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NNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOro Kypca «AnreOpa M Hayana MaTeMaTUYECKOro aHalnu3ay
06azoBoro ypoBHs i oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
rOCYAapCTBEHHOTO 00pa30BaTEbHOTO CTAaHAApTa CpPEAHEro o0Imero ooOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEHBABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U
TpaguLMKA poccuiickoro oOpa3oBaHus. Peamuzanus nporpaMmbl  O0ECIIEUMBAET  OBJIAZICHUE
KIIFIOYCBBEIMU  KOMIICTCHIUAMHA, COCTABJIAOIIMMH OCHOBY JIA CaMOpPa3BUTHUA W HEIIPCPLIBHOIO
o0pa3oBaHMsl, IEJIOCTHOCTh OOUIEKYJIbTYPHOTO, JUYHOCTHOI'O W IIO3HABATEIBHOTO Pa3BHUTHS
JUYHOCTH 00YJaIOIIUXCSl.

HEJAX U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hauana MaTeMaTHYeCKOrO aHallM3a» SBISETCS OJHUM M3 HaubOolee
3HaYMMbIX B IpPOrpamMMe CTaplliell IIKOJbI, MOCKOJIBKY, C OIHOH CTOPOHBI, OH OOecIeyrBaeT
MHCTPYMEHTAJIbHYIO 0a3y JUlsl U3YUYEHHUs BCEX €CTECTBEHHO-HAayYHBIX KYpCOB, a C APYroill CTOPOHBI,
dbopmupyeT jormueckoe W aOCTPaKTHOE MBINUICHUE YyYallldXCsl Ha YpOBHE, HEOOXOIMMOM st
OCBOCHHUSI KypCOB HMH(OPMATHKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH. B pamkax aaHHOro
Kypca ydaluecsi OBJIAJCBAlOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM Hayku, KoTopas
(hopMynupyeT CBOU JOCTHKEHHS B MaTeMaTudeckon (opme.

Kypc anrebpbl n Hauan MaTeMaTHYECKOI'0 aHAJIM3a 3aKJIa[bIBAET OCHOBY JUISl YCHELIHOIO
OBIIAJICHUS 3aKOHaMU (PU3UKH, XUMUU, OUOJIOTHUHN, TTOHUMAHHSI OCHOBHBIX TEHJICHIIUN 3KOHOMUKH U
OOIIIECTBEHHOM JKU3HU, TO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJb30BaTh MX B IOBCEIHEBHOHM JXWM3HM. B Toxxe Bpems oOBiajeHuE
aOCTpPaKTHBIMU M JIOTMYECKH CTPOTMMHU MaTE€MaTUYeCKMMH KOHCTPYKUHUSMHU pa3BUBAeT yMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTh YTBEPIKICHHS, UCIOIb30BaTh 0000IIEHUE U
KOHKpETH3aIMi0, a0CTparupoBaHWE W AaHAJIOTHI0, (OPMHUPYET KpEaTUBHOE M KPUTHYECKOE
MbllIeHHe. B xone m3ydeHust anreOpsl M Havyajdl MaTeMaTHYEeCKOro aHalu3a B CTapllel LIKole
ydalyecs IMOJydaroT HOBBIM ONBIT PEIIEHUS NMPUKIAJHBIX 33Jad, CaMOCTOATEIBLHOIO MOCTPOCHHUS
MaTEMaTHUYECKUX MOJIENIed pealbHbIX CUTyallU M MHTEpIpETaluy IOJYyYEHHBIX PpELICHMH,
3HAKOMSATCS C MPUMEPAMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe U B UCKYCCTBE, C
BBIJAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMH.

Kypc obnagaer 3HauMTENbHBIM BOCHUTATEIBHBIM MOTEHLIMAJIOM, KOTOPBIA peaau3yercs Kak
yepe3 y4eOHBbIM MaTepuain, crnocoOCTBYIOMIMKI (hOPMUPOBAHHIO HAYYHOT'O MHPOBO33PEHHS, TaK U
gyepe3 cnenuduky y4eOHOW MAeATeNIbHOCTH, TpeOyIoIe CcaMOCTOSTETbHOCTH, AaKKypaTHOCTH,
MPOJOIKUTEIHLHON KOHIEHTPAlU BHUMAHUS U OTBETCTBEHHOCTH 3a IMOJTYUYEHHbIN pe3ynbTar.

B ocHoBe meroaukm oO0ydeHusi anrebpe M HayalaM MaTEeMaTHYeCKOrO aHajiu3a JIeKHT
NeSITeIbHOCTHBIN MPUHIUIT 00ydEeHHUSI.



CtpykTypa Kypca «Anredpa 1 Hadala MaTeMaTHYEeCKOr0 aHAJIM3a BKIIIOYAET CJICTYIONINe
COJIepKaTENbHO-MEeTOANYeCKUEe THHUH: «Hucna u BerauciaeHus», «OyHKIUU U TpaQuKuy,
«YpaBHEHHS U HepaBeHCTBay, «Hauana MaremaTnueckoro ananusa», « MHOkeCTBa U JJoruka». Bece
OCHOBHBIE COJIEPKATEIHbHO-METOJUYCCKIE TMHUN U3YYAIOTCSl HA TPOTSHKEHUM JIBYX JIET 0Oy4YEeHHS B
CTapllel IIKOJe, €CTECTBEHHO JOMOJHSA IPYT APYra U MOCTENEHHO HACKIIIAsCh HOBBIMU TEMaMU U
pasnenamu. JIaHHBI ~ KypC SBJISETCS HHTETPATUBHBIM, TOCKOJIBKY OObEIUHSET B ceOe
coJiep)KaHue HECKOJIBKUX ~MaTeMaTHYECKUX JTUCHUTUIMH: anredpa, TPUrOHOMETPHS,
MaTeMaTUYECKU aHAJIU3, TEOpUsi MHOXKECTB U Ap. [Io Mepe Toro  kak ydaiuecs: oBiaJeBalOT BCE
OoJiee MUPOKUM MATEMATHUECKUM allapaToM, Y HUX MOCIeI0BaTeIbHO POPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTHh MATEMATUYECKYIO MOJENb PEAIbHON CUTYallUH, IPUMEHATH
3HaAHUs, TIOJIYUYEHHBIE B Kypce «AnreOpa ¥ Hadajga MaTeMaTHYeCKOr0 aHaInu3ay, Il peIrieHus
CaMOCTOSTENHHO C(HhOpMYTHPOBAHHON MATEMATUUYECKOM 3aa4uH, a 3aTeM HHTEPIIPETHPOBATH
ITOJIYYEHHBIN pe3ysbTarT.

ConepxkarenbHo-MeTOoIUYECKas: JUHUS «Uncina W BBIYMCICHUS» 3aBepiiaeT (popMUpoBaHUE
HAaBBIKOB HCIIONB30BAHMSI JICHCTBUTEIIBHBIX YHCEI, KOTOPOe OBUIO HA4YaToO B OCHOBHOW IKoie. B
cTapuieil mkone ocoboe BHHMMaHUE yrensercs (OPMHUPOBAHUIO MPOYHBIX BBIUHCIUTEIbHBIX
HAaBBIKOB, BKITIOYAIOIINX B ceOsl MCIONB30BAHKUE PA3IMYHBIX (OPM 3alMCH JEHCTBUTENHLHOTO YHCTIA,
YMEHUE PAIlMOHAJIBLHO BBIMOIHATh JCHCTBUS C HUMH, JIeNaTh MPUKHUIKY, OIEHUBATh pPE3yJbTarT.
OOyuaromuecss TMOTy4YalOT HABBIKM MPUOJKEHHBIX BBIUMCICHUN, BBITIOJHEHUSI JIEUCTBUH C
YHClIaMH, 3alMCaHHBIMH B CTaHAAPTHOW ¢opMe, HCIONb30BaHUS MaTEeMaTHYEeCKHX KOHCTaHT,
OLICHMBAHUSI YMCIIOBBIX BBIPAYKECHUM.

Jluausa «YpaBHEHHS M HEPABEHCTBA» peaM3yeTcss Ha MPOTSDKEHHM BCEro OOydeHHUs B
CTapiieil IIKOJe, IOCKOIBbKY B KaXIOM pasfelie MporpaMMbl MPEJyCMOTPEHO pelIeHue
COOTBETCTBYIOMMX 3agad. OOydaromuecst OBJIAJAEBAIOT PA3IMYHBIMA METOJAMU DPEIICHHS IEJIBIX,
panMoOHATBHBIX, UPPALMOHATIBHBIX, MOKa3aTEIbHBIX, JOTapUPMUIECKUX H TPUTOHOMETPHUUYECKUX
ypaBHEHUH, HEPABEHCTB M HMX CUCTEeM. lloidydeHHBIE YMEHHs HCHOJIB3YIOTCS TMPH HCCIETOBAHUU
(GYHKIMH C TIOMOIIBIO TPOW3BOAHOM, PEIICHWH NPUKIATHBIX 3a7ad W 3a7ad Ha HaXOXKICHHE
HauOONBIINX ¥ HAaUMEHBIINX 3HA4eHUH (QyHKuuu. JlaHHas comepkarenbHas JTUHHSA BKIIOYACT B
ce0s Taxke (HOpMUPOBAHME YMEHUHN BBIMOIHATH pacuéTsl M0 (popMynam, npeodpa3oBaHUs LENbIX,
paIMOHATBHBIX, MPPAMUOHAIBHBIX M TPUTOHOMETPHYECKHX BBIPAKCHHH, a TaKKe BBIPAKCHUH,
cojepKammx cTerneHn W Jjorapudmel. braromaps u3ydeHuio anreOpamdeckoro Marepuana
MPOUCXOIUT JajbHeWIee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOI'O MBIIUICHHUS Y4alluXcs,
(GbopMHPYIOTCST HaBBIKA JEIyKTHBHBIX PACCYXIACHHUH, pabOTBl C CHMBOJIBHBIMH (OpMaMmH,
NIPEACTAaBICHNST 3aKOHOMEPHOCTEHl M 3aBUCHMOCTEH B BHJE PAaBEHCTB M HEpaBEHCTB. AnreOpa
npeiaraetT 3G(eKTuBHbIE MHCTPYMEHTHI JJISl PEIIEHUs MPAKTHUECKUX U €CTECTBEHHO-HAy4YHBIX
3a7a4, HarJIsAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHo-MeTonuueckass JUHUS «DyHKIMM U TpaduKu» TECHO NeperuieTaeTcs ¢
OPYTMMH JIMHUSAMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICIE 3a1a€T MOCIEA0BATEIbHOCTD U3YYECHHUS
Marepuana. M3ydeHue CTENEeHHOM, IMOKa3aTeIbHOW, JIOrapu(PMHUYECKONH M TPUTOHOMETPUUECKHUX
(GyHKUMH, UX CBOMCTB M Tpa(uKOB, HCIOJIb30BaHUE (DYHKIMH JUIs pelieHHus 3ajad U3 APYrux
y4eOHBIX MPEIMETOB U PEATbHON JKU3HU TECHO CBA3aHO KaK C MAaTeMaTHUYECKUM aHAIIM30M, TaK U C
peleHreM ypaBHEHUN M HepaBeHCTB. lIpu 3ToM Oombllioe BHUMaHME yienseTcd (GOPpMHPOBAHUIO
YMEHUSl BBIpaXaTb (OpMyJaMH 3aBUCHMOCTH MEXAY pPa3IMYHbBIMM BEIMYMHAMH, HCCIIEI0BaTh
MOJTy4YeHHbIe (PYHKIIUM, CTPOUTH UX rpaduku. MaTtepuain 3Toi cofepiKaTeNbHON JIMHUYN HalleJIeH Ha
pa3BUTHME YMEHHWW W HaBBIKOB, MO3BOJIIIOIIUX BBIPAXATh 3aBUCUMOCTH MEXY BEIMYWHAMH B
pa3nu4HOi ¢opMme: aHATUTUYECKOM, rpaduueckod M cioBecHOM. Ero msydenue crmocoOcTBYeT



Pa3BUTHIO QJITOPUTMHUUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K OOOOIIEHWI0 W KOHKPETHU3AIUH,
WCIIOJIb30BaHUIO aHATOTHIA.

ConepxxarenbHast auHHs «Hauana maTeMaTHMyecKOro aHaiau3a» IO3BOJSIET CYIIECTBEHHO
pacHIMpUTh KPYr KaK MaTeMaTHYeCKUX, TaK W MPUKIATHBIX 3a]ay, JOCTYMHBIX 00y4aroluMcs, y
KOTOPBIX MOSBISETCS BO3MOXKHOCTh HCCIEI0BaTh U CTPOUTH I'paduku (YHKUUN, ONPENeTsaTh MX
HauOONbIINEe W HAaUMEHbBIINE 3HAYEHMsI, BBIUUCIATH IJIouiaan Guryp u oO0bEMbI Ted, HAXOAMUTH
CKOpPOCTM M YCKOpeHus IpoueccoB. JlaHHass conepkaTenbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHS MAaTEMaTUYECKUX MOJCIECH PpEalbHbIX CUTyalUWd, HaX0XKICHUS
HaWJIydlIero pEIICHHUs B MPUKIAJHBIX, B TOM YHCIE COLMAIBHO-)KOHOMUYECKHX, 3a7adax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTMYEeCKOr'0 aHajMu3a CIIOCOOCTBYET Ppa3BUTHIO aOCTPaKTHOIO,
(OopMaTbHO-JIOTHYECKOTO0 M KPEaTUBHOTO MBIILICHUS, (OPMUPOBAHUIO YMEHHMH pPAacCIO3HABATh
MPOSIBJICHUS] 3aKOHOB MaTeMaTHKU B HayKe, TeXHHKe M HcKyccTBe. OOydarommuecs y3HAIOT O
BBIIAIOIMXCS PE3YJIbTaTaX, IOJyUYEHHBIX B XO/I€ Pa3BUTHsI MaTEMAaTUKHU KaK HAyKH, U UX aBTOPAX.

CopepxarenbHO-MeTOIMYECKass JUHUS «MHOXECTBA M JIOTHMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPHUU MHOXKECTB. TEOpETHKO-MHOKECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh
KypC HIKOJIBHOM MaTeMaTHKHU U MPEAaraloT Haubojee YHUBEPCATbHBIN SI3bIK, OOBEIUMHSIONINI BCe
paszesnbl MaTeMaTUKU U € MPUIIOKEHH M, OHU CBS3BIBAIOT Pa3HbIe MATEMAaTUUYECKUE AUCIUIUIMHBI B
€JINHOE LIeJIoE. [TosTomy Ba)KHO JIaTh BO3MOKHOCTb IIKOJIBHUKY IMOHUMATh
TEOPETUKO-MHOXECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMAaTUKHU M HCIIOJIB30BATh €0 JJIsl BBIPAKEHUS
CBOMX MBICJICH.

B kypce «Anrebpa M Hayajga MaTE€MaTUYECKOIO aHAJIM3a» IMPHUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOr0 MOETHPOBAHUSA, KOTOpBIE NPHU3BaHBI CHOPMHPOBATH HABBIKM IOCTPOCHUS
Mojiellel peabHBIX CUTYyallMi, MCCIeJI0BaHUs 3TUX MOJIEJe C MOMOIIBI0 ammapaTra anredopbl U
MaTEMaTHUYECKOI 0 aHaIN3a U UHTEPIPETALMH IIOJyUYEHHBIX pe3ysbTaToB. Takue 3a1aHus BIUIETEHBI
B Ka)XJIbIM U3 pa3/iejoB IIPOrpPAMMBI, ITOCKOJIBKY BECh MAaTepUall Kypca IIMPOKO UCIOJIB3YETCs IS
pelleHns NPUKIaAHbIX 3aaa4. [Ipy pemennn peanpHbIX NPAKTUYECKUX 3a1a4 y4alUecs Pa3BUBAIOT
HaOJII0AATEIbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaTbCs, MCIOJIb30BaTh
aHAJIOTHI0, 0000LIaTh M KOHKPETU3UPOBATH MpodsieMy. [lesTenbHOCTh 0 (hOPMUPOBAHHIO HABBIKOB
pellleHrs NMPUKIAJAHbIX 3a/lad OpPraHU3yeTcsl B IMpOIecce M3y4YeHHs] BCeX TeM Kypca «Anredpa u
Hayajia MaTEMaTU4YECKOr0 aHAIU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydueOHOM m1aHe Ha M3ydYeHHE Kypca ainreOphl M Hadall MAaTEMaTHYECKOTro aHanu3a Ha 0a30BOM
ypOBHE O0TBOAUTCS 2 yaca B Henento B 10 kitacce u 3 yaca B Heaento B 11 kiacce, Bcero 3a JBa roaa
oOyuenus — 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA



10 KVIIACC

Yucsia 1 BLIYUCICHUSA

Pannonanpupie uucia. OOBIKHOBEHHBIE U JECATHYHBIE JIPOOH, IMPOLIEHTHI, OECKOHEUHbIE
nepuoanyYeckue Ipodu. ApudmMeTudyeckue onepanny ¢ palioHaIbHBIMUA YUCIIaMU, TPEOOpa30BaHUS
YHCIIOBBIX BbIpakeHUU. [IpuMenenue npoOeil U MPOLEHTOB sl PENICHUs MPHUKIATHBIX 3a7ad U3
Pa3IMYHBIX OTpACiel 3HAHUW U peabHON KU3HU.

JleiicTBUTENbHBIC YWCA. PalyoHaNbHBIE W HppalMOHAIBHBIC uHcia. Apudmernyeckue
orepanuu C JEHCTBUTENbHBIMU unciaamu. [IpuOnmkEHHBIE BBIUMCICHUS, MPABHJIa OKPYTJICHUS,
MPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIUMCICHUM.

Crenenp ¢ menbiM mokaszareneM. CranmapTHas Qopma 3amucH JACUCTBUTEIBHOTO YHCIIA.
Hcnonp3oBanue noaxonsuieil popmbl 3amucH JEHCTBUTEIbHBIX YUCEI JJIS PEIICHUs MPAKTUYECKIX

3aa4 U NpCACTaBJICHUA JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaldbHOU cTereHu. JIeMCTBUS ¢ apu(METHUYECKUMHU KOPHSIMH
HaTypaJIbHOHU CTECIICHHU.

CuHyC, KOCMHYC M TaHTEHC YHUCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHUCJIOBOI'O apI'yMEHTA.

YpaBHeHuUsI U HepaBeHCTBA
ToxaecTBa U TOXIECTBEHHBIE TIPe0Opa3oBaHUsI.

[TpeoOpa3zoBaHne TPUTOHOMETPUYECKHX BbIpaXKEHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIbI.

VYpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo] HHTEPBAJIOB.
Pemenue nenbix 1 JpoOHO-paLlMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanoHaabHbIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMeTpUUYECKUX YPABHEHUIA.

[IpumeHeHne ypaBHEHHMH M HEPABEHCTB K PEIICHHIO MAaTeMAaTUYECKUX 3aJad W 3a1ad H3
pa3IMYHbIX 00JacTel HAYKU U peabHON JKHU3HU.



DOyHKUUM U TPaPuKu
Oynxys, cnocoOs! 3aganus GyHkuuu. I'paduk pynkmmm. Bzanmuo oOpaTHbie QyHKINH.

Ob6nacte ompeneneHuss U MHoOXecTBO 3HaueHM ¢yHkuuu. Hymn ¢ynkmuu. ITpomexytku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIUH.

CreneHHas (QyHKIUS C HaTypajJbHBIM M LEJbIM TOKa3zareneM. EE cBoiicTBa M rpaduk.
CaoiicTBa 1 rpaduk KOpHs N-0i CTETIEeHHU.

Tpuronomerpuueckasi OKpyKHOCTb, OIpeJieNIeHe TPUTOHOMETPHUECKUX (DYHKIMI YHUCIOBOTO
aprymeHra.

Hauaja MmaTeMaTH4eCKOT0 aHAJIM3a

ITocnegoBarenbHOCTH, CIIOCOOBI 3aJaHUs IIOCJICIOBATCILHOCTEH. MoHOTOHHBIE
MOCJIEJOBATEIILHOCTH.

Apudmernueckasi 1 reoMeTpuuecKasi mporpeccuu. beckoHeuyHo yObIBaroIIas reOMeTpudecKast

nporpeccusi. Cymma 0€CKOHEUHO yOBIBaromield reoMeTpuueckor mporpeccuu. dopmyra CIOKHBIX
MPOIeHTOB. Mcronbp30BaHue MPOrPECCUu ISl PEIICHUs peallbHBIX 3a/1a4 PUKIIAJHOTO XapaKTepa.

MHokecTBa H JIOTHKA
MHoxecTBO, omepauuu Haja MHOXecTBaMH. Jluarpammbsl Olinepa—Benna. [Ipumenenue
TEOPETUKO-MHOXXECTBEHHOI'O ammnapara Ui OINMCaHUs pealbHBIX IIPOLECCOB U SIBICHUM, IIpU

pelIeHNH 3a1a4 U3 IPYIuX y4eOHbIX [IPEIMETOB.

OnpeneneHI/Ie, TeOopEeMa, CICACTBUC, TOKA3aTCIILCTBO.
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Yuciaa 1 BLIYMCJIECHUSA
Harypanbshblie u nenbie ynucina. [Ipu3Haku 1eIMMOoCTH HEIbIX YUCET.

Crenens ¢ pallioHaIbHBIM MoKa3areiaeM. CBONCTBA CTETICHH.



Jlorapudm yucna. /lecaTuuHble U HaTypaibHbIE JIOTapU(MBI.

YpaBHeHHUS M HEPABEHCTBA

[IpeoOpazoBanue BeIpaKeHUH, COJIEPIKAIIUX JTOrapuPMBI.

[IpeoOpa3oBanue BEIpaXKEHUHN, COAEPKAIINX CTEIICHU C PAIlMOHATILHBIM ITOKA3aTeNIEM.
[TpumMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS! 1 HEPABEHCTBA.

JlorapudmMuyeckue ypaBHEHUSI 1 HEPABEHCTBA.

Cucrempl JIUHENHBIX ypaBHEHUH. PelleHue NpuKIagHBIX 3aJad C IIOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPABHEHUM.

CucreMsl U COBOKYITHOCTH PAllMOHAJIbHBIX ypaBHeHPIfI " HCPABCHCTB.

[Ipumenenue ypaBHEHU, CUCTEM M HEPABEHCTB K PEILICHUI0 MaTeMaTHUECKUX 3ajay U 3aJa4
W3 pa3iMyYHbIX 00acTel HAyKH U peabHOM KU3HU.

DYyHKIUHN U TPaPUKH

Oynknus. [lepuoanueckue Gynkuun. [TpomexxyTku MOHOTOHHOCTH (QYHKIIMU. MaKCUMyMBbI
1 MUHUMYMBI pyHknu. Haubonbiiee n HanMeHbIee 3HadeHne (PYHKIIUN Ha IIPOMEKYTKE.

Tpuronomerpuueckue pyHKIUHU, UX CBOMCTBA U rpauKU.
[TokazaTtenpHas u orapudmudeckas GyHKIIMH, ©X CBOMCTBA U TPAPUKH.
Hcnonb3oBanue rpadukoB GyHKIUH IS peICHHs] YPaBHEHUH U JTUHEHHBIX CUCTEM.

Hcnonb3oBanue rpaukoB (QYHKIUH Ui HCCIEAOBAaHMS IPOLECCOB M 3aBHCUMOCTEH,
KOTOpBIE BO3HUKAIOT TP PEIICHUH 3a/1a4 U3 APYIHX y4eOHBIX MPEIMETOB U peabHOMN JKU3HU.

Hauana MaTeMaTH4eCKOro aHaJIn3a

HenpepsiBable QyHKIINH. METO MHTEPBAJIOB [T PEIICHHUS HEPABEHCTB.



[IpousBoanas ¢pyakuuu. ['eomerpuyeckuii 1 PU3HIECKUI CMBICT TTPOU3BOIHOM.

[IpousBomubie 3MeMeHTapHBIX (QyHKIUH. DOpMyNbl HAXOXICHHUS HPOH3BOTHOW CYMMBI,
MIPOU3BEIEHUS U YaCTHOTO (DYHKLUH.

[Ipumenenne NMPoOU3BOAHOM K MCCIENOBAHNIO (YHKIHUNA Ha MOHOTOHHOCTH U DKCTPEMYMBI.
Haxoxenre HanbonbIero 1 HAMMEHbIIETr0 3HaYeHUs! () YHKIIMHM Ha OTPE3KeE.

HpI/IMeHeHI/Ie HpOI/I3BO,Z[H0ﬁ I HAaXOXJACHUA HAWJIYHIICro pelICHUA B IMPUKIAIHBIX
3aj1a9ax, JUIsl ONPEeeIeH s CKOPOCTH TIpoIiecca, 3aJaHHOr0 (OpMYIIOi HITH rpaduKom.

[lepBooOpaznas. Tabmuia nepBooOpas3HbIX.

Wurerpan, ero reoMeTpuyeckuii ¥ (U3MUECKUl CMbICA. BelumcieHne wuHTErpaiga 1o
¢dopmyne Hetorona—JleitoHuma.

IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yuebHOro mnpeamera «Maremaruka» HOMKHO OOECIEUUBATH JOCTH)KEHUE Ha
YPOBHE cpenHero oOmero o0pa3oBaHHUs —CICAYIOIMIMX JIMYHOCTHBIX, METANPEIMETHBIX |
MIpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIIbTATOB:

JIMHHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJNbTaThl OCBOEHHUS MporpamMmbl ydeOHOro mpenmera «MaremMaTHKa
XapaKTEePU3YIOTCS:

I paxxpanckoe BOCIIMTAHUE:

C()OPMHUPOBAHHOCTBIO ~ TPAKIAHCKONH  MO3MIMM  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOro OOIIeCTBa, IPEICTaBICHUEM O MaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYD, SIBJICHUN, IPOLEAYP I'PakIaHCKOro o0uiecTBa (BbIOOpPHI,
OIIPOCHI U Mp.), YMEHUEM B3aMMOJEHCTBOBATh C COLUAIBHBIMA MHCTUTYTAMHU B COOTBETCTBHU C UX
(YHKUIMSMHU ¥ HA3HAYEHUEM.

IlaTproTHYecKOe BOCIIMTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUUCKON T'PAKIAHCKOW HMJICHTUYHOCTH, YBAKEHHUS K MPOILIOMY H
HACTOSIIIEMY POCCHICKON MaTeMaTHKH, IEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHUSIM POCCHUHCKHX



MAaTeMaTUKOB W POCCUUCKON MAaTeMaTUYECKOW IIKOJbI, K HMCIOJIb30BAHUIO 3TUX HOCTH)KCHUW B
JPYTUX HayKax, TEXHOJOTHUSX, chepax YKOHOMHUKH.

,HVXOBHO-HDaBCTBeHHOFO BOCIIMTAHH A

OCO3HAHMEM  JYXOBHBIX IICHHOCTCH  pOCCHWCKOrO0  Hapoaa; CHOPMUPOBAHHOCTHIO
HPaBCTBCHHOI'O CO3HaHUWs, 3TUYCCKOI'o ITOBCJACHHUSA, CBA3AHHOIO C IMPAKTHUYCCKHUM IIPUMCHCHHEM
JOCTHKEHUI HAyKM W JCATEIbHOCThIO YYEHOr0; OCO3HAHMEM JIMYHOIO BKJIaja B IOCTPOCHHE
YCTOMYHUBOTO OYyIIETO.

DCTETUYECKOES BOCITMTAHUE

OCTCTUYCCKUM OTHOLICHUEM K MHUPY, BKIIIOYas 3CTCTUKY MAaTEMAaTUUYCCKUX SaKOHOMepHOCTeﬁ,
06"LCKTOB, 3aja4, peH.IeHPIﬁ, paCCY)KHeHHﬁ; BOCIHIPHUHUMYHUBOCTBIO K MATCMATHYCCKHM aCIICKTaM
PAa3JIMIHBIX BUAOB UCKYCCTBA.

Du3NIECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHUS IPUMEHITh MaTeMAaTHIECKUE 3HAHHS B MHTEPECaX 3/I0pOBOTO U
Oe3omacHoOro o0pasa >KU3HHU, OTBETCTBEHHOTI'O OTHOIICHHUS K CBOEMY 3/10POBBIO (3J0pOBOE NMHUTAHNUE,
cOANaHCHUPOBAHHBIM PEXHUM 3aHATHM W OTAbIXa, perymiapHas (uU3MUecKas aKTHUBHOCTD);
(U3NYIECKOTO COBEPIIICHCTBOBAHUS, IIPH 3aHATHUSIX CIOPTUBHO-03/JOPOBUTEIEHON JAEATEIbHOCTHIO.

TpynoBoe BOCIIMTAHUE:

TOTOBHOCTBIO K TPYZly, OCO3HAaHUEM LIEHHOCTH TPYAOIIO0US; MHTEPECOM K PA3JINYHBIM
cdepam nmpoheccHOHATBLHON AEATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHHUSIMH,
YMEHHMEM COBEpLIaTh OCO3HAHHBIN BBIOOp OyAyleil mpodeccuu U pean3oBbIBaTh COOCTBEHHbBIE
KM3HEHHBIE [UIaHbI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTEMATUYECKOMY O0pa30BaHUIO U
caM000pa30BaHUIO HA MPOTSXKEHUU BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEILICHUH
MPaKTUYECKUX 337a4 MaTeMaTU4YeCKON HalpaBJIE€HHOCTH.

OKOJ0ru4eCcK0e BOCIUTAHHUE:

c(OpMUPOBAHHOCTHIO 9KOJIOTMYECKOI KYJbTYpBI, MOHUMAaHHUEM BIIUSTHUS
COLIMAIbHO-DKOHOMUYECKUX TIPOLIECCOB HA COCTOSHHME MNPUPOJHOW M COLUUAIBHOH Cpelpl,
OCO3HAHUEM TIJIO0AIBHOTO XapakTepa 3KOJOTMYECKUX IpoOJIeM; OpHUEHTAlMell Ha NpUMEHEHUe
MaTeMaTHUYeCKUX 3HAHUU JUIs pelIeHus 3aaady B 00JacTH OKpY’KalolleH cpenbl, IUIaHWPOBAHUSA
IIOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX ITOCJIEICTBUH JIJIs1 OKPYKAOLIEN CPEIbI.

LleHHOCTH HAYYHOI'O ITO3HAHMSL:

c(OpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH M OOILIECTBEHHOW NMPAKTUKU, TOHUMAHUEM MaTEeMaTHYeCKON HayKH Kak cepbl YeT0BEUECKOM
NEeSITENbHOCTH, JTaloB €€ Pa3BUTUS W 3HAUMMOCTHU Ui PAa3BUTHS IUBUJIM3AINH; OBJIaJICHUEM
SI3bIKOM MAaTEMaTUKH M MaTEMaTHYECKOM KyJIbTYpPOW Kak CpeJCTBOM MO3HAHMSI MUPA; TOTOBHOCTBIO
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEIOBATENBCKYIO e TeIbHOCTh HHIUBUIYalIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIBTATBI

MerTanpeMeTHbIE pe3yJIbTaThl OCBOCHHS IPOrpaMMBbl y4eOHOT0 IpeaMeTa «MaTeMaTHKa»
XapaKTePU3YIOTCS OBJIQJICHUEM YHHBEPCAILHBIMU HO3HAGAM EIbHBIMU OCLiCEUIMU,
VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU, YHUBEPCATbHLIMU Pe2yISIMUSHIMU
oeticmeusmiu.

1) Vuusepcanvuvie noznasamenshnuie oelicmausi, obecneuugarom Gopmuposanue 0OA306biX
KOCHUMUBHLIX NPOYeccos 00yuaruuxcs (0coeHue Memooo8 NOZHAHUS OKPYICarowe2o Mupa,

npumMeHenue 102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jornyeckue AeUCTBUSL:

BBIABJISITh U XaPAKTCPU30BATHh CYHICCTBCHHBIC IMPHU3HAKKW MATCMATUYCCKUX O6’beKTOB, HOHHTHﬁ,
OTHOIIEHUH MEXAy TMOHATUAMHU; (HOPMYIHPOBATH OIpPEAETCHHs] TOHATUN; YCTaHABIUBATh
CYIIECTBEHHBI NpHU3HAK Kiaccu(UKaIMKi, OCHOBAaHUS Ui OOOOIIEHMS U CpPaBHEHHS, KPUTEPUU
IIPOBOAMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (opMynupoBaTb W  NIPeoOpa3OBbIBATh  CYKIEHUS:  YTBEpPAUTEIbHBIE U
OTpHIIaTeNIbHbIC, € AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

BBIABJISITb MATCMATHYCCKHUC 3aKOHOMCPHOCTHU, B3aUMOCBA3HU U IIPOTHUBOPCYHA B (baKTax, JaHHBIX,
Ha6J'IIOILCHI/I$IX U YTBCPXKIACHUAX; MNpCAjiaratb KpPpUTCPHUU JId BBIABJICHUA SaKOHOMepHOCTefI n
MPOTUBOPEYMIA;

ACJIaTb  BBIBOJAbI C  HCIIOJIb30OBAHUCM  3aKOHOB  JIOTUKH, JCAYKTUBHBIX W  HHAYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHHUH 110 aHAJIOTUH;

MIPOBOJAMUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMaTHMUECKUX YTBEPKIACHUHM (MpsMble U OT
MIPOTUBHOI0), BEICTPAaUBATh apryMEHTALMI0, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATD
COOCTBEHHBIE CY)KJICHUSI U BBIBOJIBI;

BBIOMpATh CIIOCOO pelieHus y4yeOHOM 3agauu (CpaBHMBATh HECKOJIBKO BapUAHTOB pELICHUS,
BbIOMpATh HanOoJIee MOAXOASIININ C YIETOM CaMOCTOSITEIILHO BBIIEIIEHHBIX KPUTEPUEB).

bazoBbie Hcciie1oBaTeabCKUE ICHCTBUS

HCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATENbCKII MHCTPYMEHT MO3HAHUS; POPMYIUPOBATH BOMPOCHI,
(buKCUpyOIUe TPOTHBOpEYHE, MPOOJIEMy, YCTaHABJIMBATh HCKOMOE M JaHHOE, (HOpMUPOBATH
TUIIOTE3Y, apryMEHTUPOBATH CBOIO ITO3ULIUI0, MHEHUE;

MPOBOJIUTH CaMOCTOSITEJIPHO CIUTAHUPOBAHHBIA AKCICPUMEHT, HCCICIOBAHHE I10 YCTAHOBJICHHUIO
0COOEHHOCTEH MaTeMaTHYECKOro O0BEKTa, SBJICHHS, MPOIECCa, BHISIBICHHIO 3aBUCHMOCTEH MEKIY
00bEKTaMHU, SIBJICHUSIMHU, TIPOIIECCAMU;

CaMOCTOSITENILHO  (OPMYJIMpPOBaTh OOOOIIEHUS W BBIBOABI [0 pPe3yJabTaTaM IPOBEASHHOTO
HaOJIIOJICHUS, UCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTh IMOJYYECHHBIX pPE3YJbTATOB, BHIBOJOB U
000011IeHNI;



IIPOrHO3UPOBATE BO3MOXXHOC Pa3BHUTHEC IIPOIECCA, a TAKXKC BbIABUI'aTb IIPCAIIOIOKCHHA O €TI0
Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nadopmarmeit:

BBISIBIISITH JIEOUIIUTHI HHPOPMAIIUH, TaHHBIX, HEOOXOIMMBIX JIJIsi OTBETA HA BOIPOC W IS PEIICHHS
3a1a4;

BBIOMpPATh WH(POPMALIUIO M3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATU3UPOBATh, CHCTEMAaTU3UPOBATh U
WHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUJIOB M JOPM MPEACTABICHHUS;

CTPYKTYpUPOBaTh HH(OPMAIMIO, MPEACTaBISATh €€ B pa3lIWYHBIX (QopMmax, HUTFOCTPUPOBATH
rpagu4ecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIUU TIO CAMOCTOSTEIBHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvnvle KOMMYyHUKAMUBHBIE OClicmeus,  00ecneuusarom  chopmuposanHocms
COYUATLHBIX HABLIKOG 00YUAIOUUXCS.

OO61enue:

BOCIIPpUHUMAThL U Q)OPMYJ'II/IpOBaTI) CYKJACHUA B COOTBECTCTBUU C YCIOBHUAMHU W LCIIAMU O6HIGHI/I$I;
SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUS 110 XO/1y PEIICHUS 3a/1a4l, KOMMEHTHPOBATh MOMyUYEHHBIN Pe3yIbTaT;
B XO7Ic OOCYXKICHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI, TPOOJIEMBI, perraeMoin
3a/laui, BBICKAa3bIBaTh WJICH, HAICJICHHbIE HAa IOMCK PELICHMs; COMOCTAaBJISATh CBOM CYXKICHUS C
CYXKICHUSIMH APYTUX YYACTHUKOB JIHAaliora, OOHApY)KWBATh pa3jnuude M CXOJACTBO IO3UIIHIA; B
KOpPEKTHOH opme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;
MPEJCTaBIsATh  PEe3yNbTaThl  pPEUIEHUS  3aJayd, OKCIEpUMEHTa, HCCIEIOBAHUS, IPOEKTA;
CaMOCTOSITENILHO BHIOMPATh (popMaT BHICTYIUICHHS C YUETOM 3ajau MPE3eHTAIMU U O0COOEHHOCTEH
ayTUTOPHH.

CoTpyIHUYECTBO:

MMOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBUAYAJTbHOW PaOOTHI MPH PEIICHUH
y4eOHBIX 3a7ay; MPUHUMATH LEJIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH OPIraHU3ALUI0
COBMECTHOH paloThl, pacmpelensiTb BHAbI paldOT, A0roBapuBaThcs, OOCYXKAaTh Ipolecc U
pe3yabTaT paboThl; 0000IIaTh MHEHUST HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IPYIIOBBIX (hopmax paboThl (00CYXkAeHUs, OOMEH MHEHH, «MO3rOBbIE LITYPMBD) U
UHBIE); BBIMOJIHATh CBOK 4acTh pabOThl M KOOPAMHUPOBATH CBOM JECUCTBUS C JAPYIMMHU YJEHAMHU
KOMaH[bl; OIICHMBAaTh KauyecTBO CBOEro BKJIaJa B OOHmMIA MNPOAYKT 1O KPUTEPHUSM,
cOpMYIHPOBAaHHBIM YYaCTHUKAMH B3aMMOCHCTBUSI.

3) Yuueepcanvuvie pecynamuenvie oelicmausi, obecneuugarom Gopmuposanue  CMbLCI0BIX
VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.

CamMoopranmsaiusi:

COCTABJIATh IUIAH, AITOPUTM pELIEHUs 3aJaud, BBIOMpATh CIOCOO peIIeHus ¢ Y4E€TOM
UMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BApUAHTHI PEUICHUH ¢ y4€TOM HOBOW MH(OpMALIUU.

CaMOKOHTpPOJIb:




BJIaJIeTh HABbIKAMU II03HABATEJIbHOW pe(IEKCHM KaK OCO3HAaHMUs COBEPILAEMBIX JCHCTBUU H
MBICIUTENBHBIX MPOLIECCOB, UX PE3YJITATOB; BIaJeTh CIOCOOAMH CaMONPOBEPKU, CAMOKOHTPOJIS
mpolecca U pe3yabTara peleHUsl MaTeMaTH4eCKOi 3a1a4u;

OpeABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BOBHUKHYTH ITPU PCHICHUHN 3aJa4i, BHOCUTH KOPPCKTHBEI B
JIeATeIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIbCTB, IAHHBIX, HaWJEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEN;

OLICHUBATh COOTBCTCTBHUEC pE3yJibTaTa HCIU W YCIIOBHAM, 00BACHSTD IMPUYUHBI JOCTHIKCHUSA HIIN
HEIOCTUKEHUS PE3yJIbTAaTOB JAEATEIbHOCTH, HaXOAUTh OMIMOKY, JaBaTh OLEHKY NMPUOOPETEHHOMY
OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

OcBoenne y4yeOHOro Kypca «Anrebpa M Hayala MaTeMaTHYECKOTO aHaln3a» Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHUs JODKHO OOECIIEYUBATh JIOCTH)KEHHE CIEIYIOMIMX MPEeIMETHBIX
00pa30BaTeIbHBIX PE3YyIbTATOB:

10 KUIACC

Yuciia 1 BLIYHCJIECHUA

OnepupoBaTh MOHATHAMHU: palMOHAIBPHOEC M JICUCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs |
JecSITUYHAs APOOb, TIPOIICHTHI.

BrmonaaTs apI/I(bMeTI/I‘-IeCKI/Ie Oorecpamnuu ¢ paiuoOHaJIbHBIMU U ﬂeﬁCTBHTCHBHBIMH qHucCJIaMH.

Bremonasate  npuOnuKEHHBIE BBIYMCICHUS, WCIONB3Ys TpaBWIa OKPYTJICHUS, Je1aTh
MIPUKHUJIKY U OLICHKY pe3yJIbTaTa BEIYUCICHUI.

OnepupoBaTh TMOHSTHUSMU: CTEIEHb C IIEJIBIM TIOKa3aTelieM; CTaHaapTHas ¢opma 3amucu
JNEUCTBUTENHLHOIO 4MCa, KOPEHb HATypaJlbHOW CTENEHHU; MCIOJIb30BaTh MOAXOAAIIYI0 (opmy

3aIucu I[GﬁCTBHTGJIBHBIX YUCCIT IJId PCIICHUS MPAKTUYCCKUX 3ada4 U MIPCACTABJICHUS JaHHBIX.

OHCpHpOBaTB MOHATHAMU: CUHYC, KOCMHYC W TAHI'CHC IIPOHU3BOJIbHOI'O YyIJjia, HMCIIOJb30BATb
3aIllUCh ITPOU3BOJILHOI'O yIJjia 4€pce3 O6paTHLIC TPUTOHOMECTPUUCCKHUEC (I)yHKI_II/II/I

YPaBHeHI/IH H HEPpABCHCTBA



OnepupoBaTh MOHATUSMHU: TOKIECTBO, YpaBHEHHE, HEPABEHCTBO; LIEJIOE€, pallOHAIbHOE,
WppallMOHATIFHOE YpPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPAaBHEHNUE;

BrimonssaTe npeoOpazoBaHus TPUTOHOMETPUYECKUX BBIPAKECHU I u pemarb
TPUTOHOMETPUYECKHUE YPABHECHHUS.

BoinonHsaTe mpeoOpa3zoBaHUs LENbIX, PAlMOHAIBHBIX W HPPALUOHAIBHBIX BBIPAKEHUH U
pelIaTh OCHOBHBIC THUIIBI L(EJIBIX, PALIMOHATIBHBIX U UPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHsTh ypaBHEHHS M HEpaBEHCTBA Uil PELICHUsS MaTeMaTHYeCKUX 3ajad U 3aJad U3
pa3IMYHbIX 00JacTel HAYKU M peabHON JKHU3HU.

MO}ICJ’IHpOB&TB PCAIbHBIC CUTYyallUW Ha A3BIKC anre6p51, COCTAaBJISITb BBIPAXKCHU A, YPABHCHUS,

HEPaBEHCTBA 110 YCIIOBHIO 33/1a4H, UCCII0BATh TIOCTPOCHHBIC MOJICIIN C UCIIOJIb30BAaHUEM amapara
areOphl.

DyHKIUHN U TPadUKH

OmnepupoBarh MOHATHUAMH: (QYHKIMS, CIOCOOBI 337aHusl (YHKIUHU, 00IacTh ONpEeNCHHs U
MHO’KECTBO 3HaU€HUN (QYyHKIUH, rpa@uK GYHKIIMH, B3aUMHO OOpaTHbIE PYHKIIUH.

OmnepupoBarh MOHATUAMHU: YETHOCTh M HEUETHOCTh (YHKUUHU, HYIH (YHKUUHU, TPOMEKYTKU
3HAKOIIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKIHUN IS peIIeHus] ypaBHEHUH.

Ctpouts ¥ uutath Tpaduku JTUHEHHON (YHKIUHU, KBAaApaTUYHOW (DYHKIMHU, CTEHEHHON
(YHKLUU C LENbIM MTOKa3aTeIeM.

Ucnonws3oBath rpaduxu (yHKIUN Ui UCCIEIOBAaHUS MPOLECCOB M 3aBUCHUMOCTEH MpuU

pelieHrH 3agad U3 APYruxX Yy4eOHBIX MPEIMETOB M PEaTbHOM >KU3HU; BBIpaXKaTh (hopMynamu
3aBUCUMOCTH MEXY BEIUYMHAMM.

Havaja MmaTeMaTH4eCKOro aHAJINA3a

OnepupoBaTh TOHATHSMHU: TIOCIEIOBATEIHHOCTh, apuU(pMETHUYECKass M T'e€OMETpUUYECKas
MIPOrPECCHH.

OnepupoBaTh TMOHATHAMHU: OECKOHEUHO YOBIBaIOIIasi T€OMETPUYECKasi MPOrpeccus, cyMma
0ECKOHEYHO yObIBaIOIIEeH reOMEeTPHUUECKON POrpeCCHH.

3aHaBaTI> MMoCJICA0OBATCIIbHOCTU pPa3JIMYHbIMHA crioco0amu.



Hcnonp30BaTh CBOMCTBA MOCIIEAOBATEILHOCTEN U IPOrPECCU ISl PEILICHUST PeabHbIX 3a7a4
MIPUKJIATHOTO XapaKTepa.

MHuo:xecTBa M JIOTHKA
OniepupoBath MOHATUSIMH: MHOKECTBO, OIEPALIMH HAJl MHOXKECTBAMHU.

Hcnons3oBath TCOpCTHKO-MHO)KCCTBGHHBIfI arrmapar i OIHCaHus peajlbHBIX MPOHCCCOB U
HBHGHHﬁ, IIpu pCHICHUH 3aJ1a4 U3 APYyrux yLIe6HBIX npeaAMCTOB.

OH@pHpOBaTB MOHATHUAMMA . OIPCACICHUEC, TCOPEMA, CIICACTBUC, JOKA3aTCIILCTBO.

11 KUIIACC

Yucaa ¥ BIYUCTIEHUS

OHepI/IpOBaTL MOHATHAMUA: HATYPAJIIbHOC, LICJIOC YUCIO; UCIOJIb30BATh IMMPU3HAKU ACINMOCTH
LEJIBIX YUCCII, PA3JIOKCHUEC YK CJIa Ha IPOCTBIC MHOKUTCIIN U PCHICHUA 3a/1a4.

OHepI/IpOBaTL IMOHATHEM: CTCIICHDb C pallMOHAJIbHBIM ITOKA3aTCIICM.

OnepupoBath MOHATHIMU: JTOTapU(PM YUCIIa, JECATUYHBIE U HATYpaJbHbIE JOrapu(MBbl.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsTH CBOMCTBA CTENEHH Ui MpeoOpa3oBaHUs BbIPAKEHUH; ONEpUPOBATH MOHATHSIMU:
MOKa3aTeNbHOE YpaBHEHUE W HEPaBEHCTBO; PEIIaTh OCHOBHBIE THUIIbI MOKA3aTEIbHBIX YPaBHEHUH U
HEPaBEHCTB.

BeimonuaTe  mpeoOpa3oBaHus  BBIPQKEHUH, COAEpXKAIIMX JIOrapu(Mbl;  ONEpUpPOBATH
MOHATUSAMH:  JIOTapU(PMHUECKOE ypaBHEHWE M  HEPABEHCTBO; pEIIaTh OCHOBHBIC  THIIBI
Jorapu(pMUYECKUX YPaBHEHHUM U HEPABEHCTB.

HaxonuTs pemeHust npocTeNmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATHSAMHU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ DPELIEHHUE; MCIO0Ib30BaTh
CUCTEMY JINHEWHBIX YPABHEHUU JJIS PELICHUs] IPAKTUYECKUX 3a/1a4.



HaxoguTe pemieHus mpoCTEMIIMX CHUCTEM M COBOKYITHOCTEHW pallMOHAJbHBIX YPaBHEHUU H
HEPaBEHCTB.

MonenupoBaTh peajgbHble CUTYAl[UU Ha SI3bIKE alreOpbl, COCTABIATh BbIPAKEHUS, YPAaBHEHUS,
HEpaBEHCTBA U CHCTEMbl IO YCIOBMIO 3aJaud, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM allapara ajareopsl.

DOyHKUUM U TPaPuKu

OmnepupoBaTh  MOHATHAMU: EpUOIUYECKass  (PYHKUIHUSA, MPOMEKYTKHM  MOHOTOHHOCTHU
(GyHKIMM, TOUKH JKCTpeMyma (GYHKIUM, HauOojblllee W HauMeHblllee 3HaueHus (QyHKIUU Ha
IIPOMEKYTKE; UCIIONb30BATh UX JJIsl UCCIIEIOBAHUS (DYHKIIUH, 3aJaHHOH rpaduKkoMm.

OnepupoBatb MIOHATHUSMU : rpaduku ITOKa3aTeIbHOM, JorapupmMuuecKon u
TPUTOHOMETPUYECKUX (YHKLUI; 1300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTH U UCIIOJIB30BaTh JAJIS

pelIeHusl ypaBHEHU U HEPABEHCTB.

N300paxarh Ha KOOPJUHATHOMN TUIOCKOCTU I'paUKHU JIMHEWHBIX YpaBHEHHHM M MCIIOJIb30BaTh
WX JJIs PEIICHUS] CUCTEMbI TUHEHHBIX YPaBHEHUM.

Wcnonws3oBaTh rpaguku GyHKIHHN ISl KCCIEOBAHMS MPOLIECCOB U 3aBUCUMOCTEH U3 JPYTUX
y4eOHBIX TUCIUTUIHH.

Hauyajna MmaTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHATUSMH: HENpepbIBHAs (DYHKIUS; IPOU3BOAHAS (DYHKIIMH; HMCIIOIB30BATH
reOMEeTPUYECKUN U PU3NYECKUI CMBICI IPOU3BOIHOM /IS pelIeHUs 3a/1a4.

HaxomuTh NpOM3BOAHBIC 3IIEMEHTAPHBIX (YHKIUH, BBIYUCIATH IMPOU3BOIHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIMH.

Hcnonb3oBath MMPOU3BOAHYIO IJId UCCIICAOBAHUA (I)YHKI_II/II/I Ha MOHOTOHHOCTb U 3KCTPCMYMBI,
MPUMCHATH PE3YyJIbTAaTbl UCCICIOBAHUA K ITOCTPOCHUIO Fpa(bI/IKOB.

Hcnonb3oBath MPOU3BOJHYIO UIA HAXOXICHUSA HAWJTYHIICTO PCHICHUS B MPUKIAAHBIX, B TOM
YHCJIC COOUAJIbHO-OKOHOMHWYCCKUX, 3aaa4dax.

OmnepupoBaTh MOHATHUSMHU: MEPBOOOpa3HAsi W WHTErpaj; NOHUMATh TI'E€OMETPUUYECKUN U
(bu3nYeCcKnii CMBICT HHTETpaa.

Haxoauths mepBooOpa3Hble 3JEMEHTApHBIX (YHKIUN; BBIUUCIATH HMHTErpail 1mo ¢opmyne
Herorona—JleitOuuna.



Pemrats IMPUKIAJHBIC 3aJa4d, B TOM YHCJIC COHHUAJIBHO-3KOHOMHYCCKOIO H (bl/IBI/IqCCKOFO
XapakrTepa, CpeACTBAMU MAaTEMATHUYCCKOI'O aHaJIn3a.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHMe pa3elioB M TEM MTPOrPaMMBbI KonmudecTBo yacoB
n/m Bcero Kontponsubsie  IIpakThueckn:
paboThI paboThI
1 MHOXecTBa pallMOHATBHBIX U JCHCTBUTEIbHBIX YUCE. 14 1 0
PanmonansHbie ypaBHEHUS U HEPABEHCTBA
2 Oynkuuu U rpaduku. CTeneHs ¢ IeIbIM MoKa3aTeIeM 6 0 0
3 ApudmMeTnueckrii KOpeHb N—oi cTerneHu. MpparnoHaibHbIe 18 1 0
ypaBHEHUS U HEPABEHCTBA
4 dopMyIIBl TPUTOHOMETPUH. TPUTOHOMETPUYECKHE YPABHCHHS 22 1 0
5 [TocrenoBaTeIbHOCTH M MPOTPECCUU 5 0 0
6 [ToBTOpenue, 0600IIeHNE, CUCTEeMAaTH3AIS 3HAHUT 3 1 0
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0
11 KUIIACC
Ne HanmenoBanue pa3zienoB U TEM IIPOrpaMMBbl KonunyectBo yacos
/1 Bcero KonrtponbHble paboTh!
1 Crenens ¢ panoHanbHbIM NOKa3aTeneM. [lokazaTenbHast QyHKIMS. 12 1
[TokazarenbHbIC YpaBHEHHsS U HEPABEHCTBA
2 Jlorapudmuueckas ¢pyaknus. Jlorapudpmuueckre ypaBHEHHUS U 12 0
HEpaBEHCTBA
3 Tpuronomerpuueckue GyHKIUU U UX Tpaduku. TpuroHoMmerpudyeckme 9 1
HEPaBEHCTBA
4 [IpousBoanas. [Ipumenenue npous3BogHOM 24 1
5 WHTerpa u ero npuMeHeHUs 9 0
6 Cucrembl ypaBHEHUH 12 1
7  HarypaibHbIC U IIeNBIC YHCTIA 6 0
8 [ToBTOpEHME, 0000IICHUE, CHCTEMATH3aIls 3HAHUI 18 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6

YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI V151 VUEHUKA

III.A. Ammmos, IO.M. Komsrun, O.B. Txkauesa
M.B. u np.



« Anrebpa W Hayaja MaTEMaTHYEeCKOro  aHanu3a» - ydeOHuk s 10
-11 kmaccoB o0mIeo0pazoBaTeNbHbIX yupexaeHuil.- Mocksa : [Ipocsemenue, 2018 .

METOAMNYECKUE MATEPUADBI ONA YYUTENA

1. LA, AmumoB, O.M. Komarun, HO.B. TkaueBa M.B.

u Jp.
« Anrebpa W Hayala MaTEeMaTHYECKOro aHanm3a» - ydyeOHmk musa 10
-11 kmaccoB o00mIe00pa3oBaTeNbHBIX yupexkaeHui.- Mocksa : [Ipocsemenue, 2018 r;

2. AT'. Mopakosuu Anrebpa 1 Havana ananmu3a.10-11 kmacc. YueOnuk. — M.: MHemo3uHa,
3. lllabynun M.U.  u mp. Junakrudeckue marepuainl it 10-11 kinaccos,;

4. A.I'. Mopakosuy, T.H. Mumrycruna, E.E. Tynpunnckas AnreGpa u Havana ananu3a.10-11 kmacc.
3agauyHuk. — M.: MHEMO3HHA;

5..I'.B. lopodees, I' K. MypaBun, E.A. CenoBa CO0pHUK 3a1aHMi I TOATOTOBKU U MPOBEICHUS
MMCEMEHHOT0 PK3aMEHa [0 MaTeMaTUKe | ajl redpe U HavajaM aHaim3a 3a Kypc CpeiHen
mkoiel. 11 k1. M., JIpoda,;

6. ©.®. Jlsicenko Marematuka EI'D — VYdeOHO-TpeHUpOBOYHBIE TeCThl. — PocToB-Ha-/oHy:
Jleruos;
7.. ®.®. JIpicenko Temarnueckue tectol. Matematuka EI'D —.  — PoctoB-Ha-Jlony: Jleruon;

LNPPOBbIE OBPA30OBATE/IbHbIE PECYPCbl U PECYPCbl CETU MUHTEPHET
- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru

LIOKYMEHT NMOAMUCAH 3/IEKTPOHHOW MNOANWCHIO

MYHULUMUNAJIbHOE BFOAXXETHOE OBLLIEEOBPA3OBATEJIbHOE 16.02.24 08:42 (MSK) Ceptudmkat F2F247C35CA1FDC6F720136B0B97504B
YYPEXXAEHMUE "LLEHTP OBPA30OBAHMA N2 57", LLlysanosa Jlapuca OnerosHa,
[vnpekTop



http://www.matematika-na.ru/

