB&TL l'IOJ'Iy’—I@HHI:Iﬁ pesynLTaT;

*B XO0le OOCYXICHHUS 3a7aBarhb BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TeMbl, MPOOIEMBI,
pemaeMof/'I 3aJa4H, BBICKAa3bIBaThb HWJACHU, HAICJICHHBIC HaA IIOUCK pemeHI/m; COITIOCTABJIATH CBOU
CYXJEHUS C CYXICHUAMU JPYTUX YYaCTHHKOB JHanora, OOHapyKHBaTh pa3iHuue U CXOACTBO
MTO3UIINI; B KOPPEKTHOU Popme HOopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHUS;

* IPEJICTAaBIATh PE3yIbTaThl PELICHUS 3aJaud, DSKCIEPUMEHTA, MCCIEIOBaHUs, IPOEKTA;
CaMOCTOSITENILHO BBIOMpaTh ¢GopMar BBICTYIUICHUS C Y4YETOM 3ajlad MPE3CHTAlUd U OCOOCHHOCTEH
ayJTUTOPUH.

CoTpyIHUYECTBO:




* IOHUMAaTh W KCIIOJb30BaTh IPEUMYIIECTBA KOMAHIHOM W HMHIAMBHAYAJIbHOH pabOTHI IpH
peleHny yu4eOHbIX 3aJa4; MPUHUMATh 11€Jb COBMECTHOM NESATEIBHOCTH, IJIAHUPOBATh OPTaHU3ALUI0
COBMECTHOHM paboThI, pacHpeneNniTh BUIbI PadOT, TOrOBapUBATHCS, OOCYKAATh MPOIECC U PE3yNIbTaT
paboThI; 000011aTh MHEHUSI HECKOJIBKHX JIIO/ICH;

* y4acTBOBaTh B TPYNIOBBIX (popmax paboTel (0OCykaeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC
IITYPMBD» U T.I1.); BBINOJHATH CBOIO YacTh PadOTHl U KOOPAWHUPOBATH CBOU ACWUCTBUS C JIPYTUMHU
YJeHaMH KOMAaH[bl; OLICHMBaTh KauyeCTBO CBOETO BKJIaga B OOMIMH NPOAYKT IO KPUTECPHSM,
c(OpMYITUPOBAHHBIM YUACTHUKAMHU B3aUMOACHUCTBUSI.

3) Vuueepcanvuvie pecynsmusnvle Oeticmsus, obecneuusarom GopmMuposaHue CMviCio8blX
VCMAHOBOK U HCUSHEHHBIX HABbIKOE8 TuyHocmuy. CaMOOpraHu3alus:

* COCTaBJIATh IUIAH, QJITOPUTM pEIICHHsS 3aJa4d, BbIOMpAaTh CIOCOO0 pelmeHUs C YIETOM
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh H KOPPEKTHPOBATH
BapUaHThI PEHICHUH ¢ y4ETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb:

* BJ1aJCTh HAaBBIKAMH IMO3HABaTCIbHOU pe(bﬂelccpm KaK OCO3HaHHsA COBCPIIACMBIX I[CI\/JICTBI/II\/JI n
MBICJIIMTCIIBHBIX IIPOLECCOB, HX PE3YJIbTATOB; BJIAACTH crocodamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA
mponecca 1 pe3yjibTara pecHug MaTeMaTH4eCKOM 3aJa4u,

* Op€ABUACTb TPYAHOCTHU, KOTOPLBIC MOI'YT BO3HHKHYTH IpPH PEIICHUH 3aJadld, BHOCHTH
KOPPEKTHUBBI B ACATCIbHOCTL HAa OCHOBE HOBBIX O6CTO$IT€J'IBCTB, JaHHBbIX, Haﬁ,[[eHHBIX OI_I_II/I6OK,

BBISIBJICHHBIX TpyAHOCTeH; [0 olLeHHBaTh COOTBETCTBHE pe3yibTara LEId M YCIOBHUAM, OOBACHATH
INPUYMHBI JTOCTUKEHUS WM HEIOCTIDKEHHs Pe3yJbTaToB AEATENbHOCTH, HaXOAUTh OIMIMOKY, J1aBaTh
OLIEHKY TPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJbTATHI

- ONepupoBaTh OCHOBHBIMM (DOpMylTamMH TPUTOHOMETPUM U BBINOJHSITH TOKIECTBEHHbIE
npeoOpa3oBaHusl TPUTOHOMETPHUECKUX BbIPAXKEHUH;

- MCII0JIb30BATh YUCIIOBYIO OKPYKHOCTD ISl BHIYMCIIEHUS! CHHYCA, KOCUHYCA, TAHI'€HCa YHCIIa;

- pemars IpoCTEMIINe TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA;

- IPUMEHSATH Pa3IMYHbIE CIIOCOOBI U METO/Ibl PEIIEHNS TPUTOHOMETPUUECKUX YPABHEHMUI;

- CTPOMTH I'paMKU U ONUCHIBATH CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIIMMA;

- pemaTrh TPUrOHOMETPUUECKHUE YpaBHEHUS U HEPaBEHCTBA, UCIIOJIb3Yys CBOMCTBA U rpaduxu
TPUTOHOMETPHUECKUX (DYHKIIMH;

- IPUMEHATH (POPMYJIBI U IPABUJIA AJIS1 BEIUMCICHUSI IPOU3BOIHBIX (DYHKIUI;

- COCTaBJIATh ypaBHEHUE KacaTelbHOM K rpaduky QyHKINY;

- HccienoBaTh (PYHKIHMIO Ha MOHOTOHHOCTb, HamOoJblllee M HauMEHbIIee 3HAYeHHe C
IIOMOUIBIO TPOU3BOJHOM;

- CTPOUTH TpaK¥ MHOTOUWJIEHOB U MPOCTEHIINX palliOHATIBbHBIX (QYHKIUI;

- pemarh 3aJja4uu Ha HaXOXKJIeHUs HauOOJIBIIEro M HAMMEHBIIET0 3HAYCHUN (YHKIINH.

- ONEPUPOBATH MOHATUSMHU TOUYKA, TIPsIMasi, MIOCKOCTh B MMPOCTPAHCTBE; - H300paKaTh YEPTEKH
IMPOCTPAHCTBCHHBIX '’COMCTPHUICCKUX (1)I/Il"yp Ha IIJIOCKOCTH,

- ONEpPUPOBATH MOHATUSMU NAPAIEIBHOCTh U NEPHEHAMKYISIPHOCTh MPAMBIX, MPSAMBIX U
IJIOCKOCTEM, MIIOCKOCTEN B MPOCTPAHCTRBE;

- ONpEeNeNsATh B3aUMHOE PACIOJIOKEHUE MPAMBIX, MPAMBIX U TJIOCKOCTEH, IIOCKOCTEW B
MIPOCTPAHCTBE;



- HaxOIWUThb YIJbl MEXAY IMPSIMBIMHM, IPSAMOM M IIJIOCKOCTBIO, ABYMsS IUIOCKOCTSIMU B
IIPOCTPAHCTBE;

- MPUMEHSATh M3y4YCHHBIC CBOMCTBA, NMPU3HAKH T'€OMETPUYECKUX (GHUTYyp B MPOCTPAHCTBE B
pELIEHNH 3a1ay4;

- pacIo3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAaHHUKOB;

- CTPOUTH CEYEHUSI MHOTOI'PAHHUKOB;

- BBIYUCIIATH TUIONIA/IM TIOBEPXHOCTEH MHOTOTPAHHUKOB C TOMOILBIO (hOPMYIT;

- OIIEpUPOBATh ITOHATHUAMU, CBA3AHHBIMU C BEKTOPAaMHU B IIPOCTPAHCTBE.

Conep:kaHue 3JIeKTUBHOI0 Kypca «AJjiredpa M Ha4aJia MATeMaTH4YeCKOr0 aHAJIN3a,
reoMeTpus»

Yuciaa u BbIpakeHus. Pemenue 3agad ¢ UCIOIB30BAHUEM CBOMCTB YHMCENl U CUCTEM CUUCIICHUS,
JETUMOCTH, JTOJIEH U YacTel, MPOIEHTOB, MOJIyJIEH YUCE.

Pemenne 3amad ¢ HMCIONB30BAaHMEM CBOMCTB CTENEHEH M KOpHEH, MHOTOYICHOB, IpeoOpa3oBaHUi
MHOTI'OYWJIEHOB U JIpOOHO-PAallMOHAIBHBIX BhIpayKeHUH. Perienue 3a1au 3KOHOMHUECKOTO COJEPHKAHMSL.
Pemenns 3aga4 Ha CMECH U CILIABBI.

CreneHs ¢ 1eHCTBUTENBHBIM [10KA3aTENIEM, CBOMCTBA CTEIICHHU.

Tpuronomerpuyeckass OKpyKHOCTb, paauaHHas Mepa yria. CHHYC, KOCHHYC, TaHT'€HC, KOTaHI€HC
IIPOU3BOJILHOrO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO M CIEACTBUSA U3 HErO. 3HAYCHUs
TpuroHoMmerpudeckux GpyHkui mis yraos 0°, 30°, 45°, 60°, 90°, 180°, 270° .

@DopMyIJibl CII0XKEHUS TPUTOHOMETPHUECKUX (YHKLHUH, (GOpMyJbl NpUBEAEHUs, HOpMYIIbl IBOHHOIO
aprymeHnTa. ApKKOCUHYC, apKCUHYC, apKTaHI€HC YHcia. APKKOTAaHI€HC YUCIIA.

Jlorapudwm uucna, cBoiictBa norapudma. [ecstuunsiii morapudm. Yucno e. HarypanbHsiii morapudm.
[IpeoOpa3zoBanue orapu(PMUISCKUX BHIPAKESHUH.

YpaBHeHHsI H HEPABEHCTBA. Y PABHEHUS C OJIHOM IEPEMEHHOM.

Pemenne 3amauy Ha JABMJKEHHE U COBMECTHYIO pPaOOTy € IMOMOIIbIO JMHEMHBIX M KBaJpaTHbIX
YPaBHEHUHN U UX CUCTEM.

[Ipocreiimne TPUTOHOMETPUYECKUE YpaBHEHHs. PelleHne TPUTOHOMETPUYECKMX YpaBHEHUM.
IIpocreiilne Moka3aTeabHble YPABHEHUS.

Jlorapudmuueckre ypaBHEHUS.

HppaunoHaibHble ypaBHEHMUS.

Pemenne ypaBHeHuH, coiepKaliux MEPEMEHHYIO IO 3HAKOM MOZYJIS.

CucteMsbl oKa3aTeNbHBIX, JOrapU(PMUYECKUX U UPPALIIOHAIBHBIX YPaBHEHHH.

VYpaBHEHHs1, CHCTEMBI YPABHEHHI C ITAPAMETPOM.

®Oynkunu. Oyaxknuu u ux rpadukd. I'padukn peanbHbIX 3aBHcHMocTed. Perienue 3amau ¢
HCIOJIb30BAaHUEM YMCIIOBBIX (QYHKIMH M ux rpagukoB. Vcmnonb3oBaHue CBOHCTB U TpaduKOB

JMHEHHBIX W KBAAPATHUHBIX (YHKIMH, OOpaTHOH MPOHOPUMOHANLHOCTH M (YHKIMH > Jx
I'paduueckoe pelieHre ypaBHEHUN 1 HEPABEHCTB.

Hynu QyHkuumu, npomexyTKu 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. Hambosbiiee u HauMmeHblee
3Ha4YeHUs1 GyHKLUH.

[Tepuonnueckue GpyHkIMU. YeTHOCTh U HEYETHOCTH (PYHKITHH.

CrnoxHble yHKIHH.

TpuronomeTpuueckre GyHKIUH y=cos X, y=Sin X ,y=tg X . ®ynkius y = ctg X . CoiicTa u rpaduku
TPUTOHOMETPUUYECKUX (DYHKLIUH.

[TokazarenbHast yHKIMS U ee TpaduK.

Jlorapudpmuueckas pyHkuus u ee rpaduk. [Tonsarue crenennoit GyHkmMu U ee rpadux.
IMpousBoanas. OmnpeneneHre YUCIOBOW TMOCIEAOBATEIIBHOCTH M CIOCOOBI ee 3amgaHusi. CBoOWCTBa
YHUCIOBBIX  IOcienoBarenpHocTeld. OmnpezneneHue mpenena  nocieaosarenbHocTu.  CBolicTBa
CXOMSIIIMXCSl  TOCienoBaTeIbHOCTEH. Bbluncienne mnpenenoB mnocienoBarenbHocTeil.  Cymma
OeckoHeuHOU reomerpuyeckoit nmporpeccur. Ilpenen Gpynkiun Ha O6eckonednoctu. Ilpenen GyHKIHM
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B Touke. [lpupamenue aprymenta. llpupamenue ¢yHkiuu. 3amadu, NPUBOIAIIME K MOHATHIO
npousBoAHON. OmnpeneneHue NPOU3BOAHOW. AJITOPUTM OTBHICKAHUS TMPOU3BOJHOM. DOpMyIIbI
muddepennmpoBanus. [Ipasuna quddepenuupobanus. Juddepeniuposanue pynknun y = f(kx+ ).
VYpaBHeHue kacarenbHOU K rpaduky QyHKUHUU. AJITOPUTM COCTAaBJICHUS YpaBHEHHUS KacaTelIbHOW K
rpapuxy ¢ynakuuun y = f(x). IlpumeHenue npOM3BOIHOW Ui HCCIEAOBAaHUS (QYHKIMH Ha
MOHOTOHHOCTh U 3KcTpeMyMbl. [locTtpoenue rpadukoB (ynkuumii. [IpumeHeHne mpous3BOIHON AJis
OTBICKaHUSI HAaMOOJBIINX U HAMMEHBIINX 3HAYCHUN BEITUYHH.

@urypsl Ha IUIOCKOCTM M B IMPOCTPaHCTBe. TpeyrosbHUKUA. BuHIBI TpeyroiabHUKOB:
OCTPOYTOJIbHBIE, TYINOYIOJbHbIE, NpsMoyrojpHbele. Karer mnporuB yria B 30°.BHemHuit yron
TpeyrojbHuKa. buccekTpuca, MeanaHa M BbICOTa TpeyrojbHUKA. PaBHOOEApEHHBIH TpPEyrojbHUK,
PaBHOCTOPOHHUH TpeyrojpHUK. CBONCTBA paBHOOEIPEHHOIO TPEYToJIbHUKA. BUibI yIioB.

OtHowenus. PaBenctso tpeyronbuukoB. [logobue TpeyroabHuKoB. B3anMHoe pacnonoxxeHue
NPSIMBIX U IIJIOCKOCTEN B mpocTpaHCTBE. [lapainenbHOCTh NPAMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE.
[lepneHUKyISIpHOCTh NpsAMBIX M IUIOCKOCTeH. [lpu3HaKkM NEpHeHIuKyIIpHOCTH MPSAMBIX U
IJI0CKOCTEH B mpocTpaHcTBe. [Ipu3Haku napamienbHOCTH NpsaMbIX. CBOKCTBA yIJIOB P MEPECCUEHUN
JBYX MapajuieIbHbIX MPSMBIX TPETHEH.

TeMaTH4eckoe NJIAHUPOBAHHE C YKA3aHHEM KOJHYECTBA YACOB, OTBOJANMBIX HA 0CBOECHHE
Ka:K10# TeMbl (2 yaca B HeJeJ110, Bcero 68uacos)

Neni/m Tembl Bcero | DjexkTpoHHbIe Bujanl
4acoB | pecypchl NeATeTbHOCTH
1. Penrenue npsMoyroisHOTO 3 https://www.yaklass.r | Jlekuus,
TPEYTrOJIbHUKA IO CTOPOHE U u MPAKTHKYM
OCTPOMY YTy
2. ['pagycHas v pajgaHHas MEpbI 2 https://www.yaklass.r | JIekrus,
yrioB. (IlepeBos rpamycHol Mepsl B u PaKTUKYM

pamuanHyio U o0paTHo. Beruncnenue
3HAYEeHUH TPUTOHOMETPUIECKUX
BBIPAKEHUM, COAEPKALUX YIJIBI B
pauaHHON Mepe)

3. [TpeoOpa3oBanue aaredpandecKux 3 https://www.yaklass.r | JIekrus,
BBIPAKECHUH € TIOMOIIIBIO GOPMYIT u PAKTHKYM
COKpPAICHHOI'0 YMHOKCHUA U
Pa3oXKEHUsT MHOTOYJICHA Ha

MHOHTEITH
4. [TpeoOpa3zoBanus 4 https://www.yaklass.r | Jlekmus,
TPUTOHOMETPHUYCCKUX BBIPAKEHHI C u MPAKTHKYM
MOMOIIBIO0 TPUTOHOMETPUICCKUX
dbopmyn
5. [Tonobue TpeyroabHIUKOB 3 https://www.yaklass.r | Jlekrus,
u MPAaKTHKYM
6. CBolicTBa yIJIOB IIPH MepeceyeHU 3 https://www.yaklass.r | Jlekrus,
JBYX MapauIeIbHBIX TPSIMBIX u MPAaKTHKYM
Tperbeit. [Ipu3HaKy napauienbHOCTH
TPSIMBIX
7. Hcnons30BaHuEe CBOMCTB 3 https://www.yaklass.r | JIekrus,
TPUTOHOMETPHUYCCKUX (QYHKITUHN TSI u MPAaKTHKYM
OLICHKHU 3HAYECHUH
TPUTOHOMETPUYECKUX BBIPAKCHUI
8. Yrenue rpadiKkoB U JHarpamm, 2 https://www.yaklass.r | JIekrus,
COJICPKAIUX CTATUCTHUCCKUEC u PAKTHKYM




JaHHbIE

9. [MocTpoenwne rpadukoB TUHEHHOM, https://www.yaklass.r | JIekrus,
KBaJApaTUYHON QYHKIIUNA U 0OpaTHOM u MPaKTUKYM
nponopuroHaIbHOCTH. [locTpoenne
rpa¢ukoB QyHKIHH C
UCTIOJIb30BaHUEM TAPAJIICIbHBIX
MEPEHOCOB, CKATHI U PACTSKECHUI
BJI0JIb KOOPAMHATHBIX OCEMN

10. | [Ipumenenue rpadukoB QyHKIUI https://www.yaklass.r | JIekrus,
JUISL OTIMCAHMSI UX CBOMCTB u PAKTHKYM

11. | IlpumeHeHue cBOMCTBA https://www.yaklass.r | JIekrus,
NEPUOANIHOCTH TSI BBIYHCICHUS u MPAKTHUKYM
3HAYCHUH BBIPAKEHHSI U TIOCTPOCHUS
rpaduKoB QYHKIUH, 3aJaHHBIX HA
HEKOTOPOM MPOMEKYTKE

12. | PaccrosiHUE OT TOYKH JIO0 TIPSMOIA, https://www.yaklass.r | Jlekuus,
pacCTOSIHUE MEXY IMapalieIbHbIMU u NPaKTUKYM
psIMBIMU. BeIYUCIIEHNE BBICOT
TPEYroJibHUKA, NapajlieiorpamMma,

Tpaneuuu

13. | PemeHue TEKCTOBBIX 3a/1a4 Ha https://www.yaklass.r | JIekius,
COCTaBJICHUE YPAaBHEHHUU u [IPaKTUKYM
(kBazIpaTHBIX, APOOHBIX
palMOHAIIbHBIX)

14. | PemeHue TPUTOHOMETPUYCCKHX https://www.yaklass.r | JIekrus,
YpaBHECHU U HEPABEHCTB u MIPAKTHKYM

15. | Beruncnenne npou3BOIHBIX https://www.yaklass.r | Jlekuus,
AIIEMEHTAPHBIX U CIOXKHBIX (PYHKIIHIA u NPaKTUKYM
(MX 3Ha4eHM B JTaHHOW TOYKE)

16. | PemieHue TMHEHHBIX HEPABEHCTB, https://www.yaklass.r | Jlekmus,
HEPaBEHCTB BTOPO CTETICHU H u MPAKTHKYM
CHCTEM HEpaBEHCTB

17. | PemeHue HEpaBEHCTB METOJIOM https://www.yaklass.r | JIekrus,
WHTEPBAJIOB (LIEJBIX (BBIIIE BTOPOI u PaKTUKYM
CTENEHH ), IPOOHBIX PALlMOHAIBHBIX
HEpPaBEHCTB)

18. | CocraBnenue yYpaBHEHHS https://www.yaklass.r | Jlekuus,
KacaTeNbHOW,  TPOBEACHHOU K u PaKTUKYM
rpaduky QyHKINM B TOUKE C JaHHOU
abcuuccoil. Beruucienne aOCIucch
X0 TI0 JaHHBIM O KacaTeJIbHOI.

Ilonck 3HaueHHs NOPOU3BOAHOM IO
rpaduxy QyHKINU U H300paKeHHOU
KacaTeJIbHOU

19. | Pemenwne ¢pusndeckux 3a1aq Ha https://www.yaklass.r | Jlekuus,
HAXO0XJICHUE CKOPOCTH MU u PaKTUKYM
yCKOpeHHUs 24 TBUKEHUS

20. | Ucnonp3oBaHue COOTHOIICHUH https://www.yaklass.r | JIekrus,
MEXIy KOOpINHATAMHU u MIPAKTUKYM
CUMMETPUYHBIX TOYEK Ha MIIOCKOCTH

21. | 3ajgaum Ha BEKTOPHI HA MJIOCKOCTH https://www.yaklass.r | JIekrus,




u PAKTHKYM
22. | UccnenoBanue GyHKIHII ¢ https://www.yaklass.r | JIekrus,
HIOMOIIIBIO ITPOU3BOHOM. u PAKTHKYM
[TocTpoenne ux rpaduKoB
23. | Pemenue 3aa4 ¢ 5KOHOMUYECKUM https://www.yaklass.r | JIekrus,
cojiepkaHreM (B TOM YHCIIC U Ha u PAKTHKYM

MPOIICHTHI). Permenue 3a1a4 Ha
CMECH U CILIaBLI
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