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MOSICHUTEJbHAS 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa 1 Havyajga MaTeMaTH4YECKOTO
aHanmm3a» 0a30Boro ypoBHsS Uit oOydaromuxcs 10 kimaccoB paspaboTaHa Ha
ocHoBe deepalbHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTAaHAAPTA CPEIHETO
obmero oOpa3oBaHHs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanmmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIOUEBBIMU
KOMITCTEHIIMSIMHA, COCTABJISTFOIIUMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, IMYHOCTHOTO U MTO3HABATEIBHOIO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJIA N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTHYECKOTO aHAIM3a» SBJSCTCS OAHUM U3
HauOosiee 3HAUYMMBIX B MpOrpamMMe CTaplIeld IIKOJIbI, MOCKOJbKY, C OJHOM
CTOpPOHBI, OH OOECIeYnBaeT HHCTPYMEHTAJIbHYI0 0a3zy Hs H3ydeHHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYrOod CTOPOHBI, POPMHUPYET JOTUYECKOE U
abCTpakTHOE MBIIUICHUE YYallUXcsi Ha YpOBHE, HEOOXOJWMOM ISl OCBOCHMS
KypcoB HH(OPMATHUKH, OOIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yalluecs OBJIAJCBAIOT YHHUBEPCATbHBIM SI3BIKOM COBpPEMEHHOMN
HAyKH, KOTopas (GOpMyJIHUPYyET CBOM TOCTIKEHUSI B MaTEMaTHUECKOH dopme.

Kypc anrebpsl u Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJCHIMM SKOHOMHMKM U OOIIECTBEHHON JKM3HU, IO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX HHU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIB30BaTh WX B MOBCEAHEBHOW >KM3HHU. B Toke Bpems oBIajeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBAaeT YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh WCTUHHOCTD
YTBEPKJICHUSI, UCTIOJh30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MBINIICHHE. B xo1e n3ydeHus
anreOppl W HauaJdl MaTeMaTHYeCKOro aHalh3a B CTapiiedl IIKoJe ydaruecs
MOJIYYatOT HOBBIM OIBIT pEIIEHUs TMPUKIAAHBIX 3aJlad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIEeNIe peallbHbIX CUTyallud W HHTEpIpETaIlluu
MOJMyYEHHBIX  PEIIeHWH, 3HAKOMATCA C  TNpUMEpaMHd  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTE B TpUpOJIe, HAyKe M B HCKYCCTBE, C BBIJAIOIIUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.

Kypc obnagaer 3HAUYMTETHHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak uyepe3 y4eOHbI marepuaj, CrocOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crnenuduky ydeOHOW AesaTenbHOCTH,
TpeOyroten CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, POAOHKUTEITLHON
KOHIIEHTpAIlM¥ BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3ybTarT.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHaJIH3a JISKUT JEATETHbHOCTHBIN PUHIIUI 00yUYEHUS.



CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIIEIYIOIUE CONEPKATEIBHO-METOANYECKUE JIMHUKA: «YHcna U BBIYMCICHUD,
«Pyuknuun v rpadpuku», «YpaBHEHMsT U HepaBeHCTBa», «Hauwama
MaTeMaTU4YeCcKOro aHanu3a», «MHo)kecTBa U JIorMKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUKA HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOyuyeHusl B CTaplIeil IIKOJIe, €CTECTBEHHO JOMOJHSASA APYr ApPyra U MOCTENEHHO
HACBIIAsCh HOBBIMM TEMaMM M pasaeinaMu. JIaHHBII Kypc  SIBISETCH
WHTETPAaTUBHBIM, IIOCKOJIbKY OOBEAUHSIET B ce0€ COJEpKAHHE HECKOJIbKUX
MaTeMaTHYECKUX AUCHUIUINH: anre0pa, TPUrOHOMETPHsI, MaTeMaTHUYECKHI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak ywammecs OBJIAJeBalOT BcE Oosee
MIMPOKUM MATEMAaTUYECKUM aIlllapaToM, y HUX IOCJIEI0BaTENbHO (popmMupyeTcsa u
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MAaTEMaTHYECKYH0 MOJEIb PpPEaJbHOU
CUTyallud, NPUMEHATHb 3HAHUS, IOJyYCHHbIE B Kypce «Anredpa W Havana
MaTEeMaTHYECKOTO aHaIM3ay, JUJIsl PEIICHUS CaMOCTOATEIBHO CHOPMYITHMPOBAHHON
MaTEeMaTUYEeCKOM 3aJ1a4uH, a 3aTEM UHTEPIIPETUPOBATH MOJYyYEHHBIN pe3yJIbTaT.

ConepxarenpHO-MeTOAUMYECKasl JIMHUAA «YUuCiia ¥ BBIYMCIICHHS 3aBEpLIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAa4yaTO B OCHOBHOW MIKoJjie. B crapmield mkone oco00oe BHUMAHHE YJIEISETCS
(OpPMHPOBAaHUIO TMPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIOJIb30BaHUE PAa3IMYHBIX (OPM 3alMUCH ACHCTBUTENBHOTO YHCIA, YMEHHUE
pallMOHAIIBHO BBINOJHATh JEHCTBHA C HUMH, JelaTb IPUKUIKY, OLICHUBATh
pesynbrar. OOyyaromuecss NOJYYarOT HaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBINIOJIHEHUS JIEWCTBHIM C YHWCIaMu, 3allUCAHHBIMU B CTaHJIApTHOW (opme,
MCITOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIOBBIX BBIPAXKECHHI.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHWH BCETO
oOyueHusi B CTaplied IMIKOJie, IOCKOJIbKY B KaXJOM pasliele MpOorpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaJ€BaIOT
pa3NUYHBIMU METOJaMU PEIICHUs] UENbIX, PAlHMOHAIBHBIX, WPPALHMOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loydyeHHbIE YMEHUS UCIIOJIBb3YIOTCS IIPU MUCCIIEOBAaHUI
(GYHKIMI ¢ TOMONIbIO MPOU3BOJHON, PEIICHWH MPUKIAJHBIX 3a/Jad W 3a/1ad Ha
HaxXOXXJE€HUE HauOONBIIMX W HAUMEHbIIMX 3HadeHud (QyHkouu. JlanHas
collepKaTeNibHasl JIMHUS BKJIOYAeT B ce0sl Takke (QOpMUpPOBAHUE YMEHUU
BBIMOJHATh pacuy€Tbl 1Mo ¢GopMysiaM, HpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKXKe BBIPAXKEHUH,
coJlepKallluX CcTerneHu W Jiorapudmel. brarogaps m3ydeHuio anredGpandeckoro
Marepuana MPOUCXOJUT  JalibHEWIlee  pa3BUTUE  AITOPUTMHUYECKOTO U
a0CTpAaKTHOrO MBIIIJIEHUST Yy4aluxcs, (OPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxaeHudd, paboOTbl €  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCHMOCTEH B BHJI€ PaBEHCTB M HepaBEHCTB. Auredpa
npemyaraetT 3(QQEeKTUBHbIE HMHCTPYMEHTHI JUISl PELIEHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU Kak
A3bIKA HAYKH.



CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUHM U TpaduKu» TECHO
MEPEIIETAETCS C APYTUMH JIMHUSIMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEN0BATENBHOCTh W3YUYCHUS Marepuaa. N3yuenne CTEIEHHOM,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKLINH, NX CBOICTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU JUIS pelIeHus 3adad U3 JPYTHX Y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HHU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaKk U C pEHIeHHEeM YpaBHEHHMM M HepaBeHCTB. [Ipu »ToM Oosibllloe BHUMaHHE
ynemnsieTcs: GOpMHpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIEIOBATh IONYy4YCHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. MaTtepuai 3Toi co/iepKaTeIbHON JIMHUM HaIlleJICH Ha Pa3BUTHE YMEHUH
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHON (opMme: aHATUTHYECKOM, rpaduyeckoid u ciioBecHo. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHHUS, CIHOCOOHOCTH K
00O0OIICHUIO M KOHKPETU3allUH, UCTIOIb30BAaHUIO aHAIOTHH.

ConepxarenpHas JmHAA «Hadana MareMaTnyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TAK U IMPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YYaroIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEN0BATh U
CTpOUTh Tpaduku (YHKIUN, OMpeAeisaTh HUX HauOOJbIIMNEe W HAUMEHBIIUE
3HAYEHHUA, BBIYUCIATH IUIOMAann (Guryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IIpoleccoB. JlaHHas colep)KaresibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHHUS MAaTEeMaTUYECKUX MOJEIEH pealbHbIX CHTyaluH,
HAXOXKJEHUSl HAWIy4lIero pElIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAJIBHO-
HPKOHOMHYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (POPMAIBHO-JIOTMYECKOTO U KPEATUBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHUKE M HcKyccTBe. OOydarouiyecss Y3HAIOT O
BBIJAIOLIMXCS pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-MeTOANYECKasl TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSLIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€OpEeTHMKO-MHOKECTBEHHBIE
IIPEICTABIICHNS TPOHMU3BIBAIOT BECh KypPC IIKOJIBHOM MaT€MAaTHKU M IPEIararor
HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIONMN BCE pa3eiabl MATEMATUKU U €€
NPUWIOKEHUH, OHU CBSI3BIBAIOT Pa3Hble MAaTEeMaTHYECKUE AUCHUIUIMHBI B €IUHOE
nenoe. I1o3ToMy BaXHO AaTh BO3MOXKHOCTH IIKOJIBHMKY ITOHUMAaTh TEOPETHUKO-
MHO>KECTBEHHBIN S3bIK COBPEMEHHON MAaTEMaTUKH M HCIOJIb30BAaTh €ro JJs
BBIPQKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa um Havajla MaTeMaTHUYECKOrO aHANIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOIO0  MOJCIMPOBAHUS, KOTOpbIE€ IPU3BaHbI
c(opMUPOBATH HABBIKW MTOCTPOCHUS MOJIENIEN PEANIbHBIX CUTYAIlUi, HCCIET0BaHUS
THX MOJEJIed C MOMOUIbIO ammapaTa aiareOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPHPETALUN TOJYUYEHHBIX Pe3yNbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIN
U3 pa3/iesioB MPOrpaMMBbl, MOCKOJIBKY BECh MaTEpHUall Kypca HIMPOKO HUCIIONIb3YeTCs
JUISl peIeHus] MPUKIAAHbIX 3a1ad. [Ipu penieHnn peasbHbIX MPAaKTHYECKUX 3a4ad



ydaimuecs pa3BUBAIOT HAOIIOAATEIPHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJIB30BATh AHAJIOTHIO, 0000MIATh M KOHKPETH3UPOBAThH
npobnemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOIECCe M3YUEHHUs BCEX TeM Kypca «Anrebpa M Hadana
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha HW3ydeHHWE Kypca anreOpbl W Havajdl MaTeMaTHYeCKOTro
aHanm3a Ha 6a30BOM ypOBHE OTBOAMTCS 2 yaca B Hemenio B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ell U MPOLEHTOB ISl PEIICHMS MPUKIAAHBIX 3a/1a4 M3 Pa3IMYHBIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1enbiM  mokazareneM. CraHpmaptHas  ¢opMma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apu(pMETUIECKUMH KOPHSMH HATYPAJIbHOM CTEIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

IIpyMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHUi (ynkumu. Hymm ynkumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa u rpaduk KOpHsS N-O CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpudeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETpUUYECKOM
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammnapara JJjisi ONMUCAaHMS pPealbHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.



11 KIIACC

Yuciaa v BBIYMCICHUA

HartypanbHbie u nienbie yncina. [Ipu3Haku 1eIMMOCTH LEIbIX YUCEN.

Crenens ¢ panmoHaIbHBIM NOKa3aTenaeM. CBOICTBA CTENICHHU.

Jlorapudwm yucna. JlecaTndabie U HaTypajIbHbIC JOTapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHre BBIPAKEHUN, COJEPXKAIIUX CTETIEHH C PalMOHAIbHBIM
ITOKA3aTEIIEM.

[IprMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMBl TMHEHWHBIX ypaBHEHHMU. PellleHne NpUKIIagHbIX 33/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeEMBI M COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHNN U HEPABEHCTB.

IIpumeneHue  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

@OyHkuuu U rpadpuku

Oynkuusa. Ilepuoguueckue  pyHkumuu. IIpoMexyTkn  MOHOTOHHOCTH
¢yHKuM. MakcumMyMbl U1 MUHUMYMbI GyHKiuM. HauOosbliee M HauMmeHblliee
3HaYeHHe (PYHKLIHUU HA IPOMEXYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTenbHas u Jorapupmuueckas GQyHKINU, UX CBOWCTBA U rpaduKH.

Hcnonb3oBanue rpa@ukoB QyHKIIUN ISl pEIICHUs YPaBHEHUW W JIMHEWHBIX
CUCTEM.

Hcnons3oBanue rpadukoB GyHKIUN Ui KCCIECIOBAHHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JIPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

HenpepriBable GyHKIIMH. MeToI MHTEPBAJIOB JUIsl pEIICHNS HEPABEHCTB.

[IpousBognass  pynkiuu. ['eomerpuyeckuid u  (QU3UYECKUN  CMBICTT
MIPOU3BOIHOM.

[IpousBogHbie  drMeMEHTapHBIX  (QyHKIuA.  DopMynbl  HAXOXKICHHS
IPOU3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKIIHIA.

[IpumeneHnne Mpou3BOAHON K MCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH H
skcTpeMyMmbl. Haxoxaenne HanOoNbIIero 1 HauMEHbIIEro 3HayeHus: GQyHKIUUA Ha
OTpE3KE.



[IpuMeHeHue NPOU3BOJHOM MJII HAXOXACHUS HAWJIY4IlEero pelIeHUs B
NPUKIAJAHBIX 3aJadax, Uil ONpeNesieHHus CKOPOCTH THpoLecca, 3aJaHHOro
dbopmynoit wiu rpadpuKoM.

[TepBoo6pa3zHas. Tabnuia nepBooOpa3HbBIX.

WNHTterpan, ero reoMeTpuyeckuii W (Qu3MUeCKUid CMbICA. Bbruuciienue
uHTerpana no gpopmyie Herorona—IJleiiOHuma.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX 06p330BaTeJ'H>HBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCUUCKOTO OOIIECTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JTOCTUKEHUM HAYKU U JAEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHNN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUNA U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:
TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
pa3nuuHbiM  chepam  Mpo(decCHOHANbHOM  JESTENbHOCTH, CBS3aHHBIM  C



MaTeMaTUKOW W €€ TMPWIOKEHUSMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOP
Oynymeir mnpodeccnrn W peamu3oBBIBATH COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUHM BCEW JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO HIKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COLMATbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHME MPUPOIHONW M COIUATBHOMN
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX IMpoO0ieM;
OpUCHTAIMEl Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM A PEIIeHUS 3a1ad B
0o0JaCTH  OKpY)KAIOMIeH cpefbl, IUTAHUPOBAHUS TIOCTYNIKOB H OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIEH CPEJIbl.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs IMBUIN3ANNN;, OBJAJACHUEM S3BIKOM
MaTeMaTUKH M MaTEMaTUYECKOM KyJIbTYpOM KaK CpeICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOrPaMMbl y4eOHOro IMpeaMera
«MaremaTHKa XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCaJIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YIMUBHLIMU OeUCMBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle  Oelcmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUe
Memoo08  NO3HAHUSL — OKpYJyCcaowe20  Mupa,  NpuMeHeHue  Jl0SUYECKUXx,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBrle 1ormueckue AeUCTBUS:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEeMAaTHYCCKUX
OOBEKTOB, IMOHATHH, OTHONICHWA MEXIYy HOHITHIMH, (DOPMYIHpPOBATH
ONIpE/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATH, (OPMYJIUPOBATH MW  MPeoOpPa3OBbIBATh  CYKJICHUS:
YTBEPIUTEIIbHBIC W OTPULIATEIbHBIC, CAWHWYHBIC, YacCTHBIE WM OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U MW
NPOTUBOpEYMs B (akTaxX, JaHHBIX, HAOJIOJCHUSAX U YTBEPIKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBAThH apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

bazoBeie nccnenoBaTeIbCKUE TCHCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN IKCIICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYTUPOBATH OOOOIIECHUSI U BBIBOJIBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

e BBIABJIATH ACPUIUTH UHPOPMALINU, AHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(MOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUpoO8aHHOCIb COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.,

Oo1enue:

e BOCIPUHUMATH W (OPMYJIUPOBATh CYXICHHS B COOTBETCTBUH C
YCIIOBUSIMHU M TEJISIMH OOIICHHMS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOO



TOYKY 3pPEHHUSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3aa4i, KOMMEHTUPOBATh MOJIYYEHHbBIN PE3YIIbTAT;

B X0/ 0OCY>KJICHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHHKOB JHAora, OOHApYXUBATh pa3Indue W CXOJICTBO TO3WIIUN; B
KOPPEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOHW |
WHIUBUTyaIbHON paOOThI MPU PEIICHUH YUEOHBIX 3a]1a4; TPUHUMAThH 11eJ1b
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOU
paboThI, pacnpeaesTh BUABI padoT, 10r0OBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMU UIE€HAMHU KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT IO KPUTEPHSIM,
chOpMYIUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

Yuusepcanonuvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranu3zanus:

COCTABJIATH IJIaH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peucHus C

y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.
CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YyJILTATOB,;
BJIQJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3ysibTaTa peluieHuss MaTeMaTHYECKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, JaHHBIX, HAMICHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBUE pe3yJbTaTa II€M M YCIOBUAM, OOBSCHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hauajga MaTEMaTHYECKOTO aHAIM3a»
Ha YpOBHE CpeJIHEro OOIIero 0Opa30BaHUS JOJKHO OOECIEeUMBATH JOCTHUKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

10 KITACC

Yuciia 1 BLIYHCIEHHUS

OnepupoBaTh MOHATHSAMH: PalUOHAIBHOE M JEHCTBUTEIIBHOE YMCIIO,
OOBIKHOBEHHA U JECATUYHAs IpOOb, IPOLIEHTHI.

Bremonusate  apudmervyeckue — omepanud € palMOHAIbHBIMU U
JEHCTBUTENFHBIMU YU CIIAMHU.

BemonuaTe npuOaMkEHHbIE BBIYUCIIEHUS, UCIIOB3YS MIpaBUiia OKPYIJICHHUS,
JieJ1aTh IPUKHUIKY U OLEHKY pe3ybTaTa BEIYUCICHUI.

OmnepupoBaTh NOHATUSAMM: CTENEHb C IIEJIBIM IIOKa3aTeleM; CTaHJapTHas
dopma 3ammcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HATypaldbHOW CTEINCHH,
MCIIOJB30BAaTh MOAXOIANLYI0 (OPMY 3alMCH JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
IPAKTUYECKUX 3a7a4 U NPECTABICHUS JaHHBIX.

OmneprpoBaTh MOHATUSIMH: CUHYC, KOCUHYC U TaHI'€HC IPOU3BOJILHOTO YIJIA;
MCIIOJ30BaTh 3aIMCh MTPOU3BOIBHOTO yIiia Yepe3 00paTHbIE TPUTOHOMETPUUIECKUE
(GyHKUIHU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh MOHATUSMHU: TOXJIECTBO, YpaBHEHHE, HEPAaBEHCTBO; LEJOE,
palroHaibHOE, UPPALUOHAIIBHOE YPaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHUE;

BeimonusaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUH W pemIaTh
TPUTOHOMETPUUECKHUE YPABHEHUSI.

BoimonHaTe npeoOpa3oBaHus LEbIX, PALMOHAIBHBIX M HPpPaLMOHAIBHBIX
BBIPOXEHU W  pemarb OCHOBHBIE THUINbl  LENbIX, palMOHAIbHBIX U
UpPpAIMOHATILHBIX YPAaBHEHUI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHS U HEPABEHCTBA JJIS PEIICHUS MaTeMaTUYECKUX 3ajad
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

MonenupoBaTh peaibHblE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIpQXCHUS, YpaBHEHUS, HEPABEHCTBA 1O YCJIOBUIO 3aJadyd, WCCIEA0BaTh
MOCTPOCHHBIE MOJICITU C MCIIOJI30BAHUEM amapara aireOphi.

DYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (PYHKIHSI, CIIOCOOBI 3a1aHusi QyHKIUH, 00JIaCTh
OTIpEJICICHUs] M MHOXKECTBO 3HauYeHM (yHKIuuU, Tpaduk GyHKIUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh TOHATUAMH: YETHOCTh W HEUETHOCTh (QYHKIUH, HYIU
(GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.



Hcnonp3oBate rpaduku GyHKUUN A pELICHUS] YpaBHEHHI.

CrtpouTh U uuTaTh rpa@UKu JTUHEHHON (PYHKLIMU, KBAAPATUUHON (PyHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Wcnonb3oBate Tpapuku (QYHKUIUN IS  HUCCIEAOBAaHUS IPOLIECCOB U
3aBUCUMOCTEH IpU pelIeHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U peallbHOU
KHU3HU; BbIpaxaTh GOpMyJIaMH 3aBUCUMOCTU MEXIY BEIIMUYMHAMH.

Hauaja maTeMaTH4yecKoro aHajimu3a

OmnepupoBarh NOHATHUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKasT U
reoMeTpHUecKasi IPOrpecCu.

OmnepupoBarh NOHATUAMH: OECKOHEUHO YOBIBaIOLIas TIe€OMETpUYECKas
nporpeccusi, cymma O€CKOHEYHO YOBIBAIOLIEH T€OMETPHUUECKOM TPOrpECCHH.

3agaBaTh [1OCIEA0BATEILHOCTH Pa3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MMOCIIENOBATENILHOCTEN U MPOTPECCUM JIJIST pELICHMUS
pealIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, ONEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJjisl  OMHCaHUs
peaIbHBIX MPOLECCOB M SBJICHUHM, MPU PEIIEHUH 334ad U3 APYTUX YYEOHBIX
IPEIMETOB.

OnepupoBaTb  MOHATHSAMHU:  ONpEJeNeHHe,  Teopema,  CIE/ACTBUE,
JI0Ka3aTeIbCTBO.



11 KIIACC

Yucsia 1 BbIYHCICHUSA

OnepupoBaTh MOHATHUAMM: HATypaldbHOE, LEJIOE YHCIO; MCIOJIb30BaTh
IIPU3HAKK JEJIUMOCTH LIENBIX YUCENl, PA3JI0KEHUE YMCIIA HA MPOCTHIE MHOKHUTEIIH
JUISL PELIEHUS 3a/1a4.

OnepupoBaTth MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM IIOKA3aTEIIEM.

OmnepupoBaTh NOHATUAMHU: JIOrapupM uuciaa, AECITUYHBIE U HATypajlbHbIC
JoTapu(pMBbI.

YpaBHeHMS U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAXKECHHIA,
OIIEPUPOBATH MOHATUAMM: IIOKA3aTEIbHOE YpPAaBHECHUE U HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THUIIbI [I0OKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoInonHAT,  MpeoOpa3oBaHUsl  BBIPAKEHUW, COAEpXKAIIMX  JOrapu(Msl;
OIEpUPOBATh NOHATUAMU: JOrapu(pMUUECKOE YPABHEHUE U HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIBI JIOTapU(PMHUUECKIX YPABHEHUN U HEPABEHCTB.

HaxoauTe perieHus NpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEIICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp pemreHnst MpoCTENIINX CUCTEM U COBOKYITHOCTEW PAalMOHAIbHBIX
YPaBHEHUU U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCMOJIB30BAHUEM ariapara aiareopsl.

@OyHkuuu U rpapuku

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, MPOMENKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKHM OJKCTpemMyma (yHKIMU, HauOosblliee U
HaMMeEHblllee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIEeN0BAHNS (PYHKIMU, 3aJaHHOUN rpaduKOM.

OnepupoBaTh MOHATUAMM: TpadUKU MOKA3ATENbHOH, JorapupmMuieckoinl u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUM U HEPABEHCTB.

N300paxkath Ha KOOPJIMHATHOMN TMJIOCKOCTHU TpadUKU JTUHEHHBIX YpaBHEHUMN
Y WCIIOJIb30BaTh UX JUIA PEIIECHUS] CUCTEMBI IMHENHBIX YPABHEHUM.

Hcnonp3oBate rpaduku (QYHKUMA JUIS HKCCIENOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOro aHajn3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHASI QYHKUHUS;, TPOU3BOAHAS (QYHKLNH;
UCITIOJIb30BaTh F€OMETPUUYECKUM U (PU3UUECKUI CMBICI MPOU3BOIHOM ISl pelIeHUs
3a;ad.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKITUI.



Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIENOBaHUS (QYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHAThH PE3YyIbTaThl UCCIEIOBAHMS K TOCTPOEHUIO IpahUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKJICHHUS HAWIYYIIEro PpELIEHUs B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OmnepupoBarh MOHATHSAMHU: NE€pBOOOpa3Has U  HHTErpaji; IMOHUMATh
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (HYHKIUH; BBIYUCISATH UHTETpall
o ¢popmyne Herorona—JleliOuuia.

Pemare npukiagHeie 3a1auv, B TOM YHUCJIE COLHMAIBHO-DKOHOMHYECKOTO U
(U3NYECKOT0 XapaKTepa, CpeACTBAMU MaTEMAaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuyecTBO 4acoB

Ne HaumeHnoBaHue pa3iesioB U TeM K I JuiekTpoHHbIE (U(POBBIE) 00pa3oBaTeIbHbIE
/ orna OHTPOJILHBIE paKTH4YeCKHue ecvDe

n/m NMpOorpaMMeI Bcero paBoThi paGoTHI pecypchbl
MHokecTBa paMOHAIIbHBIX U

1 ACHCTBHTCILHEIX THCEIL 14 1 1 https://urok.1c.ru/, https://resh.edu.ru/subject/51/10/
PanvonaneHbIE ypaBHEHMS U
HEpPaBEHCTBA

5 Oyukuuu U rpadpuku. CTeneHs ¢ 6 https://resh.edu.ru/subject/lesson/5175/main/326689/
MEeJIBIM IMOKa3aTelIeM https://resh.edu.ru/subject/lesson/4729/main/159017/
A % N—of . .

3 CTiﬁgrgTﬁqecaiitzgzgze OI:IBHeHI/I}I 18 1 1 https://resh.edu.ru/subject/lesson/5498/main/272546/,

- ¥IPP M https://resh.edu.ru/subject/lesson/5569/main/159267/
Y HEpaBEHCTBA
https://urok.1c.ru,

DopmyJibl https://resh.edu.ru/subject/lesson/4733/main/199154/,

4 TpuroHoMmerpun. TpuronomMerpuueckue 22 1 1 https://resh.edu.ru/subject/lesson/6019/main/199185/,
YpaBHEHUSA https://resh.edu.ru/subject/lesson/6019/main/199185/,

https://resh.edu.ru

5 [TocnenoBarenbHOCTH M POTPECCUN 5 1 https://resh.edu.ru/, https://urok.1c.ru/

6 TosTopenue, 0606meHIiIe’ 3 1 https://resh.edu.ru/, https://urok.1c.ru/
CHCTEMAaTH3allHs 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10O 68 5 3

[NPOTPAMME



https://urok.1c.ru/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/lesson/5175/main/326689/
https://resh.edu.ru/subject/lesson/4729/main/159017/
https://resh.edu.ru/subject/lesson/5498/main/272546/
https://resh.edu.ru/subject/lesson/5569/main/159267/
https://urok.1c.ru/
https://resh.edu.ru/subject/lesson/4733/main/199154/
https://resh.edu.ru/subject/lesson/6019/main/199185/
https://resh.edu.ru/subject/lesson/6019/main/199185/
https://resh.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ palioOHaIbHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarensHbie 12 1
YpaBHEHHsI 1 HEPAaBEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6
3 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Kosau4yectBo 4yacos DJIEeKTPOHHbIE
ara uugpoBbie
Nen/n - Tewa ypoka Bcero Kontpoapnbie  Tlpakruyeckue fll3y'{em/m Oﬁl?aI;OBaTeJILHLIe
padoThI padoThI pecype
1 MHok€ecTBO, ONIEpaliy Ha/l MHOKECTBAMHU. 1
Huarpammsl Ditiepa—Benna 04.09.2023
Panponanenele yncna. OOBIKHOBEHHBIE U
2 JECSITUUHBIE TPOOH, TPOLIEHTHI, OECKOHEUHbIE 1 06.09
HEepUuoIMYeCcKue I1poou
PanmonanbHble yncna. OOBIKHOBEHHBIE U
3 JIeCATUYHBIE POOH, IIPOLIEHTHI, 0ECKOHEYHBIE 1 07.09
HEepUoIMUYECcKue 1poou
[Tpumenenue apoGeil ¥ NPOLIEHTOB Ul PELICHUs
4 IIPUKJIAHBIX 33/1a4 U3 Pa3IU4YHbIX OTpaCiIe 1 07.09
3HAHUM U peAIbHOM )KU3HU
Apudmerndeckre onepanuy ¢ pauoHaIbHBIMU
5) YHUCJIaMH, PeoOpa3oBaHUs YUCIOBBIX 1 11.09
BBIPAKECHUI
6 JleicTBuTeNnbHBIE UKciia. PalimonanbHbIe U 1 13.09
UppaLMOHAIbHBIC YHCIIa
v JenicTBuTenbHble ynciia. PaninoHanbHele U 1 1 13.09
UppaloHaIbHbIE YHCIa
[IpubnuxEHHBIE BRIYUCIICHUS, TIPaBUIIa
8 OKpYTJICHMS, IPUKHUIKA M OLICHKA pe3yJibTaTa 1 14.09
BBIUMCICHUH
9 ToxaecTBa U TOKJIECTBEHHbIE IPEOOpPa30BaAHUS 1
10 YpaBHeHUE, KOPEHb YpaBHEHUS 1
11 HepaBeHcTBO, pelieHue HEpaBEHCTBA 1
12 Merona uHTEpBaJIOB 1
13 Pemenue nensix u 1poOHO-pAIIMOHATBHBIX 1




ypaBHEHUU U HEPABEHCTB

KoHnTtposbHas pabota o teme "Parmonaibabie

14 YpaBHEHHUS U HEPABEHCTB"

15 OyHKIHS, CrIOcCOOBI 3aaHus GyHKIHH. B3aumMHO
oOpaTHbIe GYHKITUN
I'padux pyakmuu. O6macTs onpeneacHus u

16 MHOXeCTBO 3HaueHH (pyHkumu. Hymn
dbynkiun. [IpoMexxyTKH 3HAKOIIOCTOSTHCTBA

17 YérHble U HeYETHBIE PYHKIINU

18 Crenens ¢ nenslM nokasarenem. CrangaptHas
dbopma 3anucu IeUCTBUTENBHOTO YHCTa
Hcnonp3oBanue noaxosien (opMbl 3aITUCH

19 JEHCTBUTENBHBIX YHCEN JIUISl PELICHUS
MPAKTUYECKUX 3a7a4u U MPECTaBICHUs JaHHbBIX

20 CrenenHas GyHKLHS C HATypaJbHbIM U LIETBIM
nokasaresneM. E€ cBoiicTBa u rpaduk

21 Apudmerndeckuii KOpeHb HaTypaTbHON
CTETIEHU

22 Apudmernueckuil KOpeHb HaTypaTbHON
CTENEeHH

23 CaolicTBa apUI/I(I)MeTI/IquI(oro KOPHS
HaTypaJIbHOM CTENeHU

24 CaoiicTBa avaQ)Meanecxoro KOpHS
HaTypaJIbHOM CTENEHU

o5 CaolicTBa ava(bMeTqucxoro KOpHS
HaTypaJIbHOM CTeNeHn

26 CaoiicTBa apumi)MeTqucxoro KOpHS
HaTypaJIbHOM CTENEHU

27 JeiicTBus ¢ apupMETHIECKUMH KOPHSIMHU N—0ii
CTETEeHH

o8 JeiicTBus ¢ apupMeTHUECKUMH KOPHSIMHU N—0ii

CTCIICHU




HeticTBus ¢ apuMeTHUIECKUMU KOPHSAMHU N—OM

29 1
CTETIeHU

30 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oii 1
CTETEeHH

31 HeticTBus ¢ apuMeTHUIECKUMU KOPHSAMHU N—OM 1
CTETICHU

32 Pewienne nppaliuOHaIbHBIX YPaBHEHUN U 1
HEPABEHCTB

33 Pemenune uppannoHanbHbIX YpaBHEHUN U 1
HEPaBEHCTB

34 CaoiicTBa U rpaduK KOpHsI N-Oi CTENEeHH 1

35 CaoticTBa U rpaduK KOpHsI N-OW CTENEeHH 1

36 CaoticTBa U rpaduK KOpHsI N-Oi CTENEeHH 1

37 CaoiicTBa U rpaduK KOpHsI N-Oi CTENEeHH 1
KonTponbhas pabota no Teme

38 "ApudmMeTrnueckuii KOpeHb N—0if CTeTeHHN. 1
WpparnmonansHble ypaBHEHUs U HepaBeHCTBA"

39 CuHyc, KOCUHYC ¥ TaHT'€HC YHCIIOBOTO 1
apryMeHTa

40 CuHyc, KOCUHYC ¥ TaHT'€HC YHCIIOBOTO 1
apryMeHTa

a1 APKCHHYC, apKKOCUHYC U apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

42 ApKcUHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apTyMEHTa
TpuronomeTpudeckass OKpyKHOCTb,

43 oTpeielieHne TPUTOHOMETPHUECKUX (DYyHKIIUH 1
YHCIIOBOTO apTyMEHTa
TpuronomeTpuveckass OKpyKHOCTb,

44 ompezeNieHue TPUTOHOMETPUIECKHUX (DYHKITUI 1

YUCJIOBOTO apryMEHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

45 OTpeieIeHue TPUTOHOMETPHUECKUX (DYyHKIIUN 1
YHCJIOBOTO apryMEHTa
46 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1
47 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1
48 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1
49 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1
50 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1
51 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 1
BbIpKEHUI
59 HpeoGpa3ouBaHHe TPUTOHOMETPHUUYECKHX 1
BBIpKEHU I
53 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 1
BbIpKEHUI
54 HpeoGpa3ouBaHHe TPUTOHOMETPUUYECKHX 1
BBIpKEHU I
55 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUI 1
56 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
57 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
58 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
59 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUN 1
KonrtponbHas padora no reme "@opmyiibl
60 TPUTOHOMETpHHU. TPUTOHOMETPHUECKUE 1
ypaBHeHHuA"
[TocnenoBarenbHOCTH, CTIOCOOBI 3aaHUS
61 nociueaoBarenbHocTel. MOHOTOHHBIE 1
MIOCJIEIOBATEIEHOCTH
ApudmeTrnueckasi U reoMeTpuyecKas
62 nporpeccuu. Mcnonab3oBaHre NpOrpeccuu s 1

pelIeHUs peallbHbIX 3a]a4 MPUKIaHOTO
Xapakrepa




beckoneuHo Y6BIBaIOHIa${ TreOMETpHUICCKasa

63 nporpeccusi. Cymma OECKOHEYHO YOBIBAOIIIEH 1
TeOMETPUYECKOM MPOTPECcCUun

64 dopMyra CII0KHBIX TTPOIIEHTOB 1

65 KontponbHas padora 1mo reme 1
"[locnenoBaTrenbHOCTH U Iporpeccun”
O6o0061enne, cucTeMaTu3anus 3HaHUN 33 Kypc

66 anreOphl ¥ HaYal MaTeMaTH4YecKoro aHanu3a 10 1
KJacca

67 Wrorosas koHTpoJsibHas paboTa 1
O06o001IeHHe, cCHCTEMaTH3allUs 3HAHHUI 33 KypC

68 anreOpbl U HAYaJl MAaTeMAaTHYECKOTo ananu3a 10 1
KJjacca

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

Ne
n/n

Tema ypoka

CrenieHb ¢ palrOHAJIBHBIM IIOKa3aTCJIEM

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

CBoiicTBa creneHu

[TpeoOpazoBaHue BhIpAXKEHHIA, COIEPIKAIITIX
paloHaIbHbIE CTETICHU

[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX
palroHaIbHbIE CTETIEHU

[Ipeobpa3zoBanue BeIpaXeHUN, COACPKAIINX
paloHaIbHBIE CTETICHH

IToka3zaTennHEIC YpaBHCHHA U HCPABCHCTBA

© 0 N o

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA
ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA

11

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA
[Toka3zarenbHas (pyHKIMA, €€ CBOWCTBA U
rpaduk

A R

12

KonTposasHas padora no teme "CreneHs ¢
PalMOHATILHBIM [TOKA3aTEIEeM.
[TokazaTenpHas ¢hyakuus. [lokazarensHbIe
YPaBHEHHU U HEPABEHCTBA"

13
14

Jlorapudm uncna

JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI




[IpeobpazoBanue BeIpaXXeHUM, COECPKAIINX

15
JorapudMbl

16 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX
J0rapupMbl

17 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
JorapudMbl

18 [IpeoOpazoBanne BBIpAKEHHIA, COACPIKALIIX
JorapudMbl

19 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBa

21 Jlorapudmuueckrue ypaBHEHUS U
HEpaBEHCTBA

29 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

23 Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U
rpaduk

24 Jlorapudmuueckas pyHKuuUsA, €€ CBONCTBA U
rpaduk

o5 Tpuronomerpudeckue GyHKINHU, UX
CBOICcTBa U rpaduKu

26 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

97 Tpuronomerpudeckne GyHKINHU, HX
cBOiicTBa U rpaduKu

08 Tpuronomerpuyeckue GyHKINHU, UX

cBOiicTBa U rpaduKu




[IpuMepsl TPUTOHOMETPUIECKUX

29
HEPaBEHCTB

30 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

39 [TpumMeps! TPUTOHOMETPUUECKUX
HEPaBEHCTB
KonTtponpsHas padora o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckrue ypaBHEHUS U

33 HepaBeHCTBA. TpuroHoMeTprudeckne
GYHKIIMHY U UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHCTBA"

34 HenpepeiBHble QyHKINT

35 MeTtoa HHTEepBaIOB /s peIIeHUs
HEPaBEHCTB

36 MeToa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [IpousBoaHas GyHKINU

38 [TpousBoHas GpyHKIMH

39 ['eomeTpuyeckuii 1 GU3NIECKUIT CMBICI
MIPOU3BOAHOMN

40 I'eomerpuueckuii u puzndecKuil CMBICI
MIPOU3BOAHOM

41 [Ipou3BoHbIE IIEMEHTAPHBIX (DYHKIUN

42 [Tpou3BoHBIE I€MEHTAaPHBIX (PYHKINH




[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

43 .
Y4acTHOTO (PyHKIMH

44 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYHKIIMHA

45 [Tpon3BoHas CyMMBI, IPOU3BEICHHUS,
Y4acTHOTO (PyHKIMH
[IpuMeHeHne Npou3BOIHOM K

46 HCCIIe0BaHNIO (DYHKIIMH HA MOHOTOHHOCTD
U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHON K

47 UCCIIEIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U 9KCTPEMYMBI
[TpuMeHeHne NTPOU3BOJIHOM K

48 UCCIIEIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U 9KCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K

49 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBbI

50 Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

51 Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO
3HaueHus QYHKIUU HAa OTPE3Ke

59 HaxoxeHre HanOobIIero 1 HAMMEHbIIETO
3HaYeHUs (QYHKIIUU Ha OTpE3Ke

53 Haxoxnenre HanOoIbIIero 1 HANMEHBIIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

54 Haxoxxnenre HanOoIbIIero ¥ HANMEHBIIIETO

3HaueHusl QYHKIUU HAa OTPE3Ke




HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIIETO

> 3HaYeHUs (PYHKIIMH HA OTPE3Ke
[IpuMeHeHne npon3BOHOM 11
HAXOXKJCHUS HAMTYYILero perieHus B

56 NPUKIIAJIHBIX 33/1a4aX, IS OTIPEIeICHUs
CKOpOCTH TIpOIIecca, 3aJaHHOTO (POPMYIIOi
WM TpaduKoM

57 KontponpHas pabora o Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"

58 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

59 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

60 WuTerpain, reomeTpudecKkuii U Gu3ndecKuit
CMBICJT MHTETpaja

61 WuTerpan, reomeTpuueckuii 1 pru3HyecKuii
CMBICJT MHTETpaja

62 Wurerpan, reomerpuyeckuii 1 Gpu3ndecKuit
CMBICII HHTETpajIa

63 Brruucnenue nunrerpana no gpopmyie
Herorona—Jleiibaumna

64 Brruucnenue unTerpaia no gpopmyie
Herorona—Jleiibauma

65 Brruucnenue unTerpaia no gopmyie
Herorona—JleitOnuma

66 Brruucnenue unterpana mno gpopmyie
Herorona—Jleiibauma

67 CucreMbl TUHEHHBIX YpaBHEHUH

68 CucreMbl TUHENHBIX YpaBHEHUN

69 Pemenue npukia HBIX 33/1a4 ¢ TTOMOIIBIO




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

70

71

72

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, UPPALUOHATBHBIX,
MOKAa3aTeNbHbIX, JOrapuMUUECKUX
YpaBHEHU U HEPABEHCTB

Cucremsl 1 COBOKYITHOCTH LECJbIX,
palrOHAJIbHbIX, HPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

73

CucrteMsl 1 COBOKYITHOCTH LCJIbIX,
palluOHAJIbHbIX, HPPAIUOHAIIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/I‘IeCKI/IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

74

CucteMsl 1 COBOKYITHOCTH LECJIbIX,
paluOHAJIbHBIX, UPpPALIMOHAIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/ILIeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

76

77

Ucnonb3oBanue rpadukoB GyHKUUN A5
pelIeHns ypaBHEHUN U CUCTEM

Hcnonb3oBanue rpadukoB GyHKUUN 715
pEILIEHUs] ypaBHEHUIN U CUCTEM

[IpuMeHeHue ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEILIECHUI0 MATEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX o01acTeit
HAyKU U PEAIbHOU KU3HU

78

KonTponbhas pabota no teme "Muterpan u




ero npuMeHeHus. Cucremsl ypaBHeHU"

HaTypanLHHe M LCJIbIC YHCJIa B 3aJa4ax U3

7 peanbHOM KU3HU

80 HarypasbHble 1 1iesble Yncia B 3ajjadax u3
peaIbHOM KU3HU

81 HarypanbHble 1 1ienble yucia B 3ajja4ax u3
pEabHOM KU3HU

82 [Tpy3Haky AETMMOCTH LEJIBIX YUCEll

83 [Tpu3HaKK ETUMOCTH LIETBIX YHCET

84 [Tpy3Haky AETMMOCTH LEJIBIX YUCEll

85 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALMS
3HaHUH. YpaBHEHUS

86 [ToBTOpenue, o600OIICHNE, CHCTEMAaTH3AIUS
3HAaHUU. YpaBHEHUS

87 [ToBTOpenue, o000IIeHNE, CUCTEMATH3ALMS
3HaHUHN. YpaBHEHUA

88 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUA

89 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS
3HaHUU. YpaBHEHUS

90 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS
3HaHUHN. YpaBHEHUA

o1 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH
3HaHui. HepaBeHcTBa

92 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

93 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIUS




3HaHui. HepaBeHcTsa

94 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHui. HepaBeHcTBa

95 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL 1
3HaHuW. CucTeMbl ypaBHEHUH

96 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHuil. OyHKUMH

08 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3 AL 1
3HaHu. OyHKIIMU

99 Wrorosas koHTpOJBbHAS paboTa 1

100 HroroBast KoHTpoIbHAs paboTa
O0001enne, cucreMaTA3alus 3HaHUH 3a

101 Kypc alnreOpbl ¥ Ha4all MaTEMaTHIECKOTO 1
ananm3a 10-11 ximaccoB
O06006111EH1E, CUCTEMATH3allUs 3HAHWH 3a

102 KypcC aJireOpbl U Ha4aJl MaTeMaTUIeCKOTro 1
ananuza 10-11 knaccoB

OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
Anrebpa 1 HadaJla MaTeMaTH4YecKoro aHanausa (B 2 yactsx), 10-11 kmaccel/
Yacts 1: Mopakosud A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u
npyrue; noa peaakuureit Mopakosuda A.I'., OO1IecTBO ¢ OrpaHUYEHHOMN
otBeTcTBeHHOCTHIO « MOl MHEMO3HA»

* Marematuka: anrebpa U Hauajia MaTeMaTHYECKOT0 aHaIN3a, FTEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsia JI.C., byryzos B.®., Kanomues C.b. u
npyrue, AkumonepHoe obiectBo «M3natenbctBo «IIpocBemnienuey
Anrebpa u Hau. maT. aHanm3a. 10-11xkin. Amumos IILA. u ip 201 Anrebpa u
HayaJla MaTeMaTUYECKOro aHanusa. Meroaudeckue pekoMmenaanuu. 10 knacc:
nocobue aJist yuurenei oomeoopazopart. opranuzanuii / M. K. Iloranos, A. B.
[eBkun. — M.: IIpocBewmenune, 2013. — 191 c.: uin. — (MI'Y — mikoue).

METOINYECKHUE MATEPHUAJIBI JIUIA YUUTEJIA
https://edsoo.ru/

https://resh.edu.ru

https://sdamgia.ru

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru/



https://resh.edu.ru/

