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INOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma y4eOHOro Kypca «Anredpa M Hayalla MaT€MaTHYECKOro aHAIIM3a)
6a3zoBoro ypoBHs 111 oOy4varonuxcs 10 —11 kmaccoB pa3paboTtaHa Ha ocHOBe DenepalibHOTO
rOCY/IapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApPTa CPEAHEro O0IIero oOpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPeOOBaHMM, MPEABIBIAEMBIX K MaTeMaTH4YeCKOMY OOpa3oBaHUIO, U
TPagUIMi POCCHIICKOro oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00€CHEUMBACT OBIAICHHE
KIIFOYEBBIMU KOMIIETEHLMSMHU, COCTABIISIOIIMMU OCHOBY JUISl CAMOPAa3BUTHS U HEMPEPHIBHOTO
00pa3oBaHus, HEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOIO M TIO3HABATEILHOTO PAa3BHTHUS
JUYHOCTH 00Y4arOIINXCSl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Aunrebpa um Hauajza MareMaTH4EeCKOrO aHalIM3a» SBISETCS OJHUM U3 Haumbolee
3HAUYMMBIX B IpOrpaMMe CTapLIeil IIKOJIbl, ITOCKOJIbKY, C OJHON CTOPOHBI, OH OOECIeunBaET
MHCTPYMEHTAJIbHYIO 0a3y sl M3y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C ApYyrou
CTOPOHBI, (OPMHPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHHE Yy4Yalluxcs Ha YpPOBHE,
HE00XO0IMMOM JIJIs1 OCBOSHHMSI KYpCOB MH(POPMATUKH, O0IIECTBO3HAHUS, UCTOPHH, CJIOBECHOCTH. B
paMKax JaHHOI'O Kypca ydallluecs OBJIa/IeBAalOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOMN HayKH,
KOTOpas (POpMyJIHPYET CBOU JOCTHKEHHSI B MaTeMaTHUeCKOi (hopme.

Kypc anre6pbl 1 Hayaia MaTeMaTHYeCKOro aHajau3a 3aKiIaJblBaeT OCHOBY IS YCIEUIHOIO
OBJIQ/ICHUS 3aKOHAMU (PH3UKHU, XUMUH, OMOJIOTHH, TOHUMAaHHUSI OCHOBHBIX TEHICHIIUI YKOHOMHUKHU
U OOLIECTBEHHOW JKU3HHU, II03BOJSIET OPHUEHTHPOBATHCA B COBPEMEHHBIX LU(MPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh MX B IMOBCEJIHEBHOM XU3HU. B TOXKE
BpeMsl OBJIaJIeHUE aOCTPaKTHBIMH U JIOTMYECKH CTPOIMMU MaTeMaTHMYECKUMH KOHCTPYKLUSAMHU
pa3BUBaeT yMEHHME HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEpPXKICHMUS,
UCIMOJIb30BaTh O00OOIIEHNEe M KOHKPETH3aluio, a0CTparMpoBaHHE M aHAJIOTUIO, (OPMHUPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xo/e n3ydenus anreOpbl 1 Hadajl MaTeMaTUYeCcKOro
aHaJIM3a B CTapIlel LIKOJIE yJallMecs IOJIy4aroT HOBBIM ONBIT PEIIEHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITENILHOTO ~ TOCTPOEHUS ~MaTeMaTUYeCKUX MOJENeHl  pealbHbIX CUTyaUUd U
MHTEPIIPETALIMA  [OJIYYEHHBIX PEIIEHUH, 3HAKOMSTCS C MNpUMEPaMU MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM B NpUPOJE, HAyKe W B MCKYCCTBE, C BBIJAIOIIMMUCSH MaT€MaTUYECKUMU
OTKPBITHSMH U UX aBTOPAMH.

Kypc ob6nanaer 3HauUTEIHHBIM BOCIUTATEIBHBIM ITOTEHITMAIOM, KOTOPBIN peann3yeTcs Kak
yepe3 yueOHbII MaTepual, CnocoOCTBYIONINI (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenuduky y4eOHOW NeATeNbHOCTH, TPeOyIoleld CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOJOKUTEIFHOM KOHIIEHTPAIIM BHUMAHUS ¥ OTBETCTBEHHOCTH 32 TIOJMyYEHHBIN Pe3ysbTar.

B ocnoBe meroauku oOydeHus anreOpe M HayajaM MaTEeMaTUYECKOrO aHAIM3a JIEKHT
JeSITeIbHOCTHBIN MPUHIUI O0yYEHUSI.

CrpykTypa Kypca «Anredpa U Hayala MaTeMAaTUYECKOIO aHAJIN3a» BKJIFOYAET CIEAYIOIINE
coJiepKaTelbHO-METOuYecKue JUHUU: «Yucna u BblUMCHeHUs», «DyHKIUM U TpaduKuy,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTnyeckoro aHanusza», «MHOXKECTBAa U JIOTHKa».
Bce ocHOBHBIE COMEPKATETBHO-METOANYECKUE JIMHUU M3Y4YalOTCS HAa MPOTSKEHUHM JBYX JIET



o0y4eHHus: B cTapuieil HIKOJe, eCTECTBEHHO IOIONHSSA APYT JIpyra M IOCTEINIEHHO HACHIIIAsCh
HOBBIMM TEMaMHU U pa3zenamu. JJaHHBIN Kypc SBISETCS MHTETPATUBHBIM, IOCKOJIBKY OOBEAUHSET
B cebe coiepkaHWe HECKOJIbKHX MAaTeMaTHYECKUX JIUCHUIUIMH: aireOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUN aHAJIN3, TEOpUs MHOXKeECTB U Ip. [1o Mepe Toro xak ydaniuecst OBiIaseBarOT BCE
Ooiee MMMPOKUM MATEMAaTHYECKUM ammapaToM, y HHUX IOCIEA0BaTeNbHO (OpMHpYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTHh MaTEMAaTUYECKYIO MOJIENb PEaIbHONU CUTyalluH, IPUMEHATh
3HaHUS, TOJYYEeHHBIE B Kypce «Airedpa W Havyajga MaTeMaTHYECKOTO aHaIM3a», JJIS PEeLICHHS
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHONM MaTeMaTHYECKOM 3afaud, a 3aTeM HHTEPIPETUPOBATH
IIOJIyYEHHBIN pe3ysbTart.

CopneprxaTenbHO-MeTOANYEeCKast THHUS «HUKCIa U BBIYUCICHUS» 3aBepIIaeT (opMupoBaHue
HaBBIKOB HCIOJIb30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOPOE ObLIO HAYaTO B OCHOBHOM IKoiie. B
cTapumieil mKoje oco0oe BHUMaHHUE yrenseTcs (OPMHPOBAHUIO IMPOYHBIX BBIYMCIUTEIBHBIX
HaBBIKOB, BKJIIOYAIOIMX B ce0s MCIOJIb30BaHME Pa3IM4YHBIX (OPM 3alUCH AECHCTBUTEIBHOIO
YKUCJIA, YMEHHUE PALMOHAIBHO BBIIOJHATH JCUCTBUS C HUMH, JACNIAaTh NPUKUIKY, OLICHMBATh
pesyabrar. OOydaroluecss IOJIY4aroT HaBBIKA NPUOIMKEHHBIX BBIUUCICHHUH, BBIOJHEHUS
NEMCTBUH C YMCIaMH, 3alMCAaHHBIMH B CTaHIAPTHON (hopMe, MCIIOIb30BAaHMS MaTeMaTHYECKUX
KOHCTaHT, OLICHUBAHMSI YUCIIOBBIX BBIPAKCHUM.

JIlunus «YpaBHEHMsI U HEPABEHCTBA» pPEANIMU3YyeTCs Ha IMPOTSHKEHUM BCEro oOydeHUus B
CTaplIC WIKOJIE, IIOCKOJIBKY B Ka&XIOM paszeiie IpOorpaMMbl IPEAYCMOTPEHO pELICHUE
COOTBETCTBYIOLIMX 3a7au. OOyyaroimuyecs OBIaIeBalOT pa3IMUYHbIMU METOIaMH PEILIEHUS LIEbIX,
palMoHATBHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX, JOTApU(YMUIECKAX U TPUTOHOMETPUIECKUX
YPaBHEHHUI, HEPABEHCTB U UX cucteM. [losydeHHble yMEHHs UCIOIB3YIOTCS IPU UCCIEA0BAHUN
(GYHKIMI C TOMOIIbIO IPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXKICHHE
HauOOJIBIIMX U HAUMEHbIINX 3HaUeHUH (yHKUuU. JlaHHas coleprKaTeiabHas JMHUS BKIIOYAeT B
ce0s1 TakKe (POpMUPOBAHNE YMEHUH BBITIOIHATH pacy€Thl 0 GOpMyIIaM, MpeoOpa3oBaHus LEIbIX,
palMOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHHM, a TAK)KE BBIPAXKCHUH,
cofepKalux cTreneHu M Jjorapudmel. braromaps u3ydeHHio anreOpandeckoro Marepuana
IPOMCXOIUT AajbHEeMIee pa3BUTHE aAITOPUTMHUUYECKOIO U a0CTPAKTHOTO MBILIUICHHS yJallluxcs,
(GopMUPYIOTCS HaBBIKM JEIYKTHUBHBIX pPAcCyXKJI€HUH, pabOoThl C CHUMBOJIBHBIMH (opMamy,
NpEeCTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEpaBeHCTB. Amredpa
npearaeT 3pOeKTUBHbIE MHCTPYMEHTHI JJIs PELICHUS TPAKTUYECKUX M €CTECTBEHHO-HAayYHBIX
3a/1a4, HarJIAIHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KAaK SI3bIKA HAYKH.

CopnepxaTenbHo-MeToAnYecKas JTUHUS «DyHKIMH U TpadUKU» TECHO MeperieTaeTcs ¢
JPYTMMH JIMHUSIMH Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 33JJaET MTOCIIEJ0BATEIbHOCTD U3YUEHUS
MaTepuaia. M3yueHue cTerneHHoM, moKa3aTeabHo!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
(GyHKLIUH, X CBOMCTB M rpaMKOB, UCMOIb30BaHUE (QYHKUIMH JUIS PELIeHUs 3a/1ad U3 JIpyrux
y4€OHBIX MPEIMETOB U PEATbHON KU3HU TECHO CBSA3aHO KaK C MaTeMaTHUYECKUM aHaJIN30M, TaK U
C pelIeHrneM ypaBHeHU U HepaBeHCTB. [Ipu aToM Gosbiioe BHUMaHUE yaenseTcs (opMUpOBaHUIO
YMEHHMsI BbIpaKaThb (OpMyJaMHU 3aBUCUMOCTU MEX]Y Pa3jIMYHbIMHM BEIMYMHAMHU, MCCIIEI0BATh
NOJy4YeHHbIe (PYHKIMH, CTPOUTH UX Tpauku. MaTepual 3Toi coaepKaTeabHON JIMHUU HalleJIeH
Ha pa3BUTHE YMEHUH M HaBBIKOB, MO3BOJISIOUINX BbIPaKaTh 3aBUCUMOCTU MEX1Y BEIUYUHAMU B
pa3nu4yHOi (hopMe: aHANUTUYECKOM, rpaduueckoi U cioBecHO. Ero msydenue crnocobcTByer
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIEHUI0 M KOHKPETH3aIUH,
MCII0JIb30BaHUIO aHAJTIOTHH.

CO,Z[Cp)KaTCJ'ILHaﬂ nmuHus «Havama mMaTeMaTH4ecKoro aHajan3a» MO3BOJISET CYIICCTBECHHO
paCinpuTh KPYT KaK MaTEMaTUYCCKUX, TaK U MMPUKIAJHBIX 3a1a4, JOCTYITHBIX 06y‘-IaIOH_[I/IMC$I, y
KOTOPBIX MOABJISICTCS BO3MOYKHOCTb UCCIICAOBATL U CTPOUTH I’ pa(bI/IKI/I (I)yHI(I.IPIﬁ, ONpCACIIATh UX
HauOOJIbIINE U HAUMEHBIIHE 3HA4YCHU, BBIYMCIIATH IIJIOOIaan (bHpr 1 00BEMEBI TEJI, HAXOIUTHh



CKOPOCTM U YCKOpeHHus InpoueccoB. JlaHHas coaepxkaTeinpHas JIMHUS OTKPBIBAET HOBBIE
BO3MO)KHOCTH ITOCTPOCHHSI MAaTEMATHYECKUX MOJEICH pPEANbHBIX CHTyallui, HaXO)KICHUS
HaWJIy4dllero pelIeHUs. B IPUKIAJHBIX, B TOM YHUCIIE COLHUAIbHO-DKOHOMMYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opMaTbHO-IOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUI pPaclO3HABATh
IPOSIBJIEHUS] 3aKOHOB MaTeMaTHUKU B Hayke, TEXHUKE M HMcKyccTBe. OOyuarouiyecs y3HarOT O
BBIJIAIOILUXCS PE3YJIbTaTaX, [IOJIYYEHHBIX B X0/1€ Pa3BUTHs MaTEMaTUKHU KaK HAyKH, U UX aBTOpax.

ConepxarenbHO-MeTOAMUecKas TUHUS «MHOXKeCTBa U JIOTMKa» B OCHOBHOM IIOCBSIIIIEHA
3JIEMEHTaM T€OPUU MHOXKECTB. TeopeTUKO-MHOKECTBEHHbBIEC TPEACTABIICHHS MPOHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTEeMAaTHKU U TPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00BEIUHSIOMNI
BCE pa3fenbl MaTeMaTHMKU M €€ NPWIOKEHHH, OHM CBA3BIBAIOT pPa3Hble MAaTEMaTUYECKHE
JUCLUIUIMHBI B eauHoe wenoe. [lo3ToMy Ba)KHO 1aThb BO3MOYKHOCTH IIKOJIBHUKY IOHHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTeMaTHKH M MCHOJIb30BaTh €ro JJist
BBIPAKECHHS CBOMX MBICIICH.

B kypce «Anrebpa u Hayana MaTeMaTUYECKOro aHAJIW3a» MPUCYTCTBYIOT TaKKE OCHOBBI
MaTeMaTHYeCKOro MOJICIMPOBAHUS, KOTOpbIE MPHU3BaHbl CHOPMHUPOBATH HABBIKM MOCTPOCHUS
MoOJIeJIe peallbHbIX CUTYyallUui, UCCIIEOBAHMSI 3TUX MOJEJIEH ¢ IIOMOIIBIO arnmapara ajareopsl 1
MaTeMaTHYECKOr0 aHaJW3a W MHTEPHIPETALUU IOJIYYEHHBIX pe3yabTaToB. Takue 3aJaHus
BIJIETEHbl B Ka)XXIbli M3 pPa3fesioB IPOrpaMMbl, IOCKOJIbKY BECh MaTepuan Kypca LIMPOKO
UCIIOJIb3YeTCsl ISl PeLIeHHs IPUKIaIHbIX 3a1a4. [Ipu pelennn peanbHbIX NPAaKTUYECKUX 33134
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTh,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCMOJIb30BAaTh AHAIOTUIO, 0000IIaTh M KOHKPETH3MPOBATH IPOOIEMY.
JlesarenbHOCTh TIO ()OPMHPOBAHUIO HABHIKOB DPELICHUs NPHUKIATHBIX 3a7ad OpraHu3yeTcs B
npoliecce U3y4eHus BcexX TeM Kypca «AnreOpa 1 Hauala MaTeMaTHYECKOTo aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM m1aHe Ha M3ydeHue Kypca anreOpsl M Hayaal MaTeMaTHYeCKOro aHajan3a Ha 6a30BOM
ypoBHE OTBOAMTCS 2 yaca B Heaemo B 10 kmacce u 3 yaca B Heaenmo B 11 kitacce, Bcero 3a aBa
roja ooyuyenust — 170 gacos.

COJAEP/KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BLIYUCICHUSA

Panmonaneubie yncina. OObIKHOBEHHBIE U JIECATUYHbBIE JPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu. Apudmernueckue omepanud ¢ palUMOHAIBHBIMU  YHCIAMH,
peoOpa3oBaHus YMCIOBBIX BbIpakeHUH. [IpumeHeHune apoOell W MPOLEHTOB IS peLIeHUs
MIPUKIIAIHBIX 33/1a4 U3 Pa3IN4HbIX OTPACIICH 3HAHUN U PEAIIBHOU KU3HH.



JelicTButenbHble Yncia. PanMoHanbHBIE W HUppalMOHATBHBIC YHCIA. ApudMeTHUecKue
orepanuy ¢ AeUCTBUTEIbHBIMU yuciaMu. [IpulnmkEéHHble BHIYMCICHUS, TIPaBUa OKPYTJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ mensiM nokaszareneM. CtangaptHas (Gopma 3amucH JeHCTBUTENBHOTO YHCTIA.
Hcnonp3oBanue mnonxonsmeid Qopmbl 3amucd  JEHCTBUTENBHBIX YHCEN JJIs pelleHus

MPAKTUYCCKUX 3ada4 U NPCACTABJICHUSA JaHHBIX.

Apudmernueckuii KOpeHb HATYPaJIbHOU cTeneHu. JefcTBHs ¢ apuMETUYECKIMH KOPHIMH
HaTypaJIbHOM CTEIICHHU.

CuHyc, KOCUHYC M TaHT'€HC YHMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHCIIOBOTO apryMeHTa.

YpaBHe}mﬂ H HEPAaBCHCTBA
ToxaecTBa U TOXKJIECTBEHHBIE Hp€06pa3OBaHI/I${.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpAXKEHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIIBL.

VYpaBHeHue, KOpeHb ypaBHEeHUS. HepaBeHCTBO, pelieHre HepaBeHCTBA. MeTo1 MHTEPBAJIOB.
Pemenue nenbix u JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pelenne nppanrioHaabHbIX YpaBHEHUN U HEPABEHCTB.

Peuienne TpUroHOMETPUYECKUX YPaBHEHU M.

IIpuMeHeHne ypaBHEHMH M HEPAaBEHCTB K PEUICHUIO MAaTEMAaTHUYECKHMX 3aJad U 3a/1ad U3
pa3INYHbBIX 001acTe HAYKN U pealbHOM KHU3HH.

DOyHKIUH U rPpadpuKu
OyHK1us, crocoosl 3ananus GyHkuun. I'papux Gynxnun. BzanmMuo oOpatHble GyHKINU.

Ob6unacTp onpeneneHuss 1 MHOXKeCTBO 3HaueHuM (yHkuuu. Hymu @ynkuuu. [IpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

CrenenHass (QyHKIUS C HaTypajbHBIM M LeNbIM Toka3areneMm. EE coiictBa u rpaduk.
CaotlicTBa U rpaduK KOpHs N-0i CTENEHH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpEIEIEHHE TPUTOHOMETPUUYECKUX  (YHKIIHI
YUCJIOBOTO APIyMEHTA.



Hauana MmaTeMaTH4eCKOI0 aHAJIM3a

HOCJ’Ie,I[OBaTCJIBHOCTI/I, CITIOCOOBI 3aJaHusA HOCJ'IGI[OB&TGJ'IBHOCTCIZ. MOHOTOHHEIE
IIOCJICA0BATCIIBHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccur.  beckoneuHo — yObIBaromias
reomerpuueckasi nporpeccus. Cymma 0ecCKOHEUHO yOBIBAIOLICH T'€OMETPHUECKONW MPOTrPECcCHH.

dopmyiia CIOXKHBIX MPOIEHTOB. Mcronb30BaHNe MPOrpeccHH ISl PEUICHUs PeabHBIX 3a/au
NPUKIIAJIHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA
MHoxecTBO, onepanuu Haj MHOecTBamu. Jlmarpammel Dinepa—Benna. Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JUisi OMUCaHUsl peajbHbIX MPOLECCOB U SIBICHUMU, MpU

peIIeHNH 33129 U3 APYIUX YIeOHBIX MMPEIMETOB.

OnpeneneHHe, TEOoOpEMa, CICACTBUC, 1OKA3aTCILCTBO.

11 KUIIACC

Yucaa v BEIYMCJIEHUSA
Harypanenslie u nensie yucna. [Ipu3Haku 1eIMMOCTH LENTBIX YUCETL.
Crenensb ¢ pallMOHANIBHBIM MOKa3aTesaeM. CBONCTBA CTEIIECHH.

Jlorapudm umcna. JlecaTuuHbIe U HATypaIbHbIE JIOTAPUPMBI.

YpaBHeHus U HepaBeHCTBA

[IpeoOpa3oBanue BbIpakeHH, CoepKaALIUX JOoTrapru(MBbI.

IIpeoOpa3oBaHue BBIpAXKEHUH, COAECPIKAINX CTEEHH C PALlMOHAIBHBIM [TOKA3aTEIEM.
IIprmepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

ITokazaTenbHbIC YpaBHCHU U HCPABCHCTBA.



Jlorapudmuueckue ypaBHeHHsI 1 HEPaBEHCTBA.

Cucrembl JIMHEWHBIX ypaBHeHUU. PellleHMe MpUKIAIHBIX 3a/lad C MOMOIIBIO CHUCTEMBI
JIMHEWHBIX YpaBHEHUH.

Cucremsl u COBOKYITHOCTH pallMOHAJIbHBIX ypaBHeHHfI 1 HCPaBCHCTB.

HpI/IMeHeHI/Ie ypaBHeHHﬁ, CUCTEM U HCPABCHCTB K PCIICHHUIO MATCMAaTHUYCCKHUX 3ala4d U
3aJia4 U3 Pas3JIMIHbIX obnacreit HAayKHU U peanLHoﬁ KHU3HU.

DOYyHKUMH U TPAPUKHU

Oynkuus.  Ilepuonmueckne  yHxuuu. IIpoMexyTKn MOHOTOHHOCTH — (DYHKIUH.
Makcumymbl 1 MUHUMYMbl (QyHKIuU. HauOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rPaUKH.

IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U IpaUKH.

Hcnonb3oBanue rpadukoB GYHKIUH IS peIICHUS] YPABHCHHUM U TMHEWHBIX CUCTEM.

Ucnonbs3zoBanne rpagukoB (QYHKIHUI 715 UCCIIEIOBAHUS IPOIECCOB U 3aBUCUMOCTEH,
KOTOPBIE BOHUKAIOT MPU PEHICHUH 3a/1a4 U3 APYTrUX YUeOHBIX MIPEIMETOB U PEabHOM KU3HU.

Hayana maTeMaTH4eCKOro aHajmus3a
HenpepsiBable pyHKIIMN. MeTOA HHTEPBAIOB /s pEIIEHHUs] HEPABEHCTB.
[IpousBonnas ¢pynkiuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI TPOU3BOIHOM.

[Ipon3BonHbIe 35eMeHTapHBIX (QyHKIUNA. POpMYIIbl HAXO0XKIEHUS MPOU3BOIHON CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

HpI/IMeHeHI/Ie HpOH3BOI[HOfI K UCCJICJOBAHUTO (I)YHKLII/Iﬁ Ha MOHOTOHHOCTH U SKCTPCMYMBEI.
HaxoxneHnue HanOOJIBIIETO0 ¥ HAUMEHBIIICTO 3HAYCHUS (I)YHKI_II/II/I Ha OTPEC3KE.

[TpumeHeHre MPOW3BOJHOM TSI HAXOXKICHUS HAWIYYIIEro PEHICHUS B NPUKIAJHBIX
3a/1a9ax, JUIs ONpeJIeIeHIs CKOPOCTH poliecca, 3aJlaHHOT0 (GOpMYIIOi Ml rpadHKOM.

[lepBoobpaznas. Tabmauna nepBooOpasHbIX.
Wuterpan, ero reomeTpuueckuil M (u3ndeckuil cMbIci. BbluncieHune uHTErpana 1o

dbopmyne Hetorona—JleliOnuna.
INJIAHUPYEMBIE PE3YJIbTATBI



OcBoenue ydeOHOTrO mpeamera «MaremMaTukay JIODKHO 00eCIeurBaTh JIOCTHKECHHE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsl CIHCAYIONIMX JUYHOCTHBIX, METalpPEIMETHBIX U
HpeIMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE pe3ylbTaThl OCBOEGHUS HIpPOrpaMMbl ydyeOHOro mnpeamera «MaremaTtuka»
XapaKTepU3yIOTCS:

I'pax1aHCcKOE€ BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM MNO3MLMU OOyyarollerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHA POCCHHICKOro OOIIECTBA, NMPEACTABIEHHEM O MAaTEMAaTHUECKHX OCHOBaX
(YHKLMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHUH, MpPOLEAYyp TIpakJaHCKOro oOliecTBa
(BBIOOpBI, OMPOCHI M Ip.), YMEHHEM B3aUMOJEHCTBOBATH C COLUAIbHBIMU MHCTUTYTAMHU B
COOTBETCTBUM € UX (QYHKIMSIMU M Ha3HAUEHUEM.

ITaTpuoTHYECKOE BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKOM TPaXk1aHCKON HIEHTUYHOCTH, YBOXKEHHUS K TIPOILIIOMY H
HACTOSIIIEMY POCCUHCKOW MAaTEeMAaTHKHU, IEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHUSAM POCCUUCKHUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTUKEHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUSI:

OCO3HAHMEM JIYXOBHBIX IICHHOCTEH POCCHUICKOrO Hapoja, CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUSI, STHYECKOTO TIOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHOKEHUI HAyKH M JICITEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOHYHBOTO OYyIYIIETO.

DCTEeTUYSCKOE BOCIUTAHNUE:

OCTETUYCCKUM  OTHOIICHHMEM K  MHDY, BKIHOYas  OCTETUKY  MaTEMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, pacCyXIECHUH; BOCIPUUMUYHUBOCTBIO K
MaTEMaTUYECKUM acCIEKTaM pa3JInYHbIX BUA0B UCKYCCTBA.

Du3nuecKoe BOCIIUTAHHUE:

c(OpMHUPOBAHHOCTHIO YMEHHS IPUMEHATh MaTeMaTHUECKHE 3HAHUS B UHTEPECaxX 3/I0POBOTO
u Oe3omacHOro oOpasa >KHU3HHM, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA, peryisipHas Gu3nyeckas aKTUBHOCTB);



(I)I/ISI/I‘ICCKOI‘O COBCPUICHCTBOBAHUA, npu 3aHATUAX CHOpTI/IBHO-O3I[0p0BI/ITeJII>H0ﬁ
JACATCIIbHOCTBIO.

TpynoBoe BOCIUTAHHE:

FOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IU4HbIM
chepam pohecCHOHATBLHOW ACSITELHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaymieil mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MAaTeMaTHYecKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSKEHUH BCEHl ’KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANIPaBJICHHOCTH.

DKOJOTHYECKOE BOCITUTAHUE:

C(OPMHUPOBAHHOCTBIO JKOJIOTUYECKON KYJIbTYypbl, NOHUMAHHEM BIMSIHUA COLUAIBHO-
ODKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHONM M COLMAIBHOM CpEebl, OCO3HAHUEM
r7100anbHOTO  XapakTepa 93KOJOTMYECKMX  MpoOjieM; OpHeHTalued Ha  I[pUMEHEHHUe
MaTeMaTUYECKUX 3HAHWUW NI pEllieHus 3a/1ay B 00JIACTU OKPYXKAroIle Cpelbl, MJIaHUPOBaHUS
IIOCTYIIKOB ¥ OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILEH CPEJIbI.

LIleHHOCTH HaYYHOI'0 MO3HAHMS:

Cq)OpMHpOBaHHOCTBIO MUPOBO33pPCHUA, COOTBCTCTBYIOIICIO COBPEMCHHOMY YPOBHIO
Pa3BUTHA HAYKU U O6H.I€CTB€HHOI>1 IpaKTUKH, HTIOHUMAaHUEM MaTeMaTUYECKOM HAyKH KakK C(i)CpLI
YeJI0BEUYCCKOMI JACATCIIbHOCTH, OTAaIlOB ec PasBUTHA U 3HAYMMOCTHU IJId pa3BUTHUA LUBHUJIN3AalWU,
OBJIaICHUECM SA3bIKOM MAaTCMAaTHUKH 1 MaTeMaTH4YeCKON Ky.]'[LTypOﬁ KaK CpCACTBOM ITIO3HAHHWA MUPaA,
TOTOBHOCTBIO OCYIICCTBJIATH IMMPOCKTHYIO U UCCICAOBATCIIbCKYIO ACATCIIBHOCTD MHAUBHUAYAJIbHO
U B I'pyMIic.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yabTaThl OCBOSHHSI IPOTpaMMbl y4eOHOTO TipeaMeTa «MaTeMaTHKay
XapaKTePU3YIOTCS OBJIAJICHUEM VHHUBEPCATHHBIMUA HO3HABAM ESIbHBIMU OeliCTNEUSIMIL,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU,  YHUBEPCAIbHOIMU — PecyIsimUHbLMU
oelicmeusmu.

1) Vuueepcanvuvie nosnasamenvusle oeticmsus, obecneuusarom gopmuposanue 6a306vix
KOZHUMUBHBIX NPOYECCO8 00YHarOWUXCcsi (0CB0EHUE MemOo008 NO3HAHUS OKPYIJICAIOWe20 MUupd,

npuMeHeHue 102U4eCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jornyeckue n1eicTBUL:

BBISBIISITH M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHIH,
OTHOIIEHUHA MEXIy HOHATUAMH; (OPMYJIUPOBATH OINpEAENeHUs MOHATHH; yCTaHaBIUBATh
CYIIECTBEHHBIN NMPU3HAK KIACCU(PHUKAIMHU, OCHOBAHUS /ISl 000OLICHNUS U CPaBHEHUs, KPUTEPUHU
IIPOBOJIMMOIO aHAJIN3A;



BOCIIPHHUMATh, (OPMYIMPOBATH U MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHbIE, €IMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

BBISBIISITH MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (paKkTax, TaHHBIX,
HAOJIIOACHUAX M YTBEPKACHUAX; MpeAsaraTb KPUTEPUM JJsl BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeJIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JACIYKTHUBHBIX W HMHIYKTUBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOJMTH CAMOCTOSTEIBHO JIOKA3aTeIbCTBA MATEMAaTHYCCKUX YTBEPKICHUH (MPsAMbIE H OT
MPOTUBHOTO), BBICTPAUBATh ApPTyMEHTAIUIO, TIPUBOAUTH MPUMEPHl H  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BbIOUpaTh crnoco0 pelieHuss yueOHOW 3a/adyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILCHUS,
BBIOMpPATh HANOOJIEe MOIXOAAIINHA ¢ YIETOM CAMOCTOATEIBHO BBIACICHHBIX KPUTEPUEB).

bazoBrle ncciegoBaTeIbCKUe ACHCTBUS:

UCIIOJIb30BAaTh BONPOCHI KAaK MCCIEAOBATEIbCKUA WHCTPYMEHT TO3HAHUS, (POPMYIHPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHE, MpoOieMy, yCTaHABIUBAaTH HCKOMOE W JaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIIHI0, MHEHHE;

MPOBOJMTH CAMOCTOSITEIIBHO CIUIAHUPOBAHHBIA AKCIIEPUMEHT, UCCICAOBAHNUE TI0 YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJACHHS, IMPOIECCa, BBIABICHUIO 3aBHCHUMOCTEH
MEXy 00BEKTaMH, SIBICHUSMH, IIPOIIECCAMU;

CaMOCTOSTENILHO (OPMYITUPOBaTh OOOOIICHUST M BBHIBOABI IO pe3yJbTaTaM IPOBEIAEHHOTO
HAOJIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJIYYCHHBIX PE3yIbTaTOB, BHIBOJOB U
000011IeHMI;

MIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IMPOIECCA, a TAKKE BBIIBHTATh MPEATIOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ nadopmanuei:

BBIABIIATH AePUUUTH MHGOpPMALUK, TAHHBIX, HEOOXOMUMBIX JUIsI OTBETa Ha BONPOC M IS
pelLIeHMs 3a/1auu;

BBIOMPATh HH()OPMAITHIO U3 UICTOYHUKOB PA3IMYHBIX THITOB, aHATU3UPOBATh, CHCTEMATH3HPOBAThH
U MHTEPIIPETHPOBATh HH(OPMALINIO Pa3IMYHBIX BUJOB U (JOPM IIPEICTABICHHUS;
CTPYKTYpUPOBaTh WH(POPMALUIO, MPEJCTABIATh €€ B pa3IMYHBIX (OpPMax, HIUTFOCTPHPOBATH
rpadu4ecKku;

OILIEHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSTENEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvivie KOMMYHUKAMUBHbBIE Oelicmusl, 00eCneyusarm coopMupo8aHHoCns
COYUANBHBIX HABLIKOE 00YYAIOUUXCA.

Oo1ienue:

BOCIIPUHUMATh U ()OPMYJIMPOBATE CYX/IEHUSA B COOTBETCTBUU C YCIOBUSAMU U LETSIMU OOLCHUS;
SCHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHCHUA 110 X0y PEIICHUA 3aa4i, KOMMCHTHPOBATH HOJ'Iy‘IGHHBIfI pE3YyIbTAaT,

B X0J1e 00CY>KICHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX/1aeMOii TeMBbI, TPOOJIEMBI, pelaeMoi
3aaa4M, BbICKA3bIBATh UACH, HAICIICHHBIC HA ITOMCK PCHICHUA,; COIIOCTABJIATH CBOU CYXKICHUA C
CYXJIEHUSIMH JIPYTUX YYacCTHUKOB JHasiora, oOHapy>KUBaTh pa3jIinyMe M CXOACTBO MO3UIMH; B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,

NPEJICTaBISITh  PE3YyNbTAaThl pPELIEHUS 3aJauM, OKCIIEPUMEHTA, HCCIEI0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BHICTYIIJICHUS ¢ yYETOM 3aj1a4 IPEe3eHTAlMU U 0COOEHHOCTEN
ayJIUTOpHUH.



COTpYIHUYECTBO:

MOHUMATh M HCII0JIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHAMBHIyaTbHON paOOThI IPH PELICHUN
y4eOHBIX 3ajjay; MPUHUMATH II€JIb COBMECTHOH JEeSATEeIbHOCTH, IUIAHUPOBATh OpPraHU3ALUIO
COBMECTHOH pabOTHI, pacmlpeneisTb BUABl pabOT, JOrOBApHBATHCS, OOCYKIaTh MpoIece U
pe3yiabTatr paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B IPYNIIOBBIX (popMax paboTel (00Cyk1eHMs, 00MEH MHEHUH, «MO3TOBBIE IITYPMBI»
U MHBIE); BBINOIHAT CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMHU YJICHAMU
KOMAaHJIbl; OLEHMBATh KAdyeCTBO CBOEro BKJIaga B OOMUI MTPOAYKT MO KPHUTEPHSIM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

3) Vuueepcanvnvie pecynamuenvie deticmausi, obecnewusarom GopmuposaHue cmvlC08bIx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

CamMooprann3anus:

COCTABIIATh IUIAH, AITOPUTM PEHICHUs 3aJa4yH, BHIOUPATh CIIOCOO PEIICHHS C Y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH U KOPPEKTUPOBATH
BapUaHThI PEIICHUH ¢ y4ETOM HOBOI MH(POPMAIIUH.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMU II03HABATEILHOW PE(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBHUA M
MBICIIUTENBbHBIX MPOLIECCOB, UX PE3YIbTATOB; BJIAJAETh CIIOCOOAMHU CAMONPOBEPKU, CAMOKOHTPOJIS
npolecca U pe3ysabTara pelieHusl MaTeMaTHYeCKON 3aaui;

HPEIBUIETh TPYIHOCTH, KOTOPbIE MOTI'YT BO3HUKHYTb IIPU PELLICHUHU 3a/1a41, BHOCUTh KOPPEKTUBBI
B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAHIEHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSAM, OOBICHATH NIPUUMHBI JOCTHXKEHUS WIN
HEJIOCTHKEHUS Pe3yJIbTaTOB JeSATeIbHOCTH, HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY
OTIBITY.

IMPEAMETHBIE PE3YJIBTATHBI

OcBoenue ydueOHOTO Kypca «Anrebpa ¥ Havajla MaTeMaTUYECKOrO0 aHajln3a» Ha ypOBHE
cpenHero oduiero o0pa3zoBaHus JOHKHO 00ecreunBaTh JOCTHXKEHUE CIENYIOMIMX MPEIMETHBIX
00pa30BaTeNIbHBIX PE3yIbTaTOB!

10 KJIACC

Yuciia 1 BLIYUCICHUSA

OHCpI/IpOBaTL MOHATUAMU: PALMOHATIBHOC U JIECTBUTEIIBHOE qucio, OOBIKHOBEHHAsI U
JcCAaTHYHAasA I[pO6I), IMPOLICHTHI.



BrimmonasaTs apI/I(i)MeTI/I‘IGCKI/Ie orncpanru ¢ palrOHAJIbHBIMU U ,Z[GP'ICTBI/ITGJIBHBIMPI YHUCJIaMMU.

BoimonHaTe npuOMMKEHHBIE BBIYMCICHHS, WCIONB3YS TpaBUiIa OKPYTJICHUS, IelaTh
MIPUKUJIKY U OLICHKY pe3yJIbTaTa BIYMCIICHUII.

OnepupoBaTh NOHATHAMU: CTENEHb C LIEJIBIM I[TOKa3aTeleM; cTaHaapTHas (opma 3amnucu
JEMCTBUTENILHOTO YHCIA, KOPEHb HAaTypaJbHOW CTENEHH; UCIIOJIb30BaTh MOAXOJAIIYIO (opMy

3alnucu ﬂeﬁCTBHTeHBHBIX YUCCII AJid PCIICHUS IMPAKTUYCCKUX 3a1a4 U IMIPEACTABJICHUA JaHHBIX.

OnepupoBath MOHATUSMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJILHOTO YIJIa; UCIIOJIb30BATh
3aMKCh MPOU3BOJIBHOTO yIiia yepe3 00paTHbIe TPUTOHOMETPUYECKHE (DYHKIIUU.

YPaBHeHI/IH H HEPABCHCTBA

OHGpHpOBaTb IMOHATHUAMUA: TOKACCTBO, YPABHCHUC, HCPABCHCTBO, LECJIO0C, PALIMOHAJIBHOC,
HPppauOHAJIbHOC YPABHCHHUEC, HCPABCHCTBO, TPUTOHOMCTPUYICCKOC YPABHCHUC,

BoinonusaTte  mpeoOpa3oBaHMs ~ TPUTOHOMETPUUECKHUX  BBIPDAKEHUH W pellarhb
TPUTOHOMETPUYECKUE YPABHEHHUS.

BreinmonHsaTh Hp606p330BaHI/I$I LOCJIbIX, PAaOXMOHAJIbHBIX W HPPALlUMOHAIbHBIX Bpra)KCHI/Iﬁ u
peuaTb OCHOBHBIC TUIIBI LICJIbIX, PAIMOHAJIBHBIX U HPPALMOHAJIbHBIX ypaBHeHI/Iﬁ W HCPAaBCHCTB.

[TpuMeHATH ypaBHEHMsI M HEPABEHCTBA Ul PELICHMs] MAaTeMaTUYECKUX 3a/1ad U 3a7ad U3
Pa3IUYHbIX 00J1aCTe HayKU U peasIbHOM JKU3HHU.

MOZ[GJIHpOBaTI) pCaIbHBIC CHUTyallMUM Ha A3bIKC aﬂre6p1>1, COCTaBJISITb BbIPAXKCHUA,

yYpaBHEHHsI, HEpPABEHCTBA 110 YCIOBHIO 3a/ladyd, WCCICI0BAaTh TIOCTPOCHHBIE MOJCIU C
UCIIOJIb30BAHUEM arlapaTa ajreops.

DYyHKIUHN U TPaPUKH

OrniepupoBaTh NOHATHAMU: (DYHKIIHS, CTIOCOOBI 3a1aHus QYHKIIUU, 00JIACTh ONIPEICTICHUS U
MHO’KECTBO 3HaU€HUN (QyHKIUU, rpa@uK GYHKIMH, B3aUMHO OOpaTHbIE (YHKIIUH.

OnepupoBaTh NOHATUSIMH: YETHOCTh U HEUETHOCTh PYHKIIMU, HYIH (QYHKIIUU, TPOMEKYTKHU
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatek rpaduky GQyHKIMHA U1 pELIeHns] ypaBHEHUH.

Crpouth u uyuTaTh rpaduku JTUHEHHOW (QYHKIMHU, KBaJAPATUUYHON (YHKIUH, CTETIEHHOM
(YHKINU C LEBIM [TOKa3aTeNeM.

Hcnonb3oBate rpaduku GyHKIMHA JUIs MCCIEIOBaHUS INPOLIECCOB U 3aBHUCUMOCTEH MpU
pelleHnn 3a/a4d U3 IpYTuX y4eOHBIX MPEeIMETOB U peallbHOM KM3HU; BbIpaxaTb (opMyliaMu
3aBUCUMOCTH MEXY BEIMYUHAMU.



Hauana MmaTeMaTH4eCKOI0 aHAJIM3a

OnepupoBaTh MOHATUSAMU: IOCIIEOBATEILHOCTh, apU(PMETHUECKass U TeOMEeTpHYecKas
IIPOrPECCHUH.

OnepupoBaTh HOHATHAMU: OECKOHEUHO YOBbIBaIOLIasi TeOMETpUUECKas Iporpeccus, CymMma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCHH.

3aI[aBaTB MOoCJICA0BATCIIbHOCTU pa3JINIYHbIMU crocobaMu.

Hcnonb30BaTh CBOMCTBA IMOCIENOBATEIBHOCTEH M MPOTPECCHH ISl PEHICHUS peabHBIX
3a[a4 NPUKIIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA
OHGpI/IpOBaTI) IIOHATHUAMHA. MHOXKECTBO, 0H€paIII/II/I Haa MHOXCCTBAMM.

Hcmons30BaTh TeOpeTI/IKO-MHO)KCCTBCHHHﬁ arrapar JJis1 ormrcaHus peajlbHbIX IIPOUCCCOB U
HBHGHHﬁ, IIpU pCHICHUH 3a1a4 U3 JPYIrux y‘{e6HBIX IpeaAMCTOB.

OHGpHpOBaTb MMOHATHUAMMU: OIIPCACIICHHUEC, TCOPCMA, CICACTBUC, 1OKA3aTCIbCTBO.

11 KUIIACC

Yucaa ¥ BLIYUCIEHUS

OHGpHpOBaTB IMOHATHUAMUA: HATypaJbHOC, MOCJI0€ YHCIO0, HCIIOJb30BaTh [IPU3HAKU
ACIIMMOCTHU LCJIBIX YHUCCII, PA3JIOKCHNUEC YUCJIa HAa ITPOCTHIC MHOKHUTECIIN [JIA pCHICHUSA 3a/1a4.

OHepI/IpOBaTB IMOHATHEM: CTCIICHDb C pAlMOHAJIBHBIM ITOKA3aTCJICM.

OnepupoBaTh MOHATUAMHU: JIOTapu(dM YKcia, JECATUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUs1 M HEpaBEHCTBA

[IpuMeHsTh CBOMCTBA CTEMEHM JUIsl MpeoOpa3oBaHUsl  BBIPAXKEHMI; ONEpUpPOBATH
MOHATUSMH: [TI0KA3aTEIIbHOE YPABHEHUE U HEPABEHCTBO; PEILIATh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX
YpaBHEHUH U HEPABEHCTB.



BeimonHsaTe npeoOpa3oBaHMsl BBIPAXKEHUM, COAEpXkalluX Jorapudmsl; onepupoBarhb
MNOHATUSIMM: JIoTapu(PMHUUECKOe YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHbBIE THIIBI
JOrapuPpMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxoauts pemienus NpocTeUInX TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEWHBIX YPAaBHEHUM U €€ pelIeHHE; HCIIO0Ib30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH IS PEIIEHUS NPAKTUYECKUX 3a/1ay.

Haxoauts penieHus npocTeHIuX CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX ypaBHEHUHN U
HEPABEHCTB.

MOI[GJ'II/IpOBaTB pCalIbHBIC CUTyalMHM Ha A3BIKE anre6pbl, COCTABJIAITb  BBIPAXKCHMUA,
YpaBHCHUS, HCPABCHCTBA U CUCTCMBbI 110 YCJIOBUIO 3ada4U, UCCICAO0BATH ITIOCTPOCHHBIC MOACIIN C
HCIIOJIb30BAHUEM allrapara anre6pbl.

DOyHKIUH U rpaduKu

OnepupoBaTh NOHATUSAMHU: IepHOANYEcKass (YHKIMS, NPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOUKH dKCTpeMyMa (DyHKIMH, HauOoJbllee W HauMEHbIIee 3HaueHHs (YHKIUU Ha
IPOMEXKYTKE; UCIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIUH, 3aJaHHOH rpa)uKoM.

OnepupoBaTh  MOHATUSAMHU:  TpaduKd  TOKa3aTeNbHOM,  Jorapu@Muueckoil  u
TPUTOHOMETPUYECKUX (PYHKUUN; N300paxarh UX HA KOOPAUHATHON TNIOCKOCTH M UCIIOJIb30BATh

JUISL pELIEHUs] YPABHEHUI U HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaduKu JUHEWHBIX YpaBHEHUH W
UCIIOJIB30BAaTh UX IS PEILICHUS CUCTEMBI TUHEHHBIX YPABHECHUM.

Hcnonb3oBate rpaduku (yHKUMH JUIS HUCCIEIOBAHUS IMPOLECCOB U 3aBUCHUMOCTEH W3
JIPYTUX Y4EOHBIX TUCIUIUINH.

Hauyana MaTeMaTH4ecKOro aHaju3a

OnepupoBaTh MOHATUSMU: HETIpepbIBHAS (DYHKILMS; IPOU3BOIHAS (PYHKIIUH; HCIIOJIb30BATh
FeOMETPUUECKUN U (PU3MYECKUI CMBICI POU3BOJIHOM JJIsl pELICHUS 3a/1a4.

HaxoauTe npou3BOAHbBIE 37€MEHTAPHBIX (YHKIMM, BBIUUCIATH MPOU3BOJHBIE CYMMBI,
MPOU3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnons30BaTh MMPOU3BOAHYIO JIsI HCCJICHOBAHUA (pYHKLII/II/I Ha MOHOTOHHOCTbL H
9KCTPEMYMBI, IPUMCHSATH PE3YJIbTATHI UCCIICAOBAHHUA K ITIOCTPOCHUIO I“pa(l)I/IKOB.

Hcnonb30BaTh NPOU3BOJHYIO JJId HAXOXACHUA HAWIYUHICTO PCHICHHA B IMPHUKIIAAHBIX, B
TOM 4YHUCJIC COIITMAJIbBHO-3KOHOMHNYCCKHX, 3aJadax.



OnepupoBaTh MOHATUAMHU: MEPBOOOpa3HAsE M MHTErpall; MOHHUMATh I€OMETPUUECKUNA U
buznyeckuit CMbICT UHTETpaa.

Haxoaute mepBooOpasHbIC 3JIEMEHTAPHBIX (YHKIHH; BBIYHCIATH HHTErpai mo (Gopmyiie
Herorona—JleinOuuua.

Pemate IMPUKJIAAHBIC 3a/la4yi, B TOM YUCJIC COLNMAJIIbBHO-3KOHOMHUYCCKOI'o U (bPISI/I‘-IeCKOI‘O
XapakTepa, CpeaACTBaMM MaTEMaTUYCCKOI'O aHaIM3a.



TEMATHYECKOE IIJTAHUPOBAHUE

10 KVIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KommuectBo wacos | DnexTpoHHbIE (ITUPPOBEIC)
n/m Beero|| Kontponsnsle | IlpakTuueckue 0bpasoBaTeNnbHbIE PECypChl
paboThI paboThI
1  |[MHOXecTBa pallMOHATIBHBIX U ICHCTBUTEIBHBIX YHCEIL. 14 1 0 https://www.yaklass.ru/p/algebra
PanmonanbHble ypaBHEHHS 1 HEPABEHCTBA
|2 ”q)yHKI_II/II/I u rpaduku. CTEmeHp ¢ HEeIbIM ITOKa3aTeIeM H 6 H 0 H 0 Hhttps://WWW.yaklass.ru/ p/algebra ‘
3 |Apudmerndeckuit KopeHb N—oii cTeneHu. MppannoHaibHbie 18 2 0 https://www.yaklass.ru/p/algebra
ypaBHEHUS U HEPABEHCTBA
|4 ”CDOpMyJ'IbI TPUTOHOMETPHH. T pPUTOHOMETPUYECKHE YPAaBHCHUS H 22 H 1 H 0 Hhttps://WWW.yaklaSS.ru/ p/algebra ‘
|5 ”HOCJ‘IGI{OB&TGJ‘IBHOCTI/I 1 IIPOrPECCUH H 5 H 0 H 0 Hhttps://WWW.yaklaSS.ru/ p/algebra ’
6 ||HoBropermue, 0606menne, cucrematusanus 3uaHmit | 3 | 1 [ 0 Inttps://www.yaklass.ru/p/algebra ’
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 5 [ 0 [ |
11 KJIACC
Ne HanmenoBanue pa3nesnoB U TeEM IpOrpaMMbl ‘ KonnuecTBo yacos ‘ OnekTpoHHbIe (IUPOBHIE)
n/m Bcero| KontpossHbie [MpakTryeckue obpazoBaTenbHbIE PeCypCE!
paboThI paboTHI
1 Crenens c pallnoHaNbHBIM NOKa3aTenem. [loka3zarenpHas 12 1
¢bynkiyst. [TokazaTenbHbIe YpaBHEHHS U HEPABCHCTBA
2  |[Jlorapudpmunueckas ¢pynkuus. Jlorapudpmudeckue ypaBHEHUs U 12
HEpPaBEHCTBA
3 |[Tpuronomerpudeckne GyHKINU U UX TPa(QUKH. 9 1
TpuronoMeTpuyecKre HepaBeHCTBA
|4 HHpOI/BBOI{HaS{. ITpumeHneHne npon3BOHON H 24 H 1 H H ’
|5 HI/IHTerpan Y €T0 IPUMEHEHHS H 9 H H H ’
|6 HCI/ICTGMBI ypaBHEHUM H 12 H 1 H H ’
|7 HHaTypam)Hme U TIeTIbIC YnCIIa H 6 H H H ‘



https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra

No HanmMeHnoBaHue pa3iesioB U TEM IPOTrPAMMBI ‘ KonnuecTBo acos ‘ DneKkTpoHHbIE (IU(PPOBHIE)
n/n Beero|| Kontponbusie | Ilpaktudeckue 0bpazoBaTeNbHEIE PECypCEI
paboThl paboThl
|8 HHOBTOpeHI/Ie, 000011IeHHEe, CUCTEMATH3AI 3HAHUHI H 18 H 2 H H
IOBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 102 || 6 I 0 [

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka: anreOpa U Hauyajla MAaTEMaTUYECKOTO aHalln3a, reoMeTpusi. Anredpa U Hayalla MaTeMaThiecKoro ananusa (B 2 yactsx), 10-11 kmaccsl/

Yactp 1: Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; nox penakuueid Mopakosuua A.I'., OO1iecTBo ¢ OrpaHnyeHHON

orBeTcTBeHHOCTHIO « IOl MHEMO3UNHA»

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1.MopakoBuy A.I'. AnreOpa n Havana ananu3a. 10-11 kmaccel (0a30BbIi YPOBEHB): METOAMYECKOE TTocodue 1t yuutens. — M. Muaemo3una, 2020

2. Obyxosa JI.A., 3anuna O.B., /lankosa 1.H. [Toypounsie pa3zpabotku mo anredbpe u Hadasam ananuza: 10 kmacc.- M.: BAKO, 2021

3. [TormoB M.A. KoHTpoJbHBIE B cCaMOCTOsITEIbHBIE padoThI 1o anredpe: 10 kmacc. - M.: Muemosuna, 2010




4. KoHTpOJbHO-U3MEpUTEIbHBIE MaTepuanbl. Anredpa u Hadana ananu3za: 10 kmacc / coct. A.H. Pypykun.- M.: BAKO, 2022

5. Camconos [1.1. Anrebpa u Hauana maremaTrueckoro ananuza. 10-11 kiaccer. OOyuarommue KOHTpoabHbIE paboThl.-M.: Nnekca, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://www.yaklass.ru/p/algebra



