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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma y4yeOHOTO Kypca «Airebpa M Hayajla MaTEMaTHUYECKOrO aHaJM3a»
0azoBoro ypoBHs s obOydaromuxcs 10 —11 xmaccoB paspabotaHa Ha ocHOBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHAApTa CpPEAHEro oO0Imero ooOpa3oBaHHsA, C YYETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAHUM, MPENBABISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHIO, U
TpaguIMii poccuiickoro oOpa3oBanusi. Peanmuzammst mporpamMmbl  00€CHIEUMBACT  OBJIAJCHHE
KIIFIOYCBBIMU KOMIICTCHIUAMU, COCTABJIAIOIIMMU OCHOBY JId CaMOPAa3BUTHUA U HCIPCPLIBHOI'O
o0pa3oBaHusi, LEJIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOTO ¥ TIO3HABATEIHHOTO Pa3BUTHUS
JTUYHOCTH 00YyJarOIUXCsl.

HEJIN U3YUEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTHYECKOIO aHalu3a» SBISETCS OJAHMM U3 Hauboiee
3HAYUMBIX B MPOrpaMMe CTapuieil HIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOecreyuBaeT
MHCTPYMEHTAJIbHYIO 0a3y JJIsl U3y4eHHs BCEX €CTECTBEHHO-HAyYHBIX KYPCOB, a C APYroil CTOPOHBI,
dbopMUpyeT JIOTHYEeCKOe M aOCTPaKTHOE MBIIUIEHHE YYallluXcsd Ha YpOBHE, HEOOXOJUMOM JUIs
OCBOEHHUSI KypcoB MHGOpPMaTHKH, OOLIECTBO3HAHUS, MCTOPUHU, CIOBECHOCTH. B pamkax NaHHOTO
Kypca yJalluecs OBJIaZIeBal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHON HAayKH, KOTOpast GOpMyIUpyeT
CBOM JOCTHKEHHs B MaTeMaTH4eCKOi opme.

Kypc anrebpsl W Hayam mMaTeMaTHYecKOro aHalIM3a 3aKJIaJbIBa€T OCHOBY JUISl YCIIELIHOTO
OBJIaJICHUS 3aKOHaMU (PU3UKU, XUMHH, OUOJIOTUH, TOHUMAHHSI OCHOBHBIX TEHACHUUN SKOHOMHUKH U
0OLIECTBEHHOM KU3HU, MO3BOJISIET OPUEHTUPOBATHCA B COBPEMEHHBIX IIU(PPOBBIX U KOMIBbIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJb30BaTh MX B IMOBCEJIHEBHOM >XKM3HU. B Toxke Bpemsi OBIajeHUE
aOCTpPakTHBIMU M JIOTUYECKH CTPOTMMH MaTE€MaTHUYECKUMU KOHCTPYKLUHUSMH Pa3BUBACT YMEHHE
HaXOJHUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh UCTUHHOCTD YTBEP KJICHUS, HCIIOJIb30BaTh 0000IIeH e U
KOHKpEeTH3alliio, a0CTparupoBaHUE U aHANOTUIO, (QOPMHUpPYET KpeaTHUBHOE M KPUTHUECKOE
MbllieHHe. B xone m3yueHus aiareOpbl M Havyajdl MaTeMaTHUYeCKOro aHaju3a B CTapilied MIKoJie
y4aniiecs: MoJIy4yaroT HOBBIM OMBIT PelIeHUsl MPHUKIATHBIX 3a/1a4, CAMOCTOSTEILHOTO MOCTPOCHUS
MaTeMaTHYeCKUX MOJIeNe pealbHbIX CHTyallMid M WHTEPIpEeTalud TMOJYyYCHHBIX PEIICHUH,
3HAKOMSITCA C MPUMEpaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKe U B UCKYCCTBE, C
BBIJAIOIIUMHUCS MAaTEMAaTHUYECKUMU OTKPBITHUSIMHU U UX aBTOPAMH.

Kypc obnanaer 3HaUMTENbHBIM BOCIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIHA pean3yeTcsl Kak
yepe3 y4eOHBIM MaTepHuall, CroCOOCTBYIONINI (DOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHUs, TaK U
yepe3 crHenuduKy y4eOHOU [esSTENbHOCTH, TPEOYIOMIe CcaMOCTOSTENbHOCTH, AaKKypaTHOCTH,
MPOJIOJKUTENFHON KOHIIEHTPALIMY BHUMAHUS U OTBETCTBEHHOCTH 32 MOJyYEHHBINH pe3yabTar.

B ocHOBe MeTOAMKH 06yquI/15{ anre6pe N HadaJlaM MaTCMaTH4YCCKOIo aHalin3a JICKHT
JIesITeIbHOCTHBIN MMPpUHIHUIT O6y‘leHI/I$I.

CprKTypa Kypca <<AJ1re6pa U Ha4dajla MaTEMAaTH4YCCKOI'0 aHajlin3a» BKIIIOYACT CJIICAYIOIINC
COACPKATCIIbHO-MCTOANUYCCKUC JIMHUU: «Hucma u BBIYMCIICHUA)), «CDYHKL[I/II/I u Fpaq)I/IKI/I»,
«YPaBHCHI/Iﬂ H HCPABCHCTBA», «Hagana MaTeMaTH4eCcKOro aHajm3ay, «MHoOXecTBa U JIoTHKay». Bce
OCHOBHBIC COACPKATCIBHO-MECTOANUYCCKUC IMHUU U3YYAIOTCA HAa NPOTSKCHUN IBYX JICT o6yqu1/I;1 B



CTaplIEH LIKOJIE, ECTECTBEHHO JOIOJIHA APYr APYyra U MOCTEIIEHHO HACHIIAsACh HOBBIMU TEMAaMHU U
pasnenamu. JlaHHBIN Kypc SBISIETCS MHTETPATHBHBIM, MOCKOJIBKY OOBEAMHSACT B ceOe CoJepKaHHe
HECKOJIPKUX MaTeMaTU4YEeCKUX TUCLHUIUIMH: anreOpa, TPUTOHOMETpHS, MAaTEeMaTWYeCKHH aHalu3,
Teopusi MHOkecTB M Jp. Ilo Mepe TOro Kak ydamiuecs OBIAIEBAlOT BCE Ooyiee MIMPOKUM
MaTeMaTHYEeCKUM amlapaToM, Y HUX MOCIEI0BaTeIbHO (GOPMUPYETCS M COBEPIICHCTBYETCSI YMEHHE
CTPOUTH MAaTEMATUYECKYI0 MOJEINb PEAIbHOW CUTYallMM, IPUMEHATh 3HaHUs, II0Jy4YEHHBIE B Kypce
«Anrebpa ¥  Havalma MaTEMaTHYeCKOTO  aHalMM3a», [UIA  PEHICHHS  CaMOCTOSITEIHHO
cOpPMYIIMPOBAHHONW MAaTEeMAaTUYECKOM 3aJadd, a 3aTeM WHTEPIPETHUPOBATH IOJyYCHHBIH
pe3ynbTar.

CopepxarenbHO-MEeTOAMYECKasl JTHHHS «Ynciaa W BBRIYHCICHUS» 3aBepliacT (popMUpOBaHUE
HaBBIKOB HCIIOJIb30BaHMS JIEUCTBUTENIBHBIX YMCEN, KOTOPOE OBLIO HAuYaTO B OCHOBHOM Ikoje. B
CTapiiei IIKoJie 0co00€ BHUMAHHME YJEseTcs (OPMHPOBAHUIO MPOUYHBIX BBIYUCIUTEIBHBIX
HaBBIKOB, BKJIIOUAIOIIHNX B CEOs MCMOIB30BaHUE PA3IMYHBIX ()OPM 3aIUCH JIEHCTBUTEIHLHOTO YHUCIIA,
YMEHHE PAIMOHAJILHO BBITMIOJIHATH JCUCTBUS C HUMH, JAEJaTh MPHUKUIKY, OIEHUBATH PE3YNIbTaT.
OOyuaromuecs TMOJMY4YalOT HABBIKM TPUOJIMKEHHBIX BBIYMCIICHHUM, BBITIOJHEHHUS JIEUCTBUM C
YUCJIaMH, 3alUCaHHBIMH B CTaHAAPTHOM (opme, HCMOIB30BaHMUS MATEMAaTUYECKUX KOHCTAHT,
OIIEHUBAHUSI YMCITIOBBIX BBIPAKECHHM.

JIunus «YpaBHEHUS U HEPABEHCTBa» Peau3yeTcs Ha MPOTSHXKEHUH BCero 00y4eHus B cTapiiei
IITKOJIE, TMTOCKOJIBKY B KaKJIOM pasjielie MporpaMMbl MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOIIHUX
3amad. OOydJaroImmecs OBJIAJICBAIOT PA3IMYHBIMA METOJAMHU PEIICHHS IENBIX, PAIMOHAIBHBIX,
UppalMOHANIbHBIX, II0Ka3aTeJIbHBIX, JIOTApU(PMHUUECKUX H TPUTOHOMETPUYECKUX YpaBHEHUH,
HEpaBeHCTB U uX cucreM. [lomyyeHHbIE yMEHMSI MCHOJIB3YIOTCS MpPU HCCIeIOBaHUU (DYHKIUN C
MOMOTIIBIO TIPOM3BOJTHOM, PEIICHUH MPUKIAJHBIX 33/1a4 W 3aJa4 Ha HaXOXKJCHHE HauOOJBIIUX U
HaMMCHBINNX 3HaueHWi (yHkuuu. JlaHHAs conep)karesbHas JIMHHS BKIIOYaeT B Ce0s TakKe
dbopMupoBaHHE YMEHHMHM BBIMIOJHATH pacdyérel 1Mo (GopMmyrnaMm, TpeoOpa3oBaHUs IICIIBIX,
palMoOHATBHBIX, MPPAMUOHAIBHBIX W TPHUTOHOMETPHYECKHX BBIPQKCHUH, a TaKKe BBIPAKCHUM,
CONepKAIUX CTETMeHW W Jorapudmel. braromaps uW3ydeHHIO anreOpanveckoro Martepuala
MIPOUCXOTUT AajbHEHIee Pa3BUTHE AITOPHUTMUYECKOTO M aOCTPAKTHOTO MBINUICHUS Y4YalluXcs,
(GOpMUPYIOTCST HABBIKM JIEAYKTHBHBIX PACCYXJCHUH, pabOThl ¢ CHMBOJIBHBIMH (opMamuy,
MPEJCTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJIC PABCHCTB M HEPaBEHCTB. Ausredpa
npeiaraet dQQGEKTUBHBIC MHCTPYMEHTHI JUIS PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX
3aja4, HarJISTHO JAEMOHCTPHPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

CopnepxaTtenpHo-MeTOAUUeCKast JIMHUS «DYHKUMU U TpaQUKH» TECHO NeperuieTaercs ¢
JPYTUMHU JMHUSMU Kypca, IOCKOJbKY B KAKOM-TO CMBICIIE 3a1a€T IOCIEA0BATEIbHOCTD U3yUEHUS
MaTepuana. M3ydeHue cTeneHHOW, Moka3aTelabHOH, JorapupMUUECKOW M TPUTOHOMETPUUYECKHX
GyHKUUMH, UX CBOMCTB M IpadMKOB, UCMOJb30BaHHE (YHKUMN JUIsl pelIeHHs 3ajad U3 JIPyrux
y4eOHBIX IPEMETOB U PEaIbHON KHU3HU TECHO CBS3aHO KAaK C MAaTEMaTHUYECKUM aHAJIM30M, TaK U ¢
peleHreM ypaBHEHUI U HepaBeHCTB. llpu 3ToM 6osblioe BHUMaHUE yaemsercs (pOopMHPOBAHUIO
YMEHHUS BbIpaXaTh (OpPMyJaMH 3aBUCUMOCTH MEXIY pa3IMYHBIMU BEIMYUMHAMM, HCCIIEAOBAThH
MOJTydeHHbIe (PYHKIMH, CTPOUTH UX rpaduku. Marepuan 3Toil conepkaTeabHON JIMHUYU HALIETIEeH Ha
pa3BUTHE YMEHUH M HAaBBIKOB, IO3BOJAIOIIMX BbIpaXKaTb 3aBUCUMOCTU MEXKJy BEIUYMHAMU B
pa3nuyHOi (opMme: aHATUTHYECKOH, rpaduyeckoil m cnoBecHod. Ero msyuenuwe crnocoOGcTByeT
Pa3sBUTHIO AJITOPUTMHUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOLICHHI0O M KOHKPETH3alUH,
HCIIOJIb30BAHUIO aHAJIOTUH.

Co;[epxcaTeJleaﬁ nuHusg «Hadama MaTeMaTHM4YeCcKOro aHajiau3a» II03BOJISET CYIICCTBCHHO
pacliupruTh KPYr' Kak MAaTCMATHYCCKUX, TaK U MPHUKIAAHBIX 3ada4, JOCTYIIHBIX O6y‘-IaIOI_I_II/IMCSI, y
KOTOPBIX MOABIIICTCA BO3MOXKXHOCTL HUCCIICAOBATH U CTPOUTH rpa(bmcn (byHKHHﬁ, ONpCHACIIATL UX
HaMOOJIBIINE U HAaUMEHBIIUE 3HA4YCHUs, BBIYUCIIATH ILJIOIIAaan (I)I/II‘yp U 00BEMBI TCJI, HAXOJUTDH



CKOPOCTM M YCKOpPEHMsI IpoueccoB. JlaHHass coaeprkaTelibHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHMSI MAaTeMaTHYECKMX MOJENEH pealbHbIX CUTYalluid, HaXO0XKJIECHUs
HAaWIY4IlIEro pelIeHUs B NPUKIAJHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMMUYECKUX, 3aJayax.
3HaKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO AaHalIM3a CIIOCOOCTBYET DPAa3BUTHIO a0CTPAKTHOTO,
(OpMaIbHO-TTOTMYECKOTO W KPEaTHBHOTO MBIIUICHUSA, (POPMUPOBAHHIO YMEHHMU paclo3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MaTEMAaTHKU B HayKe, TEXHHKE M HcKyccTBe. OOydaromiuecs: y3HaKwT O
BBIJAIOIINXCSI PE3YJIbTaTax, OJTYYEHHBIX B X0/ Pa3BUTHS MATEMAaTUKU KaK HayKH, U UX aBTOpax.

CopepxarenpHO-METOAMYECKAsT JIMHUS «MHOXKECTBa W JIOTHUKa» B OCHOBHOM IIOCBSIIEHA
JJIEMEHTaM TEOPUU MHOXKECTB. TE€OpPETUKO-MHOKECTBEHHBIE INPEACTABICHUSA MPOHU3BIBAIOT BECh
KypC IIKOJIbHOM MaTeMaTUKH U MpeAaraloT Haubosee YHUBEPCAIbHBIN A3bIK, 00bEIUHAIONINI BCe
paszensl MaTEMAaTUKU U €€ IPUIIOKEHUHN, OHU CBS3BIBAIOT PA3HbIE MAaTEMAaTUYECKNE TUCLUILUIMHEI B
equHoe 1enoe. [lostomy BaXHO JaTb BO3MOYKHOCTh INKOJIBHUKY IIOHMMAaTh TEOPETHUKO-
MHO>XECTBEHHBIN S3bIK COBPEMEHHOM MAaTeMAaTHKU M HCIIOJIB30BATH €r0 U BBIPAXKEHUS CBOMX
MBICJIEH.

B kypce «Anrebpa u Hayajla MaTEeMaTHMYECKOTO aHAIU3a» IMPUCYTCTBYIOT TAaK)KE OCHOBBI
MaTeMaTHYECKOr0 MOJEIUPOBaHUs, KOTOpbIE IpPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOEHUS
MoJieNiell peasbHBIX CUTYyallud, UCCIEeNOBAaHUS STHX MOJeNed ¢ MOMOUIBI0 ammapara aareOpbl U
MAaTEeMaTHYECKOT0 aHAIN3a U MHTEPIIPETALMU [TOJIyYCHHBIX PE3yJIbTaTOB. Takue 3a1aHus BIJIETEHBI
B KaXJbIM U3 Pa3JelIOB NMPOTrpaMMBbl, MIOCKOJIbKY BECh MAaTepraj Kypca HIMPOKO HCIIOIb3YETCs IS
penieHus NpUKIaaHbIX 3a4a4. [Ipy peneHnn peasibHbIX TPAKTUYECKUX 33]1a4 yJaluecs: pa3BUBAOT
HaOJII01aTeNIbHOCTh, YMEHHME HAaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BAThH
aHaJIOTHI0, 0000IIaTh U KOHKPETU3UPOBATh MpodiieMy. JlesTenbHOCTh 0 (OPMUPOBAHUIO HABBIKOB
peleHus NMPUKIAJHbIX 3a7ad OpPraHU3yeTcsl B Mpoliecce M3Y4EHUs BCeX TeM Kypca «Anredpa u
Hayajla MaTEMaTHYECKOTO aHAIN3a».

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM mutaHe Ha M3ydeHHE Kypca anreOpbl M Havajdl MAaTeMaTHYeCKOro aHajau3a Ha 0a30BOM
ypOBHE OTBOJIUTCS 2 4yaca B Heznelo B 10 kinacce u 3 yaca B Henento B 11 kiacce, Bcero 3a jiBa rojia
o0yuenus — 170 ygacos.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yueOHOTO mpeaMeTa «MaTeMaTHKa» JODKHO 00eCcIeYnBaTh JOCTHKEHHE Ha YPOBHE
cpenHero oOmero oOpa3oBaHUS CIEAYIONUX JIMYHOCTHBIX, METANpPEIMETHBIX W IMPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB!

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pE3ylbTaThl OCBOEHHMS IporpaMMbl ydueOHOro mpenMera «MaremaTuka»
XapaKTEPU3YIOTCS:

I paxxnasHckoe BOCIIMTAHHE:

cOPMUPOBAHHOCTHIO ~ TPAKJIAHCKOM  MO3ULIMK  OOydYaromierocss Kak AakKTUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHUHCKOIro OOIIEecTBa, MPEACTABICHHEM O MaTeMaTHYeCKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUUHbIX CTPYKTYP, SIBICHUN, IPOLEAYp T'paxkaaHCKOro oluiecTa (BbIOOPHI,
OTIPOCHI U TP.), YMEHUEM B3aMMOJCHCTBOBATH C COLIMAIHLHBIMU MHCTUTYTaMU B COOTBETCTBUU C MX
(GYHKIUSAMHE 1 Ha3HAYEHUEM.

IlaTpuoTHyeckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaXTAHCKON HMJICHTUYHOCTH, YBOKEHHUS K MPOLLJIOMY H
HACTOSIIIEMY POCCHICKON MaTeMaTWKH, LIEGHHOCTHBIM OTHOIICHHEM K JOCTHKEHHSM POCCHMCKHX
MaTEeMaTHUKOB M POCCUHCKON MaTeMaTH4eCKOW IMIKOJbI, K HMCIOJb30BAHUIO STHUX AOCTH)KCHHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax SKOHOMHUKH.

JIYXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMSI:

OCO3HAHMEM  JYXOBHBIX IIEHHOCTEH  POCCHHCKOTO  Hapoja;  c(hopMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMs, 3TUYECKOIO IOBEAEHUS, CBA3aHHOIO C IMPAKTUYECKUM INPUMEHEHUEM
JOCTIDKEHUM HayKd M JAEATENIbHOCTBIO Y4EHOr0; OCO3HAHMEM JIMYHOTO BKJAJa B IOCTPOEHUE
yCTOMUYMBOTO OyAyILIero.

OCTETUYECKOE BOCIIUTAHHE:

9CTECTUYCCKUM OTHOIICHUEM K MUPY, BKIIIOYAA 3CTCTUKY MATCMATHUYCCKUX 3aKOHOMepHOCTeﬁ,
O6’LCKTOB, 3aaay, peH.IeHHfI, paCCY)KI[eHHﬁ; BOCIIPUUMYNBOCTBIO K MATEMATHYCCKHUM AaACIICKTaM
Pa3JIMIHBIX BUAOB UCKYCCTBA.

®dusznyecKkoe BOCIUTAHUE:

C(bOpMI/IpOBaHHOCTBIO YMCHUSA ITPUMCHATb MAaTECMATUYCCKUC 3HAHUS B UHTCPECAX 3J0POBOTO U
0e30IacHOro 06pa3a JKU3HH, OTBCTCTBCHHOI'O OTHOLICHHA K CBOCMY 310POBLIO (SJIOPOBOG IIUTAaHUC,



cOaaHCUPOBAHHBIN PEKUM 3aHATHH U OTIbIXA, peryisipHas Gpuznyeckas akTHBHOCTb); (PU3NIECKOTO
COBEPILICHCTBOBAHUS, IIPU 3aHATUIX CIIOPTUBHO-030POBUTEIIBHON JEATENBHOCTBIO.

TpynoBoe BoCIIUTAHUE:

TOTOBHOCTBIO K TPY/Y, OCO3HAHHEM IIEHHOCTH TPYIOJIIO0MS; HHTEPECOM K pa3InIHbIM cepam
podecCHOHAIBEHON AESITeTbHOCTH, CBS3aHHBIM C MATEMAaTUKOHW W €€ MPUIOKCHHUSIMH, YMEHUEM
COBEpIIIaTh OCO3HAHHBIN BBIOOP Oymymieil mpodeccuu U peaaTn30BhIBATh COOCTBEHHBIC JKU3HCHHBIE
IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTEMaTHUYECKOMY 00pa30BaHUIO M CaMO0Opa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacCTHIO B PEIICHUHU MPAKTUUECKHUX 3a7ad
MaTeMaTH4E€CKON HAMPaBJICHHOCTH.

OKOJOTHYECKOE BOCHUTAHUE:

c(OPMUPOBAHHOCTBIO 3KOJIOTUYECKOW KyJAbTYpbl, TNOHUMAaHHEM BIUSHHUS COLMAJIBHO-
SKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE MPHUPOJHONM U COLMAIBHON Cpenbl, OCO3HAaHUEM
IJ100aJIbHOTO XapaKTepa 3KOJOTHYEeCKUX MpoOsIeM; OpueHTalel Ha TPUMEHEH e MaTeMaTHYeCKIX
3HAHMUW JJI pelIeHUs 3a/1a4 B 00JIaCTU OKpYXKAIoILEeH cpefbl, MIaHUPOBAHUS MOCTYIKOB U OLIEHKU
MX BO3MOYKHBIX MOCJIEJICTBUHN AJISl OKPY)KAIOIEH CPebl.

lleHHOCTH HAYYHOI'O O3HAHMS:

c(OpPMHUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U 0OLIECTBEHHON MPAaKTUKH, TOHUMaHUEM MaTeMaTUYeCKOI HayKH Kak c(epbl YeI0BeUeCKO
JESATEIbHOCTH, 3TAMNOB €€ Pa3BUTHUS U 3HAUUMOCTH JIJIS1 pa3BUTHUS LIUBUIIN3ALIUN; OBJIA/ICHUEM SI3BIKOM
MaTeMAaTUKd M MAaTeMaTH4EeCKOM KyJbTypOM Kak CpEACTBOM II03HAHUS MHpPA; TOTOBHOCTBIO
OCYIIECTBJIAThH MMPOECKTHYIO U UCCIIEIOBATENBCKYIO IEATEIbHOCTh NHANBUIYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaqMeTHbIe pe3yJabTaThl OCBOCHHS IPOrpaMMbl ydeOHOro mpeamera «MaremaTHKa
XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCAILHBIMU HO3HAGAMETbHbIMU OCUCMBUSAMLUL,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCAbHbIMU — Pe2yIsmUueHbLMU
oeticmeusamu.

1) Vhusepcanvnovle nosnasamensvhble oeticmeus, obecneuusaiom Gopmuposanue 06a306bix
KOZHUMUBHLIX NPOYECCo8 00YyHarowmuxcsi (0ceoenue Memoo0o8 NO3HAHUSL OKPYICAIowe20 Mupd,

npuUMenenue 102U4eCKUX, UCCIe008amenbCKUX onepayul, yMeHut pabomams ¢ uHghopmayuet).

bas3oBrble jornueckne 1eCcTBUA:

BBIABJIATE U XAPAKTCPU30BATL CYIICCTBCHHBIC TPU3HAKH MATCMATHYCCKUX 06T>GKTOB, HOHSITI/Iﬁ,
OTHOIIICHUM MCXKIAY TIIOHATUSAMU, (I)OpMy.TII/IpOBaTL ONpCACIICHUA HOHHTI/II>'I; YCTaHAaBJIMBATb
CYH_ICCTBCHHBII\/'I IMPU3HAK KHaCCI/I(i)I/IKaI_II/II/I, OCHOBAaHHUA OJId 0606IJ_ICHI/I}I U CpaBHCHUS, KPpUTCPUU
IMPpOBOAMMOTO aHAJIN34A,



BOCIPUHUMATh, (QOpPMYIHpOBaTH H  MPeoOpa3oBBIBATh  CYKACHUS:  yTBEPIUTEIbHBIE U
OTpULATENIbHbIE, €UHUYHBIE, YACTHBIE U OOLINE; YCIIOBHBIE;

BBISBJIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M M MPOTHBOpEYHs B (aKTax, JaHHBIX,
HAOJIONEHUSAX W YTBEPXKICHUAX; IpeaiaraTb KPUTEPUU Ui BBISBICHHS 3aKOHOMEPHOCTEH u
IIPOTUBOPEUNI;

JIeJIaTh  BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKM, JEAYKTHBHBIX M HMHAYKTUBHBIX
YMO3aKIYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENIBHO JOKAa3aTelIbCTBA MAaTEMaTHUYECKUX YTBEPXKACHUU (IpsiMble U OT
IIPOTUBHOTO), BEICTPAaUBaTh API'yMEHTALIMIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBAThH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BBIOMpATh CrOCOO pemieHrst y4eOHOW 3ajauu (CpaBHMBATH HECKOJIBKO BAapPHAHTOB pPEUICHHS,
BbIOMpaTh HanOoJIee MOAXOASIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

bazoBrie ncciefoBaTEIbCKIE ACHCTBUS

HCII0JIb30BATh BOMPOCHI KaK UCCIIEN0BATENbCKUNA HHCTPYMEHT MO3HaHMsI; (POPMYJIMpPOBaTh BOIIPOCHL,
¢bukcupymolye MpoTUBOpeune, MpodIeMy, YCTaHABIMBATh HWCKOMOE M JIaHHOE, (OpMHpPOBATH
TUIO0TE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

MIPOBOJUTH CAMOCTOSITENIFHO CIIAHUPOBAHHBINM AKCIEPUMEHT, HCCIEJAO0BAHHUE I10 YCTAaHOBJICHUIO
0COOEHHOCTE MaTeMaTH4eCKOro 00bEeKTa, SIBIIEHUS, MPOIIECCa, BHISBICHUIO 3aBUCUMOCTEN MEXIY
o0BbeKTaMu, SIBJICHUSAMH, ITPOLIECCAMH;

CaMOCTOSITENIBHO  (OpMYIHpPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yjabTaTaM MPOBEAEHHOTO
HaOJIO/IEHUs, UCCIIEeI0OBAaHUs, OILIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLECCA, a TAKXKE BBIIBUIaTh IMPEAINOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabota ¢ nadopmarmen:

BBISBIIATH JeQUINTH HHPOPMAIIMH, JTAHHBIX, HEOOXOAUMBIX ISl OTBETa Ha BOTIPOC M JIJISl PEIICHHUS
3aJauu;

BBIOMPATh WHPOPMAIIHIO M3 HCTOYHUKOB Pa3IMYHBIX THIIOB, aHAJTH3UPOBATh, CUCTEMATH3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIUIO PA3ITUYHBIX BHJIOB U (POPM IMPEIICTABICHHS,

CTPYKTYpUPOBaTh HMH(POPMAIIUIO, TPEACTABIATh €€ B Pa3IUYHBIX (QOpMax, HIUTIOCTPUPOBATH
rpaguvecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIIHH IO CAMOCTOSTEIILHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Vnueepcanvhvle KOMMYHUKAMUGHBLE Oelicmausi,  00ecneuusarom  chopmuposaHHocms
COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.

OO01ieHue:

BOCIPUHUMATh U (OPMYIUPOBATH CYXJEHUS B COOTBETCTBUHU C YCIOBUSIMHU U LIEISIMU OOLICHMS;
SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTb
MIOSICHEHMSI 110 X0y PELICHMs 3a1a4i, KOMMEHTUPOBATh NOJyYEHHBIN PE3yibTarT;

B X0/1€ 0OCYX/IeHHs 3a/laBaTh BOIIPOCHI 1O CYIIECTBY 00CYKIaeMON TeMBbI, IPOOIEMBI, perraeMoit
3aJla4uM, BBICKAa3blBaTh WJEH, HALIEJICHHBIE HA IMOMCK DPELIEHUS; CONOCTABIATh CBOM CYXACHHS C
CYXKJICHUSIMH JIPYTUX YYaCTHUKOB JUaora, OOHAapy)KMBaTh pa3jiMyMe U CXOJACTBO IO3UIIMI; B
KOPpEKTHOH opme (hopMyIHpOBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;



MMpCACTaBJIATH PE3YJIbTAThI peUICHUA 3aJa4du, SKCIICPpUMCHTA, HCCJICa10BaHuA, IMPOCKTA,
CaMOCTOSITEJILHO BBHIOMPATh (popMaT BBICTYIUICHHS C YU4E€TOM 3a/1au MPE3CHTAMN U 0COOCHHOCTEH
ayJUTOPHUU.

CoTpyIHHYECTBO:

MOHMMATh U UCIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHONW M WHAMBUIYAIbHOW pabOThI MIPU PEIICHUU
y‘-Ie6HI)IX 3agay, HpI/IHI/IMaTI) oclib COBMGCTHOﬁ ACATCIBbHOCTH, HJIaHI/IpOBaTB 0pFaHH3aIII/IIO
COBMECTHOM pabOThI, pacIpeessaTh BUbI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YJIbTaT
paboThI; 0000IIaTh MHEHUS HECKOJBKHX JIIOJICH;

y4acTBOBATh B IPYNIOBBIX (hopMax pabOTHI (00CYKIeHUsI, 0OMEH MHEHUH, «MO3rOBBIC IITYPMBI» U
UHBIE); BBINOJHATH CBOIO 4YacTb paOOThl U KOOPAMHUPOBATH CBOM ACUCTBHS C IPYTMMH WIEHAMU
KOMaH/bl, OIICHMBAaTh KAaueCTBO CBOETO BKJIaJa B OOMMHA MPOAYKT IO KPUTEPHSIM,
chopMyIUPOBAaHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

3) Vnusepcanvhuie pecynamuensle oeticmausi, 0becneuugarom @GopmMuposanue CMulCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

CaMoopraumn3anus:

COCTaBJATh IUIAH, AJNTOPUTM pEHIeHMs 3a7ayd, BBIOMpPATh CHOCOO peleHUs ¢ Y4ETOM
MMEIOIIUXCA PECypcOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HHpOpMaLIHH.

CaMOKOHTpOJIb:

BIIQJIETh HaBbIKAMHU I[I03HABATENbHOM peduIeKCMM KaK OCO3HAHMSI COBEpIIAeMbIX ACHCTBHM U
MBICIIUTEIBHBIX MPOLECCOB, UX PE3Y/IbTATOB; BIaJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4ecKon 3a/1auu;

MIpeBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTD MPH PEIICHUN 33[]a4l, BHOCUTh KOPPEKTUBHI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBbCTB, IAHHBIX, HAMIEHHBIX ONIMOOK, BBISBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa LeJIM U YCIOBUSAM, OOBSICHATh MPUUYUHBI JOCTHXKCHUS WU
HEJOCTHKEHUS PEe3yIbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIMOKY, aBaTh OLEHKY MPHUOOPETEHHOMY
OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

OcBoeHue y‘Ie6HOFO Kypca «Aﬂre6pa U HaydadJla MAaTeMAaTH4YC€CKOI'0 aHaJIM3a» Ha YPOBHC
Cp€aHero O6I_HCFO 06pa30BaHI/I$I JOJIZKHO oOecrneynBaTh AOCTHUKCHUC CIICAYIOMIUX MPEAMCETHBIX
O6paSOBaTCJ'II>HbIX pPE3yJIbTATOB:

10 KJIACC

Yucjia 1 BLIYUCTICHAA



OnepupoBaTh MOHATUSAMM: PALUUOHAIBHOE M JIEHCTBUTENIBHOE YHUCIIO, OOBIKHOBEHHAas M
JEeCATUYHAS IPOOb, MIPOIICHTHI.

BrmmomHaTh apI/I(bMeTI/I‘-IeCKI/Ie orcpanru ¢ palilMOHaJIbHBIMU U I[GﬁCTBHTCHLHBIMH qucJiaMu.

BoImonsaTe npuOmmKEHHbIE BEIYUCICHHS, HCIIOB3YS IPAaBUiIa OKPYTJICHUS, AeTaTh IPUKUAKY
U OLICHKY pe3yJIbTaTa BBIYUCIICHUM.

OmnepupoBaTh MOHATHAMHU: CTETNCHb C IENBIM IOKa3aTelieM; CTaHAapTHas (opma 3amucu
JNEUCTBUTENBHOTO YHKCIa, KOPEHb HATypalbHOM CTENEHHU; HCIOJb30BaTh MOAXOJAILYI0 (opmy

3armucu IICﬁCTBPITGJII:HBIX YUCCIT JId pCHICHUS IMTPAKTUYCCKUX 3a4a4 U IMPEACTABJIICHUA JaHHBIX.

OnepupoBaTh NOHATHSIMH: CUHYC, KOCUHYC U TaHT€HC MPOM3BOJILHOTO yIja; UCIOJIb30BaTh
3aMuch MPOU3BOJILHOTO yria yepe3 0OpaTHbIE TPUTOHOMETPUYECKHUE (DYHKIUH.

YpaBHeHHUsI M HEPABEHCTBA

OHepI/IpOBaTI) MOHATUAMU. TOXKIACCTBO, YpPAaBHCHHEC, HCPABCHCTBO, MLCJIOC, PAlMOHAJIBHOC,
HppaiuOHAIIBHOC YPAaBHCHHUE, HCPABECHCTBO, TPUTOHOMETPHUYCCKOEC YPABHCHUC,

BeimonnsaTe npeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIpAXKEHUHI u pemaTth
TPUTOHOMETPUUECKHAE YPAaBHEHUSI.

BoinmonHsATe npeoOpa3oBaHUs LIETbIX, PAlMOHANIBHBIX M HPPALUOHAIBHBIX BBIPOKECHUN U
pelaTh OCHOBHBIE THUIIBI LIETIBIX, PAIIMOHATIBHBIX U UPPALMOHATIEHBIX YPABHEHUM U HEPABEHCTB.

[IpumeHsTh ypaBHEHHS M HEpaBEHCTBA JJISl pEIICHUs MaTeMaTHYecKUX 3ajad M 3agad u3
Pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

MOI[GJ'II/IpOBaTI) PEAIBHBIC CUTYallH Ha A3BIKE anre6pH, COCTaBJIATH BBIPAXKCHUSA, YPABHCHUA,

HEPaBEHCTBA IO YCJIOBHIO 33]1a4H, UCCIIC0BAThH MOCTPOCHHBIE MOJICIH C MCIIOJIb30BAaHUEM arrapara
anreopsl.

DyHKUUH U TPaPUKHU

OmnepupoBaTh MOHATUAMH: (QYHKLUS, CIOCOOBI 3alaHus (YHKIHHU, OOJIACTh ONPEICICHHS U
MHO>KECTBO 3HaueHUH pyHKuMHU, rpapuk GyHKIMH, B3aUMHO OOpaTHbIEe (QYHKIUH.

OnepupoBaTh MOHATUAMU: YETHOCTh M HEYETHOCTh (DYHKUMHU, HYIH (QYHKIUH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatk rpaduki GyHKIMNA U1 pELIeHNs ypaBHEHUH.

Crtpouth W uuTaTh TrpaduKd JTUHEHHOW (YHKUMHU, KBaJIpaTUYHOM (yHKUMH, CTENEHHOMN
(YHKIUY C LEbIM MTOKa3aTeNeM.



Wcnonb3oBatk rpaduku (yHKOHA IS UCCICIOBAHHS IPOIECCOB U 3aBHCHUMOCTEH IpU
pelIeHUH 3a7ad U3 IPYTUX Yy4eOHBIX TPEIMETOB M PEAbHOW JKU3HU; BBIpAXATh (HopMyliaMu
3aBUCUMOCTH MEXK1y BEJIMUYMHAMMU.

Hauana MmaTeMaTH4Y€CKOI0 aHAJIH3A

OHepI/IpOBaTI) IIOHATHUAMU. IIOCJIIEA0OBATCIBHOCTD, apI/I(l)MeTI/ItIeCKaﬂ H TCOMCTpHUICCKAA
HPOTPECCHH.

OrnepupoBaTh MOHATHSAMH: OCCKOHEYHO YyOBIBAIOIIAsi reoMEeTpUuUecKas MpOorpeccus, cymma
0EeCKOHEYHO yObIBaIOIIEH reOMETPUYECKON IPOTPECCHH.

3aHaBaTb MMOCJICaA0BATCIIbHOCTU pa3JINYHbIMHA croco0amu.

Hcnonb30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U IPOrPECCUM JUIs PEIICHUs] pealbHbIX 3a/1a4
MIPUKIIATHOTO XapakTepa.

MHoxecTBa M JIOTHKA
OnepupoBaTh NOHATUAMHU: MHOKECTBO, OTIEPAIIUN HAJL MHOYKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar AJis OMUCaHHs PeajbHBIX MPOLIECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

OHepI/IpOBaTI) IOHATHUAMU: OIIPEACIICHUEC, TECOPEMA, CIICACTBUC, 10KA3aTCIILCTBO.

11 KJIACC

Yuciaa v BLIYUCIECHUSA

OHepI/IpOBaTB MOHATUAMU: HATYPAJIBHOC, IEJIOC YUCIIO; UCIIOJIb30BATh MMPU3HAKU ACIUMOCTU
LEJIBIX YUCCII, PA3JIOKCHUC YUCIIa Ha ITPOCTBIC MHOKHUTECIIN IJIA pCHICHUS 3adaY.

OHepI/IpOBaTB MOHATUECM: CTCIICHb C PALITMOHAJIbHBIM IIOKA3aTCJICM.

OHepI/IpOBaTB NOHATHUAMMU J'IOFapI/I(bM quciia, J€CATUYHBIC U HATYPAJIbHBIC HOFapH(bMLI.



YPaBHeHI/IH N HEPABCHCTBA

[IpumeHsTH CBOMCTBA CTENEHU U IPe0Opa30BaHUs BBIPOKEHU; ONIEPUPOBATh NOHSITHUAMMU:
[I0KA3aTEIbHOEC YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI I0KA3aTEIbHBIX YPABHEHUN U
HEPABECHCTB.

BemonnaTe 1mpeoOpa3oBaHUs  BBIPAKCHHUH, COACPIKAIIMX JIorapu(MBI, OIEPHPOBATH
MOHATUAMM:  JIoTapu(PMHUUECKOe YypaBHEHHE M  HEPaBEHCTBO; pEIIaTh OCHOBHBIE  THIIbI
norapu(MUYECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxonuts pemenus npocTenmx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMHU: CHCTEMA JIMHEWHBIX YpPaBHEHMM M €€ pelleHHe; HCIO0JIb30BaTh
CUCTEMY JINHEWHBIX YPaBHEHHUM JUIS PEIICHUS] IPAKTUYECKUX 3a/1a4.

HaxonnuTe pemieHust NpoCTEMIIMX CHCTEM M COBOKYNHOCTEH palMOHAIbHBIX YPAaBHEHUH H
HEPABEHCTB.

MonennpoBaTh peajbHble CUTYalluU Ha S3bIKE allreOpbl, COCTABIIATH BHIPAKEHUS, YpaBHEHMUS,
HEpaBEHCTBA U CHCTEMBl 10 YCIOBHIO 3a/laud, MCCIENOBATh IIOCTPOEHHBIE MOJEIH C
MCI0JIb30BAHMEM anapara ajireopsl.

DyHKUUM U rpaduKu

OnepupoBarh  MOHATUSAMU: TIEPUOJMUECKAsT  (QYHKIUSA, TMPOMEKYTKH  MOHOTOHHOCTH
(GYHKIUH, TOYKH SKCTpeMyMma (YHKIMHM, HAauOOJbIIee W HaWMEHbIee 3Ha4YeHHUs (YHKIMHA Ha
MIPOMEKYTKE; UCTIOIH30BATh UX JJISl HCCIEIOBAHUS (QYHKIUH, 3aJaHHOH rpaduKkoM.

OnepupoBatb MOHSITUSIMHU: rpaduku MOKa3aTeJbHOM, norapumuueckon u
TPUTOHOMETPUYECKUX (PYHKIIHIL; n300pakaTh X HA KOOPAUHATHON MJIIOCKOCTH M UCIIOJIb30BATh IS

pellIeHrs ypaBHEHUN U HEPABEHCTB.

N3006paxaTh Ha KOOPAUHATHOM MIOCKOCTH I'padUKH JTMHEHHBIX YpaBHEHUN U UCIOJIb30BaTh
WX JUISl pEIICHUS CUCTEMbI TUHEHHBIX YPaBHEHUH.

Hcnonn3oBarh Fpaq)I/IKI/I q)YHKHI/Iﬁ I UCCIICAOBAHUSA ITPOLECCOB U 3aBHCUMOCTEH U3 Apyrux
y‘le6HLIX JUCHUIIINH.

Hagana MmaTeMaTHY€CKOI0 aHAJIH3a

OHepI/IpOBaTB MOHATHAMUA: HCIPCEPbIBHAA (I)YHKI_II/ISI; MMpONU3BOJAHAA (I)YHKLII/II/I; HUCIIOJIB30BAaTh
reOMeTpI/I‘{CCKI/Iﬁ u (I)I/ISI/ILIGCKI/Iﬁ CMBICJI HpOI/I3BOI[HOI>'I I peIICHUA 3a/1a4.

Haxonuth mpou3BOAHBIE DIEMEHTAPHBIX (YHKIUH, BBIYUCIATH MPOU3BOJIHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIUH.



Hcnonp30BaTh TPOU3BOAHYIO JUISl UCCIIEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTbD U SKCTPEMYMBI,
MPUMEHSTH PE3YIbTAThI UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(UKOB.

Hcmons30BaTh MMPOU3BOAHYIO U HAXOXJIACHUA HAWMJIYUIICTO PCIICHUA B IIPUKIIAJHBIX, B TOM
YHUCJIC CONMAJIBHO-OKOHOMHYCCKHUX, 3aJavdax.

OnepupoBaTh MNOHATUSMU: NEPBOOOpa3Has M HUHTErpai; I[OHUMAThb TE€OMETPUYECKUN U
(bu3nYeCKUil CMBICI HHTETpaA.

Haxonuthe mepBoOOpa3HbIe 3JIEMEHTAPHBIX (DYHKIMN; BBIYUCISTE WHTETpAI 1O (GopMyIie
Hrerorona—JleiiOuumna.

Pemate MPUKJIAAHBIC 3aJa4d, B TOM YHCJIC COLOUAJIBbHO-O3KOHOMHWYCCKOIO0 U (i)I/ISI/ILIeCKOFO
XapakTepa, CpE€ACTBAMU MATEMATUYCCKOTO aHAJIM3a.



COJAEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC

Yucsia 1 BBIYUCTEHUS

Panmonansupie uncna. OOBIKHOBEHHBIE W JCCATHYHBIC IPOOHM, MPOIEHTHI, OCCKOHEUYHBIC
nepuoandecKue apoou. ApudmMeTnyeckue orepauu ¢ palMoHaIbHBIMU YUCIIaMH, TTPe0Opa3oBaHUs
YUCJIOBBIX BhIpaxeHUU. [Ipumenenune npoOel W MPOIEHTOB AJsl PEUICHUS MPUKIAIHBIX 3a7ad U3
pPa3IMYHBIX OTpaciell 3HaHUW U peaJbHOU KU3HU.

JlelictButenbHble 4Yucia. PanuwoHambHbIE W WppalUoOHAJIbHBIE 4YHCTA. ApUPMETHYECKHE
omepanuu C JACUCTBUTEIBHBIMH uYnciiaMu. [IpuOnmk€HHBIC BBIYHCIICHUSI, TMPAaBWIA OKPYTICHUS,
MPUKHJIKA M OIIEHKA PE3ybTaTa BEIYUCICHUI.

Crenenp ¢ 1ensiM mokazateneMm. CranmaptHas ¢opma 3amucu JIeHCTBUTEIBHOTO YHCIA.
Hcnonb3oBanue noaxoasuieil GopMbl 3aIUCH ACUCTBUTENBHBIX YUCEIN JUISI peICHUS] TPAKTHUECKUX

3a/1a4 ¥ TPE/ICTABIICHUSI TaHHBIX.

ApubdmMeTnuecknii KOpeHb HATYpallbHOU cTemneHu. JIeHcTBUS ¢ apuPMETHISCKUMU KOPHIMH
HaTypaJbHOMW CTETICHHU.

CuHyc, KOCUHYC U TaHIT'€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa.

YpaBHeHns 1 HEPAaBEHCTBA
ToxxnecTBa 1 TOKECTBEHHBIE TTPEOOPA30BAHUS.

[IpeoOpa3oBaHne TPUTOHOMETPUYECKUX BbIpakKeHHH. (OCHOBHBIE TPUTOHOMETPUUYECKUE
(bopMyIBL.

ypaBHeHI/Ie, KOPCHb YPABHCHMU. HepaBeHCTBO, PCHICHUC HCPABCHCTBA. Meton HHTCPBAJIOB.
Pemienue nenasix u I[pO6HO'paI_II/IOHaJ'ILHLIX ypaBHeHI/Iﬁ 1 HECPABCHCTB.
Pemenne HppauOHAJIbHBIX ypaBHeHI/Iﬁ 1 HECPABCHCTB.

Pemenune TpUroHoOMeTpUYECKUX YPaBHEHUM.



[IpuMeHeHNnE ypaBHEHUII M HEPABEHCTB K PEIICHUI0 MAaTeMaTHYECKMX 3aJad W 3a1ad u3
pa3nuYHBIX 00JacTell HAYKHU U PEATbHOM KU3HH.

DyHKIUH U rpaGUKU
Oynkys, crocoosl 3ananus Gpyakuuu. ['paduk Gpynkumun. BzanmHo oOpaTHbIe QYHKITUH.

OO6nacte ompeneneHuss U MHOKECTBO 3HaueHW ¢yHkiuuu. Hymm ¢ynkumu. IIpomexyrku
3HAKOMOCTOSTHCTBA. YETHBIC ¥ HEUETHBIC (PYHKITUH.

CrenenHas (yHKIUS ¢ HaTypaJIbHBIM U LIE€JIbIM MTOKa3areneM. E€ cBolicTBa u rpaduk. CBoiicTBa
U rpauK KOpHS N-0M cTEeneHM.

Tpuronomerpuueckas OKpy>KHOCTb, OIIPEJICIIEHNE TPUTOHOMETPHUYECKUX (PYHKIIMHA YHCIOBOTO
apryMeHTa.

Hauana MmaTeMaTHUYeCKOI0 aHAJIH3a

IlocneqoBaTeIbHOCTH, CIIOCOOBI 3aJaHus MOCJIEOBATEILHOCTEH. MoHOTOHHEIE
MOCJIEN0BATEILHOCTH.

Apudmernueckas u reoMmeTpruueckas nporpeccuu. beckonedno yOpIBaroIiasi reoMeTpruieckas

nporpeccusi. CyMma OECKOHEYHO YOBIBAIOIIEH Te€OMETPHUIECKOM mporpeccuu. PopMyiia CIIOKHBIX
MpoLeHTOB. Mcrnonb30BaHne TPOTPeccuu ISl pelIeHHs pealIbHbIX 3a/1a4 MPUKJIaHOTO XapaKTepa.

MHokecTBa M JIOTHKA
MHoXxecTBO, omnepaluu HaJa MHoxecTBamu. Jluarpammsel Oitnepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOI'0 anmnapara JJis OINUCAaHUs peaJbHBIX IPOIECCOB MU SBICHUN, INPHU

PCUICHUHU 3a4a4 U3 APYIrux y‘le6HBIX peaAMCTOB.

OHpeI[eJ'IeHI/IC, TCOpEMaA, CICACTBHUC, 1O0KA3aTCIbLCTBO.

11 KJIACC

Yuciaa v BLIYUCICHUSA



Harypanenblie u nensie yncina. [Ipu3Haky 1enMMOCTH LIEIbIX YUCEL.
Crenenb ¢ pallMOHAJIBHBIM MOKa3areneM. CBOMCTBA CTEIIECHH.

Jlorapudm uucna. [lecaTHuHbIe U HATYypaTbHbIE JOTAPU(MBI.

YpaBHeHUsS U HEPABEHCTBA

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIHNX JIOTAPU(PMBI.

IIpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAINX CTEIICHN C PAMOHAJIBHBIM IIOKA3aTEIEM.
[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[Toka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucteMbl JTMHEMHBIX ypaBHEHUH. PemnieHue NpuKIaaHbIX 3aad C MOMOUIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMaTHYECKHX 3a1a4 U 3a7a4
W3 Pa3JIMYHbIX 00JIaCTeH HAYKU U PEATbHOU KU3HH.

DyHKUUM U TPaPUKH

Oynkuus. [lepuoanueckue dpynkiun. [Ipomexyrkn MoHOTOHHOCTH (pyHKIIMH. MakcuMyMmbl
1 MUHUMYMBI pyHkuud. Haubonbiiee u HauMeHblIee 3HaueHrne (yHKIIMH Ha IPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.
[TokazarenpHas u norapudmuyueckas GyHKIUU, X CBOMCTBA U TpadUKH.
Hcnonb3oBanue rpadukoB GpyHKIMI 1715 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Hcnonp3oBanue Fpaq)I/IKOB q)YHKLII/Iﬁ AL UCCIICAOBAaHUA MPOHCCCOB U 38.BHCI/IMOCT€I>'I,
KOTOPBIC BO3HUKAIOT IIPU PCHICHUU 3aJia4 U3 APYTrUx yLIe6HI>IX npeamMeToOB U peaanoﬁ KHN3HHU.

Hagana MmaTeMaTH4€CKOI0 aHAJIH3A



HenpepoiBabie pyHKIMH. METO HHTEPBAIOB IS pEILICHUS] HEPABEHCTB.
[IpousBoanas ¢pyHkuu. ['eomerprueckuii 1 GU3NIECKUI CMBICI IPOU3BOTHOM.

[IpousBoaHbie 37eMeHTapHBIX (GYHKIUH. DOpMyIbl HAXOXKACHUS MPOU3BOJHOW CYMMBI,
MPOU3BEICHUS M YACTHOTO (DYHKIIWH.

[IpumeHeHre MPOM3BOAHON K MCCIIEAOBAHUIO (PYHKIMH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxnenne HanOoJIbIIEro M HANMEHBIIETO 3HAYCHUsT (DYHKIIMU Ha OTPE3KE.

HpI/IMeHeHI/Ie HpOPI?;BOIIHOfI AJI HAXOXACHUS HAWTTYUIICTrO pCIICHMA B IIPUKIIAIHBIX 3aa4ax,
IUISL OTIPEJIeIIEHHsI CKOPOCTH TIpoIiecca, 3aJaHHOTO (OPMYIIOi WK rpauKOM.

[IepBooOpa3nas. Tabnuna nepBooOpa3HbIX.

Huterpan, ero reomerprueckuii u pu3ndeckuii cMbici. Beruncnenne nuaterpaia no Gpopmyse
Herorona—Jlei6auna.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pasaeiios U T€EM IpOrpaMMBbl KosmmuecTBo yacos OnextponHbie (IIH(PPOBHIE) 00pa30BaTEIBHBIE PECYPCHI
/I Bcero Kontponsneie IIpaktnueckue
paboThl paboThl
1  MHoKecTBa pallMOHATBHBIX U JICHCTBUTEIBHBIX 14 1 https://resh.edu.ru/subject/lesson/4730/start/149073/
HUCCII. PaIII/IOHaJ'IBHI)IC YpaBHCHHA U HCPABCHCTBA
2  Oyskuuu u rpaguku. CTENeHb C HelbIM 6 https://resh.edu.ru/subject/lesson/5540/conspect/326999/
II0Ka3aTciieM
3  Apudmernueckuii KOpeHb N—OW CTETICHU. 18 1 https://resh.edu.ru/subject/lesson/5569/conspect/159262/
HppanmonanbHble ypaBHEHHS U HEPABEHCTBA
4 ®opmysbl TPUrOHOMETPUH. TPUTOHOMETPUYECKUE 22 1 https://resh.edu.ru/subject/lesson/6314/start/
YpaBHEHUA
5 TlocnenoBaTenbHOCTH U MPOTPECCUH 5 https://resh.edu.ru/subject/lesson/5223/conspect/
6 IloBTopeHue, 0600IICHHE, CHCTEMATH3AINS 3HAHUI 3 1 https://infourok.ru/material.htmI?mid=39340
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 68 4 0
11 KUIIACC
No HaunmenoBanue pa3aennoB u TeM KonuyecTBo yacoB DnekTpoHHbIe (IU(POBHIE) 00pa30BaTEILHBIC PECYPCHI
n/m HporpamMmMbl Bcero Kontponbhbie IlpakTuueckue
paboThl paboThI
1 Cremnens ¢ panroHaIbLHBIM 12 1 https://resh.edu.ru/subject/lesson/4155/conspect/38783/
nokasareneM. IlokasarenpHas
q)YHKHI/I}I. IlokazarenbHble YpaBHCHUA
U HCPAaBCHCTBA
2  Jlorapudmudeckast QyHKIHSL. 12 https://infourok.ru/ispolzovanie-elektronnoobrazovatelnih-resursov-
Jlorapumuyeckrue ypaBHCHUS U pri-izuchenii-temi-logarifmicheskie-uravneniya-2148921.html
HEpaBCHCTBA
3  TpuroHomerpuyeckue GpyHKIUU H UX 9 1 https://resh.edu.ru/subject/lesson/4738/conspect/200419/

rpa¢uku. TpUroHoMeTpuyecKue
HEPABEHCTBA


https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/5540/conspect/326999/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/
https://resh.edu.ru/subject/lesson/6314/start/
https://resh.edu.ru/subject/lesson/5223/conspect/
https://infourok.ru/material.html?mid=39340
https://resh.edu.ru/subject/lesson/4155/conspect/38783/
https://infourok.ru/ispolzovanie-elektronnoobrazovatelnih-resursov-pri-izuchenii-temi-logarifmicheskie-uravneniya-2148921.html
https://infourok.ru/ispolzovanie-elektronnoobrazovatelnih-resursov-pri-izuchenii-temi-logarifmicheskie-uravneniya-2148921.html
https://resh.edu.ru/subject/lesson/4738/conspect/200419/

Ne HanmenoBanue pa3nennos u tem
/o IIPOrpaMMbl

4 TlpousBoanas. [Ipumenenue
IIPOU3BOTHOM

5 MWurerpan u ero npuMeHeHus

6 Cucrembl ypaBHEeHHI
7 HarypanbHble U 11€bIe Yncia

8 IloBropenue, 06001ICHNE,
CUCTEMAaTH3aIisA 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

KonnuectBo yacos

Bcero Kontponwneie IIpaktuyeckue

paboThl

24 1
9 BBEIUTE
3HAYEHUE

12 1
6 BBEIUTE
3HAYEHUE

18 2

102 6

paboThl

OnexrpoHHble (I(POBBIE) 00pa30BaTEIBLHBIE PECYPCHI

https://infourok.ru/elektronniy-obrazovatelniy-resurs-po-matematike-

na-temu-proizvodnaya-primenenie-proizvodnoy-1131707.html

https://uchitelya.com/algebra/105233-prezentaciya-integral-i-ego-

primenenie.html

https://resh.edu.ru/subject/lesson/3812/conspect/

https://infourok.ru/material.htmI?mid=16480

https://infourok.ru/urok-obobshenie-i-sistematizacii-znanij-algebra-i-
nachalo-analiza-11-klass-4915821.html



https://infourok.ru/elektronniy-obrazovatelniy-resurs-po-matematike-na-temu-proizvodnaya-primenenie-proizvodnoy-1131707.html
https://infourok.ru/elektronniy-obrazovatelniy-resurs-po-matematike-na-temu-proizvodnaya-primenenie-proizvodnoy-1131707.html
https://uchitelya.com/algebra/105233-prezentaciya-integral-i-ego-primenenie.html
https://uchitelya.com/algebra/105233-prezentaciya-integral-i-ego-primenenie.html
https://resh.edu.ru/subject/lesson/3812/conspect/
https://infourok.ru/material.html?mid=16480
https://infourok.ru/urok-obobshenie-i-sistematizacii-znanij-algebra-i-nachalo-analiza-11-klass-4915821.html
https://infourok.ru/urok-obobshenie-i-sistematizacii-znanij-algebra-i-nachalo-analiza-11-klass-4915821.html

