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IHHOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma ydeOHOro kypca «Aisredpa W Hadajga MaTeMaTHYECKOTO
aHanm3a» 0a30BOTO ypoBHSA 1yst oOygarontuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
®denepanbHOTO TOCYAApPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJApTa CPEJHEro OOIIEro
oOpa3zoBaHus, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMM, MPEIBABIIEMBIX K
MaTeMaTUYeCKOMY 00pa30BaHUIO, U TPAAMIIUN pOCCUICKOTO oOpa3oBaHus. Peanuzanus
MPOTrpaMMBbl 00ECTICUMBACT OBJIAJCHUE KIFOYEBHIMU KOMIETEHITUSMHU, COCTABIISTFOIITIMHI
OCHOBY IS CaMOpa3BUTHS H  HENPEPBIBHOTO  0Opa3oBaHUs, IICJIOCTHOCTH
OOILIEKYIbTYPHOTO, JUYHOCTHOTO M  I[IO3HABATEIBHOIO  PAa3BUTHUS  JIMYHOCTH
00yJarommxcs.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa m Havajia MaTeMaTHYECKOTO aHAINM3a» SIBISETCS OJHUM U3
Ham0OoJee 3HAYMMBIX B IMPOTPAMME CTAPIIEH MIKOJIBI, TOCKOJBKY, C OJHON CTOPOHBI, OH
o0ecrieunBaeT MHCTPYMEHTAIbHYIO 0a3zy JJii U3Y4YEHHUs] BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C JApPYroil CTOpOHBI, (POPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIIJICHHUE
YVYAIlUXCAd HAa YpPOBHE, HEOOXOAUMOM JUIsl OCBOCHHMS KYypCOB HH(DOPMATHKH,
OOIIIECTBO3HAHUSA, HMCTOPHH, CIOBECHOCTH. B pamMkax [gaHHOTO Kypca ydaluecs
OBJIAJICBAIOT YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HaykKu, KoTopass (opMylIupyer
CBOM JOCTHKEHUS] B MaTEMaTUYECKOU opme.

Kypc anreOppl ¥ Hauaia MaTeMaTHMYECKOTO aHalIM3a 3aKJIaJbIBA€T OCHOBY IS
YCTEIIHOTO OBJAJICHUs 3aKOHAMHU (PU3WKHU, XUMHUHU, OWOJIOTUH, TIOHUMAHUSI OCHOBHBIX
TEHACHIIUA DKOHOMHUKHA M OOIIECTBEHHOW >XM3HHM, MO3BOJIIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HCIOJIb30BATh UX
B TIOBCEIHEBHOHN >XM3HU. B ToOXXe Bpemsi OBlajeHHE aOCTPAKTHBIMM U JIOTHUYECKU
CTPOTUMH  MaTeMAaTHUYECKUMH KOHCTPYKIUSIMU  pa3BUBAET yMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTh YTBEPKACHHUS, UCTIOIB30BaTh 0000IIEHIE
M KOHKpeTH3aluio, abCcTparupoBaHWE H aHAIOTHIO, (OPMUPYET KpEeaTUBHOE W
KpUTHYECKOe MbllieHne. B Xxoxe wu3ydeHus anreOppl M Hayal MaTeMaTH4YEeCKOIro
aHaJIM3a B CTaplIeil IIKoJie ydyaluecsl MOoJIy4yaroT HOBBIA ONBIT PEIIeHUs MPUKIaJIHbIX
3a/1a4, CaMOCTOSITEILHOTO MTOCTPOCHUS MAaTEMAaTHUECKUX MOJICTICH peabHbIX CUTYaIlHid
¥ MHTEPIPETAINH MMOTYICHHBIX PEIICHUH, 3HAKOMSTCS ¢ IPUMEpPaMU MaTeMaTHIECKUX
3aKOHOMEPHOCTe B MNpUPOJE, HAayKe U B HCKYCCTBE, C  BBIJAIOLIUMUCS
MaTEeMaTHYE€CKUMH OTKPBITUSIMU U UX aBTOpaMH.

Kypc oOnamaer 3Ha4MTENbHBIM BOCHUTATEIBHBIM MMOTEHLUAIOM, KOTOPBIH
peanu3yeTcss Kak dYepe3 YyueOHbIM MaTepuall, CIOCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33pEHHUS, TaK M 4epe3 chneuu(uky y4deOHOH JesTeNbHOCTH,



TpeOyIolIeld CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH, MPOJOJIKUTEIBHON KOHILIEHTpalUU
BHHUMAHMSI U OTBETCTBEHHOCTH 3 ITOJIYYEHHBIN pe3ysbTarT.

B ocHoBe Meronuku oOyueHHUs aiaredpe M HadajgamM MaTeMaTUYECKOTO aHalIu3a
JICKUT ACSITEIbHOCTHBIN MPUHITUI 00YUICHHS.

CrpykTypa Kypca «AnreOpa M Hadalla MAaTeMaTHYE€CKOrO aHajau3a» BKIKOYAET
CIIENYIOIME COJEP/KATEIBbHO-METONYECKAE JIMHUM: «Yucna W BBIYHCICHUN»,
«DyHKIIMU U TpaduKn», «YpaBHEHHUsS U HepaBeHCTBa», «Hauama maremaTuueckoro
aHanusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-METOAUYECKHE
JMHUYU U3YYal0TC Ha MPOTSKEHUU ABYX JIET 0OyUEeHHs B CTapUICH IIKOJIE, €CTECTBEHHO
NOMOJIHSS APYr JApyra M TNOCTENEHHO HACBIIAsCh HOBBIMM TEMaMU W pPa3lellaMH.
JlaHHBIN KypC SBJISETCS MHTEIPATUBHBIM, MTOCKOJIbKY OOBEIUHSIET B ceOe copepKaHHe
HECKOJIbKMX MAaTeMaTUYeCKUX AUCLUUIUIMH: aaredpa, TPUrOHOMETPHs, MaTeMaTHUECKUN
aHaju3, Teopuss MHOXKECTB U Ap. [lo Mepe Toro kak ydamuecs OBIaJeBalOT BCE Ooee
IIMPOKUM MaTEMaTUYECKUM allapaToM, y HHUX IOCJIEI0BATENbHO (OPMHUPYETCS M
COBEPLICHCTBYETCSI YMEHHUE CTPOUTHh MATEMAaTUYECKYH0 MOJECIb PEajJbHON CUTYyalluH,
OPUMEHATh 3HAHUSA, IOJIyY€HHblE B Kypce «AureOpa M Hayala MaTeMaTH4YECKOTrO
aHaJu3a», JUIsl PEIIEHUS CaMOCTOSTEIbHO C(HOPMYJIMPOBAHHON MaTeMaTU4eCKOU
3a/1a4M, a 3aTEM MHTEPIPETUPOBATH MTOJyYEHHBIN pPE3yJIbTAT.

ConepxarenpHO-MeTOAMYECKAsT JHHUA «YHCIIa W BBIYMCIECHUS» 3aBEpIIACT
(opMupOBaHHE HaBBIKOB HCIOJB30BaHUS JACHCTBUTEIBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOW ImKoie. B crapmieil mkoire ocoboe BHUMaHHUE YICISIETCS
(GOpPMHpPOBAaHUIO TMPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOUMX B ceOs
WCIIOJIb30BAaHUE  PA3IUYHBIX (OpM 3amucu  JAEMCTBUTENBHOTO 4YHUCIA, YMEHHUE
PAlMOHAIIBHO BBINIOJHATH IEWCTBUA C HUMU, A€JaTh NMPUKUAKY, OLICHUBATH PE3YJIbTAaT.
OOyuaromuecs TMOJy4alOT HaBBIKM TNPUOJMKEHHBIX BBIYMCICHUHN, BBINOJIHEHUS
JNEUCTBUHA C 4YHUCJIaMH, 3allUCAHHBIMA B CTaHJApPTHOW ¢opMe, UCIOIb30BaAHUS
MAaTEMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIJIOBBIX BBIPAKECHH.

JIuHna «YpaBHEHHS] W HEPABEHCTBA» PEAIM3YETCS Ha IPOTSIKEHUH BCETO
oOyueHuss B CTaplied IIKoJe, TMOCKOJbKY B KaXJIOM pasJele MNporpamMmmbl
MPEIyCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 3afad. OOywaroniyecs OBJaJEeBaOT
pa3JIMYHBIMA ~ METONAMM  PELICHUSA LENblX, pPalUOHAJIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTeJIbHbIX, JIOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUI, HEPABEHCTB U
ux cucteMm. [lonydyeHHbIE yMEHHS HCHOJB3YIOTCS TPH HUCCIENOBAHUM (YHKUUNA C
IIOMOLIBI0 IPOU3BOJHOW, PEIICHUM NPUKIAAHBIX 3a4a4 M 3aJa4 Ha HAXO0XICHUE
HauOOJBIINX M HAUMEHbIINWX 3HaueHUW (yHKuuu. JlaHHasg copepKaTeinbHas JHHUS
BKJIIOYAET B ce0s Takke (pOpMUPOBAHUE YMEHUM BBINOIHATH PAcyEThl MO (GopMyiam,
npeoOpa3oBaHus IEJbIX, palMOHAIbHBIX, UPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX
BBIPAKEHUN, a TaKKe BBIPAKEHUN, COAepKaluX cTeneHu u jorapudmel. braromaps
M3YYEHHUIO anreOpanvyeckoro marepuajia IMpPOUCXOAUT JalibHEHIee pa3BUTHE



AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS Y4aliuxcs, (GOPMUPYIOTCS HaBBIKU
JNEYKTUBHBIX PaCCyXICHUW, pabdOThl ¢ CHUMBOJBHBIMH (OpMaMH, NpeacTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCUMOCTEM B BHJIE PABEHCTB W HEPABEHCTB. Ajreodpa
npemiaraeT 3QpGeKTUBHBIC MHCTPYMEHTHI I PEIICHHS MPAKTHYECKUX U €CTECTBEHHO-
HAYYHBIX 3314, HAJISIAHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KakK SI3bIKa HAYKHU.

ConepxaTenpHo-MeTOAMYEeCKasT  JHHUSA  «DyHKIMU W TpaduKW»  TECHO
MEPEeIUIETAETCsl C JIPYTMMU JIMHUSIMM Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 3aJaéT
MOCJIEIOBAaTENbHOCTh M3Yy4YE€HUs Marepuana. M3ydeHwe CTeneHHOM, IOKa3aTeIbHOU,
jJorapuMUUEcKOd W TPUTOHOMETPHUECKUX (YHKUMNA, WX CBOMCTB U TpadHKOB,
WCIIONIh30BaHNe (YHKIMHA JUIsl pelieHusl 3amad W3 JAPYyrux Y4eOHBIX TPEAMETOB U
pEAIbHOM JKM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIM30M, TaK M C PEIICHUEM
ypaBHEHHM U HepaBeHCTB. [Ipu 3ToM Oousbllloe BHUMaHUE yaenseTcs (popMHpPOBAHHUIO
YMEHHS BBIpaXKaTh (POpMYJaMHU 3aBUCHUMOCTH MEXAY pPa3IUYHbIMU BEJIUYHUHAMH,
HCCIICIOBATh TOJIydeHHbIE (PYHKIUM, CTpOUTh uX rpaduku. Martepuan 5>Toi
COAEPKATEJIbHOM JMHUM HAIICJICH HAa pPa3BUTUE YMEHHUMl W HABBIKOB, IO3BOJISIONIUX
BBIpaKaTh 3aBHCHMOCTH MEXJY BEIMYMHAMH B PA3IUIHON (opMme: aHATUTHUCCKOM,
rpaduyeckoi u ciaoBecHOH. Ero uzyduenue crmocoOCTByeT pa3BUTHIO aJITOPUTMHIECKOTO
MBIIUIEHUS, CTIOCOOHOCTH K 00O0OIIEHUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHass nuHus «Havama wMaremMatndeckoro aHanusa» MO3BOJISIET
CYIIECTBEHHO PAaCHIMPUTh KPYr KaK MaTeMaTHUYE€CKMX, TaK M TPHUKIATHBIX 3ajad,
JOCTYIMHBIX OOYYarONIUMCS, y KOTOPBIX IOSBISETCS BO3MOXKHOCTH HCCJIEAOBATH H
CTpOUTh Tpaduku (YHKIUN, OMPEACNSITh UX HAUOOJBIINE U HAUMEHBIIUE 3HAUYCHUS,
BBIYUCIIATh IUIomaau (Guryp U OOBEMBI TeJ, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHasi cojlepKarenbHas JIMHUA OTKPBIBAET HOBBIE BO3MOKHOCTH
MOCTPOEHUS] MAaTEMATUUYECKUX MOJIEJIEH peabHbIX CUTYAIlUi, HAXO0KICHUS HAMTY4IlIero
pelliecHusT B TPUKIAAHBIX, B TOM YHCJIE COIMAJIbHO-DKOHOMMYECKUX, 3ajadax.
3HAKOMCTBO C OCHOBAaMH MAaTE€MAaTHYECKOIO0 aHajiu3a CIIOCOOCTBYET Pa3BUTHUIO
a0CTpakTHOr0, (POPMAIBHO-JIOTHUYECKOTO U KPEATUBHOI'O MBIIUICHUS, (DOPMHUPOBAHUIO
YMEHHUH pacrno3HaBaTh IPOSIBJICHUS 3aKOHOB MAaTeMAaTUKU B HayKe, TEXHUKE U
uckycctBe. OOydJaronrecs: y3HalT O BBIJAIONMIUXCS Pe3yJibTaTax, MOJyUYeHHBIX B XOJI€
pPa3BUTHSI MATEMATUKU KaK HayKH, U KX aBTOpax.

ConepxarenpHO-MeTOAMYECKasE JUHUS «MHOXECTBa W JIOTMKa» B OCHOBHOM
MTOCBSIICHA 3JIEMEHTaM TEOpUU MHOJKECTB. TeopeTnko-MHOKECTBEHHBIE
MPEJCTABIICHUS] TPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTEMAaTUKU W MpeIIararot
HanboJiee yHUBEPCAIBbHBINA $S3bIK, OOBEIUHSAIONIMA BCE pa3/ielbl MATEeMATHKA U €€
MPUIIOKEHNUM, OHHM CBSI3BIBAIOT Pa3HbIC MATEMATUYECKUE JUCLMUIUIMHBI B €JUHOE 1IEJIOE.
[TosToMy BaXHO JaThb  BO3MOXHOCTh  IIKOJIBHHUKY IIOHUMAaTh  TEOPETUKO-
MHOYECTBEHHBIH SI3bIK COBPEMEHHON MaTeMaTUKH U HCIIOJIb30BaTh €ro JJIsl BRIpaKEHUS
CBOMX MBICJICH.



B kypce «AnreOpa v Hayaia MaTeMaTUYECKOrO aHaIN3a» MPUCYTCTBYIOT TaKXKe
OCHOBBl MAaTEMaTHYeCKOT0 MOJEIUPOBAHUsS, KOTOpbIE MPHU3BaHBI C(HOPMUPOBATH
HABBIKM TMOCTPOEHUS MOJENEN peallbHbIX CHUTYallMil, WCCIIEIOBAHUS 3THUX MOJENEH C
MIOMOILBIO  ammapara ajreOpbl M MaTeMAaTHYeCKOro aHajiu3a W HHTEpIpeTalnuu
MOJIyYEHHBIX PE3yNbTaToB. Takue 3amaHus BIUIETEHbl B KaXKIbI1 U3 Ppa3eiioB
IpPOrpaMMBbl, MOCKOJIBKY BECh MaTepual Kypca MIMPOKO HCIONb3YETCA ISl PEUICHUS
OpUKIAAHbIX 3anad. [lpy pemeHun pealbHbIX NPAKTHYECKUX 3a7ad  ydauluecs
pPa3BUBAIOT HaA0JII01ATEIbHOCTD, yMEHUE HaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIOJB30BaTh AHAIOTHIO, 0000IIaTh M  KOHKPETU3UPOBATH
npobsieMy. JlesTenbHOCTh 10 (POPMHUPOBAHHUIO HABBHIKOB PELICHHS MPHUKIAIHBIX 3a7a4
OpraHmM3yercss B IIpolecce H3Y4YeHHMsI BceX TeM Kypca «AnreOpa W Hayaia
MaTeMaTHYECKOr0 aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM mutaHe Ha M3yUEHHE Kypca alireOphl U Hayal MaTeMaTHYECKOIo aHaln3a Ha
0a30BOM ypOBHE OTBOAUTCA 2 vaca B Henento B 10 kimacce u 3 yaca B Hemento B 11
KJ1acce, BCEero 3a jiBa rojia ooyuenusi — 170 gacos.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE U JACCSATHUYHBIE JApOOU, TMPOICHTHI,
OecKOHEUYHbIEC TIEPUOANUECKUE IpOoOH. AprpMETHUECKUE OTNepalliu C PallMOHATBEHBIMU
YHClIaMU, TPEoOPa30BaHMs YUCIOBBIX BhIpakeHUU. [IpuMenenue npobeil 1 mporeHToB
JUISL peLIEHUS IPUKJIAJAHBIX 3a7]a4 U3 Pa3JINYHbIX OTpaciiel 3HAHUM U peaIbHOU KU3HH.

JleicTBUTENBHBIE  4YMCha. PanuoHaJBbHBIE W HPPALMOHAIBHBIE  YHCIIA.
Apudmernueckre onepanuu ¢ ACHCTBUTENbHBIMH yuciamu. [IpuOnmx€HHbIE
BBIYMCIICHNUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BHIYMCICHUMN.

Crenenp ¢ nenbiM nokaszareneM. CrangapTHas ¢opMa 3alUCH JEHCTBUTEIBHOTO
yucna. Vcnonp3zoBanue noaxoxsmed (opMbl 3alUCH JEHCTBUTENBHBIX YHCEN JIf
peLIeHUs PAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

ApudmMeTnyecknii KOpeHb HaTypaJIbHOM cTeneHu. JlelcTBrs ¢ apuMeTHUECKUMU
KOPHSAMH HaTypaJIbHOW CTETIEHHU.

CHHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, ApKKOCHHYC,
APKTAHI'€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIBI.

YpaBHEeHHE, KOpPEHb YypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meton
MHTEPBAJIOB.

Peenune uensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUM.

IIprMeHeHne ypaBHEHHM M HEPABEHCTB K PELICHMI0 MAaTeMAaTUYECKHUX 3a1ad U
3a/1a4y U3 pa3Iu4HbIX 001acTel HAYKH U peabHOU KU3HH.

DYyHKIUHN U TPAPUKU

Oynkius, cnocobbl 3amanus Gynkmuu. ['paduk dysakmun. B3anmHo oOpaTHbIC
byHKIIUN.

OO6nactb omnpeaesieHUss M MHOXECTBO 3HaueHUd (ynkiuu. Hymm ¢dyHkumm.
[TpomexxyTkH 3HAKOMOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIUH.

CrenenHast GyHKUMS C HATypaJbHbIM U 1I€JIbIM ToKaszateneM. EE€ cBolicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-Oi CTEIEHHU.

TpuronomeTrpudeckasi OKpy>KHOCTb, ONIPEICTICHUE TPUTOHOMETPUUECKUX (PYHKIIHIMA
YHUCJIOBOI'O apryMEHTA.

Hayana mareMaTH4eCKOro aHAIU3a



[locnenoBarenbHOCTH, CIOCOOBI 3aJaHus MOCJen0BaTeabHOCTE. MOHOTOHHBIE
MOCJEN0BATEIBHOCTH.

Apudmernueckass U TeoMeTpuueckas mporpeccuu. beckoHeuHO yObIBaromias
reomerpudeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOMN
nporpeccun. @Dopmysia CIOXKHBIX MNPOUEHTOB. Mcmonb30BaHWE MOPOrpeccur ISt
pELIEHUs peallbHbIX 3a]1a4y MPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

MHoXecTBO, omnepaluud HajJ MHOXecTBamH. Jluarpammbl Oiliepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO —ammapara Uil  OMNMCAaHHUS PEaJIbHBIX
MPOIIECCOB U ABJICHUMN, IPU PEIICHUM 3aJ]1a4 U3 IPYTUX YYeOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KUIACC

Yucaa 1 BBIYUCTCHUSA

Harypanbnsbie u nensie uncia. [Ipu3Haku 1e1MMOCTH LETBIX YHACEI.

CreneHb ¢ palHOHAIBHBIM MOKa3aTeneM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JleciTuuHble U HATypaIbHbIE JIOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALIUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIpAXKEHUH, COAEPKAIIMX CTENEHH C  PALMOHAIbHBIM
ITOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHbIE YpaBHEHMS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS U HEPABEHCTBA.

CucreMbl JIMHEVHBIX ypaBHEHWW. PelleHne mNpuKiIaaHbIX 3a1ad C IMOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucteMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpruMmenenue ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX
3a/1a4 U 3a7a4 U3 PazIMyHbIX 00JacTel HayKH U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKU

Oynkrus. [lepuonnyeckue Qyukmuu. [IpomMexyTkKM MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl 1 MUHUMYMBI QyHKITMU. Hanbosnpiiiee u HanMeHbIlee 3Ha4eHne QyHKITUN
Ha ITPOMEXKYTKE.

Tpuronomerpuyeckue PyHKIIMU, UX CBOMCTBA U IPaPUKH.

[TokazaTenbHas u orapudmuueckas GyHKIHUU, UX CBOMCTBA U rpaduKH.

Ucnonws3zoBanne rpadukoB (QyHKIUN UIsi pENICHHUs ypaBHEHUN W JIMHEHHBIX
CUCTEM.



Ucnonbs3zoBanne rpadukoB (QyHKUMI 18  MCCIAEAOBAHHMS  MPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT MpPU PEIICHUH 3aad M3 JPYTrux Y4eOHBIX
IPEAMETOB U PEATbHOMN KU3HMU.

Hauajna MaTeMaTH4eCcKOro aHajan3a

HenpepriBabie GhyHKIIMH. MeTO1 MHTEPBAJIOB Vsl pEIICHHUS] HEPABEHCTB.

[TpousBoanas pyukiuu. ['eomeTprudeckuii U GU3NIECKUN CMBICIT TPOU3BOTHOM.

[IpousBoanbie dneMeHTapHBIX GYHKUIUNA. DOpMYyIIbl HAXOXKIEHUS MPOU3BOTHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (YHKITHIA.

[IpumeHeHrne NPOU3BOMHON K HCCIEAOBAHUIO (PYHKIMI Ha MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxaeHne HamOONbIIEro M HAaWMEHBIIETO 3HA4YeHUA (PYHKIUK Ha
OTpE3KE.

[IpumeHeHne NOpPOU3BOAHOM [JJIs1 HAXOXKICHUS HAWIYYIIErO pEIICHUS B
NPUKIAAHBIX 3aJadax, Uil ONpeNeseHUs] CKOPOCTH Ipoliecca, 3aJaHHOro (Gpopmyioin
WU TpadUKOM.

[TepBooOpaznas. Tabnuila nepBooOPa3HBIX.

WNurerpan, ero reoMeTpuyeckuii 1 PU3NYECKUl CMBICI. Bbhruncienne mHTerpaia
o ¢opmyne Herotona—IJleitbuuiia.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOrOo mpeaMmeTa «MaremaTtnkay JIOJDKHO — 00ecIeunBaTh
JOCTHKEHHE HAa YPOBHE CpEIHET0 OO0IIero 0Opa30BaHUsA CIEAYIOUINX JUYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE  pe3yibTaThl  OCBOGHMS  IPOTpaMMbl  y4yeOHOTO  IpeaMmeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pasxxtaHCcKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3ZUIIMK O0YyYaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUMCKOTO OOIIECTBA, MPEJICTABICHUEM O MAaTEMaTHYECKUX
OoCHOBax ()YHKIITMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, ABJICHUHN, TIPOLIEAYP I'PAKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U MpP.), YMEHHEM B3aWMOJICCTBOBATH C COI[MATLHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX PYHKIMUSIMU U Ha3HAYCHUEM.

[TatproTHyecKkoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKOM TPaX)TAHCKOM HJIEHTUYHOCTU, YBAKEHUS K
MPOIIOMY M HACTOAIIEMY POCCHUHCKOM MaTeMaTHUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTHKECHUAM POCCHUCKMX MATEMATUKOB M POCCHUMCKOW MATEMATHYECKOM IIKOJIBI, K
UCIIOJIb30BAHUIO OTUX JOCTIKEHHM B JpYruX HayKaX, TEXHOJOTHUsX, cdepax
SKOHOMHMKHU.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHMSI:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEW POCCHUMCKOro Hapojaa; cHopMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, OSTUYECKOTO TIOBEJCHUS, CBS3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HAYKH M AESATEIbHOCTHIO YUYEHOr0; OCO3HAHUEM JIMYHOIO
BKJIaJIa B IOCTPOEHUE YCTOWYMBOTO OYIyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKJIOUas OSCTETHUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3aja4, PeUICHUN, PacCyKACHUN; BOCIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM acCIleKTaM pa3JInYHbIX BUJOB UCKYCCTBA.

DU3NYECKOE BOCITUTAHHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHSI MPUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEpecax
30pOBOTO U 0€30mMacHOTO 00pa3a >KHU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO  (37I0POBOC MMHTaHUE, COAJTAHCHPOBAHHBIM PEKUM 3aHATHA M OTIbIXa,
perynsipHas ¢u3nUecKkass aKTUBHOCTH); (DU3WYECKOTO COBEPIICHCTBOBAHUS, MPHU
3aHSATUSX CIIOPTUBHO-03/I0POBUTEIHLHOM AESATEIbHOCTHIO.

TpynoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYyAYy, OCO3HAHMEM IIEHHOCTH TPYIOJIOOUS, HHTEPECOM K
paznuyHBIM cepaMm mpodhecCHOHATBFHON NeITeTbHOCTH, CBI3aHHBIM C MAaTEMAaTHUKON U



e€ MPWIOKEHUSIMH, YMEHUEM COBEpIlaTh OCO3HAHHBIA BbIOOp Oyayiiei mpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTeMaTHYECKOMY OOpa30BaHHUIO M CaMOOOpPa30BAaHUIO Ha MPOTSHKCHUH BCEH KU3HM;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTUUYECKUX 3a/1a4 MaTEMaTUYECKOM
HaIpaBJICHHOCTH.

DKOJOTMYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO  DKOJOTHYECKOM  KYJIbTYphl, ITOHUMAaHUEM  BIIUSHUS
COIIMAJIbHO-DPKOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJAHOM M COLMAIIbHOU
Cpenbl, OCO3HaHHEM TJI00aTBPHOTO XapaKTepa IKOJIOTHYCCKUX MPOOJIeM; OpHCHTAIHEH
Ha MPUMEHEHNE MaTEeMAaTHYEeCKUX 3HAHWUU JIJIS PEIICHHsI 3a/1a4 B 00JIACTH OKPYKAroIIei
Cpelbl, IUIAHUPOBAHUS IIOCTYIIKOB W OIIEHKM HMX BO3MOJXKHBIX IIOCIEACTBUN IS
OKPYKarOIIEH CPEIBI.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(hOPMHUPOBAHHOCTHIO  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU W OOIIECTBEHHON MPAKTHUKH, IOHUMaHUEM MaTeMaTHYCCKOU
HayKH Kak c(epbl YEIOBEUCCKON EITCIBHOCTH, 3TAOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJIS
pa3BUTUS [MBWIM3AIMK;, OBJAJACHUEM S3bIKOM MATEMAaTUKU M MAaTeMaTHYE€CKOU
KYJBTYPOM KaK CpPEeJCTBOM MMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS TPOTPaMMBI  Y4eOHOTO TIpeaMeTa
«MaremMaTuKka» XapaKTepU3yIOTCS OBJAJICHUEM YHUBEPCAILHBIMH HO3HAGAM EIbHbIMU
0elcmeusiMuU, YHUBEPCATbHbIMU KOMMYHUKAMUBHBIMU OetCmMEUIMU, YHUBEPCATIbHbIMU
pecyIsIMUGHbIMU OetiCMBUSIMUL.

1) Vuusepcanvuvie noznasamensusle oeticmeus, obecneuusarom Gopmuposanue
0a308bIX KOCHUMUBHLIX NPOYECCO8 00yuarwuxcsa (oceoeHue Mmemooo8 MNO3HAHUS
OKpYIicarowe2o Mupa, npumMeHerue 102u4ecKux, UcCcie008amenbCKux onepayutl, yMeHull
pabomams ¢ ungpopmayueii).

bazoBrie JoTrHYECcKUE ICHUCTBUS:

e BBIABJIATH M XapaKTEPHU30BaTh CYIMIECTBEHHBIC TPU3HAKA MAaTEMAaTHIECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy MOHATHAMH; (OPMYITUPOBATH ONPEACICHUS MTOHSATHH;
yCTaHABJIUBATh CYIICCTBCHHBIH MPU3HAK KIACCU(PUKALMK, OCHOBAHHS IS
000011IeHHS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3A;

e BOCHPHHHUMATh, (POPMYJIMPOBATH U MPEOOPA30OBBIBATH CYKJICHUS: YTBEPAUTEIILHBIC U
OTpHIIaTeNIbHbIC, ANHUYHBIC, YaCTHBIC U OOIIHE; YCIIOBHEIC,

e BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IPOTHBOPCYHS B
dakTax, MaHHBIX, HAOIIOACHUSAX M YTBEPXKIACHHIX; IMpearaTb KPUTCPHH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHIA;



e JIeJIaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUCHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITENIbHO JIOKa3aTelIbcTBA MAaTEMAaTHUYECKUX YTBEPKICHUU
(TpsiMBIE ¥ OT TPOTUBHOTO), BHICTPAMBATh apTYMEHTAIIUIO, TPUBOIUTHh TPUMEPHI 1
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXK/ICHUS U BHIBOIBI;

e BbIOMpaTh crnocod pelleHus yuyeOHOU 3amauu (CpaBHUBATh HECKOJBKO BapUaHTOB
peuieHusi, BbIOMpaTh Hauboiee MOAXOMANIMM ¢ y4€TOM  CaMOCTOSITEIbHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble HcciieqoBaTENbCKUE ACHCTBUS:

e HCIOJIb30BAaTh BOMNPOCHl KAk MCCIEIOBATEIIbCKUM  HHCTPYMEHT  IO3HAHMS;
dbopMynMpoBaTh  BOMPOCH,,  (PUKCUPYIONIME  MPOTHUBOpEUYHEe,  Mpodiiemy,
yCTaHaBJIMBAaTh HMCKOMOE M JaHHOE, (POPMHUPOBATh THUIOTE3y, APTyMEHTHPOBATH
CBOIO TO3UIIUI0, MHEHHE;

e TPOBOJIUTH CAMOCTOATENIBHO CIIAHUPOBAHHBIA HKCIEPUMEHT, MCCIEIOBAHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOTO O0O0beKTa, SBJICHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

e CaMOCTOSITENBHO (OPMYIHPOBATH OOOOIIEHUS ¥ BBIBOABI 10 pe3yjibTaTam
MPOBEAEHHOIO  HAOJIIOJCHMS,  MCCIENAOBAHMS,  OIEHMBAaTh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIEHUI;

e TMPOTHO3MPOBATH BO3MOKHOE pa3BUTUE TMpoliecca, a TakKe BbIABUTATh
PEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Paborta ¢ nundopmariuei:

e BBIABIITH ACPUITUTHI HHPOPMAITUU, JaHHBIX, HCOOXOIUMBIX JIJIT OTBETA Ha BOTIPOC U
JUTSL PEIICHUS 3a/1a4u;

e BbIOMpaTh WHOOPMAIIMIO M3 HCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIU3WPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO PA3IIUYHBIX BUJIOB U (PopM
MpEeICTaBIICHHUS;

e CTPYKTYpUpOBaTh HH(POpMAIUIO, TMPEACTaBIATh €€ B pasIMuHbIX ¢dopmax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUWBATh HAAEKHOCTH WHGOPMAIIMU TI0 CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanvhvie  KOMMyHUKamueHvle  Oelicmeus, obecneuusaiom
CchoOpMUPOBAHHOCINb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
Ob61enue:

e BOCHPUHHUMATh U (POPMYJIHPOBATH CYXKICHUS B COOTBETCTBUM C YCIOBUSIMU U
HEeIsIMU OOIEHHMS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCbMEHHBIX TEKCTaxX, JaBaTb NOSCHEHHMS II0 XOAYy pEILICHHS 3aJauH,
KOMMEHTUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;



e B XO0/€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYX IaeMO TEMBI,
npo0sIeMbl, pelIaeMon 3a/1auu, BbICKa3bIBaTh UJI€U, HAlIEJICHHbIC HA MOUCK PEIICHUS;
COMOCTAaBIIATb CBOM CYXICHUS C CYXICHHSIMH JIpYTUX YYaCTHUKOB JHAJIOTa,
oOHapyXWBaTh pa3IMUde€ W CXOJCTBO TIO3UIMH; B KOPPEKTHOW Qopme
(dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

e TMPEACTABIATh pE3yJbTAaThl pEIIEHUs 3aJlayd, OSKCIEPUMEHTa, HCCIeI0oBaHus,
IPOEKTa; CaMOCTOSITENIbHO BbIOMpaTh (GoOpMaT BBICTYIUICHUS C YYETOM 3ajady
MIPE3CHTAIUNA U OCOOEHHOCTEH ayIUTOPHH.

CoTpyAHUYECTBO:

e TIOHMMATh W UCIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON W WHIWBUIYATHbHOU PaOOTHI
Opy pEIIeHUH Y4YeOHBIX 3a/ay; MNPUHUMATH I€db COBMECTHOM JEesTEIbHOCTH,
IUTAHUPOBATh OPTraHU3allMI0 COBMECTHOM paboOThl, pacmlpeneisTh BHABI padoT,
JIOTOBapUBATHCS, OOCYXKJIAaTh MPOLIECC M Pe3yJbTaT paldOThl; 0000IIaTh MHEHHS
HECKOJIBKUX JIFOJICH;

e yYacTBOBaTh B TPYMIOBbIX ¢dopmax paboThl (0OCYXKIeHUs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbD» U UHBIC); BHIMOIHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH
CBOM JICUCTBUS C JPYTUMU YiEHAMU KOMaH/IbI; OIEHUBATh Ka4e€CTBO CBOETO BKJIajia
B OO0mMi TPOAYKT 1O KPUTEPHSAM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMH
B3aMMOJCHCTBUA.

3) Vuueepcanvuvie pezynamuenvle oOelicmeus, obecneuusarom @opmuposarue
CMBICIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanusi:

COCTABJISITh TUTAH, AJTOPUTM pEIICHHUS 3aJadd, BBIOMPATh CIOCOO PEIICHUS C
Y4ETOM HMMEIONINXCS PECypCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITUK.

CaMOKOHTPOJIb:

e BIJIAJICTh HABBIKAMHU ITO3HABATEIILHONH pedeKCHH KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUN W MBICIIUTEIBHBIX TIPOIECCOB, HUX PE3YyIbTaTOB; BIAJCTh CIIOCOOAMHM
CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ysibTaTra PelIeHrus MaTeMaTUYecKOn
3a/1auu;

e TMPEABUIETh TPYAHOCTHU, KOTOpPHIE MOTYT BO3HHMKHYTHh TMPU PEIICHUW 3a]adH,
BHOCUTH KOPPEKTHBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB, JAHHBIX,
HaWJCHHBIX OIMMNOOK, BBISBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE pe3yJbTaTa IEIW M YCJIOBHUSIM, OOBICHATH MPUYMUHBI
JIOCTIDKCHUST WM HETOCTIDKCHUSI PE3YJIbTATOB JCSATEIHHOCTH, HAXOAUTH OIIHOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.



HHPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Ainredpa M Hayajia MaTEMaTHUYECKOTO aHaliv3ay Ha
YpOBHE CpeAaHero oO0miero oOpa3oBaHUS JOJDKHO OOECIEYHMBATh JIOCTHKCHUE
CJICTYIOIINX TPEAMETHBIX 00pa30BaTEIBHBIX PE3YIbTATOB:

10 KJIACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBarh  MOHATUSMU:  PAUUMOHAIBHOE M JIEWCTBUTEIIBHOE  YHCIIO,
OOBIKHOBEHHAS U JCCATUYHAS APOOb, MPOIICHTHI.

BoinonuaTe apudmeTnyeckue onepanuu ¢ palroHaIbHBIMU U 1€HCTBUTEIbHBIMU
YUCIIAMU.

BbInonHAT, NpUOAMKEHHBIE BBIYKMCIICHUS, HCIOJNb3Yysl IpaBUIa OKPYIJICHUS,
JenaTh MPUKUAKY U OLICHKY PE3YJIbTaTa BIUYMCICHHMN.

OnepupoBarh MOHATUSMU: CTENEHb C LIEJIBIM MOKa3aTejaeM; cTaHaapTHas dopma
3alMCU  JEHUCTBUTEIBHOTO YHCIA, KOPEHb HATypaJbHOM CTENEHU; HCIIOJIb30BaTh
HOIXOAIIYI0 (QOopMy 3alMCH JACUCTBUTEIBHBIX YMCEN JJI PEHICHHUS MNPAKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

OneprpoBaTh NOHATUAMH: CHHYC, KOCMHYC M TAHI€HC IPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3alUCh INPOMU3BOJILHOTO YIJla 4Yepe3 OOpaTHble TPUTOHOMETPUYECKUE
byHKIIUN.

YpaBHeHUS U HEPABEHCTBA

OneprpoBaTb NOHATUSAMM: TOXKAECTBO, YpPaBHEHHE, HEPABEHCTBO; LEJIOE,
pPAalMOHAIIBHOE, HUPPALMOHAIBHOE YPABHEHHWE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonHsATe 1npeoOpazoBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUH W pellaTh
TPUTOHOMETPUYECKHUE YPABHEHUSI.

BoinonHaTe mpeoOpa3oBaHMsl I1ENbIX, PALMOHAIBHBIX M HPPAlUOHAIBHBIX
BBIPAKEHUI W peliaTh OCHOBHBIE THIIBI ILIEJIBIX, PALMOHAIBHBIX W HPPAlMOHABHBIX
YPAaBHEHHI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUsI U HEPABEHCTBA IS PEILICHUS MAaTEMaTUYECKHUX 3aJad U
3a/1a4y U3 pa3Iu4HbIX 001acTel HAYKH U peabHOU KU3HH.

MopaenupoBaTh peajibHble CUTYallMd Ha A3BbIKE anreOpbl, COCTABIISITh BhIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA I10 YCJIOBHUIO 3aJa4, UCCIENOBATh IOCTPOCHHBIE MOJAEIH C
MCIIOJIb30BaHUEM amrapaTa ajareOphl.

DYyHKIUHN U TPAPUKHU

OnepupoBarh MNOHATUSAMU: (PYHKIMS, CMOCOObI 3agaHus (QYHKIHUH, 00JIacTh
OIIpe/IeNICHUS] U MHOKECTBO 3HaYEHUM (QyHKIUH, rpaduK QyHKIHMH, B3aUMHO 0OpaTHBIE
(GyHKIIH.



OnepupoBaTh MOHATUSAMHU: YETHOCTh U HEUETHOCTh (PYHKUUHU, HYTU (QYHKLUH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKIUHN IS peICHHUS YpPaBHEHHIA.

Crpouts W uHuTaTh TpaduKH JTUHEHHON QYHKIMH, KBagpaTUYHOUW (YHKIHUH,
CTETIEHHOMN (PYHKIIMH C IEJIBIM MOKa3aTelIeM.

Hcnonb3oBath rpaduku QyHKIUH I UCCIEOBAHUS MIPOLECCOB U 3aBUCUMOCTEN
IpU pelIeHUH 3a/1a4 U3 JAPYruX Y4eOHBIX MPEIMETOB U peaibHOW >KU3HM; BBIPAXKATh
(dopMyaMu 3aBUCHMOCTH MEXIY BEIMUNHAMHU.

Hauyana maTeMaTn4yeckoro aHajaimusa

OnepupoBaTh  MOHATUSMHU:  [OCIEJOBATEIBHOCTb,  apuUPMeTHUECKas |
reoMeTpuyecKas Mporpeccuu.

OnepupoBaTb  NOHATUSAMHU:  OECKOHEYHO  yObIBalollass  IE€OMETpUYECKast
nporpeccusi, cyMMa 6€CKOHEYHO yObIBAIOIIEeH reOMETPHUUECKON POTPECCHH.

3amaBaTh MOCIEAOBATEIHPHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MOCIEAOBATEIbHOCTEH W MPOTPECCUM Ui pELIeHUs
pealIbHBIX 3a]1a4 PUKJIAJHOTO XapaKTepa.

MuoxxecTBa H JIOrHKa

OmnepupoBath MOHATHIMH: MHOXKECTBO, OTIEPAIH HaJ] MHOKXECTBAMH.

Hcnonp30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapaT Il ONUCAHUS PEaTbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]a4 U3 IPYTHX yUYEOHBIX IPEIMETOB.

OnepupoBaTh NOHATUAMHU: OIIPE/IEICHUE, TEOpEMa, CIEICTBUE, 10KAa3aTEIbCTBO.

11 KUIIACC

Yucaa v BBIYUCICHUSA

OnepupoBaTh MOHATUSIMU: HATYPAIBHOE, LETOE YUCIIO; UCIOIb30BATh MPU3HAKU
JEJIMMOCTH LEJbIX YKCEN, Pa3J0KEHUE YMCIIA Ha MPOCThIE MHOXHWUTEIH I PELICHUS
3a7ad4.

OrneprpoBatTh MOHIATHEM: CTETIEHB C PALIMOHATBHBIM MOKA3aTEIEM.

OnepupoBaTh TMOHATUSIMU: Jorapud™ Yucia, JAECATUYHBIE U HATypaJbHBIC
Jorapu@Msl.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHATH CBOWCTBA CTENEHU NJisi MPeoOpa3OBaHUs BBIPAKECHUI, OIMEPUPOBATH
MOHATUSIMHU: TIOKA3aTEJIbHOE YpPAaBHEHUWE W HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI
MOKA3aTEeIbHbIX YPABHEHUN U HEPABEHCTB.

Beimonuate  mpeoOpa3oBaHusi — BBIpAXKEHUM,  COAEpXKAIMX  JIOTapu(Mmbl;
OTIEpUPOBATh TOHITHSAMU: JOrapu(MUUYECKOE ypaBHCHHE M HEPABEHCTBO, pelIiaTh
OCHOBHBIC THUIIBI JIOTAPU(MHUUECKIX YpaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus npocTelmx TPUrOHOMETPUIECKUX HEPABEHCTB.



OnepupoBarh NOHATUSAMHU: CUCTEMA JIMHEWHBIX YPABHEHUHM M €€ PEIICHHUE;
UCII0JIB30BaTh CUCTEMY JIMHEHHBIX YPABHEHUH I PELICHUS IPAKTUYECKUX 3a1ad.

Haxomutes pemeHuss NPOCTEMIIMX CHUCTEM M COBOKYIHOCTEH pPalMOHAIBHBIX
YPAaBHEHHU U HEPABEHCTB.

MopenupoBaTh peajibHbIE CUTYallUd Ha SI3bIKE aJIreOpbl, COCTABISATh BBIPAXKECHMUS,
YPaBHEHUS, HEPABEHCTBA U CHCTEMBI 110 YCIOBUIO 3aJ]a4M, UCCIIEOBATh ITIOCTPOCHHBIC
MOJIEJIM C UCIIOJIb30BAaHUEM alnapaTa ajreOpsl.

DYyHKIUHN U TPAPUKHU

OnepupoBatb MOHATHSIMMU: IIEPUOANYECKAS GyHKUWA, IIPOMEXKYTKHU
MOHOTOHHOCTH (DYHKIIMU, TOYKU SKCTpeMyMma (pyHKIHMH, HanOoJsblliee U HauMEHbBIIIEE
3HaYeHUs] (PYHKIHMHM Ha MPOMEXKYTKE; MCIOIb30BaTh UX JJIS MCCIEAOBaHUs (DyHKLUH,
3aJJaHHOU rpaUKOM.

OnepupoBarh NOHATUSAMHU: TpadUKW MOKA3aTEIbHOM, JOrapu(pMUUYECKOH H
TPUTOHOMETPUUYECKUX (YHKLUMMA; H300pakaTb WX HA KOOPAUMHATHOM IJIOCKOCTH M
UCIIOIb30BaTh JJIsl PELICHNUs] YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM IUIOCKOCTH TpaUK{ JMHEWHBIX YpaBHEHUH U
UCIIOJIB30BaTh UX JUIA PELICHUs CUCTEMBI JIMHENHBIX YPaBHEHUM.

Ucnonb3oBath rpaduku GyHKIUN 119 UCCIEAOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH
U3 JIPYyTUX YYEOHBIX TUCLMILINH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

OnepupoBaTh MOHSATUSAMM: HENpPEpbIBHAs (QYHKUMS; MPOU3BOJAHAS (PYHKIIUH;
UCIIOJIb30BaTh T€OMETPUUECKUI M (PU3MYECKHI CMBICT TPOU3BOJHOM [JISl pPEUICHUS
3aaad4.

Haxonuth mnpou3BOAHBIE AJIEMEHTAPHBIX (DYHKIUH, BBIYUCIATH MPOU3BOJHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKIIHII.

Hcnonp30BaTh MPOU3BOIHYIO JJISl UCCIENOBaHMUS (PYHKIIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSATH PE3YIbTAThl UCCIEAOBAHMS K TOCTPOEHUIO IPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO JUISI HAXOXKICHUS HAWIY4YIIErO pPENICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COLUUAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaThb  MOHATHSIMHM:  TEpPBOOOpa3Has W MHTErpall;  IMOHUMATh
r€OMETPUYECKUN U (PU3NIECKUN CMBICIT HHTETpaIa.

Haxonuth mepBooOpa3Hbie 3JE€MEHTApHBIX (PYHKIMH; BBIYUCISATH WHTErpai Mo
dbopmyne Hetorona—JleiiOHuia.

Pemwares npuknagHele 3agauv, B TOM YHCIE COLUAIBHO-DKOHOMHYECKOIO U
(pu3nYecKoro xapakTepa, CpeJCTBaMH MaTEeMaTUYECKOTO aHaIu3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
N KounyecTBO 4acoB DJIeKTPOHHbIE
" HaummeHoBaHHe pa3aeoB U (undgposBbie)
n/ Bce Konrpoasn IIpakrtuHuyec
TeM IPOrpaMmbl o0pa3oBareJib
I ro ble padoTbl  KHe padoThl Hbie pecypent
MHo>kecTBa palluOHABHBIX U
1 JIEMCTBUTEIIbHBIX YHCET. 14 1
PanmonansHbie ypaBHEHUS U
HEpaBEHCTBA
5 Oynaknuu u rpadukn. CTeneHb 6
C IIeJIbIM MOKa3aTeneM
Apudmerndeckuii KOpeHb N—
3 oii creneHu. MpparnnonanbHbIe 18 1
YpaBHEHHUS U HEPABEHCTBA
Dopmyiibl
4 Tpuronomerpun. Tpuronomerp 22 1
WYECKHE YPaBHEHHUS
5 [TocnenoBaTenbHOCTH U 5
MIPOTPECCUH
5 [ToBTOpenue, 06001IIEHNE, 3 1
cucTeMaTtu3anus 3HaHU
OBUIIEE KOJIMYECTBO YACOB 68 4 0
1O ITPOI'PAMME




11 KITACC

Ne
n/
n

Haumenosanue
pa3aesioB U TeM
NMPorpamMmbl

CreneHb ¢
parMoHaIbHBIM
IOKa3aTelIeM.
IIoka3zarenpHas
byHKIHS.
IIokazarenbHBIC
ypaBHEHUS U
HEpaBEHCTBA

KoaunuecTBO 4acoB

Bcer KoHTpobHBI
0 e padoThl

12 1

[MpakTuyeckn
e padoTsl

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJIbHbI
e pecypchbl

Jlorapudmmueckas
byHKIHS.
Jlorapudmuueckue
YpaBHEHHUS U
HEpaBEHCTBA

12

Tpuronomerpudecku
e QyHKIUYU 1 ux
rpaduKy.
TpuronoMeTpuIecKu
€ HEpaBeHCTBA

[IpounsBoHasl.
[IpumeHenne
IIPOU3BOJHOMN

24 1

Huterpain u ero
MMPUMCHCHUA

CucreMsl ypaBHeHU

12 1

Harypasbnsie n
LEJIbIE YUCIIA

IToBTOpEHME,
000011IeHHE,
CUCTCMaTHu3aIuAa
3HAHWI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

18 2

102 6




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
N KosanuyectBo 4yacos
11/-11 Tema ypoka Beero KoHnTpoJbHbIe
padoThI

1 MHoXecTBO, olepanuy HaJl MHOKeCTBaMH. JlnarpaMmbl 1
Ditnepa—Benna

5 Parmonansueie uncina. OOBIKHOBEHHBIE U JECATUYHbIE pooH, 1
IIPOLIEHTHI, OECKOHEUHBIE IEPUOUUECKUE IpOOU

3 Apudmernueckue onepanuy ¢ pauoOHAIbHBIMU YHCIIAMH, 1
peoOpa30BaHuUs YUCIOBBIX BBIPAKCHUN

4 [Tpumenenue npobeit n MPOLCHTOB /LS PEILCHIs IPUKIA/HBIX 1
3aJ]a4u U3 pa3IMyuHbIX OTpaciiell 3HaHUH U peaibHOM JKU3HU

5 [Tpumenenue apobeit u HPOLICHTOB AU1S PEILCHIs IPUKIA/IHBIX 1
3aJa4d U3 pa3IMYHBIX OTPACiied 3HAHUN U peasTbHON KU3HU

6 JleiicTBUTENBHBIE YnCiIa. PalnoHanbHble U HPPALMOHAIIBHBIE 1
qucia

7 Apudmernueckue oneparyu ¢ A1eHCTBUTEIbHBIMHA YHCIaAMU 1

8 [TpuGnmxEHHBIC BEIYUCIICHHUS, NpaBHIIa OKPYIICHUS, NPHKIAKA 1
U OLIEHKA pe3yJibTaTa BEIYUCICHHUH

9 ToxmecTBa U TOXIECTBEHHBIC TPEOOPa3OBAHUS 1

10 VYpaBHeHUE, KOPEHb YPABHEHUS 1

11 HepaBeHCTBO, penieHre HepaBEHCTBA 1

12 Meroa uHTEpBAIOB 1

13 Pemenue nensix u ApoOHO-paIMOHAIBHBIX YPABHEHUH U 1
HEPaBEHCTB
KonTtponbHast pabota o Teme "MHOXKeCTBa palluOHATIBHBIX U

14 JIEWCTBUTENBHBIX YUCEN. PallnOHAIbHBIE YPAaBHEHUS U 1 1
HEpaBEHCTB"

15 OyHK1us, crocoObl 3aganus GyHkMKU. B3anMHo oOpaTHbIe 1
byHKIMH
I'paduk pynkunn. O61aCTh ONpENEIeHHs] U MHOKECTBO

16 3HadeHuit pynkuuu. Hynu pynkuuu. [IpomexyTku 1
3HAaKOIIOCTOSIHCTBA

17 UérHble 1 HeYETHBIE (PYHKITNH 1

18 CTE:HCHB C 1enbIM nokasatenem. CranaapTHas popma 3amnucu 1
JEHCTBUTEIILHOTO YHCIIa
Hcnons3oBanne moaxo et opMbl 3aIUCH 1eHCTBUTEIBHBIX

19 qHCceN Ul PeLIeHUs IPAaKTUYECKUX 3a/1a4 U MPeICTaBICHUS 1
JTAHHBIX

20 CrenenHast GyHKIUS C HATYpPaJIbHBIM | LIENBIM MTOKa3aTenem. Eé 1
CBOMCTBaA U TpaduK

21 Apudmernueckuil KOpeHb HaTypaJIbHON CTENIEHH 2

23 CBoiicTBa apu(pMeTHUECKOr0 KOPHS HAaTYpaIbHOH CTENeHH 3

26 JlevicTBus ¢ apu()MEeTHUECKUMHU KOPHSIMU N—Oif CTeTeHn 3)




31 PemreHne nppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB S)

36 CoiicTBa U rpaduk KOpHS N-0if cTeneHn 2

38 Konrponsnas padora o teme "Apudmerndeckuii KOpeHb N—0i 1
crenenu. MppalmoHaibHble ypaBHEHHS U HEPABEHCTBA"

39 CuHyc, KOCHHYC M TAHT€HC YUCJIOBOT'O apryMEHTa 2

41 ApKCUHYC, apKKOCHHYC ¥ apKTaHI'€HC YUCIIOBOTO apryMeHTa 2

43 Tpuronomerpuyeckasi OKpy>XKHOCTb, OIIPEICICHNE 5
TPUTOHOMETPHUYECKUX (PYHKIIHIA YUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYJIIBI 4

49 [IpeoOpazoBaHye TPUTOHOMETPUICCKUX BBIPAKCHUMA 5

54 Pemrenue TpuroHOMeTpUYECKUX YpaBHEHUM 6

60 KontponbHas padota nmo teme "dopmyiibl TPUTOHOMETPHUH. 1
Tpuronomerpuyeckue ypaBHeHUs"

61 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATEILHOCTEH. 1
MOHOTOHHBIE MOCEI0BATEIILHOCTH
ApudmeTrdeckast U TCOMETPUUYECKast TPOTPECCUMU.

62 Hcnonb30BaHre mporpeccuu Ajs pelieH s peabHbIX 3a/1a4 1
MIPUKIIAIHOTO XapakTepa

63 beckoneuno yObIBaroriasi reomerpuaeckas nporpeccus. Cymma 1
0ecKOHEYHO yObIBAIOIIEei reOMETPHUIECKON IPOrPECCHH

64 dopmyria CIOKHBIX MTPOIEHTOB 2

66 O60061eHune, cucTeMaTu3alys 3HaHU) 3a Kypce anreOpbl 1 Haval 1
MaTemaTuueckoro aHanusa 10 kimacca

67 Hrorosast koHTpoOsIbHAs paboTa 1

68 O06001eHre, cucTeMaTU3aIlis 3HaHUH 3a Kypce anreOpbl 1 Havam 1
MaTemaTuueckoro aHanusa 10 kmacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KITACC

KoaudecTBO 4acoB

Ne Tema ypoxka KonTposbHbie
n/n Bcero
padoThI
1 CreneHp ¢ paliOHAJIbHBIM I0Ka3aTeleM
CBoiicTBa CTENEHU
3 IIpeoOpa3oBanue BbIpaXKEHUH, COACPIKALIMX PAL[IOHAJIbHBIE
CTETIeHU
6 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
11 [Toka3zarenbHas GyHKIMA, €€ CBOMCTBA U rpaduK
KonTponbnas pabota o Teme "CreneHs ¢ parioHaIbHbIM 1
12 nokasareneM. [lokazarenbHas ¢pyHkuus. IlokazarenbHble
ypaBHEHUs U HEpaBeHCTBA"
13 Jlorapudm gucia 1
14 JlecsiTuuHbIe U HATYpaJbHBIE TOTapUPMBI 1
15 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHX JIOTAPUDMBI 4
19 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 4
23 Jlorapudmuueckas ¢pyHkius, e€ CBONCTBa U rpadux 2
25 Tpuronomerpuieckne GyHKIUHN, UX CBOMCTBA U rpaduku 4
29 IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 4
KonTponbnas padora no teme "Jlorapupmuyeckast GyHKIUS. 1 1
33 Jlorapudmuuecke ypaBHEHHs 1 HEPAaBEHCTBA.
Tpuronomerpuyeckue GyHKIMU U UX TpaUKH.
Tpuronomerpuueckue HepaBeHcTBa"
34 HenpepriBHble QyHKIINN 1
35 MeTtoa MHTEpPBaJIOB [UIsl PEIICHNS HEPABEHCTB 2
37 [TpousBomHas GyHKIIUU 2
39 I'eomerpuueckuil u GpU3NYECKUN CMBICT TPOU3BOTHON 2
41 [Ipon3BoiHBIE AIEMEHTAPHBIX PYHKINN 2
43 ITpon3BosHast CyMMBI, TPOU3BEICHHSI, YACTHOT'O (PYHKLIUH 3
46 [IpuMeHeHne MPON3BOTHON K MCCIEAOBAHUIO (DYHKIIHI Ha 4
MOHOTOHHOCTh B SKCTPEMYMBI
50 Haxoxxnenne HanOobIero 1 HAMMEHBIIETo 3HaYeHUs! (PYHKLIUU 6
Ha OTpe3Ke
[TpumMeHeHre TPOU3BOIHON ISt HAXOXKACHUS HAWITYYIIero 1
56 peleHus B MPUKIIAQAHBIX 33/1a4ax, U ONpeIeTIeHUs] CKOPOCTH
nporiecca, 3alaHHOTro (GOpMYIIOi Uil rpadukomM
57 Kontponbnas padota o teme "[IponsBoanas. [Ipumenenue 1 1




MPOU3BOTHOMN"

58 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX 2
60 WuTterpan, reoMeTpruuecKuil 1 (GU3NYECKUid CMBICI HHTETpaa 3
63 Brruucnenue uaterpana no popmyne Herotona—JleiiOnuia 4
67 CucreMpl TMHENHBIX YpaBHEHUN 2
69 Pemenuie npukiaaHbIX 33724 ¢ TOMOIIbIO CUCTEMBbI IMHEHHBIX 2
ypaBHEHUU
CucreMbl ¥ COBOKYITHOCTH ENbIX, PAIIMOHAIBHBIX, 4
71 UPpalMOHATILHBIX, IOKA3aTEeIbHBIX, JIOTAPU(PMUIECKIX
YpaBHEHUI U HEPABEHCTB
75 Hcnonp3oBanue rpadukoB GyHKIMNA A1 pelIeHUs] ypaBHEHUH U 2
CHCTEM
[IpumeneHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO 1
77 MaTeMaTHYECKHX 337124 U 3a7a4 U3 Pa3IMuHbIX 00JIacTell HayKu
U peaJbHOU KU3HU
78 KonTponbnas pabota o Teme "MHTerpan u ero npuMeHeHusl. 1
Cucremsl ypaBHeHUI"
79 HarypanbHble 1 1enble yncna B 3aa4ax U3 peajbHON )KU3HU 3
82 [Ipu3HaKK JETMMOCTH LIEBIX YUCE 3
85 [ToBTOpeHME, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHUW. Y paBHECHUS 6
01 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3aIIMs 3HAHUH. 4
HepasencrBa
95 [ToBTOpenue, 060061meHne, cucTeMaTi3amus 3HaHui. CUCTEMBI 2
ypaBHEHUN
97 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIKS 3HaHU. DyHKIIUN
99 HToroBast KOHTpoOJIbHASA paboTa
101 O060061eHne, cucTeMaTu3alks 3HaHU| 3a Kypc anre0pbl 1 Havall
MaTemaTuueckoro aHanusa 10-11 kmaccos
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. MartemaTuka: anrebpa u Havajla MATEMAaTUYECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa 1 Hadasia MaTeMaTHYeckoro aHanausa, 10-11 kmaccer / Anumon 11.A.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIiuoHepHOE 00I1IECTBO
«3narensctBO «lIpocBemienue»

2. YdaebHoe mocobue: MaremaTuka: anredpa U Hadyaiaa MaTeMaTHIeCKOTO
aHanu3a, reoMeTpus. Airedpa v Hayaia MaTeMaTuueckoro ananusa. 10 kmacc:
y4eOHUK Ji71s1 00111e00pa30BaTeNbHBIX OpraHu3aliii: 6a30BbIi U yTyOJIeHHBIN
ypoBHH / [Hukonbckuii C.M., [ToranoB M.K., Pemeraukos H.H., [1leBkun
A.B.], 8-¢ u3a. - M.: IIpocsemenue, 2020.

3. Maremaruka: anreOpa 1 HadaJla MaTeMaTHYeCKOTO aHAN3a, TCOMETPHSI.
AnreOpa u Hauaja MaTeMaTUYeCKOro aHanusa. 11 kmace: yueOHuK ais
0011e00pa3oBaTeNbHbIX OpraHu3aluii: 0a30BbIi U yriyOJIE€HHbBINH YPOBHU /
[Hukonsckuit C.M., IlotanmoB M.K., PemernukoB H.H., IlleBkun A.B.], 8-¢

u3a. - M.: [Ipocsenienue, 2020.

METOINUYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
1. AnreOpa u Havyajga MaTeMaTHYECKOTO aHamu3a. {uJaKTHIeCKue MaTepraltbl
k yue6Huke [II.A.AnumoBa u npyrux. 10 kiacc: yueOHoe mocobue 1mst

0011e00pa30BaTeIbHbIX OpraHu3aluii: 6a30BbINA U YIITyOJIEHHBIA YPOBHU /

[IMa6yann M.J., TkaueBa M.B., ®engoposa H.E. - 8-¢ uza. - M.:



IIpocsemenue, 2017
Kontponbsnbie padotsl kK YMK Anumosa III.A. 10 u 11 knacc no anredpe u

Ha4daJlaM MaTCMaTHU4YCCKOI'O aHaJIr3a.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1.Poccwuiickas anekrponnas mikoiia https://resh.edu.ru/subject/17/
2.MaTepakTuBHas obpazoBarenbHas mwiathopma YUU.PY

https://uchi.ru/teachers/Ik/main

3.EI'D (nemoBepcuu, KoupuKaTophl, crielin(UKaIum; MepCIeKTUBHBIC
MOJICIIN; OTKPBITHIN OaHk 3amanuii) https://fipi.ru/ege

4. HaBuraTop camocTostensHOM moaroroBku https://fipi.ru/navigator-
podgotovki

5. Mexaynaponanbie onmummuasl https://infourok.ru/konkurs

6. Bupryansnas mkona Kupumina u Medoaus. Ypoku anredpsr 10,11 kmace
7. CD-ROM «Marematuka. 5—11 kmacchbi»

8. CD-ROM «IloaroroBka k EI'D mo Maremartuke. DIEKTPOHHOE MTOCOOHE.
9. CD-ROM «Aunrebpa. I'paduxu ¢pyHkmit». IHTEpakTHBHOE HATIISITHOE
nocooue.

10. IMakeTtsr koMnbIOTepHBIX Tporpamm GeoGebra u WinPlot

11. CD-ROM «Hcropust MaTeMaTHKI»


https://uchi.ru/teachers/lk/main

