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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma 31eKTUBHOTO Kypca «Pemienue 3a1ay MOBBIIEHHON CIOXKHOCTHU 10
MareMaruke» s oOyuaromuxcs 10 —11 xmaccoB pa3paboraHa Ha ocHoBe DenepallbHOTO
rOCy/IapCTBEHHOTO0 00pa30BaTEIbLHOTO CTaHJApTa CpelHero odiiero odpazoBaHusi, ¢ yu€TOM
COBPEMEHHBIX MHUPOBBIX TPeOOBaHUM, MPEABABISEMbIX K MaTeMaTHUYeCKOMY 00pa3oBaHUIO, U
Tpaauuuid poccuiickoro oOpa3oBaHus. Peanusanusi mporpammbl 00eclieUMBAET OBJIAJCHHE
KJIIOUEBBIMU KOMIIETEHLUSMHU, COCTABISIIOIIMMHU OCHOBY Ul CaMOPa3BUTHS M HEIPEPHIBHOIO
00pa3oBaHus, HEIOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO M IO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YYaIOIINXCS.

[Iporpamma JaHHOTO 3JIEKTUBHOIO Kypca OPMEHTHPOBAaHA HA PACCMOTPEHHUE OTHEIbHBIX
BOIIPOCOB MATEMAaTHKHU, KOTOPHIE BXOJST B COJIEPKAaHUE €MHOTO TOCYIapCTBEHHOI'O K3aMEHa.
Kypc npononHsier W pa3BUBaeT IIKOJbHBIA KypC MaTE€MaTUKH, a TakXe SBISETCS
WHGOPMALIMOHHONW  TOJACPKKOM  JnanbHeimero oOpa3oBaHMsl M OpPUEHTUPOBAH  Ha
YIOBJIETBOPEHUE 00Pa30BATEIBHBIX MOTPEOHOCTEN CTAPIINX IIKOJIBHUKOB, UX aHATUTUYECKUX U
CUHTETHUYECKUX crocoOHocTeil. OCHOBHAsE Waed JaHHOTO JJIEKTHBHOTO Kypca 3akioyeHa B
pacIupeHry W YrIIyOJIGHMM 3HAHUM YYalluxcs IO HEKOTOPBIM pasliellaM MaTeMaTUKH, B
00€CTeueHU TTPOYHOTO M CO3HATEIILHOTO OBJIAJICHUS YUAIIUMUCS CUCTEMOW MaTEeMaTHYECKUX
3HAaHUW M yMEHHUU, HEOOXOJMMBIX TPHU cllade BBIMYCKHOTO 5K3aMeHa, a JUIsl HEKOTOPBIX
HIKOJIbHUKOB - HEOOXOAUMBIX I TPOJOJIKEHHsI 00pa30BaHusl.

B mnpouecce ocBoeHHs colepXaHHUA JAHHOTO Kypca YUYEHHKH OBJIAQZEBAIOT HOBBIMU
3HaHUAMU, O6OFaHIaIOT CBOM JKW3HEHHBIHN OIIBIT, IMOJY4YarOT BO3MOXHOCTbH ITPAKTHUYCCKOI'O
IPUMEHEHHUs CBOUX HHTEUIEKTYaJbHBIX, OPraHU3aTOPCKUX CHOCOOHOCTEH, pa3BUBAIOT CBOU
KOMMYHHUKAaTHBHBIC CHOCO6HOCTI/I, OBJIAZICBAIOT YHUBECPCAJIbHBIMU y‘-I€6HBIMI/I I[GflCTBHSIMI/I.
OcBoeHHe MNpeAMETHOrO COJAEpXkKaHMA Kypca U caM IpPOLECC H3Yy4YeHHs] €ro CTaHOBATCS
CpeACTBaMH, KOTOpbIE 00ECTIEUMBAIOT EPEX01 OT 00yUeHHs yJaIuxcs K UX caMo0oOpa30BaHUIo.

N3yuenune kypca mpeamnoyaracT o0ecreueHre MojaoKUTEeIbHON MOTHBAIIMN YYaIIUXCs HA
IIOBTOPEHHE paHee W3YYEHHOIO MaTepuana, BBIIEICHUE Y3JOBBIX BOIPOCOB Kypca,
IIPEIHA3HAYEHHBIX U TIOBTOPEHMSI, MCIIOIb30BAaHUE CXEM, MOJENIEH, ONMOPHBIX KOHCIIEKTOB,
CIIPaBOYHHUKOB, KOMIIBIOTCPHBIX TCCTOB (B TOM 4YHCJIC I/IHTepaKTI/IBHI)IX), CaMOCTOSATCIIBHOC
cocTaBlieHHe (MOJEIMPOBAaHKE) TECTOB aHAIOTMYHBIX 3afaHusM EI'D.

MeTtoa0m0ruuecKol OCHOBOW IPEAIaraeMoro Kypca sIBIsIeTCs AesTEIbHOCTHBIA MTOAXO0A K
oOyueHnto Mmaremaruke. JlaHHBI moaxox mpeanosnaraeT oOydyeHHWE HE TOJIBKO TOTOBBIM
3HAHUSIM, HO M JIEATENIbHOCTH MO MPHUOOPETEHUIO ATHX 3HAHMH, CHOCOOOB paccykJIEHHH,
JI0Ka3aTeNnbCTB. B CBSA3M ¢ 3TUM B Ipoliecce U3yueHus: Kypca yqaluMcs IpeiaraloTes 3aJaHus,
CTUMYJIUPYIOIIME CaMOCTOSITEIbHOE OTKPHITHE MMM MaTeMaTHYeCKUX (aKTOB, HOBBIX, paHee
HEHU3BECTHBIX, IPHEMOB M CIIOCOOOB peIlIeHus 3a/1a4.

HEJIN U3YYEHUSA SJEKTUBHOI'O KYPCA

Lenbto wM3y4deHUss JaHHOTO Kypca sBJseTcs oOOecrneyeHue WHAMBUIYAIbHOTO MU
CUCTEMAaTUYECKOT0 COIIPOBOXKIEHUS yualuxcs npu noaroroske k EI'D no maremaruke.
3amaum Kypca:



Pacmupenue u yriy0aeHue MKOJIBHOTO Kypca MaTEMAaTHKH.

OBnazieHuEe CUCTEMON MaTEMaTHYECKUX 3HAHUN M YMEHHM, HEOOXOUMBIX ISl TPUMEHEHUS
B [IPAKTUYECKON JIEATETbHOCTH, U3yUYECHUSI CMEXKHBIX TUCIHUIUIMH, TPOIOJKEHHS] 00pa30BaHus;

DopMUPOBAHUE Y YUAIIMXCA MOHUMAHMS POJIM MATEMATUYECKUX 3HAHUN KaK MHCTPYMEHTA,
MO3BOJISFOIIETO BEIOPATH JTyUIINil BAPUAHT JCUCTBUN U3 MHOTUX BO3MOXHBIX.

WuTennextyansHoe pa3Butue, GOpMUPOBAHNE KAYECTB JTUYHOCTH, HEOOXOUMBIX YEIOBEKY
JUTSL TIOJTHOIIGHHOM YKU3HHM B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOUHOCTh MBICITH, KPUTUIHOCTh
MBIIUICHUS, WHTYHIMS, JIOTUYECKOE MBIIUICHUE, 3JIEMEHThl aITOPUTMUYECKON KYJIbTYpHI,
CITOCOOHOCTH K MPEOI0JICHUIO TPYTHOCTEH;

dopMupoBaHUE TIPEACTABICHUN 00 HACIX M METOAaX MaTeMaTHKH KaK YHHUBEPCAIbHOTO
A3bIKa HAYKU U TEXHHUKHU, CPEACTBA MOJICIIUPOBAHUS ABJIEHUN U IPOLIECCOB;

dopMupoBaHUE TPEACTABICHUI 00 UACIX M METOAaX MaTeMaTUKH KaK YHHUBEPCAJIbHOTO
A3bIKa HAYKU U TEXHHUKHU, CPEACTBA MOJICIIUPOBAHUS SABJICHUN U MPOLIECCOB;

Bocnuranue KynbTypsl  JIMYHOCTH, OTHOIICHHS K  MaTreéMaTHKe Kak K  4YacTd
00IIeYeIOBEUECKOM  KYJIbTYpPbl, IMOHMMAaHHE 3HAYMUMOCTH MaTEMaTUKH JUIsi  HAy4YHO-
TEXHHYECKOTO Mporpecca;

Ilcuxomorudueckast moaroroska k EI'D.

Opranuzanysg Ha 3aHATUSIX JIEKTUBHOIO Kypca JOJDKHA CYIIECTBEHHO OTJIMYAThCS OT
YpOUHOW: yuameMmycs HeoOXOAMMO JaBaTb JOCTaTOYHOE BpeMs Ha pa3MblLIUICHHE,
NPUBETCTBOBAThH JIIOOBIE TIOMBITKA CAMOCTOSITENIBHBIX PACCY)KICHHIA, BBIIBI)KCHUS THUIOTE3,
croco0oB pemeHns 3a1ad. B xypce 3amoxeHa BO3MOXKHOCTD 1D HEPEeHINPOBAHHOTO 00yUEHHS.

[TpumeHstoTCST  ClIeAylOIIMe BUABL  AEATENbHOCTH  HA  3aHATUAX: 00CYXKJAEHue,
TECTUPOBAHUE, KOHCTPYUPOBAHUE TECTOB, UCCIEA0BATENLCKAS AEATEIBHOCTD, PA00Ta C TEKCTOM,
JUCIIYT, OO30pHbIE JIEKLUUH, MUHU-JIEKLUH, CEMUHApbl M NPAKTHUKYMbl 110 PELICHUIO 3ajad,

IIPEyCMOTPEHBI KOHCYJIbTALHH.
Metonel u  ¢opMbl 00yuyeHust onpenenstorcss TpeboBanusimu  DI'OC, c  yuerom
UH/IUBUYAIbHBIX W BO3PACTHBIX OCOOEHHOCTEH ywamuxcs, pa3BUTHS M CaMOpPA3BUTHUSA
JUYHOCTH. B CBA3M € 3TUM ONpENENeHbl OCHOBHBIE TNPUOPUTETHI METOJUKU HU3YUEHUs
3JIEKTUBHOTO Kypca:
o0y4yeHHe yepe3 ONbIT U COTPYJHUUYECTBO;
MHTEPAaKTUBHOCTh (paboTa B MalbIX IpYINax, pOJeBble UTPbl, TPEHUHTH, BHE 3aHATUHN -
METOJ TPOEKTOB);
JMYHOCTHO-EATEIbHOCTHBIM U CyOBeKT—CyOBEKTUBHBIN Moaxo/ (Oobllee BHUMAHHUE K
JMYHOCTH YYalllerocs, a He LeNsIM YUUTENsl, pABHOINPABHOE UX B3aUMOJECHCTBUE).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yuebHOM miiaHe Ha U3y4eHHUE dJIEKTUBHOTO Kypca «PelieHue 3ajad moBbILIEHHON
CJIOKHOCTH TI0 MaTeMaTHKe» Ha 6a30BOM ypoBHe oTBoauTcA 1 yac B Henento B 10 kinacce u 1 gac
B Henento B 11 kimacce, Bcero 3a jBa rojia oOy4deHust — 68 4acoB.



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIIACC
®Oyukuun. Koopaunarel u rpagpuku

I'padpuxu ypaBHeHUH. ['paduueckuit croco0 MpEeCTaBICHUS
uHpopmanuu. «CunTeiBanue» CcBOMCTB (yHkuun 1o e€ rpaduky. [locrpoenune rpadukos
byHKIUI 1 3aBUCUMOCTEH, coiepKalluX 3HaK MOJTYJIS.

YpaBHeHus

VYpaBHEHHUS B LIEJIBIX YHCTIAX.
P(x)

PaBHOCHIBHOCTh ypaBHeHUU. YpaBHeHus Buua P(X) Q(X)=0. YpaBuenus Buga 2+) =0.
VYpaBHEHHUs1, coAepKalye IEPEMEHHYIO 110] 3HAKOM MoAyJisl. HectaHaapTHbIe IpUEMBbI peleHus
ypaBHeHui. Vcnonb30BaHre CBONCTB (hyHKUUH Ui pelieHus ypaBHeHHU. Pa3nuuHbie MeTOIbI
peLeHus CUCTEM YPABHEHU.

Onpenenenne napameTpa. PemieHue ypaBHEHHUN, COJEpKalllUX MapaMeTpel. Pemenue
CHUCTEM ypaBHEHUH C apaMeTPaMH.

11 KJIIACC

Inannmerpus

MHuoroyronpHuku. OKpYyXKHOCTb. YTJbl B OKPYXXHOCTM. BnmcaHHas u omnucaHHas
okpyxHocTu. [Inomanu minockux ¢uryp. IlpaBuabHble MHOTOYTOJIBHUKH.

BexTopsl. CkanspHoe Mpon3BeieHre BEKTOpOB. MeToa KoOpinHaT.

[TnannMeTpuyecKue 3a1a4u MOBBIIIEHHOM CI0KHOCTH.

Crepeomerpust

IIpsiMbIE ¥ TIIIOCKOCTH B IPOCTPAHCTBE. YTOJ MEKIAY CKPEIIMBAIOIINUMHUCS MPSIMBIMH. Y TOJI
MEXIY MPSAMOH U IJIOCKOCTBIO, YTOJI MEXKAY IIIOCKOCTAMU. PaccTosiHue B IPOCTPAHCTBE.

MHororpanHuku U ux cBoictBa. [lnomanyu noBepxHocTH U 00beMbl Ten. COOTHOIIEHUE
MeXJly 00beMaMHU MOJ00HBIX TEN.

BexTopsl. CkansipHOE IPOU3BEIEHUE, YTOJ MEKIY BEKTOPAMH.

MeTto1 KOOpIMHAT B TPOCTPAHCTBE.

INJIAHUPYEMBIE PE3YJIbTATBI
OcBoenne yyeOHOTo mpenMera «MaTeMaTHKa» IOJDKHO OOecreuynBaTh JOCTHIKCHHE Ha
YpPOBHE cCpemHero oOmero oOpa3oBaHMs CIEAYIOMUX JUYHOCTHBIX, METANpPEeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI
JIn4HOCTHBIE pe3yJbTaThl OCBOEHHS MpOrpamMmbl yuyeOHoOro mnpeamera «MaremaTHKay
XapaKTepU3YIOTCS:



I'paxxmanckoe BocmMTaHUE:

c()OPMUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4WICHA POCCHIMCKOrO OOIIECTBA, MPEACTABICHUEM O MAaTEMATHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHH, NIPOLEAYyp TPaKAAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJEHCTBOBATh C COIMAJIbLHBIMH HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

[TaTproTrueckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM Ipa’kIaHCKOW MJIICHTUYHOCTH, YBOKCHHUS K IPOILJIOMY
M HACTOSIIEMY pOCCUMCKOW MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTH)KCHUAM
POCCUHCKHMX MAaT€MaTUKOB M POCCHMCKOW MaTEMaTHYECKOM IIKOJbI, K HCIIOJIb30BAHUIO 3THX
TOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHUSX, cepax SIKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHUS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Haponaa; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKHW U JIEATEIbHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYHBOTO Oy TIyIIEro.

DCTETHYECKOE BOCIIUTAHHE:

ACTETUYECKMM  OTHOUIEHWEM K MUY, BKIIOUYas JCTETHUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCy>KIeHUW; BOCHPUUMYUBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM pPa3jIndyHbIX BUJOB UCKYCCTBA.

dusndeckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS NPUMEHATH MaTeMaTH4YEeCKHUE 3HAHUS B HHTEpecax
37I0pOBOr0 U 0€30macHOro 00pas3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryjspHas (usmdeckas
aKTHBHOCTh); (PU3MUYECKOTO COBEPIICHCTBOBAHUS, IIPH 3aHATHIX CIIOPTHBHO-03J0POBUTEIBHON
JIeSITEIILHOCTEIO.

TpynoBoe BocIMTaHUE:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM IEHHOCTU TPYIONIO0US; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUITIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BHIOOP Oyayiieil npodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3OBaHHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKW3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pPELICHNH IPAKTUYECKUX 3a]]a4 MaTeMaTHYE€CKOM HAPaBIEHHOCTH.

DKOJIOTHYECKOE BOCITHUTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIBTYphbl, MOHUMAHUEM BIHUSHUS COIUAIBHO-
HSKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHHE MNPUPOJHOM W COIMAIBHOW CpeAbl, OCO3HAHUEM
I00AaNBPHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTalWe Ha  MpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU NJIsi peHIeHUs 3a7ad B 00JIAaCTH OKpYKarolel cpeipl, MIaHUuPOBAHUS
MOCTYTIKOB M OIIEHKU WX BO3MOXKHBIX TIOCTIEACTBUMN TSI OKPYKAIOIIEH CPEIbl.

[leHHOCTH HAyYHOTO MMO3HAHMUSL:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW M OOIIECTBEHHOMN MPAKTUKU, TOHUMAaHUEM MaTEMaTHYECKONW HAyKH Kak CQepbl
YEJIOBEUECKOUW NESITEIIbHOCTH, ITANOB €€ Pa3BUTHUSI M 3HAYUMOCTH ISl Pa3BUTHUS [IUBWIIH3AINN;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTUKH M MaTE€MaTUYECKOM KyJIbTYpOM KaK CpPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYUIECTBJISATh TPOEKTHYIO M HCCIEAOBATENbCKYIO JI€ATEbHOCTh
WHJIUBUIyAIHHO U B TPYIIIIE.



METAIIPEAMETHBIE PE3YJIbTATbBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS IIPOTrPaMMBI yueOHOTO npeaMeTa «MaTteMaTHkay
XapaKTepU3yKTCsl ~ OBJAJEHUEM  YHUBEPCAIbHBIMU  I103HABAaTEJIbHBIMM  JECHCTBHUIMH,
YHMBEPCAJIbHBIMU  KOMMYHHUKAaTHUBHBIMM  JI€HCTBUSMHU, YHHUBEPCAIbHBIMH PETrYJISITHUBHBIMU
JEHCTBUSIMM.

1) YHuBepcanpHbIe MTO3HABATENbHbBIE NEHCTBHS, oOecreunBaoT (GpopMupoBaHue 0a30BBIX
KOTHUTHBHBIX IPOLECCOB 00y4arolMXcsi (OCBOEHUE METOJOB MO3HAHMS OKPY’KAIOLIEr0 MUPA;
IPUMEHEHHE JIOTHYECKUX, NCCIIE0BATENbCKUX ONlepaluii, yMeHUi paboTaTh ¢ HHPpOpMaLueil).

bazoBrle torudeckue neucTBUS:

® BBIABIATH M XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKUM MATEMaTUYECKUX OOBEKTOB,
NOHATHI, OTHOLICHUH MEXIy MOHATUAMH; (HOPMYITUPOBATH OIpPEICIICHUS MOHATUH;
yCTaHaBJIMBATh CYIECTBEHHBIH MPU3HAK KJIacCU(PUKALMK, OCHOBAHUS AJs1 00001IeHNs
U CpaBHEHHUs, KPUTEPUU IIPOBOJMMOI0 aHAIN34;

® BOCIpPHUHHMMATbH, (HOPMYIHPOBATh U MPEOOPA30BHIBATH CYXACHUS: YTBEPIUTEIbHBIE U
OTpHILIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00ILUE; YCIOBHbIE;

® BBIABIATH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (paKTax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKACHUAX; IpeiaraTb KPUTEpUHU JJsl BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

e JleNaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JAE€TYKTUBHBIX U MHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENIHO JOKA3aTebCTBA MaTEMaTUUECKUX YTBEPKACHUM (TIpsMBbIe
U OT TMPOTUBHOIO), BBICTPaUBaThb AapryMEHTAlMIO, MPUBOJUTH HPUMEPBHl U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOIbI;

e BbpIOMpaTh Crnoco0 pemeHuss y4eOHOM 3ahauM (CpaBHUBATb HECKOJIBKO BAapHUaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAUINNA ¢ YYETOM CaMOCTOSATENBHO BBIAEIEHHBIX
KPUTEPHEB).

ba3oBble nccnenoBarenbCKue A1eUCTBUSA:

® CNOJNIB30BaThb  BONPOCHI  KAaK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IO3HAHUS;
(dbopMyIIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE U JlaHHO€, (OpPMHUpPOBATH THUIIOTE3y, APIrYMEHTHUPOBATH CBOKO IO3ULUIO,
MHEHHUE;

® [IPOBOJUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEI0BAaHUE IIO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro OObeKTa, SBJIEHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBJICHUSMU, IPOLIECCAMU;

® CcamMOCTOATENHHO (OpMyJIHMpoBaTh OOOOIIEHUS W  BBIBOJALI IO  pe3yjbTaTaMm
POBEAEHHOTO HAOIIOJCHMS, UCCIEA0BaHNs, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
PE3yIBTATOB, BBIBOJIOB U 000OIICHMIA;

® [IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTaTh IIPEAIOJIOKEHNS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanueii:

® BBUIBIIATH AePUUIUTH HHPOPMALIUK, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HA BONPOC U
JUIS peLIeHus 3aj1au;



BbIOMpaTh MH(OPMAIMIO U3 HUCTOYHUKOB pa3jIM4YHBIX THUIOB, AaHAJIW3UPOBATH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTYpHUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATE €€ B pa3iuyHbX (opmax,
WLTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaibHble KOMMYHHKATHBHBIC JCUCTBHS, OOECIEYMBAIOT CPOPMHPOBAHHOCTH
COIIMAJILHBIX HABBIKOB O0YYAFOIIHUXCS.
OO0weHue:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXKIEHHUS B COOTBETCTBUU C YCJIOBUSMHU U LEISIMU
OOLIEHMS; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI0 TOYKY 3PEHHUS B YCTHBIX M
IIICBMEHHBIX TEKCTaX, 1aBaTh IIOSICHEHUS 110 XOAY peLleHus 3aa4i, KOMMEHTHPOBATh
MIOJIyYCHHBIN pe3ysIbTaT;

B X0JIe 00CYKJIeHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOW TeMBI, IPOOIIEMBI,
pelmaeMoi  3aJadd, BBICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOMCK PELICHUs;
COIIOCTABJIATh CBOU CYXICHHUS C CYXKICHMAMH JPYIMX YYaCTHUKOB JMAJIOra,
0o0Hapy’KUBaTh PA3JIMUME U CXOJCTBO TMO3ULUI; B KOPPEKTHOH (opme GopMyIHpOBaTh
pa3HOIIacHsl, CBOU BO3PAKEHUS;

IIPEACTABIIATH PE3YJIBTATHl PELICHUS 3aa4M, DKCIIEPUMEHTA, UCCIIEIOBaHUs, IPOCKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Y4YETOM 3ajad Mpe3eHTalUU U
0COOEHHOCTEH ayIUTOPHH.

COpr,HHI/I‘ICCTBO .

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYATbHOH pabOTHI
OpU peUIeHUWH Y4YeOHBIX 3ajJad; NPUHUMATh IeJIb COBMECTHOW JESTENbHOCTH,
IUTAHUPOBATh OPTaHM3ALMI0 COBMECTHOM pabOTHI, paclpeneisTb BHIBI PadoT,
JIOTOBApUBATHCSI, OOCYXJaTh TpoOLleCC M pe3yibTaT paboThl; 0000IaTh MHEHHS
HECKOJIbKUX JIIOJIEH;

y4acTBOBAaTh B IPYMHMOBBIX (hopMax paboThl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYpPMBl» W MHBIE); BBINOJHATH CBOK YacTb pPadOThl M KOOPAUHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH WICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
MPOIYKT 10 KPUTEPHUSM, CHOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOJICHCTBUSI.

3) YHuBepcalibHbIEe peryJATUBHBIE JIeHCTBUS, 00eCeunBaloT (POPMUPOBAHUE CMBICIIOBBIX
YCTaHOBOK Y ’KM3HEHHBIX HAaBBIKOB JINYHOCTH.

Camoopranu3anus:

COCTaBJIATh IUJIaH, aIFOPUTM PELICHUs 3a/Jayd, BbHIOMpATh CIIOCOO peHIeHHs ¢ YYETOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTpOIIB:

BIIQJICTh HABBIKAMHM TIO3HABATEIHHON pPEQIIEKCHHM KaK OCO3HAHUS COBEPIIACMBIX
JEHCTBUM ¥ MBICTUTEIBHBIX TIPOIIECCOB, WX PE3YyJbTATOB, BIAJIETh CIIOCOOaAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpOIlecca W Pe3ysibTaTa PEIICHHs MaTeMaTHYeCKOn
3a/1a4u;

MpEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NpPU PEIICHUH 33]1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;



e OIICHUBaThb COOTBETCTBHE pEe3ylbTaTa LEIM U YCIOBUAM, OOBACHATh INPUUYUHBI
JOCTHDKEHUSI WM HEIOCTUXKEHUs pPEe3yJbTaTOB JEATENbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATHI

OcBoenne yuyebHOro kypca «Pemienue 3a/1a4 MOBBIIIEHHONW CI0)XKHOCTU IO MaTeMaTHKeE»
Ha ypOBHE CpeIHero oOmiero oOpa3oBaHMs JOHKHO OOECIeYMBATH JOCTHIKEHUE CIIETYFOIIHX
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

N3yuenne JaHHOTO Kypca JAaeT y4aluMcs BO3MOKHOCTb!
- IOBTOPUTH M CUCTEMATH3UPOBATh pPaHee H3yUYCHHBIH MaTepHall IIKOJIBHOTO Kypca MaTeMaTHKH;
- OCBOMTb OCHOBHBIE IIPUEMBI PEILICHUS 3a/1a4;
- OBJIQZICTh HABBIKAMU IIOCTPOCHHSI M aHAJINW3a MPEINOIaraéMoro peHIeHusl IOCTaBICHHON
3a]a4uu;
- OBJAJETh U NOJIB30BATHCS HA IPAKTUKE TEXHUKOW CAaYM TECTa;
- TI03HAKOMHTBCS U HCIIOJIB30BATh Ha MPAKTHKE HECTAHJAPTHBIE METO/IBI PELICHUS 33]1a4;
- TOBBICUTb YPOBEHb CBOEH MaTeMaTHYeCKOM KyJbTypbl, TBOPYECKOI'O  pa3BHUTHA,
[I03HABATEJILHOM AaKTUBHOCTH;
- TIO3HAKOMUTHCSA C BO3MOYKHOCTSIMH HCIIOJIB30BAaHUS AJIEKTPOHHBIX CPEJCTB OOYyYEHUS, B TOM
yucie HTepHeT-pecypcoB, B X0/1€ OATOTOBKU K UTOroBOM aTTectanuu B popme EI'D.

JIOJDKHBI 3HATH!

- KaK MUCTOJIB3YIOTCS MaTeMaTH4eckue (hopMyJibl, ypaBHEHHUS M HEPABEHCTBA; IPUMEPHI X
IPUMEHEHHUS IS PEIIeHUs] MaTeMaTUYECKUX U MIPaKTUYECKUX 3ajay;

- KaK MarTeMaTH4YeCKH OmpeJesieHHble (QYHKIMM MOTYT OIMCHIBATh pealbHbIC
3aBUCUMOCTH; IPUBOJUTH IPUMEPbI TAKOTO OIMCAHUS;

- 3HaUeHHE MAaTEeMaTHKH KaK HayKd M 3HAYCHHE MAaTeMaTUKU B IMOBCEJHEBHOM JKU3HH, a
TaKXKe KaK MPHUKJIAIHOr0 HHCTPyMEHTa B Oymymieil mpodecCHoHaIbHOW AEeITEIbHOCTH

JIOJKHBI YMETh!

-IPOBOJUTH IO U3BECTHBIM (opMyJlaM M TpaBUiaM MpeoOpa3oBaHUs OyKBEHHBIX
BBIPA)KEHUH, BKITIOYAIOIINX CTETICHH, PaJUKaJIbl, JOrapu(Mbl U TPUTOHOMETPHUECKUE (PYHKIUHY,

- MOJIEIUPOBATh PpEAJIbHbIE CUTYallMM Ha S3bIKe ainreOphl, COCTaBJIATH YpaBHEHHUS U
HEPaBEHCTBA MO YCIIOBHIO 3a]1a4H;

- peuath panyoHalbHbBIE, MPpPALMOHANbHbBIE, TPUTOHOMETPHUECKUE, MOKa3aTelbHbIE U
Jorapu(pMHUECKUe YpaBHEHHs, HEPAaBEHCTBA, CUCTEMbl YPaBHEHUN 1 HEPABEHCTB;

- pemaTh TPAKTUYECKUE 3aJaud, CBS3aHHBIE C HAXOXKIECHHEM TI'€OMETPUYECKUX,
anreOpanyeckuX BEIWYMH, MPUMEHSS H3yueHHble MaTeMaThdeckue (popMyiibl, ypaBHEHHS U
HEPaBEHCTBA;

- pemarh MPHUKJIAAHbIE 33]]a9d Ha Pa3BUTHE IPOCTPAHCTBEHHOT'O BOOOPAKEHUS;

- IPOBOJUTH JI0KA3aTeJIbHBIE PACCYKICHHsI IPU PEIIEHUH 3aj1ay, OLIEHUBATh JOTMYECKYIO
NPaBUIHHOCTP MOJTYYSHHBIX PE3yJIbTaTOB;

- MIOJIb30BAThCS CIIPABOYHON JIUTEPATYPON U TaOIUIIAMH.

- pemarhb 3aJaHusl, O THITY MPUOIMKEHHBIX K 3agaHusM EI'D



BOCIIUTATEJIbHBIA IOTEHIIUAJI YPOKA

Peanuzamusi MIKOMBHBIMU T€JaroraMd BOCHUTATEIBHOTO IMOTEHIMAIa ypoKa MpeArnoaraet
cienymrlee:

. YCTAHOBJICHUE JIOBEPUTEIbHBIX OTHOLICHUA MEXIY YYMTEIIEM W €ro Yy4YeHHKaMHu,
CIOCOOCTBYIOIIUX MO3UTHUBHOMY BOCHPHUSTHIO yUYallUMHCS TpeOOBaHHM W MPOChO y4HTEs,
MPHUBJIICYCHUIO WX BHHUMaHUsA K O0OCYyXJaaeMoil Ha ypoke HH(OpMAalM{, aKTUBHU3AIMH HUX
MIO3HABATEJIbHON JEATEIBHOCTH;

. noOy:kJIeHne MIKOJbHUKOB COOJIOaTh Ha YPOKE OOIIENPHUHATHIE HOPMBI MOBEACHMS,
npaBwiia OOIIEHUS CO CTAPIIMMH (YUUTENSIMH) U CBEPCTHHKAMH (IIKOJIHHUKAMHU), TTPUHITUITHI
y4eOHOM TUCIUIUIMHBI U CAMOOPTraHU3aLNN;

. MIPUBJICYEHNE BHUMAHUS IIKOJIBHUKOB K LIEHHOCTHOMY AaCIIEKTy M3Y4YaeMbIX Ha YpPOKax
SIBIICHUH, OpraHu3anus uX paboThI C TIOTy4aeMOi Ha ypOKEe COLMAIbHO 3HAYMMON HH(pOopManuen
— WHUIUUPOBAHUE €€ OOCYKICHMSI, BHICKA3bIBAHUS YYAIUMUCS CBOETO MHEHHS IO €€ MOBO.Y,
BBIPAOOTKH CBOETO K HEH OTHOLICHUS;

. MPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (HOPM pabOThI YYaIIUXCs: WHTEIICKTYalbHBIX
UTp, CTUMYJIMPYIOIIKUX O3HABATEIbHYI0 MOTUBALIMIO NIKOJIBHUKOB; TUJAKTUYECKOIO TeaTpa, I1e
MOJTyYCHHBIC HA YPOKE 3HAHUS OOBITPBHIBAIOTCS B TEATPATbHBIX IOCTAHOBKAX; JHCKYCCHH,
KOTOpBIE JAIOT yYalllUMCS BO3MOKXHOCTh TPUOOPECTH OIBIT BeIeHUsI KOHCTPYKTUBHOTO 1MAJIOra;
rpynmnoBoi paboThl WM pabOTHl B TMapax, KOTOPHIE y4aT IIKOJHLHUKOB KOMaHJHOH paboTe u
B3aUMOJICHCTBUIO C JPYTUMU JEThMU;

. BKJIFOYEHUE B YPOK HUIPOBBIX HPOLELYP, KOTOPbIE MOMOTalT MOAAEPKaTh MOTUBALIMIO
JeTel K TOJYyYEHUIO 3HAHWUM, HAJAKUBAHUIO TMO3UTHUBHBIX MEXKIWYHOCTHBIX OTHOIICHUW B
KJIacce, MOMOTa0T YCTAaHOBJICHHUIO TOOpOKenaTeabHOU aTMoc(ephl BO BpeMsl YPOKa;

. WHULMMPOBAHUE U TMOAJEPKKA HCCICHOBATEIbCKON JESATENbHOCTH IIKOJBHUKOB B
paMKax pealM3alid UM WHIUBUIYAIbHBIX W TPYIIOBBIX HCCIIEIOBATEIBCKUX MPOEKTOB, YTO
JacT  UIKOJIbHUKAM  BO3MOXXKHOCTh MPUOOPECTH  HABBIK  CAMOCTOSITEILHOTO  PEIIeHUs
TEOPETUIECKON MPOOIEMBI, HABBIK T'eHEPUPOBAHKS U O0QOPMIICHHS COOCTBEHHBIX HJICH, HABBIK
YBOXHUTEILHOTO OTHOIIEGHUS K YYXUM uaesM, oQopMmieHHbIM B paboTax Jpyrux
uccieoBareNield, HaBbIK MyOJWYHOTO BBICTYIUJICHUS TIEPE]l ayIUTOPHEH, apryMEHTHPOBAHUS U
OTCTauBaHUs CBOEU TOUKHU 3PEHUS;

. HCIOJIb30BaHNE BOCIIUTATEIHHBIX BO3MOXKHOCTEH COJIEpKaHUsl yueOHOTo IpeIMeTa uepes
JEMOHCTPAIMIO JIETSM MPUMEPOB OTBETCTBEHHOT'O, TPAXXJIAHCKOTO TIOBEJCHUS, TMPOSBICHUS
YeNOBEKOI00Us U T0OpOCepAeYHOCTH, Yepe3 MOoAOOp COOTBETCTBYIOIIMX TEKCTOB JJISl YTCHUS,
3a/1a4 JUIsl petieHus1, TpoOJIEeMHBIX CUTYyaIlui JJIsi 0OCYKJIEHHUS B KJ1acce.

B cooTBeTcTBHU ¢ MporpaMMoi BOCIIUTaHUS Ha yUeOHBIN TO/ MPEANOIaraeTcs:

- y4acThe B MEPOIPHUATHUAX MPEIMETHOM JIeKaIbl, MeXITPEAMETHON JEKa b, 00pa30BaTEIbHbIX
COOBITHUSIX;

- y4acTHe B IIKOJBHOM, MYHHUIIUTIAIHFHOM JTamax BCEPOCCHUUCKHX KOHKYPCOB, OJIMMITHA],
TEMaTHYECKHUX U BCEPOCCUICKUX TUKTAHTOB, MPO(OPHUEHTAIIMOHHBIX Oecennax;

- UCTIOJIb30BaHUE TEMATHYECKUX 3aJaHUH, MPUYPOUEHHBIX K OMPEACIICHHBIM JaTaMm;

- IpoBeieHue Oece] Mo TeMaM, MPUYPOUYSHHBIM K OMPEeIeIEHHBIM JaTaM.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne m\it HaumeHnoBanwue pa3esioB U TeM MPOrPaMMBbI KomuuecTso
4acoB
1 Oynkuun. Koopaunate! u rpaduku 16
2 YpaBHeHUs 16
3ayer 2
HToroBbie 3aHATHUS
Utoro 34
11 KJIACC
Ne m\rt HasBanue momysst Komgecto
9acoB
1 [TnanumeTpust 16
2 CrepeomeTpus 16
3auer 2
HToroBbie 3aHATHUS

Hroro

34




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KonnuecTBo yacos DNEeKTPOHH
No bl€
Konrtpons Ilpaktnue /lara n(poBbIC
n/  Tema ypoka p p A ungp
Bcero HBIE CKHUe U3y4EHUs obpazoBate
i
paboTsI paboThI JbHBIE
pecypcsl

[Toctpoenue rpadukoB
byHKIUI 1
3aBUCUMOCTEH,
COJIepIKaIINX 3HAK
MOTYJISI

[Toctpoenue rpadukoB
byHKIUI 1
3aBUCUMOCTEH,
COJIepIKaIINX 3HAK
MOTYJISI

[Toctpoenue rpagukos
byHKIUH 1
3aBHCUMOCTEH,
COJIepIKaIINX 3HAK
MOTYJISI

[Toctpoenue rpagukos
byHKIUH 1
3aBHCHUMOCTEH,
COJIepIKaIINX 3HAK
MOTYJISI

[Toctpoenue rpapukos
byHKIUHI 1
3aBUCHUMOCTEH,
COJIepIKaIINX 3HAK
MOTYJISI

[Toctpoenue rpapukos
byHKIUHI 1
3aBUCHUMOCTEH,
COJIepIKaIINX 3HAK
MOTYJISI

I'paduku ypaBHeHUit

I'paduku ypaBHEHUI

I'paduku ypaBHeHUit




10
11

I'paduku ypaBHeHUit

I'paduku ypaBHEHUI

12

I'paduueckuii criocod
Ipe/ICTaBICHUS
uHpopManun

13

14

15

I'paduueckuii crioco6
NpeCTaBICHUS
uHpopManun
I'padpuaeckuii criocod
Npe/ICTaBICHUS
uHpOopMaun
I'padpuaeckuii criocod
Npe/ICTaBICHUS
uHpopmaruu

16

I'padmueckuii criocod
IpeCTaBICHUS
uHpopmaruu

17

18

19

YpaBHEHHUS B LEIBIX
quciaax

YPaBHeHHH B IICJIBIX
qucjiax

Hppanunonanbusle,
[IOKa3aTeNIbHbIE,
JorapupmMuyecKue
ypaBHEHUs

20

Hppanunonanbusle,
IIOKa3aTeNbHbIE,
JorapupmMuyecKue
ypaBHEHUs

21

HppauroHanbeHEIE,
MTOKa3aTeJbHbIE,
norapupMuIecKue
YpaBHEHHUS

22

HppanuroHanbeHeIe,
MTOKa3aTeJbHbIE,
norapupMuIecKue
ypaBHEHHUS

23

HppanuroHanbeHeIe,
MOKa3aTebHbIE,
norapuMuIecKue
ypaBHEHUS




Hppanuonanbusle,

24 noKa3aTeJbHbIE, 1
JorapupmMuIecKue
YpaBHEHHUS

25 Cucrembl ypaBHEHH

26 Cuctembl ypaBHEHUH

27 CucreMsl ypaBHEHUH
Peuienue ypaBHeHUI

28 CHUCTEM ypaBHEHHUH C 1
napameTpamu
Pewenne ypaBuenuit

29 CUCTEM YPaBHEHHI ¢ 1
napameTpamu
Pewmenne ypaBuenuit

30 CUCTEM YPaBHCHHIA C 1
napameTpamu
Pewenne ypaBuenuit

31 CHCTEM YPaBHEHHUH C 1
napameTpamu
Pewrenne ypaBHenui

32 CUCTEM YPABHEHHH ¢ 1
napameTpamu

33 HTorossle 3aHATHSA

34 Wroroseie 3aHsATHS
O011ee KOIUYECTBO 34

YacoB 110 IIporpamMmme




11 KJIACC

/1

Tema ypoka

3aja4yu Ha penieHue
TPEyTOJIbHUKOB,
BBIUMCIICHHE TUIOIIAICH
IJIOCKHUX (UTYD.

3aauu Ha peleHue
TPEYTOJILHUKOB,
BBIUUCIICHUE TIJIOMIAJICH
IJIOCKHUX (UTYD.

KonmuectBo yacoB

Bcero

KonTposnbn
bI€ pabOTHI

[paktuuec [ara
U3yUYeHHs

paboThI

DNEeKTpOHH
bIC
udpoBbie
obOpasoBare
JbHBIE

pecypcehl

3aauu Ha peleHue
TPEYTOJILHUKOB,
BBIUUCIICHUE TIIONIAJICH
TJIOCKHUX UTYD.

3aaun Ha peleHue
TPEYTOJIHLHUKOB,
BBIYMCIICHHUE TUIOIIAJIEH
TJIOCKHUX UTYD.

3aaun Ha peleHue
TPEYTOJIHLHUKOB,
BBIYMCIICHHUE TUIOIIAJIEH
MIJIOCKUX UTyp.

Bexkrops!l . MeTon
KOOpAWHAT
Bexkropsl. MeTon
KOOpAWHAT

Bexkropsl. MeTon
KOOpAWHAT

10

Bexkropsl. MeTon
KOOpAWHAT
Bexkropsl. MeTon
KOOpAWHAT

11

Bektopel. MeTon
KOOpJAWHAT

12

[Inanumerpuyeckue




3aJ1a4M [TOBBIILIEHHON

CIOKHOCTH
[Inanumerpuyeckue
13 3a/a4y [TOBBIIIEHHON 1
CIOKHOCTH
[Inanumerpuyeckue
14 3a/a4y ITOBBIIIEHHON 1
CII0KHOCTH
[Inanumerpuyeckue
15 3a/1a4M MMOBBIIIEHHOMN 1
CII0KHOCTH
[Inanumerpuyeckue
16 3aJ1a4¥ [MOBBIIIEHHON 1
CII0KHOCTH
B3aumHoe monoxenue
17 MPSIMBIX U IJTIOCKOCTEN B 1
MIPOCTPAHCTBE
B3aumHoe monoxxenue
18 MPSIMBIX U ITOCKOCTEH B 1
MIPOCTPAHCTBE
BzanMHoOe mooxxexnme
19 MPSIMBIX U TJIOCKOCTEN B 1
MIPOCTPAHCTBE
20 MHororpaHHuKu 1
21 MHororpanHuKu 1
22 MHororpaHHuKu 1
23 [Tnomanu 1 00BLEMBI 1
24 ITmomanu 1 00BLEMBI 1
25 [Tnomany 1 00BEMBI 1
26 IInomanu 1 00BEMBI 1
27 BexTopsl 1
28 BexTops! 1
29 BexTopsl 1
30 Metoa KoopaAMHAT 1
31 MeTto KoOpAHHAT 1
32 Metoa KoopaAMHAT 1
33 HToroBele 3aHATHA 1
34 HToroBele 3aHATHA 1
OO0111ee KOJIMYECTBO YaCOB 34

0 TIPOTpamMme




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

Martemaruka: anreOpa v Hayalla MaTeMaTUYECKOT0 aHalln3a, reomeTpus. Anredpa u
Havajia MaremMaTudeckoro aHanm3a.l10-11 kmaccel: yuel. gy 061eo0pa3oBaT. opraHu3aIyii:
6a30BbIii 1 yriyOnennsiid yposuu / [LLLLA. Anumos, FO.M. Komsirun, M.B. TkadeBa u nip.]. —

3-e u3a.. — M. : IIpocsemenne,2016. -463 c.: wir. — ISDN 978-5-09-03707-4.

Matemaruueckuit Tpenaxep. [Ipobunbusiii yposens. U.H. Ceprees.

https://www.alleng.me/d/math/math2244.htm

METOJUYECKHUE MATEPHUAJIBI JJISA YYUTEJIS

Marematuka: anredpa 1 Hayaja MaTeMaTHYeCKOT0 aHaIn3a, reoMeTpus. Anredpa u
Hayajia MaremaTtudeckoro aHanusa.10-11 kmaccel: yuel. Ay 061eo0pa3oBaT. opraHu3aIuii:
6a30BbIii 1 yriryOnenHslii yposuu / [LLLLA. Anumos, FO.M. Komsrun, M.B. Tkauesa u nip.]. —
3-e u3na.. — M. : IIpocsemenne,2016. -463 c.: mi. — ISDN 978-5-09-03707-4.

M.U. lllaOynun. Matematuka. AnreOpa. Hauana matemarnyeckoro aHanusa.
[IpoduneHsiii ypoBens. 3agaunuk s 10-11 kinacca. M

2009r https://www.alleng.me/d/math/math915.htm

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
MDO https://mob-edu.com/

PDIII https://resh.edu.ru/

NH®OVYPOK https://infourok.ru/

OBPA3OBATEJIbHBIN I[TOPTAJI PELIY EI'D https://ege.sdamgia.ru/

OTKPBITBIM FAHK 3AJIAY EI': http://mathege.ru/
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