MUWHUCTEPCTBO NPOCBEINIEHUS POCCUIICKON ®EJEPAILIUUA

JlenaprameHT 0Opa3oBaHus U HayKu bpstHCKO# 0o0nacTu

MynununansHoe oOpa3zoBanue "HoB03bIOKOBCKHIA TOPOJICKON OKPYT
Bpsinckoit o6mactu"

MBOY "Hoso6o6oBuuckas COII"

Brinucka
13 OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMbI CPEAHETO 00IIero 0opa3oBaHus

PACCMOTPEHO COI'JTACOBAHO
METOIUYECKUM 3aMECTHUTEIb
o0BeTMHEHNEM yuuTenen JHUPEKTOPA, 1O /}’BP
€CTECTBEHHO- E/ 'L%naHOB AA.
MaTeMaTUYLCKOTO KA —
([é;. A.M.
Tananosa IIpoTokon Nel
HpOTOKOH Ngl oT 30.08.2024 T. HpI/IKa3 Nglzz
ot 30.08.2024 r. or 30.08.2024 r.
PABOYAS ITPOTPAMMA
(ID 321283)

yueOHOro npeamera «AJjredpa 1 Ha4ajIa MATEMAaTHYECKOT0 AHAJIHU32)
s ooyyaromuxes 10-11 kiaaccon

Cpok ocBoenusi: 2 roaa

Cocrasurenb: TpetsbsikoB H.B.

YUUTCIIb MAaTCMAaTUKH

Beinucka Bepra  30.08.2024 r.
Hupexrop A. B. JIsmixo

Hosele bo6osuuu 2024



INOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa ¥ Hayalla MaTeMAaTHYECKOTO aHaln3a» 0a30BOro
ypoBHs Juisi ooyuaromuxcsi 10 —11 kimaccoB paspaborana Ha ocHoBe DenepaabHOTO TOCYIAPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJapTa cpeaHero oOlmiero o0pa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUl, NPEIBIBISIEMBIX K MaTeMaTHYeCKOMy O0Opa3oBaHUIO, W TpaJuLUNA  POCCUHCKOIO
oOpazoBanus. Peanmmszanus mnporpaMmbl 0O€CHEUMBAET OBJAJAECHUE KIIOYEBBIMH KOMIIETEHLUSAMH,
COCTaBJIIOIIMMHM  OCHOBY JJIsi CaMOpa3BUTUS U  HENPEPhIBHOIO 00pa3oBaHUs, LEIOCTHOCTb
OO0IIEKyYJIbTYPHOTO, INYHOCTHOTO U TO3HABATEJILHOTO Pa3BUTHS TMYHOCTH 00YYaIOLIHXCS.

HEJIX N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayama MaTeMaTHYECKOTO aHAJIN3a» SBJSIETCS OJHUM M3 HauOosee 3HAUMMbIX B
porpaMMe CTapuieil IIKOJIbI, TOCKOIBKY, C OHOM CTOPOHBI, OH 00€CIeUnBACT MHCTPYMEHTAIbHYIO 0a3y
JUTSI U3YYCHUS BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroil CTOPOHBI, (DOPMHPYET JIOTHYECKOE U
a0CTpaKkTHOE MBIIIJICHUE YYalIUuXCs Ha ypOBHE, HEOOXOAMMOM MJIi OCBOCHHUS KypCOB WH(OPMATHKH,
OOLIECTBO3HAHMSI, HUCTOPHM, CJIOBECHOCTH. B pamkax JgaHHOro Kypca ydyalluecs OBJIAJEBaIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyJIUpyeT CBOM JOCTHXKEHUS B
MaTeMaTH4eCcKoi opme.

Kypc anrebpsl W Hadaia MaTeMaTHMYECKOIO aHallM3a 3aKJabIBaeT OCHOBY JJIsi YCIIEHIHOTO
OBJIQJICHUSI 3aKOHAMM (PU3MKH, XUMHH, OMOJIOTUH, TMOHHUMAHUS OCHOBHBIX TEHACHIUI SKOHOMUKH HU
OOIIECTBEHHON KHM3HM, IO3BOJISIET OPHEHTUPOBATHCA B COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX
TCXHOJIOTHUAX, YBCPCHHO MHCIIOJIB30BaTh HUX B HOBCCHHGBHOﬁ XM3HU. B TOXE BpEMA OBJIAICHUC
a6CTpaKTHI>IMI/I H JIOTHYCCKU CTPOrMMHU MATEMATHUYCCKUMH KOHCTPYKIUAMHA pa3BUBACT YMCHUEC HAXOAHUTH
3aKOHOMEPHOCTH, 000CHOBBIBATh HUCTHUHHOCTH YTBECPKIACHHUA, HCIIOJIB30BAaTh O606H1€HI/IG n
KOHKpETH3aI1Io, a0CTparupoBaHUe U aHAJIOTHIO, (POPMUPYET KpeaTUBHOE M KPUTHUECKOE MbIlLIeHne. B
X0Jie U3yueHHus anreOpbl U Hayal MaTeMaTHYeCKOro aHalu3a B CTaplleid IIKoJe ydJalluecs MOoJIy4yaroT
HOBBII OMNBIT PELICHUs] NMPHUKIATHBIX 33734, CAMOCTOSATEILHOIO MOCTPOCHUSI MAaTEMAaTHYECKUX Mojenen
peanmbHBIX CHTyallMH M HMHTEpIpEeTaldd MOJYYEHHBIX pEIIeHUH, 3HAKOMATCS C MpUMepamu
MaTEMATHYCCKUX 3aKOHOMepHOCTCﬁ B IpUpOAC, HAYKE U B HCKYCCTBC, C BbIAAIOIMHUMHUCA
MAaTEMaTUYCCKUMU OTKPBITUAMU U UX aBTOPAMMU.

Kypc obnagaeT 3Ha4uTEIHbHBIM BOCTIUTATEIILHBIM MTOTEHIIMATIOM, KOTOPBIA peaTu3yeTcsl KaK depe3
y4eOHBIH MaTepHall, CIOCOOCTBYIONIMN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK U Uepe3
cnenuduky yuyeOHOI 1esTelbHOCTH, TPEOYIOIei caMOCTOATENbHOCTH, AKKYPaTHOCTH, IPOAOIKUTEIHHON
KOHIEHTPALlMU BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYUYEHHBINA pe3yJIbTarT.

B ocHoBe Meroauku oOydeHuss anreOpe M HayajgaM MAaTEMaTHYECKOrOo aHan3a JIEKHT
JeSITeTbHOCTHBIN MPUHLIUT 00Y4YEHUSI.

CrpykTypa Kypca «Anredpa M Hadajla MaTeMaTHYECKOIO aHajiu3a» BKIIOYAeT CleAyIoue
coJiepKaTelbHO-METOUUECKHE JIMHNU: «Yuncna u BbrauciaeHus», « OyHKuuu u rpadukny», «Y paBHEHUS U
HepaBeHCTBa», «Hauama wmaremarmyeckoro ananmuza», «MHOXKecTBa U JIoTMKa». Bce OCHOBHbIE
COJIepKaTeIbHO-METOJUUECKHE JIMHUMA HM3y4YaloTCs Ha MPOTSHKEHUH JBYX JIeT OOydeHHs B cTapuieit
IIKOJIE, €CTECTBEHHO JOMOJHSS APYT JIpyra W MOCTENEHHO HACHINAACh HOBHIMH TEMaMHU M pa3jieliaMHu.
JlaHHBI Kypc SBJISIETCS HMHTETPATUBHBIM, IMOCKOJIbKY OOBEAMHSAET B cebe CoJepKaHue HECKOJIbKUX
MaTeMaTHYeCKUX TUCHMIUIMH: anredpa, TPUrOHOMETpHs, MaTeMaTHUYECKUN aHaJN3, TEOpUsl MHOXKECTB U
ap. ITo Mepe Toro Kak ydJaiiuecs OBJaJIeBalOT BcE OoJiee MUPOKUM MAaTEeMAaTHUYECKUM aIllapaToM, Y HUX
MOCJIEIOBATENbHO (POPMHUPYETCS W COBEPUICHCTBYETCS YMEHHE CTPOMTH MaTeMaTHYECKYI0 MOJIENb
peasibHOM CUTyalluy, MPUMEHSATh 3HaHMS, TOJyUYeHHbIE B Kypce «Auredbpa U Hayajga MaTeMaTHYECKOIO
aHalln3a», Ul pEelIeHHs CaMOCTOSTENbHO CGHOPMYJIMPOBAHHON MaTeMaTH4ecKoW 3agaud, a 3aTeM
MHTEPIIPETUPOBATH MMOTYUYEHHBIN pe3yibTar.

CopepxatenpHo-MeTOAUYECKass JUHUS «UuMcna u  BBIYHCICHUS» 3aBepiiaeT (popmupoBaHUe
HaBBIKOB MCIOJIb30BAaHUS JAEHCTBUTEIBHBIX YHCEN, KOTOPOE OBUIO HAauaTO B OCHOBHOM IIKoJje. B crapmieit



mKojge ocoboe BHUMAaHUE yAeIseTcs (POPMHUPOBAHUIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB,
BKJTIOYAIONMUX B ce0si MCIOJNIb30BaHUE DPA3IWYHBIX (OPM 3alHcH JCHCTBUTEIBHOTO YHWCIA, YMEHHE
paloOHaIbHO BBIMOJHATH JEHCTBUS C HUMH, JA€NaTh NMPUKUIKY, OLEHUBATh pe3ynbrar. OOydaromuecs
MOJTy4al0T HABBIKM MPUOIMKEHHBIX BBIYMCIICHUHN, BBHIIIOJHEHUS JEUCTBUN C YMCIIAMM, 3allMCAaHHBIMU B
CTaHJapTHOU (opMe, UCTIONB30BaHUS MAaTEMAaTUYECKUX KOHCTAHT, OLCHUBAHUS YHCIIOBBIX BBIPAKCHUH.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEaM3yeTcsl Ha MPOTSHKEHUH BCEro OOydYeHHs B CTaplIci
LIKOJIE, TIOCKOJIBKY B Ka)KJIOM pa3Jiesie MPOrpaMMBbl IPESYyCMOTPEHO PELICHHE COOTBETCTBYIOIIMX 3a1ad.
OOyuvaromuecs  OBJaJEBAIOT  PA3IUYHBIMH  METOJAaMHM  pEUIeHMs]  LEJbIX,  pPalHuOHAJIbHBIX,
UppalMOHAIIBHBIX, IIOKA3aTENbHbIX, JIOrapu(PMUIECKUX U TPUTOHOMETPUYECKUX YPABHEHUI, HEPAaBEHCTB
u ux cucreMm. llonmydeHHble yMEHHS HCHOJIB3YIOTCA MPH HCCIENOBAaHMM (DYHKIMH C IOMOIIbIO
IPOM3BOJIHON, PELICHWU NPUKIAJHBIX 3a7ad M 3aJady Ha HAaXO0XJEHUE HauOOIbIIMX M HAUMEHBIIUX
3HaueHu# ¢yHkumu. JlaHHas cojeprareibHas JTUHHS BKJIIOYAeT B ceds Takxke (GOpMUpOBaHHE YMEHUN
BBINOJIHATh Pacdy€Thl MO (QopmysaM, NpeoOpa3oBaHUs LEJbIX, PALMOHAIBHBIX, HUPPALMOHAIBHBIX U
TPUTOHOMETPUYECKHX BBIPAKCHHUN, a TaKKe BBIPAKCHHUH, COACPXKAIIMX CTENeHW U JOrapuQMBbI.
braromapst  m3yueHmio  anreOpaMdeckoro  Marepuala  NPOUCXOAWT  JaJbHEWINee  pa3BUTHE
QITOPUTMHUYECKOIO U a0CTPAKTHOTO MBILUICHUS Yydaluxcs, (OpMHUPYIOTCS HaBBIKM JIE€IyKTHUBHBIX
paccyXIeHUi, paboThl C CUMBOJIBHBIMH ()OPMaMHU, NIPEJICTABICHHS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B
BUJC PAaBEHCTB U HEpaBeHCTB. Ausrebpa mnpeanaraet 3((eKTUBHbIE HWHCTPYMEHTHl AJI pPELICHUs
IIPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aJa4, HalJIAIHO AEMOHCTPUPYET CBOU BO3MOYKHOCTHU KakK SI3bIKa
HayKH.

CopepxarenbHo-MeToAnYeCKask JTUHUSA «DYHKIUMM U TpapUKW» TECHO NEPEIJIETAETCA C JPYTMMHU
JUHUSMH Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 33JaéT IOCJIEeI0BaTEIbHOCTh M3YUYEHHUS MaTepuala.
N3yuenue creneHHoM, mMoKa3aTeabHOM, TOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (YHKIIUMA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE QYHKIMH IS pelieHus 3aa4d U3 IpYrux y4yeOHbIX MPEeIMETOB U peaabHOU
JKU3HU TECHO CBS3aHO KaK ¢ MaTeMaTHYECKUM aHAJIM30M, TaK U C PEHICHHEeM ypaBHEHUW U HEPaBEHCTB.
[Tpu 3ToM GosblIOE BHUMaHHE yJenseTcss GOPMUPOBAHUIO YMEHHsI BbIpakaTh (hOpMysiaMH 3aBUCUMOCTH
MEXIy Pa3IMYHbIMUA BETMYMHAMHU, UCCIIEIOBATh MOTyYeHHbIC (DYHKIIMU, CTPOUTH UX rpaduxu. Marepuan
ATOW COJEp)KaTeIbHOW JMHMM HAallEJIE€H HAa pa3BUTHE YMEHMM M HABBIKOB, IO3BOJIIOLIMX BbIPaXKaThb
3aBHCUMOCTH MEX/1y BeIMYMHAMH B Pa3IMYHON (popMe: aHATUTHIECKOH, rpadudeckoii u cinoBecHoil. Ero
M3y4eHHE CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUIO |
KOHKPETH3AI[1H, UCII0JIb30BAHUIO aHATIOTHIA.

CopepxarenbHass nuHUS «Hauama MaremMaTHMUecKoro aHanu3a» MO3BOJIAET CYIIECTBEHHO
pacIIUpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIATHBIX 3a7a4, JOCTYIHBIX 00y4alomuMCs, Y KOTOPBIX
MOSBISETCS BO3MOXHOCTbh HCCIIENIO0BaTh U CTPOUTH Tpapuku (QYHKIMHA, ONpeAesTb UX HauOOJbIIUE U
HAUMEHBIIINE 3HAYCHUS, BRIYUCIATE TUIOMAAu QUryp u 00bEMBI TEJ, HAXOIUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHas conep)kareibHass JMHUSL  OTKPBIBAET HOBBIE BO3MOYKHOCTH  IOCTPOEHUS
MaTEeMaTHYECKUX MOJIEJEH peajbHbIX CUTyalUd, HaXO0XKACHUS HAWIYYIIEro PELICHUs] B NMPUKIAJHBIX, B
TOM YHUCJIE COIMAIbHO-DKOHOMHUYECKUX, 33/ayaX. 3HAKOMCTBO C OCHOBaMH MaT€MaTHYEeCKOro aHajIu3a
CHOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (POPMabHO-IOTUYECKOTO M KPEaTHMBHOIO  MBIIUICHUS,
(bopMUPOBAHHIO YMEHMI pAClO3HABaTh MPOSBICHHUS 3aKOHOB MAaTeMaTUKU B Hayke, TEXHHUKE H
uckycctBe. OOyuwaroniyecsi y3HalOT O BBIIAIOIIUXCS pe3yibTaTax, IMOJNYYeHHBIX B XOJAE pPa3BUTHUS
MaTEeMaTHKHU KaK HAyKH, U UX aBTOpax.

CopepxatenpHo-MeTOAUYeCKass JHHUS «MHOXECTBa U JIOTHMKa» B OCHOBHOM IIOCBAIIEHA
AJIEMEHTaM TEOPUU MHOXKECTB. T€OpETHKO-MHOKECTBEHHBIE NPEACTABICHUS MPOHU3BIBAIOT BECH KypC
IIKOJIBHOM MaTeMaTHKU U TMpeasaratoT HanOojiee YHUBEPCAJIbHBIN S3bIK, OOBEIMHSIOMNNA BCE pa3/elibl
MaTEMaTHKH U €€ MPUJIOKEHNI, OHU CBSI3bIBAIOT pa3Hble MATEMATUYECKUE AUCIMUILIIMHBI B €IMHOE LIEIJIOE.
[ToaToMy BaXHO JaThb BO3MOXXHOCTb IIKOJBHUKY ITOHMMAaTh TEOPETUKO-MHOKECTBEHHBIH SI3BIK
COBPEMEHHOM MaTeMaTUKHU U HCIOIb30BaTh €r0 JUIsl BBIPAKEHUSI CBOMX MBICIEH.



B kypce «AnreOpa M Hadajga MaTeMaTHYECKOI'O AaHaJIM3a» IMPUCYTCTBYIOT TAaKXKE OCHOBBI
MaTeMaTHYECKOTO0 MOJEIHPOBAHMUS, KOTOPhIE MPHU3BaHbI C(OPMHUPOBATH HABBIKH MOCTPOSHHS MOJETEH
peaJIbHBIX CUTYallui, UCCIEA0BAaHUS ATUX MOJIENEeN ¢ TOMOIIBIO anmapara aaredpbl ¥ MaTeMaTH4YeCKOTro
aHaJIM3a ¥ MHTEPIpEeTallMK TOJyYEeHHBIX pe3ysbTaToB. Takue 3a/laHus BIUIETEHBI B KaXKJbI U3 pa3JieioB
IPOTrpaMMBbl, IIOCKOJIBKY BECh MaTepuall Kypca IHPOKO UCIHOIb3YETCs Ui peIeHs] MPUKIIAJHbIX 3aady.
[Tpu pewmieHMH peanbHBIX MPAKTUYECKMX 3a7ay ydYallldecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHHE
HaXOJUThb  3aKOHOMEPHOCTH,  aOCTparupoBaThCsi,  HCIHOJb30BATh  aHAJOIMIO, 0000IMIaTh U
KOHKPETU3UPOBaTh MpolieMy. JlesTenbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIIEHUS MPUKIIAJIHBIX 33a1a4
OpraHHu3yeTcs B MIPOLIECCe U3YyUEHUs BCEX TeM Kypca «AnreOpa U Hayajla MaTeMAaTUYECKOTO aHaIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM maHe Ha M3y4deHHE Kypca anreOpbl U Hauajl MaTeMaTHYecKoro aHaian3a Ha 0a30BOM YPOBHE

oTtBoauTcs 3 yaca B Heneno B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a J1Ba roja o0yueHus —
204 ygaca.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KITACC Ymncaa 1 BbIYHCICHUSA

Panmonaneueie  uymncna. OOBIKHOBEHHBIE U JAECATHYHBIC JPOOM, MPOIECHTHI, OECKOHEYHBIE
nepuoauyeckre podu. ApudMeThyecKre Oomepanuy ¢ paldoOHAIBHBIMH YHCIaMH, MPeoOpa3oBaHUs
YHUCIIOBBIX BbIpakeHui. IlpuMeHeHue npobeil W NPOLEHTOB ISl PELIECHUS MPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTpaciieil 3HAHUHN U PeaTbHON KU3HHU.

JeiictBuTenpHble yncia. PanimonansHbie U UppallMOHAbHBIE Yncia. ApupMeTHUECKUE ONepalluu ¢
JNEeNCTBUTENbHBIME uncaamMu. [IpuOmmkEéHHbIe BBIYUCICHUS, NIPaBUIa OKPYTIEHUS, TPUKUAKA U OIICHKA
pe3yibTaTa BEIUUCICHUN.

Crenenp ¢ wnenbiM mokazateneMm. CranpmaptHas QopMa 3amucu  JIEHCTBUTENBHOTO 4YHCHIA.
Hcnonp3oBanue noaxo e popmbl 3arnucu AMCTBUTEIbHBIX YNCEN JUIsl pELIEHUS] IPAKTUYECKUX 3a/1a4
U TPEJCTABIICHUS JaHHbIX.

ApudmMernuecknii KOpeHb HaATypajdbHOW cTeneHu. JleWcTBus ¢ apuMETHUYECKHUMH KOPHSIMHU
HaTypaJIbHOM CTEIEHHU.

CuHycC, KOCUHYC U TAHT€HC YUCJIOBOI'O apryMeHTa. ApKCUHYC, ApKKOCUHYC, ApKTaHT€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUs1 1 HEPABEHCTBA

ToxxaecTBa U TOKIECTBEHHbIE MPeoOpa30oBaHUsL.

[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BbhIpaskeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHE (DOPMYIIHIL.

VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo1 HHTEPBAJIOB.

Pemenue nenbix u qpoOHO-pallMOHATBHBIX YPAaBHEHUIN 1 HEPABEHCTB.

Pemrenne nppanioHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETpUYECKUX YPAaBHEHUM.

[IpuMeHeHre ypaBHEHUH U HEPABEHCTB K PEIICHUI0 MaTEMAaTHUECKUX 3a/1ad U 3a7a4 U3 pa3In4HbIX
o0racTeil HayKu U pealbHOM JKHU3HH.

@OyHKkuuM ¥ rpaguKku

Oynk1ys, cnocoObl 3ananus Gyaknun. ['paduk Gynkiuu. Bzaumuo o6patabie GyHKITHH.

OO6nactp ompeneneHuss W MHOXKecTBO 3HaueHMd ¢yHkuuu. Hymum ¢ynkuuu. I[IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHBIE PYHKITUH.

Crenennas ¢yHKIUS ¢ HATypaJdbHBIM M LIETBIM Moka3aTeneMm. E€ cBoiicTtBa u rpadux. CBoiicTBa u
rpaduK KOpHS n-OW CTEICHHU.



TpuroHomeTpuyecKass OKpPYKHOCTb, OMNpPENEICHHE TPUTOHOMETPUUYECKUX (PYHKIMA YHUCIOBOTO
apryMeHTa.

Hauvana maTteMaTH4ecKoro aHajamsa

[TocnenoBarenbHOCTH, CHIOCOOBI 3a/1aHUst MOCJIEI0BATEIbHOCTEH. MoOHOTOHHBIE
M0CJIEI0BATEIBHOCTH.

Apudmernueckas M TeoMeTpudeckas Mporpeccuu. beckoHedHO yObIBaroliasi reoMeTphuecKast
nporpeccusi. Cymma OeckOHEYHO YyObIBarolel reomeTpuyeckoil mporpeccun. Popmyna CIOXKHBIX
npoueHToB. Vcnonb3oBaHue mnporpeccuu Uil peuieHUsl peanbHBIX 3aJad MNPUKIAJHOIO XapakTepa.
MHo:kecTBa U JIOTUKA

MHoxecTBO,  omnepanuu HaJl  MHOXECTBaMH. Huarpammbl  Diinepa—BenHa.

[IpuMeHeHne TeopEeTUKO-MHOKECTBEHHOIO arapaTa JJis ONMCAaHUs PealbHbIX IPOLIECCOB U SBJICHUH,
MIPU PEIICHUH 3a]1a4 U3 JPYTUX YYEOHBIX MTPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KVIACC Yucaa v BBIYUCICHUS

Hatypanbnble u nensle uncina. [Ipu3Haku 1e1MMOCTH LEIBIX YACEN.

Crenenb ¢ pallnoOHaNIbHBIM MOKa3aTeraeM. CBOMCTBA CTEIIEHHU.

Jlorapudm uncna. /lecATHUHbIE U HATYypAIbHBIE JTOTAPH(PMBI.

YpaBHeHUs] M HEpABEHCTBA

[IpeobOpazoBanme BeIpaXeHUH, COIEPKAIINUX JTOTaPHPMBI.

ITpeoOpa3oBaHue BBIpAKEHUH, COAEPIKAIINX CTEIIEHH C PAllMOHAIbHBIM IIOKA3aTENIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIE ypaBHEHUS 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEeHHs 1 HEPAaBEHCTBA.

CucreMbl TMHEWHBIX YpaBHEHM. PerieHne npukiIagHbX 3a4ad ¢ MOMOIIBIO CHUCTEMBI JTMHEWHBIX
YpaBHEHUM.

CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX 3aJad U 3a1ad W3
pas3INYHbIX 00JIacTe HAYKH U pealbHOM KHU3HH.

DyHKUMH U TPAaPUKHU

Oyukius. Ilepuognueckue ¢yHkiuu. [IpoMexyTKd MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl H
MUHHMYMBI pyHKIMU. Hanbonbiiee 1 HauMeHblee 3HaueHne (PyHKIIMK Ha TPOMEXYTKE.

Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduKH.

[TokazarenbHast u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GYHKUMH 1711 peIlieHHs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnons3oBanne TpadukoB (YHKIUH TSI UCCICIOBAHUS TPOIECCOB U 3aBUCUMOCTEH, KOTOpPHIE
BO3HHUKAIOT NP PELICHUHN 3a]1a4 U3 IPYTUX yUYEeOHBIX MPEAMETOB U peaabHON KU3HU.

Havaja maTeMaTH4Ye€CKOro aHaJIHM3a

HenpepsiBHble pyHKIMU. MeTOA HHTEPBAIOB /1JIs pEILIEHUs] HEPABEHCTB.

[TpousBoauas ¢pynkiuu. ['eomerpuueckuit 1 GU3NIECKUI CMBICI TPOU3BOTHOM.

IIpou3BogHBIE 3IIEMEHTAPHBIX GbyHKIHH. ®opMyibl HaxOX/JEHUs IPOU3BOIAHOU
CYMMBI, IPOU3BEICHUS U YaCTHOTO (PYHKIIUH.

[IpumeHeHne TPOU3BOAHOM K WCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTH U OKCTPEMYMBI.
HaxoxneHre Hanboblero 1 HaMMEHbIIEro 3Ha4eH!sl PyHKIUK Ha OTPE3Ke.

[IpuMeHeHre MPOU3BOJHON [UIsl HAXOKICHHS HAWIYYNIETO PEUICHHs B MPUKIAAHBIX 3aJadax, I
OIpeIeNIeHUs] CKOPOCTH Ipolecca, 3aaHHOro (opMyJIoN MU rpadukom.

ITepBooOpa3nas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMerpuueckuid W (pu3nueckuil cMbIci. Breramcnenuwe wHTerpansa mo Qopmyse
Herorona—JleiiOHu1a.



INVIAHUPYEMBIE PE3YJIBTATBI
OcBoenne yuebHOro mpeamera «MartemaTtuka» HOJKHO oOecrieduBaTh JOCTHKEHHE HA YPOBHE
cpemHero oOmiero 0oO0pa3oBaHUS CIEAYIOIIMX JIMYHOCTHBIX, METAIpPEAMETHBIX M HPEAMETHBIX
00pa3oBaTeNIbHBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE  pe3yNbTaThl OCBOCHHS NpOrpaMMbl  yueOHOro mpeamera «MaremaTuka»
XapaKTepU3YIOTCA:

['paxxnanckoe BOCMUTAaHWE: CPOPMHUPOBAHHOCTHIO TPAKIAHCKON IO3WIIMH OOydYaromerocs Kak

aKTUBHOTO U OTBETCTBEHHOI'O
YJieHa POCCHUUCKOro O0IlIecTBa, MPEACTAaBICHHEM O MaTeMaTHMYeCKUX OCHOBax (DYHKIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYP, SABIECHUH, TPOIEAYp IPaXTaHCKOTO O0IIecTBa (BBIOOPHI, OMPOCHI U Tp.), YMEHHUEM
B3aMIMOJICHCTBOBATH C COMATBHBIMUA MHCTHUTYTAMH B COOTBETCTBUU C MX (YHKITUSIMHU ¥ Ha3HAUYCHUEM.

[TatrproTryeckoe BociuTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUHCKON TPaKAAHCKOW HICHTHUYHOCTH, YBaXXCHHs K TMPOLUIOMY U
HACTOAIIEMY POCCHUHCKON MaTeMaTHUKH, IICHHOCTHBIM OTHOIICHHEM K JOCTHKCHHSIM POCCUHCKHX
MaTEMaTHKOB U POCCHIMCKONW MAaTeMaTHYEeCKOW IIKOJbI, K HUCIOJIb30BAHUIO ATHX JOCTIKEHUN B APYTUX
HayKaX, TEXHOJOTUAX, cdepax dSKOHOMHUKH. JIyXOBHO-HPABCTBCHHOTO BOCIIUTAHUS: OCO3HAHHEM
JyXOBHBIX IICHHOCTEH POCCUHCKOTO Hapoaa; chOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, dTUYCCKOTO TOBEJCHUS, CBI3aHHOTO C MPAKTUYSCKUM MPHUMEHEHHUEM JOCTHKCHHH HAyKU U
JESTENIbHOCTBIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOHYMBOTO Oy IyIIEro.

DCTeTUYEeCKOe BOCIUTAHUE: OCTETHUYECKUMM OTHOIICHHEM K MHpPYy, BKIIOYas O3CTETUKY
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ad, PEIICHUH, pacCyXIeHU; BOCIIPUIMUYHUBOCTHIO K
MaTeMaTHYeCKUM  acleKTaM  pa3liMYHbIX  BHJIOB  HCKyccTBa.  Du3Myeckoe  BOCHUTAHHE:
c(hOPMHUPOBAHHOCTHIO YMEHHUSI TPUMEHSIThH MaTEeMaTHYEeCKHE 3HAaHWUS B HWHTEpecax 3J0pOBOTO U
0e3omacHOTO 00pa3a KHM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO (30POBOE IHTAHHE,
cOaTaHCHPOBAHHBI PEXHUM 3aHATUA U OTABIXA, perysisapHas (pu3nyeckas aKTUBHOCTH); (HU3UUIECKOTO
COBEPIUICHCTBOBAHUS, TIPU 3aHITUAX CIIOPTHUBHO-030POBUTEIHHON ACSITENLHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOWS; WHTEPECOM K pa3lIndHbIM cdepam
npo(eCcCHOHANLHOW JEATEIbHOCTH, CBS3aHHBIM C MAaTEMATHKOW W e€ TMPHIOKCHUSIMU, YMEHUEM
COBepIaTh OCO3HAHHBIA BEIOOP Oyaymiel mpodeccun W PeaTu30BBIBATH COOCTBCHHBIC >KH3HCHHBIC
TUTaHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEeMaTHYeCKOMY OOpa30BaHUIO W CaMOOOpa30BaHHUIO Ha
INPOTSKEHUH BCEW MKU3HU; TOTOBHOCTHIO K AKTHMBHOMY YYacTHIO B PEIICHUM NPAKTHUECKUX 3a7ad
MaTeMaTHYeCKON HalpaBIeHHOCTH.

DKOJOTHYeCKOe BOCTIUTAHUE:

c(OPMUPOBAHHOCTHIO ~ JKOJIOTUYECKOW  KyJIbTYypbl, TOHMMAaHHUEM  BJIUSHHUS  COLIMAJIbHO-
HSKOHOMUYECKHUX TMPOIIECCOB HA COCTOSIHME MPUPOJAHON M COLMATBHON CPENbl, OCO3HAHUEM TJI00aTBEHOTO
XapakTepa HKOJIOTMYECKUX MpoOJieM; OpHeHTalueldl Ha NpUMEHEHHE MaTeMAaTHYeCKUX 3HAHUU IS
peliCHus 3a1a4 B 06J13_CTI/I Opr)KaIOH_Iefl CpcAabl, MIAaHUPOBAHUA MOCTYIIKOB W OLUCHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JJISI OKPYKAOLIEH CPEIbI.

HGHHOCTI/I HAay4YHOT'O IMO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAayKd U OOLIECTBEHHOW MNPAKTUKHM, MOHMMAaHHEM MaTeMaTUYECKOM HayKu Kak cdepbl Yel0BEYECKOM
JESITEIbHOCTH, JTaloB €€ pa3BUTUS U 3HAYMMOCTHU JJIS PAa3BUTHUS IUBWIM3AIMH; OBIAJCHHUEM SI3BIKOM
MaTE€MaTUKU U MAaTEMaTUYECKON KyJIbTYpOH KaK CpEeCTBOM MO3HAHUSI MUPA; TOTOBHOCTBIO OCYLIECTBIISATh
MMPOCKTHYIO U UCCJIICAOBATCIILCKYIO ACATCIIbHOCTE MHAWNBUAYAJIBHO U B I'PYIIIIC.



METAINIPEJMETHBIE PE3YJIBTATBI
MertamnpeaqMeTHble pe3ysibTaThl OCBOCHHUS IpOrpaMMbl y4eOHOro mpeaMera «MaremaTukay
XapaKTEPU3YIOTCA OBJIQJICHUEM YHHBEPCAIBbHBIMU HO3HAGAMENbHbIMU OCUCMEUAMU, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU PEYIAMUSHBIMU OeUCMBUAMU.

1)

Vuusepcanvnuvie noznasamenvuvle Oevicmsus, obecneuugarom @Gopmuposanue 0OA308bIX

KOCHUMUBHbIX npoyeccos o6y1¢ai0u;uxc;z (OC60€HZ/I€ Memooo8 NO3HAHUSL OKpyotcarnweco mupa,

npuUMeHeHUe J102UYEeCKUX, UCCIe008ameNbCKUX onepayutl, ymenuti pabomams ¢ uHgopmayuetr). bazopbie

JIOTUYECKHUE JTEUCTBUA:

2)

BBIABIITh U XapPaKTCPU30BaATh CYIICCTBCHHBIC ITPU3HAKH MAaTEMATHYCCKUX O6’b€KTOB, HOHHTHﬁ,
OTHOILICHUH MCXKAY IIOHATHAMU, Q)OPMYHI/IPOBB.TB OIIPCACIICHUS HOHHTI/II‘/'I; YCTaHaBJIMBATb
CymeCTBeHHLIﬁ IIpHU3HAK KJIaCCI/I(I)I/IKaI_II/II/I, OCHOBAHUA AJIA O606H.[CHI/I$I " CPAaBHCHUS, KPUTCPUU
IMPpOBOAUMOI'O aHAJIN3Aa,

BOCIPUHUMATh, (OpMyIHpOBaTh U MNPEoOpa3oBBIBATH CYXACHUA: YTBEPAUTEIbHBIE H
OTpHIIaTeNbHbIC, EAMHUYHbIC, YaCTHBIE U OOIIIHE; YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOpeuYuss B (akTax,
JAHHBIX, HAOJIOJICHUSAX U YTBEPKICHHUSAX; IIpeJIaraTb KPUTEPUH 11 BBIABICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

JieNaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHHH, YMO3AKIIOUEHUH 10 aHAJIOTUH;

MIPOBOANTH CAaMOCTOSITENIBHO JIOKA3aTelbCTBA MaTEMaTHUYECKUX YTBEPXKIEHUH (IpsiMble M OT
MIPOTUBHOT0), BBICTpaMBaTh AapryMEHTAlMIO, MPHUBOAUTH MPUMEPhl U KOHTPIPHUMEPHI;
000CHOBBIBaTb COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelleHus y4uyeOHOW 3ajauu (CpaBHHBATh HECKOJBKO BAapHAHTOB PEIICHHS,

BBIOMpaTh Haunboliee MOAXOIAMIMA € y4ETOM CaMOCTOSTEIHHO BBIACIEHHBIX KPUTEPHUEB).

bazoBrle nccienoBaTeIbCKUE JEHCTBUA:

WCIIOJIb30BaTh BOIPOCHI KAaK HCCIIECNOBATEIILCKHI WHCTPYMEHT TIO3HAHHS, (OPMYJIHPOBATH

BOIIPOCHI, (UKCHUPYIOIIUE IPOTUBOPEUYUE, MPOOJIeMy, yCTaHABIMBATH HMCKOMOE W JIAHHOE,

(hopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UITUIO, MHECHHUE;

MIPOBOJIUTH CAMOCTOSTEIBHO CIIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIICIOBAHKE TI0 YCTAHOBJICHHUIO

0COOEHHOCTEH MaTeMaTHYEeCKOTO OOBEKTa, SIBIICHHS, IPOIECCA, BBIIBICHHIO 3aBHCHMOCTEH

MeXI1y 00BEKTaMHU, SIBICHUSMU, MPOLIECCAMU;

CaMOCTOSITENILHO (OPMYJIHPOBATh OOOOIICHWS W BBIBOJABI IO pPe3yJbTaTaM MPOBEAEHHOTO

HAOJIOIEHUSI, UCCIICJIOBAHUS, OIICHUBATH JJOCTOBEPHOCTD IMOTYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U

0000I1ICHMIT;

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEAMOIOKEHHUS O €ro

Pa3BUTHU B HOBBIX yCIIOBHsX. PaboTa ¢ nHdpopmarmeii:

BBISBJIATH AepuunThl MHPOpPMAIMK, JaHHBIX, HEOOXOAMMBIX JUIs OTBETa Ha BOMPOC U JUIS

peuieHus 3a1a4u;

BEIOMpaTh  WMH(OPMALMIO W3  HWCTOYHMKOB  DPA3JIMYHBIX  TUIOB,  aHAJIM3HPOBATH,

CUCTEMATHU3UPOBATh H MHTEPIPETUPOBATH HHPOPMAITHIO PA3IUIHBIX BHIOB U POPM

MPEACTABIICHHUS;

CTPYKTYypUpOBaTh WH(POPMAIUIO, TPEACTABIATh €€ B PasNUYHbIX (HOpMax, WIUTFOCTPUPOBATH

rpaduyecku;

OIICHUBAThH HAJAEKHOCTh HH(POPMAIIMH TT0 CAMOCTOSITEIbHO C(HOPMYITUPOBAHHBIM KPUTEPUSIM.
Vuusepcanouvie KOMMyHUKamue@Hwle Oelicmsus, obecneyugarom  coOpmMupo8anHOCms

COUUAJIbHBbIX HABbLIKOB 06yqa;ow;uxc;l.



OO1eHue:

BOCIIPUHUMATh U (DOPMYIUPOBATH CY>KIACHUS B COOTBETCTBUH C YCIOBUSAMH U LEJISIMU OOILEHUS;
SICHO, TOYHO, I'PaMOTHO BbIpa)kaTb CBOIO TOYKY 3PEHHMS B YCTHBIX M IHMCbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHHUS 110 X0y pELIEHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIy4YCHHBIA PE3YIbTAaT;

B XoJe O0OCyXIeHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbI, MPOOJIEMBI,
periaemMoil 3aauu, BbICKA3bIBaTh UJCH, HAIIEJICHHBIE HA MOUCK PEIICHUS; COMOCTABISATH CBOU
CYXKJIEHUS C CYXKICHUSIMU JIPYTUX YYaCTHUKOB JHAJIOra, OOHAPY>KMBATh Pa3IMuU€ U CXOACTBO
MO3UIMI; B KOPPEKTHOU hopme HopMynHpoBaTh pa3HOTTIACHS, CBOU BO3PAKEHUS;

NIPEJICTaBIATh PE3yJIbTaThl PELICHUS 3a/ladyd, OHKCIEPUMEHTAa, MWCCIIEI0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (opmar BBICTYIUIEHHS C Y4€TOM 3a/Jad Mpe3eHTaluu U
ocoOeHHocTel ayautopun. COTpyAHUYECTBO:

MOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHIyaJbHOW pabOThI TpHU
peuicHun y‘-IC6HBIX 3aaa4, I[IPUHUMATL LCJIb COBMECTHOU ACATCIIbHOCTH, IIJIAHUPOBATb
OpraHU3aIMI0 COBMECTHOM PabOThI, pactpeessaTh BHIbI Pa0dOT, OTOBAPUBATHCS, 0OCYXKIATh
MIPOIIECC M PE3YJIBTAT pabOTHI; 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX ¢dopmax paboTel (0OCYXKIAeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYpMBD» U HHBIE); BBIMOJIHATH CBOIO YacTh pabOThl M KOOPAWHHUPOBATH CBOM JCHCTBUS C
IPYTMMH 4YJIeHAaMH KOMAaHbl; OLIEHWBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOIMIMHA MTPOAYKT IO
KpuTepusam, chOpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pezynamuenvie Oeticmeus, obecneuusarom @GopmMuposarue CMulCI08bIX
VCMAHOBOK U IHCUSHEHHBIX HABLIKOB TUYHOCTIU.
Camoopranuzanusi:

COCTABJIATH IIaH, aJITOPUTM PCHICHUSA 3a1a4du, BI)I6I/IpaTI> croco6 peuicHus C y‘IéTOM HMCIOIINXCA

PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapUaHThl PELICHUIl ¢
yuéToM HOBOM nHpopmanuu. CaMOKOHTPOJIb:

BJIa/IETh HAaBBIKAMM TO3HABATENIbHON peduieKcMM KaK OCO3HaHWs COBEPIIAeMbIX IEUCTBUN U
MBICIIUTENBHBIX ~ TPOIECCOB, HMX  Ppe3yibTaToOB; BIAJAETh CIOCO0AMH  CaMOMPOBEPKH,
CaMOKOHTPOJISl IpoLiecca U pe3ysibTaTa pelIeHUs MAaTEMaTUYECKOW 3a/1auu;

IPEABUACT TPYIHOCTH, KOTOpPBIE MOIYT BO3HUKHYThb IIpH pELICHUU 3aJadd, BHOCHUTH
KOPPEKTHBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, NaHHBIX, HAWICHHBIX OLIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUC PE3YJIbTAaTa LICIIU U YCIIOBUAM, 00BICHSTD IMPUYIUHBI JOCTHIKCHUA UIIN

HEJOCTM)KEHHSI ~ Pe3yJbTaTOB  JAESITEIbHOCTH, HAaXOIUTh  OMMOKY, JaBaTh  OLEHKY
MPUOOPETEHHOMY OTIBITY.

MNPEIMETHBIE PE3YJIBTATHBI
OcBoenne yueOHOTo Kypca «Anredpa ¥ Hayala MaTeMaTHUYECKOrO aHAINW3a» HA YPOBHE CPEIHETO
obmero obpa3zoBaHus JOHKHO 00€CIeYMBATh JOCTHIKEHHE CIEAYIOIIUX MPEeIMETHBIX 00pa3oBaTeNbHBIX
pe3yJIbTaTOB:

10 KJTACC Yucia 1 BoIYMCJIEHUSA
OnepupoBaTh NOHATUAMHU: PALMOHAILHOE U JEHCTBUTENHFHOE YHUCIO0, OOBIKHOBEHHAS U JIECATUYIHAS
JpOOB, MIPOIICHTHI.
BeImonHATs apudMeTHIecKue Onepauy ¢ palioOHAIbHBIMEA U JCHCTBUTEILHBIMA YHCIIAMHU.
BrInmonHATh npuOIMKEHHBIE BBIYUCICHUS, HCIONb3Ys MPaBUIa OKPYTJICHUS, Je1aTh MPUKUAKY U
OIICHKY pe3yJIbTaTa BHIYMCICHUH.



OnepupoBaTh TOHSATHSAMU: CTENEHb C IIENBIM IIOKa3aTelieM; CTaHaapTHas ¢opMma 3alucH
JEMCTBUTENIFHOTO YHWCIIa, KOPEHb HATYpaJbHOW CTENEHM; HMCIOIB30BaTh MOAXOIANIYI0 (opMy 3amucu
JEHCTBUTENIBHBIX YUCEN JUISl PELICHUs IPAKTUYECKUX 3a/1a4 U IPEACTaBICHUS 1aHHbIX.

OnepupoBaTh NOHATHIMH: CHHYC, KOCHHYC M TaHI'€HC IPOU3BOJIBHOTO YIJIa; HCIOJIB30BaTh 3aIUCh
IIPOM3BOJILHOTO yTJIa uepe3 00paTHbIE TPUTOHOMETPUUECKHUE (DYyHKIUU.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh MNOHATUAMHU: TOXIECTBO, YPAaBHEHUE, HEPABEHCTBO; L€J]0€, pallMOHAIBHOE,
UppalMoOHAIIbHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHHE;

BeinonusaTe npeobpa3zoBaHus TPUTOHOMETPUYECKUX BBIPRXKEHUI W pellaTh TPUTOHOMETPUUYECKHE
ypaBHEHHS.

BeinonuATe npeoOpazoBaHMs LEINbIX, PAllMOHAIBHBIX U MPPALMOHAIBHBIX BBIPDAKCHUH M pellaTh
OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHATIBHBIX U UPPALMOHAIBHBIX YPABHEHUH U HEPABEHCTB.

[TpuMeHATh ypaBHEHHMs M HEPAaBEHCTBA Uil pELICHHs MaTeMaTHYeCKuX 3aJad M 3a4ad U3
pa3INYHbBIX 00JIaCTe HAYKH U pealbHOM KHU3HH.

MogenupoBaTh peaibHble CHUTYallMH Ha S3bIKE aureOpbl, COCTABIATH BBIPAKEHUs, YpaBHEHUS,
HEpPaBEHCTBA 110 YCIOBUIO 3aJlaud, HCCIENOBaTh IOCTPOEHHBIE MOJENM C HCIOJIb30BAaHHEM aIrlapara
anreOpshl.

DyHKUMH U TPAaPUKHU

OnepupoBaTh NOHATUAMH: (YHKIMS, CIOCOOBI 3alaHus (PyHKIUH, OOJIACTH ONPEAEICHUS H
MHOXECTBO 3HaueHHUH QyHKIMHU, TpauK QyHKINH, B3aUMHO 00paTHbIE (PYHKIINU.

OnepupoBaTh MOHATHAMHU: YETHOCTb M HEYETHOCTHh (DYHKIMH, HYIW (DYHKIUH, MTPOMEXKYTKH
3HAKOIOCTOSHCTBA.

Hcnonb3oBatek rpaguky GyHKIMHA U1 peleHns ypaBHEHUH.

Ctpouth 1 4uTaTh TpaQuKH JIMHEHHON (QYHKIMU, KBaAPATUIHOW (YHKINHU, CTETIEHHON (DYHKIHH C
IEJIBIM TTOKA3aTeJIeM.

Hcnonp3oBate rpadukn QyHKIUA A1 MCCIIEAOBAHUS MPOIIECCOB M 3aBHCUMOCTEH TPU pEIICHUH
3ajjad U3 JPyrux y4eOHbIX NPEIMETOB U PEalbHOM *HU3HH; BBIpaXaTh (OPMYIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU.

Hauyajia MaTeMaTHYeCKOro aHAIN3A

OnepupoBaTh MOHATUSMH: TTOCIIEAOBATEILHOCTD, apu(hMeTHIECKas! K TeOMETPUYIECKast IIPOTPECCHUH.

OnepupoBaTh MOHATUSAMHU: OECKOHEYHO YObIBaroIlass TeOMETpUYecKas Mporpeccus, cymma
0ecKOHEYHO yOBIBAIOIICH reOMETPHUUECKOM MPOTPeCcCr.

3amaBaTh MMOCIENOBATEIBLHOCTH PA3IMYHBIMH CIIOCOOAMH.

Mcnonp30BaTh CBOWMCTBA MOCIENOBATEIBHOCTEH W TMPOTPECCHH JUIS PEIICHUS pPEajbHBIX 3a/ad
IIPUKJIAJHOTO XapakTepa.

MHoskecTBa H JIOTHKA

OnepupoBaTh NOHATUSMH: MHOKECTBO, OIIEpaIlM Ha/l MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapar i OINWCAaHHWS PEajbHBIX MPOIECCOB |
SIBIICHHI, TIPU PEIICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMMU: ONpPEAEICHUE, TEOPEMA, CIIEACTBUE, 10KA3aTEIbCTBO.

11 KJTACC Yucia 1 BoIYHCJIEHASA
OrniepupoBaTh NOHATUSMU: HATypaJIbHOE, LIEJI0€ YUCIIO0; UCTIOIb30BaTh MPU3HAKH JIETUMOCTH LEIBIX
YHCeJl, Pa3I0KEHHUE YMCiIa Ha MPOCThIE MHOXKUTEIH JJIsl PEIICHHS 3a/1a4.
OnepupoBaTh MOHATUEM: CTETICHb C PAllMOHATBHBIM ITOKA3aTEIEM.
OnepupoBaTh MOHATUSIMHU: JIOTApU(PM YHCIIA, IECITUIHBIC U HATypaIbHbIC JIOTapU(DMBI.
YpaBHeHus1 M1 HepaBeHCTBA
[IpuMeHATH CBOMCTBA CTETICHH JIJIsl TPeoOpa30BaHUsl BBIPAKEHUHN; OTIEPUPOBATH TOHSATUSIMU:



[I0OKA3aTeJIbHOE YpaBHEHUE M HEPABEHCTBO; pelLIaTh OCHOBHBIC THIIBI IIOKA3aTEIIbHBIX YPaBHEHHUU U
HEPABECHCTB.

BeinonsaTe npeoOpazoBaHysl BEIPAXKEHUH, COEpKAILUX JOrapu(Mbl; OIEpUPOBATH MOHITUAMHU:
JorapupMHUECKOE YpaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIC TUIIBI JOrapU(PMHUUECKUX YpaBHEHUH U
HEPaBEHCTB.

Haxoauts pemenns mpocTeNINX TPUTOHOMETPUYECKIX HEPABEHCTB.

OnepupoBaTh NMOHATUAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUH U €€ PEIECHUE; UCIO0Ib30BaTh CUCTEMY
JMHENHBIX YPAaBHEHUH I PEILICHUS IPAKTUYECKUX 3a/1a4.

Haxonuths pemeHuss NOpOCTEHIIMX CHUCTEM U COBOKYIHOCTEM palUOHAIbHBIX YPAaBHEHUU H
HEPaBEHCTB.

MogenupoBaTh peajbHble CHUTYallMM Ha S3bIKE alreOpbl, COCTABIATh BBIPAKEHUs, YPaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI 110 YCJIOBHUIO 3aJ1a4d, MCCIIEIOBATh ITOCTPOEHHBIE MOJEIU C HUCIOJIb30BAHUEM
ammapara anreOpsbl.

DOyHKUNH U TPAPUKH

OnepupoBaTh MHOHATHAMU: INepHOAMYECKass (YHKIMS, MPOMEKYTKM MOHOTOHHOCTH (YHKILHUH,
TOYKM 3KcTpeMyMma (QYHKIMH, HauOousiblliee M HauMEHbIIee 3HaueHUs (YHKIMH HAa MPOMEKYTKE;
UCTIOJIb30BaTh MX JIJIsl UCCIIE0OBAHUS (QYHKLUH, 3aJaHHOH rpadukoMm.

OnepupoBaTh MOHATUSAMH: TpaUKH MOKA3aTEIBHOM, JOrapu(PMUUECKON U TPUTOHOMETPUIECKUX
¢byHKImi; n300pakaTh UX Ha KOOPJAMHATHOM IUIOCKOCTH M UCIOJIb30BaTh JJISl PELICHUS YpaBHEHHUH U
HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH IpaUKU JTUHEHHBIX YpaBHEHUH M HCIOJIb30BATh MX
JUUISL pEIIEHUS] CUCTEMBI JIMHEUHBIX YPABHEHHMIA.

Hcnonb3oBath rpaduku (YHKUMH JUIS HCCIIEAOBAaHUS MPOLIECCOB M 3aBUCUMOCTEH U3 JIPyTuX
y4eOHBIX AUCIUIIIUH.

Havana maTeMaTH4eCKOro aHAJIH32

OnepupoBaTh TMOHATHAMHU: HENpepbIBHAS (YHKIMSA;, TNPOU3BOAHAA (DYHKIUH; HCIIOIb30BaTh
reOMEeTPUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JUIsl pelIeHUs 3a1a4.

Haxoauth nNpou3BOAHBIE 3IEMEHTApHBIX  (QYHKIUI, BBIYUCIATH MPOU3BOAHBIE  CYMMBI,
IPOM3BEAEHUS, YACTHOTO (DYyHKIIHH.

Mcnonb30BaTh MPOM3BOIHYIO M MCCIENOBaHMA (PYHKIMM HAa MOHOTOHHOCTb U 3KCTPEMYMBI,
INPUMEHSTH Pe3yJIbTaThl UCCIEA0BAHMS K TOCTPOSHHIO IPaUKOB.

Hcnonp30BaTh IPOU3BOIHYIO AJI HAXO0XKACHNS HaWIy4llIero pelleHNs B IPUKIAAHbIX, B TOM YHCIIE
COLIMAJIbHO-OKOHOMUYECKHX, 3aa4ax.

OnepupoBaTh MOHATHAMU: NIEPBOOOPA3HAS U UHTETPAJ; TOHUMATh T€OMETPUICCKUNA U (PU3HUECKUIA
CMBICJI HHTETpaJIa.

Haxonute nepBooOpa3Hble 3JIeMEHTAapHbIX (GYHKINN; BEIYUCIATh UHTETrpal 1o ¢popmyie HproroHa—
JleiiOHuma.

Pemiate npuknagHsle 3a1a41, B TOM YUCIIE€ COLUAIbHO-D)KOHOMUYECKOI0 ¥ (PU3MUECKOro XapakTepa,
CpEICTBAMU MaTEMATUYECKOIO aHAJIU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne (uudpoBbie)
o/ HanmeHnoBaHme pa3/ieioB H TeM IPOrpaMMBbI Beera Konrponbupie | [pakriueckue | 00Pa3oBaTebHbIE
r
padoThI padoThI pecypceel
1 [ToBTOpenue marepuana 7-9 KiaccoB 7 1
MHokecTBa pallMOHAIIBHBIX U JEHCTBUTEIbHBIX
2 gucell. PannoHannHEIE YpPaBHCHHUS U 21 1
HEPaBEHCTBA
3 Oyukiun U rpaduku. CTeneHs ¢ HelbM 6
[I0Ka3aTeleM
4 ApudpmeTnueckuii KOpeHb N—OH CTETEHH. 18 |
WppannonansHble ypaBHEHUS U HEPABEHCTBA
Dopmysl
5 TpuroHomerpun. Tpuronomerpuyeckue 22 1
YpaBHEHUS
6 [TocnenoBarenpHOCTH ¥ IPOTPECCUH 5
7 [ToBTOpEeHme, 0600IIEHNE, CUCTEMATHU3AIIHS 12 i
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 0




11 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (uu¢posbIe)
Kontposabublie | IlpakTuueckue
n/n NporpamMMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecype
Crenenp ¢ pauuOHAJIbHBIM I10KA3aTEIEM.
1 [Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 12 1
YPaBHEHHUS U HEPABEHCTBA
Jlorapudpmuueckas QyHKIUS.
2 Jlorapugmuueckue ypaBHEeHHs U 12
HEPAaBEHCTBA
Tpuronomerpuyeckue GyHKIUN U UX
3 rpaduku. TpuroHomerpuyeckue 9 1
HEPABEHCTBA
4 [IpousBoanas. [IpumeHeHre MpoOU3BOAHOMN 24 1
5 WHTerpai u ero npuMeHeHus 9
6 Cucremsl ypaBHEHUI 12 1
7 HatypainbHble u 1ienble ynciia 6
g [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3ALIHS 18 )
3HAHUMI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Jlata uudposbie
Ne n/m Tema ypoka B Koutpoabubie | IlpakTuueckue H3ydenus o0pa3oBaTe/ibHbIE
cero
padoTbI padoThI pecypchl
IloBTOpenune matepuana 7-9 kiaaccos (7 4acoB)
[ToBTopenue. [Ipeobpa3oBanue
1 P peobpasord 1 02.09
paloHaIbHBIX BbIPAKEHUH.
2 IToBTOpeHuEe. YpaBHEHNS U HEPABEHCTBA. 1 03.09
[ToBTOpenue. KBagparnunast QyHKUIHS U €€
3 P P by 1 06.09
rpaduk.
4 [ToBTOpenue. ApudmMernueckast mporpeccus. 1 09.09
5 [ToBTOpenue. I'eomeTprueckas mporpeccus. 1 10.09
6 [ToBropenue. Crenennas ¢pynkuus. Kopens n- | 13.09
OU CTEIICHH. :
7 BxoaHasi KOHTpoJIbLHAs padoTa 1 1 14.09
(Tmrmrem
BMECTO
17.09)
MHoskecTBa pAaMOHAJIBHBIX U IeICTBUTEIbHBIX YHice/l. PannonanbHble ypaBHeHHusl M HepaBeHcTBa (14 + 7 =21 yac)
MHO0eCTBO, OIEpalliy HaJl MHOKECTBAMHU.
8 . 1 16.09
Junarpammsl Diinepa—BenHna
Panmonanbehele yncna. OOBIKHOBEHHBIE U
9 JECATUYIHBIC TPOOH, TIPOIICHTHI, 1 20.09
OeCKOHEeUHbIe MEPUOANUECKUE IpodU
Apudmernueckre onepanum ¢
10 panMoHATBHBIMH YHCIIAMH, IPEOOpa30BaHUS 1 23.09

YHCJIOBBIX BBIpa)KeHI/II\/'I




[Tpumenenue apoOeil ¥ MPOLEHTOB IS

11 pelIeHNs IPUKIAIHBIX 3aa4 U3 pa3IMuHbIX 1 24.09
OTpacieil 3HaHUW U PEAIbHON KU3HU
ITpumenenue apoGeit ¥ NPOLEHTOB IS
12 peLIeHus IPUKIaAHbIX 3a1a4 U3 PA3IMYHbIX 1 27.09
OTpacjey 3HaHUW U PEAIbHOU KU3HU
eICTBUTEIIbHBIEC YnCia. PanMoHanbHble U
13 A 1 30.09
UppalyOHaJIbHbIC YHCIIa
ApudmeTnueckue oneparuu ¢
14 puh P 1 01.10
JeHCTBUTENbHBIMH YUCIIaMU
[TpubnuxEHHBIE BEIUUCIICHUS, IPABUIA
15 OKpYTJICHUS, IPUKH]IKA U OLIEHKA pe3yJIbTaTa 1 04.10
BBIYUCIICHUI
ToxnaecTBa U TOKIECTBEHHBIE
16 1 07.10
npeoOpa3oBaHus
Tox1ecTBa U TOXKIECTBEHHBIE
17 g 8 1 08.10
npeoOpazoBaHMs
18 YpaBHeHHE, KOPEHb YPABHEHUS 1 11.10
19 VYpaBHEHHE, KOPEHb YPABHEHUS 1 14.10
20 VYpaBHEHHE, KOPEHb YPABHEHUS 1 15.10
21 HepaseHcTBO, pelieHre HEPaBEHCTB 1 18.10
22 HepaBeHcTBO, pelnieHne HepaBeHCTB 1 21.10
23 HepaseHcTBO, pelieHre HEpaBEHCTB 1 22.10
24 Merto nHTEpBaIOB 1 25.10
’5 Perienue nembx U ApoOHO-pAIMOHAIBHBIX | 05.11
YPAaBHEHUUN U HEPABEHCTB )
Pemenue nenbix 1 JpoOHO-paliOHATBHBIX
26 penHo-pal 1 08.11

YpaBHEHUHN U HEPABEHCTB




27

Pemenue nensix U ApoOHO-pAITMOHATBHBIX
YpaBHEHU U HEPABEHCTB

11.11

28

KonTtpouabsnas pabora no reme
"MHoO:KeCcTBa PALMOHAJIBHBIX U
AeHCTBUTEIbHBIX YKcel. PanimonaabHbie
YPaBHEHUS M HEPABEHCTB'

12.11

®yukuuu u rpadu

k. Ctene

Hb € HeJBIM NoKa3zaTesieM (6 yacoB)

29

OyHKIHS, CIOCOOBI 3aJaHUS (PYHKIIHH.

B3anmuo obpartHbie GyHKIMN

15.11

30

I'paduk pynakmuu. Obmacte onpeneneHus u
MHOXECTBO 3HaueHui pynkmuu. Hymum
¢bynkuu. [IpoMexxyTKu 3HaKOMOCTOSTHCTBA

18.11

31

YérHble 1 HeUETHBIC (PYHKIIUU

19.11

32

CreneHb ¢ LEIBIM ITOKa3aTeleM.
CrannaptHas hopma 3arucu
JNIEUCTBUTEILHOIO YHCIIa

22.11

33

Hcrnonp3oBaHue MOAXOAAIICH (OPMBI 3aITUCH
JEHCTBUTEILHBIX YHCET IJIs1 PEIICHHS
MPAKTUYECKUX 33J1a4 U TPEICTABIICHUS
JaHHBIX

25.11

34

CrenenHas GyHKIMS C HAaTypaIbHBIM U
1eNBIM MoKazaTeneM. E€ cBoiicTBa u rpadux

26.11

Apupmernyeckuii KopeHb n—oii crenenn. UppannonaabHbie ypaBHeHHs M HepaBeHcTBa (18 yacos)

35

ApudmeTnueckuil KOpeHb HaTypaibHON
CTCIICHH

29.11

36

Apudmernueckuii KOpeHb HATYpaIbHON
CTETIEHU

02.12

37

CaoiicTBa apu(pMeTHUECKOT0 KOPHS
HaTypaJbHOH CTENEHU

03.12




CaoiicTBa apu(MEeTUIECKOTO KOPHS

38 . 06.12
HaTypaJIbHOM CTereHu
CBoiicTBa apu(hMETHUECKOTO KOPHS

39 . 09.12
HaTypaJbHOM CTENIEHU
JleiicTBus ¢ apuMeTHUECKUMHI KOPHIMHU N—

40 . 10.12
Ol cTeneHu
JleiicTBUsI ¢ apuPMETHUECKUMU KOPHSIMH N—

41 9 13.12
Oif cTeneHn

42 JleiicTBus ¢ apu(pMETHUECKUMU KOPHSIMH N— 16.12
O CTEeCHU
JleiicTBusI ¢ apuPMETHUECKUMU KOPHSIMH N—

43 . 17.12
oif cTeneHun
JleiicTBus ¢ apuMeTHUECKUMHI KOPHIMHU N—

44 g 20.12
Ol cTeneHn
Pemenne nppanvoHaNbHBIX YPaBHEHUN U

45 23.12
HEPaBEHCTB
Pemrenne nppanyoHaNbHBIX YPaBHEHUN U

46 24.12
HEPaBEHCTB
PewreHne nppalOHAIBHBIX YPAaBHEHUN U

47 27.12
HEPABEHCTB
Pemenue nppanyoHaabHbIX YpaBHEHHN U

48 10.01
HEPABCHCTB
PeeHne nppalOHAIBHBIX YPAaBHEHUN U

49 13.01
HEPABEHCTB

50 CBoiicTBa U rpaduk KOpHS N-0i CTETIEHU 14.01

51 CBoiicTBa 1 rpaduK KOPHS N-0i CTETICHU 17.01




KonTtpouabnas pabora no teme
"ApudmMeTnyeckuii KOpeHb N—0il CTENeHM.
52 1 1 20.01
HppaunuonajbHble ypaBHEeHUS H
HepaBeHcTBa'
®opmyJibl TPUroHoMeTpuH. Tpuronomerpuyeckue ypapuenus (22 + 11 = 33 gaca)
53 CuHycC, KOCUHYC U TAHT'€HC YHUCIIOBOTIO 1 101
aprymeHra
54 CuHyC, KOCHHYC U TAHT€HC YHCIIOBOTO 1 24,01
apryMeHra
55 ApKcuHyC, apKKOCHUHYC U apKTaHT'€HC i 2701
YHCIIOBOT'O apryMeHTa
56 ApKcuHYC, apKKOCUHYC U apKTaHI'€HC 1 72,01
YHCIIOBOTO apryMeHTa
57 TpuronomeTpudeckasi OKpyKHOCTb, 1 31.01
oIpeJieIeHue TPUrOHOMETPUUYECKUX (QYHKIIMN
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
58 OMpeIeJICHUE TPUTOHOMETPUUECKUX 1 03.02
(GYHKIMN YHUCIOBOTO apryMeHTa
59 Tpuronomerpudeckue GyHKIUN YTIIOBOTO 1 04.02
apryMeHTa.
60 @yHKIMA y=sinX, e€ CBOMCTBa U rpauk. 1 07.02
61 OyHKIHS y=COsX, €€ CBOWCTBA U rpaduK. 1 10.02
6 @yHKIUU y=tgX, y=CtgX, UX CBOMCTBA U | 11.02
rpauKH.
63 OCHOBHBIE TPUTOHOMETPUYECKUE (HDOPMYJIIBI 1 14.02
64 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1 17.02
65 OcHOBHBIE TPUTOHOMETpPUYECKHUE (POPMYITBI 1 18.02
66 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1 21.02




67 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 1 25.02
68 OCHOBHBIE TPUTOHOMETPUYECKUE (HDOPMYJIIBI 1 28.02
69 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYITBI 1 03.03
70 OcHOBHBIE TPUTOHOMETpPUYECKHUE (POPMYITBI 1 04.03
71 I;Ijre);)i};e;;);aﬂne TPUTOHOMETPUUECKUX ! 07.03
7 iﬁ;g}iﬁifgwne TPUTOHOMETPHUYECKUX 1 11.03
7 i?;giiif;alme TPUTOHOMETPHUECKHUX 1 14.03
74 iﬁ;gi};i?;aﬂue TPUTOHOMETPUUECKUX 1 17.03
75 I;)I:;Ziiif;alme TPUTOHOMETPUUYECKUX 1 18.03
76 PeleHre TpUroHOMETPUUECKUX YPaBHEHUN 1 21.03
77 Pemenue TpUroHOMeTpUUECKUX YpaBHEHHM 1 31.03
78 Pelenre TpUroHOMETPUYECKUX YPaBHEHUN 1 01.04
79 Pemenne TpuroHoMeTpruYEeCKUX ypaBHEHUN 1 04.04
80 Pelenre TpUroHOMETPUYECKUX YPaBHEHUN 1 07.04
81 Pemennie TpUroHOMeTpUUECKUX YpaBHEHHM 1 08.04
82 Pelienne TpuroHoMeTprUUECKUX HEPABEHCTB 1 11.04
83 Pemenne TpuroHoMeTprUYECKNX HEPABEHCTB 1 14.04
84 Pemienue TpuroHOMeTpUYECKUX HEPABEHCTB 1 15.04
KonTpoJsbHas padora no teme " ®opmy.ibl
85 TPUroHoMeTpum. Tpuronomerpunuyeckue 1 1 18.04
ypaBHeHus'

IHocaenoBaTeibHOCTH U TIporpeccuu (5 4acos)




86

ITocnegoBaTenLHOCTH, CITOCOOBI 3aJaHHS
[MOCIEI0BATENBLHOCTEN. MOHOTOHHEBIE
[MOCIEI0BATENLHOCTH

21.04

87

Apudmernueckas ¥ reoMeTpudecKas
nporpeccuu. VIcnonb3o0BaHue Mporpeccuu
JUTSL PELICHUS PEaTbHBIX 33124 MPUKIATHOTO
Xapakrepa

22.04

88

beckoneuHo yObIBarolasi reoMeTpuiecKas
nporpeccusi. Cymma 6€CKOHEYHO
yObIBaIOIE FeOMETPUUECKON
IIPOrpeccuu

25.04

89

@opMyiia CII0KHBIX IIPOLIEHTOB

1

28.04

90

dopmyia CI0KHBIX TPOLEHTOB

1

29.04

IToBTOpEHuUe, 06001IeHUE, cUcTeMaTU3auMs 3HaHuUil (3 + 9 =12 yacoB)

91

O0001enue, cucTeMaTH3aldsI 3HAHUH 3a
Kypc aJire0phbl ¥ Havaa MaTeMaTHYECKOTO
ananusa 10 kiacca

05.05

92

O0o01enue, cucTeMaTH3alMs 3HaHUH 3a
Kypc aireOpbl U HayaJl MaTeMaTHYeCKOTO
againn3a 10 xiacca

06.05

93

O06006111eH1E, CUCTEMATH3ALIMS 3HAHUH 3a
Kypc anre0psl ¥ Ha4aJl MAaTeMaTHIeCKOTO
aganm3a 10 kimacca

12.05

94

O0001enue, cucTeMaTH3alysa 3HaHUH 3a
Kypc aJireOpbl ¥ Ha4ajl MaTeMaTHYeCKOTro
a"ann3a 10 kiacca

13.05

95

O0001enue, cucTeMaTH3alus 3HaHUH 3a
Kypc aJireOpbl ¥ Ha4ajl MaTeMaTHYeCKOTro
a”anm3a 10 kiacca

16.05




96

O06006111eH1E, CUCTEMATH3AlIHs 3HAHNUH 3a
Kypc anreOpbl ¥ Hayal MaTeMaTH4eCKOIro
aganm3a 10 kmacca

19.05

97

O06006111eH1E, CUCTEMATH3allHs 3HAHNUH 3a
Kypc anreOpbl ¥ Hayal MaTeMaTH4YeCKOIro
agaymmmza 10 xnacca

20.05

98

O0001Ienre, cucTeMaTH3aIus 3HaHUH 3a
Kypc aJireOpbl ¥ Ha4ajl MaTeMaTH4eCKOTro
a"ann3a 10 kiacca

23.05

99

O0001Ienue, cucTeMaTH3alus 3HaHUH 3a
Kypc anreOpbl ¥ Hayal MaTeMaTHIeCKOTro
agann3a 10 xkimacca

26.05

100

O06006111eH1E, CUCTEMATH3AllHs 3HAHUH 3a
Kypc anreOpbl ¥ Hayal MaTeMaTH4YeCKOIro
aganm3a 10 kmacca

101

HTorosasi KOHTpoOJIbHANA padoTa

102

O0001enue, cucTeMaTH3aIusa 3HaHUH 3a
Kypc aJireOpbl ¥ Ha4ajl MaTeMaTHYeCKOTro
a"ann3a 10 kiacca

OBIIEE KOJIMYECTBO YACOB ITO

102




11 KIIACC

Kosau4vecTBo 4acoB DJIeKTPOHHBbIE

Ne Hara uudposbie

Tema ypoka Konrpoasnbie | IlpakTuyeckue
n/n Bcero u3ydenusi | o0pa3zoBaTebHbIE

padoThI padoThI pecypes

Crenennb ¢ panuoHaJbHBbIM NOKa3aTeseM. [lokazareabnas pynkuus. [lokazatesbHble ypaBHeHUs U HepaBeHcTBa (12 yacoB)

Crenens ¢ palliOHAIBHBIM IMOKa3aTeIeM 1

2 CBoiicTBa cTeneHu 1

[IpeobpazoBanme BeIpaKEHUN, COACPKAIIIX
panroHaIbHBIC CTCTICHH

[IpeobpazoBanme BbIpaKEHUN, CONECPKAIIIX
paloHaAIbHBIE CTETICHH

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKAILINX
palOHaIbHbBIE CTENIEHU

Iloka3aTennHBIC YPaBHCHUA U HCPABCHCTBA

IToxa3aTennHEIC YpaBHCHHA U HCPABCHCTBA

Iloka3aTenpHBIC YpaBHCHHA U HCPABCHCTBA

Iloka3aTennHBIC YPaBHCHUA U HCPABCHCTBA

— O [0 | |
el e e e

0 IToxa3aTennHEIC YpaBHCHHA U HCPABCHCTBA

[TokazaTenbHas pyHKIMS, €€ CBOWCTBA U
rpadux

KonTtpouabsnasi padora no teme ""Crenens ¢
PALMOHAJIBHBIM MOKAa3aTeIeM.

12 IToka3aTeqbHas pyHKIUSA. 1 1
INoka3aTenbHble YypaBHEHUS U
HepaBeHCTBA'"

Jlorapudgmuueckas pynkuus. Jlorapudpmudeckne ypapHenus u HepapeHcTsa (12 yacos)

13 Jlorapudm yucna 1




14 JlecsiTuuHbIE U HATYypaJibHbIE JTOTapU(PMBbI 1

15 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
norapudmbl
[IpeoOpa3oBanye BEIPAXKEHUI, COLEPKALIAX

16 ’ 1
sorapupMbl

17 [IpeoOpa3oBaHue BbIpaXXEHH, COIEepIKALUX |
norapudmsl
[IpeoOpa3oBanue BEIPAKEHHH, COIEPIKALIIAX

18 1
J0TapuQMbI

19 Jlorapugmuueckue ypaBHEHHs U 1
HEPaBEHCTBA

20 Jlorapugmuueckue ypaBHEeHHs U 1
HEPABEHCTBA

71 Jlorapugmuueckue ypaBHeHHs U 1
HEPABEHCTBA

2 Jlorapugmuueckue ypaBHEHHs U 1
HEPABEHCTBA

73 Jlorapudmuueckas pyHkuus, e€ cBONCTBA U 1
rpadux

24 Jlorapugmmueckast pyHKIms, e

CBOIiCcTBa U rpaduk 1
Tpuronomerpnueckne pynkuuu v ux rpadpuxu. Tpuronomerpuyeckue HepaBeHcTBa (9 yacon)

75 Tpuronomerpuueckue GyHKINU, UX 1
CBOWCTBA U rpaduKu

26 Tpuronomerpudeckue GyHKINU, UX 1
CBOMCTBA U rpaduKu

27 Tpuronomerpudeckue GyHKINU, UX 1

CBOIicTBa U rpaduku




Tpuronomerpuyeckue GyHKIUH, UX

28 . 1
CBOMCTBA U rpaduKu

79 ITprMepsl TPUTOHOMETPUUECKUX )
HEPABEHCTB

30 ITprMepBl TPUTOHOMETPUUECKUX |
HEPABEHCTB

31 [TprMepsl TPUTOHOMETPUUECKUX |
HEPABEHCTB

10 ITprMepsl TPUTOHOMETPUUYECKUX |
HEPABEHCTB
KonTposbsHnasi pabora nmo reme
"Jlorapupmuyeckasi pyHkums.
Jlorapudpmuueckue ypaBHeHUs1

33 HepaBeHcTBa. TpuroHomerpuyeckue 1 1
GyHkuum u ux
rpaguxu. Tpuronomerpuyeckue
HepaBeHcTBA"

IIpousBoanas. IlpuMenenune npou3BoaHoi (24 yaca)

34 HenpepbiBHbIE QyHKITUH 1

35 Meton MHTEpBAIOB Ul PEILIECHUS |
HEPABCHCTB

16 MeTto MHTEpBAIOB ISl PEeIIEHUs 1
HEPABCHCTB

37 [TpousBoHas GpyHKIUH 1

38 [TpousBogHas GyHKIIMH 1

39 ['eomeTpuueckuii U GU3NIECKUN CMBICIT )
MIPOU3BOAHOMN

40 ['eomerpuyeckuii U GU3NIECKUN CMBICIT |

MIPOU3BOAHOMN




41 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (PYHKLINH

42 [Tpou3BoHBIC STIEMEHTAPHBIX (HYHKITHI

43 IIpou3BogHas CyMMBI,
MIPOU3BEICHNUS, YaCTHOTO (PYHKIIMIA

44 [Tpon3BoHas CyMMBI, IPOU3BEACHHUS,
YacTHOTO (PyHKIUI

45 ITpon3BoaHas CyMMBI, IPOU3BEACHHUS,
Y4aCcTHOTO (DyHKIIMN
IIpuMeHeHne MpOU3BOIHON K

46 UCCIIEI0BaHHIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI
[IpumeneHne TPOU3BOJHON K

47 UCCIIeIOBAaHMIO (PYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI
IIpuMeHeHne pOU3BOIHON K

48 UCCIIeI0BaHMIO (PYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K

49 UCCJIEIOBaHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

50 Haxosxnenne HanOobIIero 1 HANMEHBIIETO
3HaYeHUs (PYHKIMH Ha OTPE3KE

51 Haxosxnenrne HanOobIIero 1 HAMMEHBIIIETO
3HA4YeHUs PYHKLIUHU Ha OTPE3KE

57 Haxoxnenne HanOobIIEro 1 HAUMEHBIIETO
3HA4YeHUs! PYHKLUHU HAa OTPE3KE

53 Haxoxxnenne HauOobIIero 1 HAUMEHBIIETO

3HaYeHMs (PYHKIIMH Ha OTPE3KE




HaXO}KI[eHI/IC HauOOIBIIEro U HAMMEHBIIIETO

54 1
3HA4YeHUs QYHKLUU Ha OTPE3Ke

55 Haxoxnenrne HaubobIIero 1 HAMMEHbIIETro 1
3HaYeHUs PYHKIIMH Ha OTPE3Ke
IIpuMeHeHne Npou3BOIHOM s
HAXO0X/IEHUS HAaWIy4Ilero peleHus B

56 MIPUKIIAHBIX 3a7a4ax, Ui ONpeesIeHus 1
CKOpOCTH TIpoliecca, 3aJJaHHOTO (popMyJI1oif
Wi rpaduKoM
KonTposbHas pabora no reme

57 "IlpousBoanas. [lpumenenue 1 1
NMPOU3BOIHOM"

HHuTterpas u ero npumeHenus (9 yacon)

58 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX 1

59 [TepBooOpaznas. Tabmauia nepBooOpa3HbIX 1

60 WuTterpai, reoMeTpruuecKuil 1 Gpu3ndeckui 1
CMBICIT MHTETpajia

61 WuTterpan, reoMeTpruueckuil 1 Gpu3ndyeckuit |
CMBICII MHTETpajia

2 WuTerpan, reomerpuyeckuil 1 GU3NIecKuit 1
CMBICII MHTErpaja

63 Brruucnienue nnterpana mno gpopmyie |
Herorona—JleiiOuuia

64 Brruucnenue nnaterpana mno gpopmyie |
Herorona—JlelibHuna

65 Beruucnenune nnaterpana mno gpopmyie |
Herorona—JlelibHuna

66 Brruuciienue nnaTerpana mno gpopmyie 1

Herorona—JleiiOauIa




Cucrembl ypaBHenuii (12 yacoB)

67

CucreMbl TMHENHBIX YpaBHEHUN 1

68

CucreMbl TUHENHBIX YPaBHEHUN 1

69

Pemenne npukiaaHbeIX 3aa4 ¢ IOMOIIBIO 1
CUCTEMBI JINHEWHBIX YPAaBHEHUU

70

Pemenne npuknaaHeIX 3a4ad C IIOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

71

CucreMbl 1 COBOKYITHOCTH LIEJIBIX,
palOHANIBHBIX, UPPALUOHAJIBHBIX,
MOKa3aTeIbHbIX, JIOTapu(HPMUIECKUX
YPaBHEHUI U HEPABEHCTB

72

Cucrembl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUMOHAIIBHBIX,
MOKA3aTebHBIX, JTOTrapU(HMUUECKUX
YpPaBHEHUM U HEPABEHCTB

73

CucrteMbl 1 COBOKYITHOCTH LEJIBIX,
paLMOHATIBHBIX, UPPALIMOHATIBHBIX,
NOKa3aTebHbIX, JIOrapu(HMUIECKUX
yYpaBHEHH U HEPABEHCTB

74

CucrteMbl 1 COBOKYITHOCTH LEJIBIX,
paLMOHATIBHBIX, UPPALIMOHATIBHBIX,
NOKa3aTesbHbIX, JIOrapu(HMUIECKUX
yYpaBHEHHI U HEPABEHCTB

75

Hcnonb3oBanue rpadukoB QyHKIUH 115
peleHHs yPAaBHEHUI U CUCTEM

76

Hcnonp3oBanue rpadukoB GyHKINH IS
pellleHns: ypaBHEHUHN U CUCTEM




IIpuMeHeHne ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PELICHUIO MATEMaTUYECKUX

77 . 1
3a]a4 U 3a]a4 U3 pa3IudHbIX o0jacTen
HayKH U PEAIbHOU KU3HU

78 KonTpoabHas padora no reme 1
"UHTerpana u ero npumMenennsi. CucreMbl
ypaBHeHHUil"

HartypaabHble u neJible ynciaa (6 yacos)

79 HatypanbHble 1 1iesble yncia B 3a1a4ax u3 1
peabHOU KU3HU

20 HarypanbHbie u 11e51ble Yrciia B 3a/1a4ax 13 1
peanbHON KU3HU

81 HatypanbHble 1 1iesple uncia B 3a1a4ax u3 1
pealbHOU KU3HU

82 IIpu3Haky AEIUMOCTH LEIBbIX YUCEII 1

83 [Ipr3HaKu AETMMOCTH LEIbIX YUCEIT 1

84 IIpu3Haky AEIUMOCTH LEIBbIX YUCEI 1

IToBTOpeHue, 00001IeHUE, cucTeMaTH3alusA 3HaHui (18 yacoB)

85 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3aIUS i
3HAHWU. Y paBHEHUS

26 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 1
3HaAHUU. Y paBHEHUS

87 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHWU. Y paBHEHUS

28 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUs |
3HAHUU. Y paBHEHUS

29 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATU3AIIHS 1

3HaHUW. Y paBHEHUS




[ToBTOpenme, 0600IIEHNE, CUCTEMATU3AIIHS

90 o 1
3HaHUW. Y paBHEHUS

o1 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 1
3HaHuil. HepaBencTBa

0 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS )
3Hanuil. HepaBencrsa

93 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIIS 1

3HaHui. HepaBeHcTBa

94 [ToBTOopenue, 0000IIeHNE, CUCTEMATH3AIIHS |
3HaHui. HepaBeHcTBa

95 [ToBTOpenue, 06061IeHNE, CCTEeMaTU3aLUs 1
3HaHui. CucTeMbl YpaBHEHUI

96 [ToBTOopenue, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHul. CrucTemMbl ypaBHEHUN

97 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIIS |
3HaHui. OyHKUIWH

08 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTU3alus 1
3HaHui. OyHKUIUH

99 Hrorosasi kKoHTpoJIbHaAs1 padoTa 1

100 HTorosasi KOHTpoJIbHAA padoTa 1
O06006111eH1E, CUCTEMATH3allHsl 3HAHNUH 3a

101 Kypc aireOpbl ¥ Hadyajl MaTeMaTHIeCKOTro 1
ananmu3a 10-11 kmaccos
O06006111eH1E, CUCTEMATH3ALIMS 3HAHNUH 3a

102 Kypc anreOpbl M Hayal MaTeMaTH4YeCKOTro 1
ananu3a 10-11 kmaccos

OBIIEE KOJIMYECTBO YACOB ITO 102

ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VI YYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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