MWHWCTEPCTBO MPOCBELLEHNA POCCUNCKOW ®EIEPALM
MuHucTepcTBo KMpoBCKOM 061acTu

AaMnHucTpauma ropoga Cnoboackoro

MKOY COLL Ne7 r.Cnoboackoro

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

pykoBogutens [IIMO 3aMECTUTEIb IAPEKTOP

TUPEKTOPa<o y4eOHO-

Kyuesa HIL. pocnuratenbHOLl pabote Bacunenko 1.JI.
potokoia Ne 1 ot «28» 08 npuka3 Nel67-O/] ot «29» 08

2023 r. 2023 1.

Tapamnuna C.B.
[Homep npukaza] ot
«[uucno]» [mecsi] [roa]r.

PABOUAS MPOrPAMMA
(ID 1634976)

y4ebHOro npegmeta «Anrebpa 1 Havasia MmaTeMaTUyecKoro aHasm3a.
Ba3oBblil ypoBEHb»

st ooygaromuxest 10-11 kmaccoB

r. Cno6oackom 2023



MOACHUTEJIbHAA 3ATTIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanm3ay» 0a3oBoro ypoBHs s oOyuaronmxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTA CPETHETO
obmero oOpa3oBaHMs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpPEIbIBIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITCTEHIIMSIMHA, COCTABJISTFOIIUMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIBHOIO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

LEJIN NSYUEHNA YUEBHOI O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed MIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0ECImeYMBACT HWHCTPYMEHTAIBHYIO 0a3zy Ui H3y4eHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYTOM CTOPOHBI, (OPMHUPYET JOTHUECKOE U
abCTpaKTHOE MBIIUICHHUE YyYalluXcsl Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB UWH(GOpPMATHKH, OOIECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYaIlluecs OBJIAJICBAIOT YHUBEPCAIBHBIM S3LIKOM COBPEMCHHOU
HayKH, KOTopas (popMyIupyeT CBOM JOCTHIKCHHS B MAaTEMaTHICCKOH hopMme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX ITU(POBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUS, UCTIOJIh30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HauaJdl MaTeMaTHYeCKOro aHalh3a B CTapiledl IIKoJe ydaruecs
MOJIYYatOT HOBBIM ONBIT PEIIEHUS MNPUKIAAHBIX 3aJlad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeNiel peaslbHbIX CUTyalluid ¥ HHTEPIpETaIluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIIAOIIMMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obnagaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcs Kak 4yepe3 y4eOHbId Marepuaj, CIoCOOCTBYIONMUN (OPMUPOBAHUIO
HAYYHOTO MHPOBO33pPEHHS, TaKk W dYepe3 crnenuduky ydeOHON AesaTenbHOCTH,



TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJIOJIKUTEIbHON
KOHIIEHTPAI[MM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAT.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHau3a JISKUT JIeITeIIbHOCTHBIN NPUHITUI O0YUYEHUS.

CrpykTypa Kypca «Anredpa v Hadajia MaTeMaTUYECKOTO aHAJIN3a» BKITIOYACT
CIEAYIOIINE COAEPIKATEIBHO-METOIUUECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«Dynkuuu  u - rpadukuy, «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTU4YeCcKoro aHanuza», «MHoxkecTBa U JiorMka». Bce oOcCHOBHbIE
COJIEPKATEIIbHO-METOJIMYECKUE JIMHUM H3Y4YalOTCSd Ha MPOTSHKEHUM JABYX JIET
OOy4YeHHs B CTapIIeH IIKOJIE, €CTECTBEHHO JOTMOJHSS APYT APyra M MOCTEINEHHO
HAChIAsCh HOBBIMM TeMaMuU H pa3faenaMd. JlaHHbIA Kypc  SBISIETCS
WHTETPAaTUBHBIM, TOCKOJBbKY OOBEIUHSET B ce0e COJep)KaHhe HECKOJIbKHUX
MaTeMaTUYECKUX TUCIUIUINH: aareopa, TPUTOHOMETPHS, MATEMAaTUYECKUM aHAIU3,
Teopusi MHOkKecTB U Jap. [lo mMepe Toro kak ydvamiuecs OBJaJeBalOT BCE Ooiiee
IIMPOKUM MAaTEeMaTHUYECKUM anmapaTroM, Y HUX MOCJIe0BaTeIbHO (HOopMUpyeTcs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMATHYECKYI0 MOJIENIb pPeajJbHON
CUTyalluM, TPUMEHSTh 3HAHUA, TOJyYECHHbIE B Kypce «Ainrebpa W Hauala
MaTeMaTUYECKOT0 aHalii3ay, JJIisl PEHICHUs CaMOCTOSITEIbHO CPOPMYIUPOBAHHON
MaTeMaTHYECKOU 3a7auu, a 3aTeM UHTEPIPETUPOBATH MOJIYYECHHBIN pe3yybTarT.

CopnepxaTenbHO-MeTOANYECKas JTUHUA «YUucina U BBIYMCIEHUS» 3aBEpIIacT
dbopMHpOoBaHUE HABBIKOB MCIOJIB30BAHUS JACHUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose ocob0oe BHUMAHHE YACHSIETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJB30BaHUE PA3IUYHBIX (OPM 3alUCH JEHCTBUTEIBHOTO YKCIA, yMEHUE
pallMOHANIbHO BBINOJHATh JEUCTBUSL C HUMH, J€JaTh NPUKUIKY, OLICHUBATH
pesynbrar. OOywaromuecs TOJYYarOT HAaBBIKM NPUOMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
WCIIOJIB30BaHUs MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIOBBIX BHIPAXKEHUM.

JIunust «YpaBHEHUS M HEPABEHCTBA» PEAIM3YETCS HA MPOTSKEHHH BCETO
OoOy4eHHs B CTapIied IIKOJIe, TOCKOJBbKY B KaXXJIOM pas3feie MpoTrpaMMBI
MIPETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMUX 3anad. OOyuaromuecs OBIaJICBAIOT
Pa3IMYHBIMM METOJAaMU PEIICHMS 1IEJIbIX, PAlMOHAIBHBIX, HUPpPalMOHATIbHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX W  TPUTOHOMETPUYECKUX ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHUS UCTI0JIb3YIOTCS IPU UCCIEA0BAHUN
GyHKIHNA C TTOMOIIBIO TIPOU3BOMHON, PEIICHUM TPUKIAAHBIX 3a/ad W 3a7a4 Ha
HaxOXXJICHUE HAMOOJBIINX M HAWUMEHBINIUX 3HadyeHU GyHkuu. JlanHas
collepKaTelibHasl JIMHUS BKJIIOYaeT B ceOs Takke (QOpMUpOBaHUE YMEHUUN
BBINIOJIHATh Pacy€Thl Mo ¢opmysnaMm, MpeoOpa3oBaHUsl LENbIX, PalMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAKECHUH,



COJEpJKaIMX CTENEHU U JorapupMmbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepyaja IPOUCXOJWUT  JAJBHEWIEEe  pa3BUTHUE  AJITOPUTMHUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUSI Y4YallluXcsl, (OPMUPYIOTCS HABBIKM JI€IyKTHUBHBIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBI JJIsi PELICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HaIrJAIHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUH U TpaduKu» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEIOBATEIBHOCTD U3Y4YECHUS MaTepHaIa. N3yuyenune CTEIIEHHO,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpauKoOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEANIbHOW MU3HU TECHO CBSA3aHO KaK C MATEMATUYECKUM AHAIIM30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpaKkaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh IOJIY4YEHHbIE (DPYHKIMH, CTPOUTH HX
rpaduku. MaTtepuan 3Tol cojiep>KaTebHOW JTMHUU HalleJIeH Ha pa3BUTUE YMEHUM
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTI0JIb30BAaHUIO aHAJIOTHiA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYTI KaK MAaT€eMAaTHYECKUX, TaAK U MPHUKIAJHBIX 3a]ad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIE0BATh U
CTpOUTh Tpaduku (YHKIUH, oOmNpenensTh WX HAUOONbIIME W HAUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
HAXOXKJIEHUS HAWJIy4dllero pEeuieHWs B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIILICHUS, (QOPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TeXHUKe U HucKyccTBe. OOydamomuecs Yy3HAIOT O
BBIJAIOLINXCSl pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-METOAUYECKas JTUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
IIOCBALIEHA  JJIEMEHTaM  TEOPUH  MHOXECTB. T€0pEeTHMKO-MHOKECTBCHHBIC
IIPEACTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U IPEAararoT



HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIONMN BCE pa3/eibl MATEMATUKU U €€
MPUJIOKEHUI, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHYECKUE NUCIUIUIMHBI B €IMHOE
uenoe. [loaToMy BaXHO AaTh BO3MOYKHOCTH WIKOJBHUKY NMOHUMATh TE€OPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrOo AaHANIM3a» IMPUCYTCTBYIOT
TaK)kK€ OCHOBbl ~MaTEMAaTHUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BAHBI
c(hOpMHPOBATH HABBIKU MTOCTPOSHUS MOJICIICH peabHBIX CUTYAIlUi, NCCIICTOBAHMS
ATHX MOJEJIed C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiu3a U
WHTEpIIPETAlUK TOTYYEHHBIX pe3yJbTaToB. Takue 3ajaHusl BIUIETCHBI B KaXKJbIU
U3 pa3JeaoB MPOTrpaMMBbl, IOCKOJIBKY BECh MaTeprall Kypca IIUPOKO HUCIOJIb3YETCS
JUISL pelleHusl MPUKIaaHbIX 3aaa4. [Ipyu pemeHnn peanbHbIX MPAKTHUYECKUX 33/1a4
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIb30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCsl B MpOIlECCe M3YyUEHHUs BCEX TeM Kypca «Alredpa u Haudana
MaTeMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI' O KYPCA B YHEBHOM INJ1IAHE

B y4yeOHOM miaHe Ha M3ydYeHHE Kypca ajreOpbl MU Haydajdl MaTeMaTH4Ye€CKOTO
aHanau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 daca B Henento B 10 kiacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a 1Ba rona ooydenust — 170 yacos.



COOEP>XAHWVE YUEBHOI O KYPCA
10 KNACC

Uuncna v BblYNCNEHUS

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OECKOHEUHbIE  MepUuoAuYecKue JpoOu. ApupMeTHYecKue  omepauud C
palMOHAIBHBIMU YHCIaMU, TPeoOpa30BaHus YHCIOBBIX BeIpaxkeHui. [IpuMenenne
npo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAaHUU U PEaJIbHOM KU3HH.

JeiicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpAlMOHAIBHBIE YHUCITA.
Apudmernueckue omnepauud € JEWCTBUTENbHBIMU yuciamu. [lpuOmmxeénnbie
BBIUHCIICHUS, [IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenb ¢ 1menbiM  mokaszarteneM. CranmaptHas Qopma  3ammcu
NeUCcTBUTENBbHOTO uucna. Mcmonbp3oBanue moaxojsimeid  (GOpMbl  3alKCcH
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAaHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JlecTBust ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCHHYC W TaHT'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTA.

ypaBHEHI/IFI N HEpaBEHCTBAa

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHuEe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1iensix v 1poOHO-PAIIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

[IppuMeHEHNE ypaBHEHU U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7ad
W 3aJ1a4 U3 Pa3INYHbIX 00JIaCTel HAYKHU U PEATbHOU KU3HH.

DYHKUNN 1 rpadurKn

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qynkium.
[TpomexxyTku 3HAKOTIOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

CrenenHas QpyHKIMS C HATYypaJbHBIM U LENbIM MoKa3zareneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauK KOpHsS N-Oi CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMEHTa.

Havyana matematnyeckoro aHaamsa

ITocnenqoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEeI0BATEIIbHOCTEH.
MOHOTOHHBIE TTOCIEI0BATCIABHOCTH.

Apudmerrnueckas 1 reoMmeTpudeckas mporpeccud. beckoHeduHo yObIBaromast
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccun. Mopmyiia CIOXKHBIX MPOLUEHTOB. lcronp30BaHue mporpeccuu s
pELICHUs PeallbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHo)ecTBa 1 nornka

MHoOK€eCTBO, olnepalud HajJ MHOXecTBamMu. Jlmarpammsl Jilsiepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO armapara sl OMUCAHUS PEATbHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KJTACC

Yuncna v BblYNCNEHUS

HarypanbHbie u niensie yncina. [Ipu3Haku 1eI1MMoCcTy LEIbIX YHCEIL.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENIEHMU.

Jlorapudm uyucna. JleciTHUHBIE U HATYPATbHBIE JIOTApU(PMBI.

YpaBHeva N HEpaBEHCTBAa

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U1 HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHU. PellleHre MPUKIAIHbIX 33/1a4 C TTOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHU.

CucTEMBI M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM WM  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IU4HbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DYHKUUKN 1 TpatinKm

Oyuknus.  I[lepuonunueckne  ¢ynkuuud. [IpomMexyTku  MOHOTOHHOCTH
¢byHkun. MakcumyMbl U1 MUHUMYMbI (QyHKiuu. HauGomnplee u HauMeHblee
3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

TpuronomeTrpruyeckue GyHKIUHU, UX CBOWCTBA U TPapUKH.

[TokazarenbHast u gorapupmuyeckas GyHKIUN, UX CBOWCTBA U TpaUKH.



Ncnons3oBanue rpadukoB GyHKIUN I peleHUs YPaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I HCCIENOBAaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT IPU PEIIEHUU 33Jad U3 JAPYTHX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Ha4yasia maTemaTmnyeckoro aHasmsa

HenpepriBable QyHKIIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognass  ¢yHkuuu. ['eomerpuyeckuii ¥ (QU3MYECKUNH  CMBICI
IIPOU3BOTHOM.

[TpousBogubie  sneMeHTapHBIX  QyHKIui.  DopMmynbl  HaXOXKACHUA
IPOM3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIUI.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMM Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus1 (QyHKIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM Ul HAXOXKICHUS HAWIIy4dlllero peELICHUs B
INPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (uU3MYeCKUid cmbIcia. Bbeluucienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.



NNAHNPYEMbIE PE3YJIbTATDI

OcBoenne ydeObHOrO mpenmera «Marematuka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMINX JIUYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHDbIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI MPOrpamMMbl y4yeOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yrTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYIyIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIEeHU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pa3iIMyHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKUE 3HAHUA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNU U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEpPIIICHCTBOBAHUS, npu 3aHATUAX CTIOPTHBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWsS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANIBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHUECKON HAIPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHUYeCKHX 3HAHWM JIs pelieHus 3ajaady B
0o0JaCTH  OKpY)KAIOMIeH cpepl, IUTAHHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM VTSI OKPYKAIOMIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW MESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATebHOCTh
WHIWBUTyaJIbHO U B TPYIIIIE.

METAMNPEOMETHbBIE PE3YJIbTATbI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeSYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00ECneuU8arOm
Gdopmuposanue 6a308blX KOCHUMUBHBIX NPOYECCcO8 0Oyuarowuxcs (oceoeHue
Memoo08  NO3HAHUSA ~ OKpYJycaowe20  Mupa,  NpUMeHeHue  JIOSUYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

 BBISIBJISITh U XapaKTEPU30BaTh CYIICCTBCHHBIC NMPHU3HAKH MAaTEMaTHYCCKUX

O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA AJIi OOOOIICHHS W CpaBHEHUS, KpUTEPUU
MIPOBOJAMMOTO aHAJIN3a;



e BOCIIPUHUMATh,  (OPMYJIHPOBATbH W  NPeoOpa3oBbIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

eBBISIBJISITh ~ MAaTE€MaTUYeCKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
NpOTUBOpEeUHss B (pakTax, JaHHBIX, HAOIIOJNCHUSIX U YTBEPXKICHUSX;
npemjiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

e IETIATh BBIBOJBI C HCIIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

e IPOBOJIUTH CaMOCTOSITEJIBHO JI0Ka3aTesIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPSMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIIHIO,
OPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh crnoco0 pemieHus ydeOHOM 3anauu  (CpaBHUBATH HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4EToM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBeIe Hcce0BaTENIbCKUE NECTBUA:

¢ ICTIOJIB30BATh BONPOCHI KaK MCCIIEIOBATENbCKUA HHCTPYMEHT IO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIWE MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJIMTH CAMOCTOSTEIBHO CINIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEM MaTEeMaTUYE€CKOTO OOBEKTa, SBJICHUS,
Ipoliecca, BBISIBICHUIO 3aBUCUMOCTEH MEXAYy OOBEKTaMH, SIBICHUSIMH,
IIPOLIECCAMY;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yibTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IPOTHO3UPOBATH BO3MOKHOE PA3BUTHE TMPOIECCA, A TAKKE BbIJIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

PaGoTa ¢ undopmarnueii:

e BBISIBJIATH AehUIUTH UHGOPMAIIMU, TAaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BEIOMpaTh WH(OPMAITUIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AHATM3UPOBATD,
CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HH(POPMAIIUIO PA3THUHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

e CTPYKTYpUPOBaTh MHPOPMALIUIO, TIPEACTABIATh €€ B Pa3IMYHbIX (opMax,
WTIOCTPUPOBATH TpadUuecKy;



e OLICHUBATD HaAEKHOCTD uHdopMaIu o CaMOCTOSTENIbHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.

OO1uenue:

e BOCIIPUHUMATh U (POPMYIIUPOBAThH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMHU
U UEeISIMU OOULIEHUS; SICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOIy
perIeHus 3aJa49k, KOMMEHTHPOBATH MTOTYICHHBIA PE3yibTarT;

e B XOJI¢ 0OCYXICHHS 33a/1aBaTh BOTPOCHI TI0 CYIIIECTBY OOCYKIaeMOU TEMBHI,
poOJIeMBbI, perIacMoi 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXKICHUS C CYXICHHUSIMH JIPYTUX
YYaCTHHKOB JHaora, OOHApYyXUBAaTh pa3Indue W CXOJICTBO TO3WIINN; B
KOPPEKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,

o IPEJICTABIISATh PE3YJIbTAThl PEIICHUS 33]1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa; CaMOCTOSATEIBLHO BBIOMpaTh (OpMAT BBHICTYIUICHUA C Y4ETOM
3a/1a4 Mpe3eHTallMd U OCOOEHHOCTEN ayIUTOpPHUH.

CoTpyIHUYECTBO:

e IOHUMATh W HMCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW ¥ MHIUBUIYATbHOM
paboThl MpU penieHuH Y4eOHBIX 3a/lady; MPUHUMATH 1€ COBMECTHOM
NeSATEeTbHOCTH, IUJIAHUPOBaTh  OPraHU3alMI0 COBMECTHOM  paboThI,
pacmpeienaTh BUABI PadOT, TOTOBAPUBATHCS, OOCYXKIATh IMPOIECC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIbKUX JIFOCH;

¢ Y4aCTBOBATh B IPyNMOBBIX (popmax paboThl (00CYykAeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC); BBINOIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJIE€HAMU KOMAaH/IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMYIUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHSI.

3) Vuusepcanvnvie  pezynamueHsle Oeticmaus, obecneyusaiom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.

Camoopranu3zanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 33J1a4H, BEIOMPATH CIIOCOO PEIICHHS C
y4éTOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb:

eBJIAJICTh HABBIKAMH  TIO3HABATCIBHOM  pedICKCHMM KaK  OCO3HAHHS
COBEPILIAEMbIX JEHUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca H
pe3ynbTara peneHus MaTeMaTHIeCKOH 3a1a4H;



e PEJIBUJIETH TPYAHOCTH, KOTOPhIE MOTYT BOBHUKHYTh MIPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJECHHBIX OIMIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

¢ OLICHUBATh COOTBETCTBUE pe3yJibTaTa I€IM U YCIOBUSIM, OOBSCHATH
MPUYUHBI JIOCTHKEHHS WIM HEJAOCTHXKEHUSI PE3YJbTAaTOB JEATECIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NMPEAMETHbDIE PE3YJIBTATDI

OcBoenune yueOHoro Kypca «Anredpa u Hayajga MaTEMaTHYECKOTO aHAIM3a»
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEbHBIX PE3yIbTaTOB:

10 KNACC

Yuncna v BblYNCNEHUS

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE MW JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BellonHAT,  apupMETHYECKUE  ONepalud € paldOHAIBHBIMH U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BoimonHsaTe npuOAMKEHHBIE BBIYMCIIEHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JieaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BIYMCICHHMN.

OnepupoBaTh MOHATHAMU: CTENEHb C ILENBIM IOKAa3aTeJeM; CTaHAapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
MCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3alKCU JEHCTBUTENbHBIX YUCEI JIJISl PELLICHUs
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
MCITIOJI30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
byHKUIHU.

YpaBHEHUA 1N HepaBEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BreimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKUE YPABHEHHUS.

BreimonusaTe npeoOpa3oBaHus LEIbIX, PAlMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDOKEHM W  pellaTb OCHOBHBIE THUIBI  LENBbIX, PAlMOHAJIBHBIX U
VPPaLMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3371a4 U3 Pa3IMYHBIX 00acTell HAyKH U PeasibHOM KU3HU.



MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKe alreOpbl, COCTaBISATH
BBIPDAKECHUS, YPABHEHHMs, HEPABEHCTBA [0 YCIOBHIO 33/1auyd, MCCIEIOBATh
MOCTPOEHHBIE MOJIEJH C UCTIOIB30BAHUEM alllapaTta anreopsol.

dyHKUMN 1 TpadiKn

OmnepupoBaTh MOHATHAMH: (YHKIIHS, CIIOCOOBI 3aJaHus (PyHKUIMH, 001acTh
OTIpEJICICHUs] M MHOXKECTBO 3HaueHM (QyHKIuuU, Tpaduk (GyHKUIHUHA, B3AaUMHO
oOpartHbie (QYHKITUH.

OnepupoBaTh TOHATUAMU: UYETHOCTH W HEUETHOCTh (YHKIMH, HYIU
(GYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBath rpaduku GyHKUMN I pELICHUS] YpaBHEHUH.

CtpouTh U uuTaTh rpa@UKU JTUHEHHON (QPYHKLIMU, KBAAPATUYHOM (PyHKIIHH,
CTETEHHOMN (PYHKIIMHU C IIEJIBIM IT0Ka3aTeeM.

Hcnons3oBaTh rpadukd (QyHKIMH IS  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEAbHON
KU3HU; BbIpaXaTh (OpMyJIaMH 3aBUCUMOCTH MEX1Y BEJIMUYNHAMM.

Ha4yania maTemaTmnyeckoro aHasmsa

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
T€OMETPUYECKAsl IPOTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarollasgs I'E€OMETPUUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON MPOrPECCHUH.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEW U MPOTPECCUI JIs1 PEIICHHUS
peanbHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHo>XecTBa 1 nornka

OnepupoBath MOHATUSMH: MHOXECTBO, OIEpallMy HaJl MHOYKECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Uil ONMCaHUs
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUH 3aJady U3 JAPYTUX y4eOHBIX
PEIMETOB.

OnepupoBaTth  MOHATUSMH: ONnpeleneHue,  Teopema,  CIEIACTBHUE,
JI0Ka3aTeIbCTBO.

11 KJTACC

Uwncna n BbluncneHna

OnepupoBaTh MOHATHSAMH: HaTypajdbHOE, IIEJI0€ YHCJIO;, WCIOJIb30BaTh
MIPU3HAKH JCTMMOCTH IEIBIX YHCEII, Pa3I0oKCHUE Yhcia Ha TPOCThIC MHOKHUTEITH
JUTSL peeHus 3a/1a4.

OnepupoBaTh MOHSATHUEM: CTETICHD C PAITMOHAIBHBIM TTOKA3aTEIIEM.

OmnepupoBaTh NMOHATUAMU: JIOTapu(dM UYHCIA, ACCITHUYHBICE M HATypaabHBIC
JoTapu(MBbI.



YpaBHEHUA 1 HepaBeHCTBA

[TpumeHsaTh CBOMCTBA CTeNeHM i NpeoOpa3oBaHUsl  BBIPAKEHUM;
OIlIEpUpPOBaTh TMOHATHUAMM: I0OKA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

Bemonusate mpeoOpa3oBaHusl BBIPAKEHUHN, COACPXKAIIUX JIOTAapUPMBL;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSIMHU: CHCTEMA JIMHEWHBIX YpaBHEHUN U €€ PEIICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAKECHUs, YPaBHCHMS, HEPAaBEHCTBA M CHUCTEMbI II0 YCIOBHIO 3a/a4H,
UCCIIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM alIapara ajareopsl.

DYHKUMN N rpadvikn

OnepupoBaTh MNOHATUAMM: NEpUOAMYECKass  (QYHKUHUSA, TMPOMENKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKM OJKCTpeMyma (yHKIUMU, HauOosblliee U
HauMeEHbllIee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; HCIOIb30BATh HUX JUIS
UCCIeI0BaHus (PYHKITUH, 3aJJaHHOUN rpaduKoOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENIbHOM, JIOTapUPMUUYECKOW U
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh JJIsl PELICHUS] YPAaBHEHUN U HEPABEHCTB.

N300paxath Ha KOOPJIAMHATHOM TMJIOCKOCTH IpadUKH JUHEHHBIX YpaBHEHUMN
Y UCIIOJIB30BaTh UX JUISl PEILIEHUS CUCTEMBI JINHEWHBIX YPAaBHEHU.

Hcnonp3oBate rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauvana matemaTnyeckoro aHasmsa

OmneprpoBaTh MOHATUSAMHU: HENPEPHIBHASI (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
WCITIOJIb30BATh TEOMETPUUYECKUIA ¥ (PU3MUECKHUIN CMBICI POU3BOIHON JJIsI PEIICHUS
3a1ad.

HaxonuTth npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIISATH POU3BOIHBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKIUH.

Hcnonp30BaTh MPOU3BOIHYIO TSl UCCIIEIOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIEIOBAHUS K MIOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErOo PELICHUS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3a1a4ax.

OmnepupoBarh MOHATUSMHU: NEpBOOOpa3Has U  HHTErpai; IMOHUMATh
reOMEeTPUUECKUN U PU3NYECKUI CMBICT UHTErpaa.



Haxoauths mepBooOpa3HbIe 3JE€MEHTAPHBIX (DYHKIUH; BBIYUCIATH WHTETpAll
o ¢hopmyne Herorona—JleliOnuiia.

Pemarp mpukinagHple 3a7add, B TOM YHUCIE COIIMAIBHO-DKOHOMHUYECKOTO H
(bu3NYECKOTo XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATWNYECKOE NJ1IAHNPOBAHVE
10 K/TACC

No
n/n

HavmeHoBaHMe pasfenoB U TeM
nporpammb|

KonnyecTtso yacoB

Bcero

KOHTpONbHbIE
paboThl

INpaKTnyeckune
paboThl

ONEKTPOHHbIE

(unbpoB.sble)
obpasoBaTe/ibHble

pecypcbl

MHoxecTBa pallHOHAJIbHBIX U
HeﬁCTBHTeHBHBIX yucen. PayonanbsHblie
YpaBHCHU U HCPABCHCTBA

14

http://www_fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-
collection.edu.ru/.
http://www.math.ru/

@ynkuuu u rpagpuku. CTeneHs ¢ LeabM
noKasareiaeM

http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-
collection.edu.ru/.
http://www.math.ru/

ApudpmeTnueckuiit KopeHb N—0i CTENEeHH.
WppannonanbHble ypaBHEHUS U HEPaBEHCTBA

18

http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-
collection.edu.ru/.
http://www.math.ru/

Dopmysl
TpUrOHOMETpUU. TpUroHOMeTpHUYECKHE
yYpaBHEHUs

22

http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/

http://school-
collection.edu.rul/.



http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://www.math.ru/

5 [TocnenoBaTeabHOCTH U IIPOTrPECCUU

http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-
collection.edu.ru/.
http://www.math.ru/

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL
3HAaHUU

http://www_fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-
collection.edu.ru/.
http://www.math.ru/

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68



http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/

11 KNNACC

No
n/n

HavMeHoBaHVe pasaenoB 1 TeM
nporpamMmmbil

KonnyecTtso yacoB

Bcero

KOHTpONbHbIE
paboThl

lNpaKTnyeckune
paboThl

ONEKTPOHHbIE

(unbpossble)
obpaszoBaTe/ibHble

pecypcbl

Crernens ¢ PpalluOHAJIbHBIM ITOKA3aTCIICM.
IToxazarennHas (bYHKI_II/IH. IToxa3aTennHble
YpaBHCHHA U HCPABCHCTBA

12

http://www_fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-
collection.edu.ru/.
http://www.math.ru/

Jlorapudmuueckast QyHKIUS.
Jlorapudmuyeckue ypaBHEHHS U
HEpPaBEHCTBA

12

http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-
collection.edu.ru/.
http://www.math.ru/

Tpuronomerpuueckre GyHKIUU U UX
rpaduku. Tpuronomerpuueckue
HEPaBEHCTBA

http://www_fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-
collection.edu.ru/.
http://www.math.ru/

IIpousBoaHas. [IpumeneHne Mpou3BOIHON

24

http://www_fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-
collection.edu.ru/.
http://www.math.ru/



http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/

5 WuTerpan u ero npuMeHeHus

http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-
collection.edu.ru/.
http://www.math.ru/

6 Cucremsl ypaBHEHUI

12

http://www_fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-
collection.edu.ru/.
http://www.math.ru/

7 HarypanbHble u nensie yucia

http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-
collection.edu.ru/.
http://www.math.ru/

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL
3HAaHUH

18

http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-
collection.edu.ru/.
http://www.math.ru/

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102



http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/




NOYPOYHOE NMNJTIAHNPOBAHUE
10 K/TACC

No
n/n

Tema ypoka

KonnyecTtso yacoB

Bcero

KOHTpONbHbIE
paboThbl

lNpaKTnyeckune
paboThl

ONEeKTPOHHbIe

umpposble
obpasoBaTe/ibHbIe

pecypcbl

MHox€ecTBO, Onepaluy Hajl MHOKECTBAMHU.
Huarpammsl Diinepa—Benna

Panmonanesueie yncna. OObIKHOBEHHBIC U
JECATUYHBIC IPOOU, TTPOLICHTHI, OECKOHEUYHbIE
MEPUOIUUECKHIE TPOOH

ApudmeTnueckue oneparuu C
paloHaIbHBIMU YHCTIAMHU, IPEOOPA30BAHUS
YUCJIOBBIX BBIPAKECHUM

[TpumeHenue apoOei U MPOLEHTOB ISt
peLICHUs IPUKIAAHBIX 3aa4 U3 PA3IMYHbIX
OTpaciel 3HaHUW U peanbHOU KU3HU

[Tpumenenue apoGeit ¥ NPOLIEHTOB IS
peLICHUs IPUKIAAHBIX 3aa4 U3 PA3IUYHbIX
OTpaciey 3HaHUW U peanbHOU KU3HU

JlericTBUTeNNbHBIE YKCIIa. PallioHalbHbBIE U
MppalrOHaJIbHbIC YUCIIa

ApudmeTnueckue onepanuu c
HeﬁCTBHTeHBHBIMH qucJjiaMu

[TpuGmxE€HHBIC BEIYMCIICHUS], TPABUIIA
OKpYTJICHUS, TPUKUIKA U OLIEHKA pe3ybTara
BBIYUCIIEHUN




TO)KI[GCTBa U TOXKICCTBCHHBIC

9
npeoOpa3oBaHus
10 VYpaBHeHUEe, KOPEHb YPaBHEHUS
11 HepaBeHcTBO, pellieHre HepaBeHCTBA
12 Meton UHTEpBaJIOB
13 Pemienue nensix U ApoOHO-paIIOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB
KonTponbhas pabota no reme "MHoxecTBa
14 paLMOHATBHBIX U IEMCTBUTEIIBHBIX YHCEIL.
PannonanbHble ypaBHEHUs U HEPABEHCTB"
15 OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3anmuo obparHbie HyHKIHH
['paduk pynkuuu. O61acTh OnpeneaeHus u
16 MHO>KECTBO 3HaueHu (pyHKIuu. Hynu
¢ynknuu. [IpoMexXyTKH 3HAKOITOCTOSTHCTBA
17 YéTtHble 1 HeUETHBIE PYHKLIUU
CrerneHs ¢ 1eNbIM [T0Ka3aTeIeM.
18 CranpmaptHas ¢popma 3armcu
JIeMCTBUTENIBHOTO YKCIIa
Hcnonp3oBanne noaxosimen (GopMbl 3alIUCH
19 JeHCTBUTEILHBIX YUCET [T PEIICHHS
NPaKTUYECKHX 3a/1a4 U TIPE/ICTABICHUS
TAHHBIX
20 CrenenHast GQyHKINS C HATYPAITbHBIM H
1eJbIM MoKa3aTenieM. E€ cBolicTBa u rpadux
21 ApudmeTnueckuiit KOpeHb HaTypaIbHOU

CTCIICHHU




Apudmerndeckuii KOpeHb HATypaIbHOMN

22
CTEIEHU

93 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJbHOM CTEIIEHU

24 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJbHOM CTEIIEHU

o5 CBoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOM CTEIIEHU

26 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
0i1 cTeneHun

97 JleiicTBus ¢ apuMETHUSCKUMH KOPHIMH N—
0i1 cTeneHun

28 JleiicTBus ¢ apuMETHUSCKUMH KOPHIMH N—
Ol CTenieHn

29 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
Oi1 CTeTeHn

30 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
Ol CTENEeHU

31 PeleHre nppalioHanbHbIX YpaBHEHUN U
HEPaBEHCTB

39 Pemenue nppanunoHaNbHBIX YpaBHEHUHN U
HEPaBEHCTB

33 Pemenne nppanvoHaabHbIX YPABHEHUN U
HEPaBEHCTB

34 Petienne uppaiimoHanbHBIX YpaBHEHUN U
HEPaBEHCTB

35 Peienne uppaimoHanbHBIX YpaBHEHUN U




HEPaBCHCTB

36 CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn 1

37 CgoiicTBa u rpaduK KOpHs N-0if CTeTICHU 1
KonrtponbHas pabora no reme

38 "ApudmMeTHuecKrii KOpeHb N—0il CTETICHH. 1
HppaunoHaibHble YpaBHEHUS U
HepaBeHCTBA"

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

40 CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOIO 1
aprymeHra

41 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCJIOBOT'O apryMeHTa

4 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

43 ofpeielieHne TPUTOHOMETPUUECKUX (DYHKIIMN 1
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

44 ofpeielieHne TPUTOHOMETPUUECKUX (DYHKIIMN 1
YHCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

46 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

48 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

49 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1

BBIPAKECHUI




[IpeobpazoBaHre TPUTOHOMETPUYECKUX

50 . 1
BBIpa)KEHUI

51 [TpeoOpa3oBaHnEe TPUTOHOMETPUUYECKUX 1
BBIPAKCHUI

59 [TpeoOpa3oBaHnEe TPUTOHOMETPUUYECKUX 1
BBIPAKCHUI

53 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

54 Perennie TpUroHOMETPUUECKUX YPaBHEHHH 1

55 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

56 Perennie TpUroHOMETPUUECKUX YPaBHEHHM 1

57 Perennie TpUroHOMETPUUECKUX YPaBHEHHH 1

58 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

59 Perennie TpUroHOMETPUUECKUX YPaBHEHHM 1
KonrtponsHas padora no reme "Popmybl

60 TPUTOHOMETPHUH. TPUTOHOMETPUYECKUE 1
ypaBHeHHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS

61 nociyeaoBarenbHOCcTE. MOHOTOHHBIE 1
N0CJIEeI0BATEIbHOCTH
ApudmeTrnueckasi 1 reoMeTpuyecKas

62 nporpeccuu. Mcnonab3oBaHre MPOrpeccuu 1
JUIS PELIeHUs] pealbHbIX 3a7a4 MPUKIaTHOTO
Xapakrepa
beckoHeuyHo yObIBaroIias reoMeTpruecKas

63 nporpeccusi. CyMMa 0€CKOHEYHO 1

yOBIBaroIEi reOMETPUYECKOMN MPOrPecCHH




64 ®dopMyra CII0KHBIX TTPOIIEHTOB 1
65 dopmyna CIOKHBIX MPOIEHTOB 1
O0o001eHre, cucTeMaTH3allns 3HAHUH 32
66 KypcC aJireOpbl ¥ HayaJl MaTeMaTHIeCKOTO 1
aHasin3a 10 xiacca
67 HroroBast kKoHTpoIbHAs paboTa 1
O0001enue, cucreMaTA3amus 3HaHUH 3a
68 Kypc ainre0pbl 1 Hayall MaTeMaTHYeCKOTo 1
aHanmu3a 10 knacca
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KNNACC

KonnyecTtso yacoB

ONEeKTPOHHbIE

Ne Tema VDOKa K n [arta umpposble
OHTPO/JIbHbIE adKTHNn4yeckne
n/n yP Bcero 6 P p6 n3yyeHns | obpasoBaTesibHble
aooThbl aooThbl
P P pecypchbl
1 Crenens C pallMOHAIBHBIM MOKa3aTeIeM 1
2 CaoiicTBa cTenEHU 1
eo0pa3oBaHuEe BEIPAXKCHUM, COASPIKAIINIX

3 [Tpeodp p p 1

palMOHAJIbHBIE CTEIIEHU
4 [TpeoOpa3zoBanue BbIpaXEHU, COEpIKALIUX 1

palMOHATIbHBIE CTEIIEHU

eoOpa3zoBaHME BBIPAKEHU, CoepKaLIIX

5 ITpeotp p p 1

palMOHATIbHBIE CTEIIEHU

OKa3aTelbHbIE YPaBHEHUS U HEPABEHCTBA

6 IT yp P 1
7 Iloxa3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
8 Iloka3aTenbHbIE YypaBHEHUS U HEPABEHCTBA 1
9 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1
10 Iloxa3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
11 [ToxazarenbHast pyHKLIMS, €€ CBOWCTBA U 1

rpaduk

KonrponbHas padora no reme "Crenens ¢
12 paloHaIbHBIM IIOKA3aTEIIEM. 1 1

[ToxazarenbHast pynkuus. [lokazarenabHbie

YpaBHEHUS U HEpaBEHCTBA"
13 Jlorapudm ymncna 1
14 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1




[IpeoOpa3zoBanue BbIpaX)eHHI, Comep Kalux

15
sorapuhMbl

16 [TpeoOpa3oBanue BBIpAKEHUHN, COACPIKAIINX
J0rapupMbl

17 [TpeoOpa3oBanue BBIpAKEHUH, COACPIKAIINX
J0rapupMbl

18 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLIUX
J0TapuQMbI

19 Jlorapugmuueckue ypaBHEHUs U
HEpPaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUS U
HEpPaBEHCTBA

21 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

99 Jlorapudmuueckre ypaBHEeHUs U
HEpaBEHCTBA

23 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U
rpaduk

24 Jlorapugmuueckas pyHKIUs, €€ CBONCTBA U
rpaduk

o5 Tpuronomerpudeckue GyHKINU, HX
CBOICcTBa U rpaduKu

26 Tpuronomerpudeckne QyHKINU, HX
cBOIicTBa U rpadUKu

97 Tpuronomerpudeckue GyHKINHU, UX
cBOIcTBa U rpaduKu

28 Tpuronomerpuyeckue GyHKINHU, UX




CBOIicTBa U rpaduKu

IIpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

39 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB
KonTponbhas pabota no teme
"Jlorapudmuyeckast pyHKIUS.
Jlorapugmuueckue ypaBHEHUs U

33 HepaBeHCTBa. TpuroHoMeTpuyeckue
GYHKIMY U UX
rpaduku. Tpuronomerpuueckue
HepaBeHcTBa"

34 HenpepbiBHble QyHKITNH

35 MeTtoa HHTEPBAIOB /ISl pEIICHUS
HEPaBEHCTB

36 MeTtoa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [TpousBoHas GpyHKIMH

38 [TpousBoHas GpyHKIIUH

39 ['eomeTpryeckuii 1 GU3NIECKUIT CMBICI
MIPOU3BOAHOMN

40 ['eomeTpryeckuii 1 GU3NYECKUIT CMBICI

MIPOU3BOAHOM




41

[TpousBoHBIE JI€MEHTAPHBIX (PYHKUINN

42 ITpousBogHBIEC DIEMEHTAPHEIX KO
YH

43 ITpon3BogHast CyMMBI, IPOU3BENCHNUS,
YacTHOTO (DyHKIMH

44 ITponsBogHast CyMMBI, IPOU3BENCHNUS,
Y4acTHOTO (DyHKIMH

45 IIpou3BoHas CyMMBI, IIPOU3BEICHHUS,
4acTHOIrO (yHKIMH
IIpumMeHeHne Mpou3BOIHON K

46 UCCIIETIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U DKCTPEMYMBI
IIpuMeHeHne Npou3BOJHON K

47 UCCIIETIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTB
U DKCTPEMYMBI
IIpuMeHeHne NpoOn3BOHOM K

48 MCCJIEJOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K

49 MCCJIEJOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

50 HaxosxneHne HauOoJbIIero 1 HAMMEHBIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

51 HaxoxneHre HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

59 Haxoxnenre HaubobI1ero 1 HaMMEHbIIEro
3HaYeHUs PYHKIIMH HA OTPE3Ke

53 Haxoxnenne HanOOJIbIIET0 1 HAUMEHBIIIETO




3HaYeHUs (PYHKIIMH HA OTPE3Ke

HaXO)KI[eHI/Ie HanOOJIBIICTO ¥ HAUMEHBIIIETO

>4 3Ha4YeHUs (QYHKIUU Ha OTPE3Ke

55 Haxoxnenrne HaubobI1ero 1 HAMMEHbIIETro
3Ha4YeHUs (QYHKIUU Ha OTPE3Ke
[IpumeHeHue nporu3BOIHOMN 11t
HAXO0X/ICHUS HAWITYYILIEro PeleHus B

56 IPUKIIAIHBIX 3a7a4ax, Ui ONpeesIeHUs
CKOPOCTH IIpoliecca, 3aJaHHOro (hopMyIioi
WK rpaduKoM

57 KonTponbhas pabota no Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHoin"

58 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

59 [TepBooOpaznas. Tabmuia mepBooOpa3HBIX

60 WuTerpain, reomeTpuyeckuil 1 Gpu3ndecKuit
CMBICII MHTETpaja

61 WuTterpan, reoMmeTpuuecKuil U Gpu3ndeckui
CMBICJI HHTETpasa

62 WuTerpan, reoMmeTpuuecKuil 1 Gpu3ndeckui
CMBICJI HHTETpasa

63 Brruucnenue nnTerpana mo gopmyie
Herotona—JleitOnuna

64 Brruucnenne uHTETpana mo Gopmyie
Herorona—JleiiOuua

65 Brruucnenue nunrterpana no gpopmyie
Herorona—JleiiOuua

66 Brruncnenue uaTerpana no hopmyie




Herorona—JleiiOuuia

67

CucreMbl TUHENHBIX YpaBHEHUN

68

CucreMbl TUHEUHBIX YpaBHEHUH

69

Pemennie nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

70

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

71

CucTemMbl 1 COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(HMHUECKUX
YpaBHEHUI U HEPABEHCTB

72

CucTemMbl 1 COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(HMHUECKUX
YpaBHEHUI U HEPABEHCTB

73

CucTtemMbl 1 COBOKYITHOCTH IIEJIBIX,
palMOHANTBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

74

CucreMbl U COBOKYITHOCTH LIETIBIX,
palHOHAIBHBIX, UPPALUOHAIBHBIX,
MO0Ka3aTeNNbHbIX, JOrapuMUIECKUX
YPaBHEHUN U HEPABEHCTB

75

Hcnons3oBanue rpadukoB GyHKIUN A5
pelieHus: ypaBHEHUH U CUCTEM

76

Hcnonb3oBanue rpadukoB GyHKIUN A7
pelieHus: ypaBHEHUHN U CUCTEM




[IpumeHeHue ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHUI0 MaTeMaTHUYEeCKUX

77
3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTeit
HAyKH U peasibHOM KU3HU

78 Kontpoinbnas padora no teme "MHTErpan u
ero npumeHeHusi. CUCTEMbl ypaBHEHHIT"

79 Harypasibhble u 1iesbie yuca B 3aja4ax u3
pEaATbHOM KU3HU

80 Harypasnbhbie u 1iebie yucia B 3aja4ax u3
pETbHOM KU3HU

81 HatypanbHble 1 1iesble uncia B 3a7a4ax u3
pEATbHOM KU3HU

82 [Tpu3Haku AETUMOCTHU LENBIX YUCEI

83 [Tpu3Haku AETMMOCTH LENBIX YHCEIT

84 [Ipu3Haky AEIMMOCTH LETBIX YUCEI

85 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUA

86 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHUHN. YpaBHEHUA

87 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HAaHUU. YpaBHEHUS

88 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHWM. Y paBHEHUS

89 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHUHU. YpaBHEHUSA

90 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHUU. YpaBHEHUSA




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

91 - 1
3HaHuil. HepaBeHcTBa

92 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui. HepaBeHcTsa

93 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui. HepaBeHcTBa

94 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aUs 1
3HaHui. HepaBeHcTBa

95 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HaHui. CUCTEMBI ypaBHEHUN

96 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 1
3HaHui. CUCTEMBI ypaBHEHUN

97 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 1
3HaHuil. OyHKUMH

98 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil. DyHKUIMH

99 HToroBas KOHTpoOJIbHAsA paboTa 1

100 HToroBast KOHTpOJIBbHAS paboTa 1
O06006111EH1E, CUCTEMATH3allUs 3HAHUH 3a

101 KypcC aJireOpbl U Ha4aJl MaTeMaTU4eCKOTo 1
aHanmza 10-11 kiaccos
O06006111EH1E, CUCTEMATU3alIUs 3HAHNH 3a

102 KypcC aJireOphl ¥ HayaJl MaTeMaTUIeCKOTO 1
aHaimm3a 10-11 xnaccos

OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME







YYEBHO-METOONYECKOE OBECIEYEHUE
OBPASOBATEJIbHOI' O NMPOLIECCA
OBASATE/JIbHbIE YYHEBHbIE MATEPUAJIbI OJTA YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
Anre0Opa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Konsrun FO.M., TkaueBa M.B. u npyrue, AKIImoHepHOE OOIIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKUME MATEPUWAJIbI ANTA YUYUTENA

Anre0Opa u Havajia MaTeMaTUYECKOro aHanuza. Jlugaktuyeckue marepuanst 10
kiacce K yueOHuky II.A. Anumosa u ap. ba3oBelii 1 yriy0a€unbii ypoBHU. 10
kiacc. Aropsl:M.U. [1laGynun, M.B. Tkauéra, H.E. ®énopoga.
M:"IIpocsemenne", 2017.

Anre0pa 1 Hadana MaTeMaTUYECKOTo aHanu3a. Jlunaktuaeckue matepuans 10
kiacc k yueOnuky II.A. AnmumoBa u ap. ba3oBsiit u yrimy6nénnsit ypoBau. 11
kiacc. ABropel: M. U. IlaGynun, M.B. TkauéBa, H.E. ®&nopoga.

M:"IIpocsemenne", 2017.

LUNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbIl N1 PECYPCbI CETWU
NMHTEPHET

http://www.fipi.ru/

http://www.ege.edu.ru/

https://www.yaklass.ru/



http://school-collection.edu.ru/.

http://www.math.ru/






