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IIOACHUTEJ/IbHAS 3AIINCKA

Pabouasi mporpamMma yueGHOT0 Kypca «Ajredpa 1 Hauajia MaTeMaTHUeCcKoro aHair3a» 6a30BOTO YPOBHS [Jist
obyuaroruxcsi 10 —11 kimaccoB paspabotana Ha ocHoBe @efiepasbHOrO IOCYZApPCTBEHHOTO 00pa30BaTe/bHOTO
cTaHzapTa cpeiiHero obiiero o6pa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TPeOOBAHMH, MPEABSBISEMBIX K
MaTeMaTU4eckoMy 00pa30BaHUIO, ¥ TPAJULIMi poccuiickoro obpasoBanus. Peanu3arius mporpaMmmel obecrieurBaer
OB/AJieHe K/IIOUEBbIMM KOMITETEHLIMSIMM, COCTAaB/ISIIOLIMMUA OCHOBY JJIi CaMOpPAasBUTHSI W HEMpepbIBHOTO
00pa3oBaHusl, LeJIOCTHOCTb OOLIEKY/BTYPHOrO, JIMYHOCTHOTO U  TI03HABATEJNLHOTO DAa3sBUTHS  JIMUHOCTU
00yyYaromuxcsl.

OEIN N3YYEHNSA YYEBHOI'O KYPCA

Kypc «Anrebpa W Hayasa MaTeMaTHUYeCKOTO aHajM3a» SBJSeTCA OJZHUM W3 Haubosiee 3HAUMMBIX B
MporpaMMe CTaplieil INKOJbI, MOCKOMBKY, C OJHOW CTOPOHBI, OH OOecreunBaeT WHCTPYMeHTabHYIO 0asy nns
W3y4yeHHs] BCEX eCTeCTBEeHHO-HayUHBIX KypCOB, a C JpYyroil CTOpPOHbI, (opMHpYyeT lormdecKoe M abCTpakTHOe
MBILLIEHHEe yYallliXcs Ha YPOBHe, HeOOXOAUMOM [IJIsi OCBOEHHUS KypPCOB MH(GOPMAaTHKH, 00IIeCTBO3HAHUS, HCTOPUH,
C/I0BeCHOCTH. B pamkax [aHHOro Kypca ydallydecsi OB/afieBalOT YHUBepCaAbHbIM SI3bIKOM COBPEeMEHHOW HayKH,
KoTopast GopMy/IMpYyeT CBOM [JOCTI)KEHUsI B MaTeMaTHueckou opme.

Kypc anrebpbl ¥ Hayaa MaTeMaTHMUeCKOrO aHaiM3a 3aK/lajiblBaeT OCHOBY /il YCIEIIHOTO OBJaJieHus
3aKOHaMH (HU3UKH, XUMUY, OHUONOrUM, NIOHUMaHHUsS OCHOBHBIX TeHJeHIMH SKOHOMUKHU U OOIeCTBEHHOH >KH3HH,
TI03BOJISI€T OPUEHTUPOBATLCS B COBPEMEHHBIX LIM(POBBIX 1 KOMITbIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO UCI0/Ib30BaTh
WX B TIOBCEJHEBHOMN XXU3HU. B TOXXe BpeMsi OB/aZieHne abCTPAKTHBIMU U JIOTHUECKH CTPOTUMH MaTeMaTHyeCKUMH
KOHCTPYKLIMSIMH pa3BUBAeT YMEHWE HAXOJWUTh 3aKOHOMEPHOCTH, ODOCHOBBIBaTH HCTHHHOCTH YTBEDKIEHUS,
UCIOMb30BaTh 0000IIeHMe UM KOHKDETH3aLuWi, abCTpardpoBaHWe W aHAlOTHI0, (OPMHUDYET KpeaTHBHOE U
KPUTUUECKOe MbllieHHe. B Xoze u3yueHuss aareOpel M Hauaq MaTeMaTHUeCKOrO aHajavM3a B CTaplieidl IIKoJie
yualpecs Mo/yJaroT HOBBIM OIBIT PellleHHs MPUK/IaHbIX 33/lady, CAMOCTOSATE/IbHOTO TIOCTPOEHHST MaTeMaTHUeCKUX
MoZiesied  peasbHbIX CUTyalMl W WHTEpIIpeTaldd TOyYeHHbIX pelleHud, 3HaKOMATCS C IpUMepamu
MaTeMaTHuecKUX 3aKOHOMEpHOCTell B TpHUPOJe, Hayke M B MCKYCCTBe, C BBIJAIOIIMMMCS MaTeMaTHYeCKUMHU
OTKPBITHSIMU U HX aBTOPaMH.

Kypc obnazjaeT 3HaUMTeNbHBIM BOCIIUTATE/IBHBIM TIOTEHL[ATIOM, KOTOPBIN peanr3yeTcs Kak uepe3 yueOHbIi
Marepuan, CrocoOCTBYIOIMK (GOPMHUPOBAaHHI0 HAy4YHOTO MHPOBO33DEHHs, TaK U uepe3 CreluHUKy yueOHON
JleATe/IbHOCTH, TpeOyroliell caMOCTOSITe/IbHOCTH, aKKypaTHOCTH, MPOJO/DKUTEbHON KOHLIEHTpaLd BHUMaHUS U
OTBETCTBEHHOCTH 3a M10JIy4eHHbII pe3y/bTar.

B ocHoBe Meroguku oOyueHusi anreOpe W Haua/laM MaTeMaTHYeCKOTO aHanW3a JIEXKWT JesTellbHOCTHBIN
MIPUHLMT 00yYeHusl.

CtpykTypa Kypca «Asnrebpa ¥ Hauajia MaTeEMaTHYECKOTO aHa/IM3a» BKIIIOYAET CIe/YIOIIHe COJiepKaTeTbHO-
MeToAnueckre JUHUN: «UKcna v BhIUUC/IeHus», «OYHKIUN U rpadyKu», «YpaBHeHUsT U HepaBeHCTBa», «Hauanma
MaTeMaTHueckoro aHaam3a», «MHoOKecTBa W JIOTMKa». Bce OCHOBHBIe COfepsKaTelbHO-MeTOAWYecKHe JMHUN
M3y4aloTCsl Ha MPOTSDKEeHWH [BYX JieT oOyuyeHWs B CTapLIeid ILUKOe, eCTeCTBEHHO [OMOJHSS JPYr JApyra H
TIOCTENeHHO HaChIIasich HOBBIMM TeMaMM M pasjenamiy. [laHHBIM Kypc SIB/sSleTCS MHTerpaTUBHBIM, IOCKOJBKY
obbesuHsieT B cebe cofep)kaHWe HECKOJbKMX MaTeMaTHUeCKUX [JUCLMIUIMH: anrebpa, TPUTOHOMETpUH,
MaTeMaTHUeCcKWi aHa/lu3, Teopusi MHOXeCTB U Jip. ITo Mepe TOro Kak yuvarnyecsi OB/aZieBatoT BCé Oojiee IMHUPOKUM
MaTeMaTHUecKUM amraparoM, y HHX IocjefoBaTe/lbHO (OPMHUPYeTCS U COBepIIEHCTBYETCS yMeHHe CTPOUTh
MaTeMaTHUeCcKyl0 MOJe/b peajbHON CHUTyal{id, TPUMEHSTh 3HaHWs, II0/yueHHble B Kypce «Anrebpa M Hadana
MaTeMaTHUeCcKOro aHa/lIu3a», Jijsl PellieH!s: CaMOCTOSTe/IbHO C(OPMY/IMPOBAHHOM MaTeMaTHUeCKOM 3a7iaui, a 3aTeM
WHTEePITPeTUPOBATh TI0JTyYeHHbBIN pe3yJibTar.

Cojiep>KaTeslbHO-MeTojuueckast JIuHUs «Yucaa W BbIUMC/IEeHHUs» 3aBepiiaeT (OpPMHPOBaHHE HaBBIKOB
UCIO/Tb30BaHUs [IeHCTBUTE/IBHBIX UKCEJ, KOTOpPOe ObLI0 HauaTo B OCHOBHOW LIKose. B cTapiuedl mkomne ocoboe
BHUMaHHe y/esisieTcss GOPMUPOBAHUIO MPOYHBIX BBIUMC/IUTEILHBIX HABBIKOB, BKTIOUAIOLIMX B Ce0sl MCIO/b30BaHKe
pa3MuHbIX (JOpM 3amMCH AeHCTBUTENBHOTO YKC/Ia, YMeHWe PAaljioHabHO BBITIOHSATL JeMCTBUS C HUMH, [eJaTh
TIPUKHUJKY, OLleHMBaTh pe3ysbTar. OOydJaroliuecs: MoaydyaroT HaBBIKK TPUOIMKEHHBIX BLIUMC/IEHHH, BBITOTHEHUS
JeNCTBUN C 4YKCIaM{, 3alMCaHHBIMKA B CTaHAApPTHOW QopMe, HCIONb30BaHUS MaTeMaTUYeCKMX KOHCTaHT,
OLleHMBaHMs UHC/IOBBIX BbIpayKeHUH.

JluHUSl «YpaBHEHHUs U HepaBeHCTBa» peanu3yeTcsl Ha INpPOTSDKEHWH Bcero oOyueHHs B CTapllel IIKoJe,
TIOCKOJIBKY B K&XK[OM pasZiesie MporpamMMbl IpeAyCMOTPEHO pellieHHe COOTBETCTBYIOLMX 3afiau. OOyuaroiuecst
OBJI3/IeBAlOT Pa3IMUHbIMKM METOJaM{ pelleHUs Le/blX, paldOHaNbHbIX, HWppaljMOHa/NbHbIX, ITOKa3aTe/bHBIX,



sorapuMUUecKiX ¥ TPUTOHOMETPUYEeCKMX YypaBHEHWH, HepaBeHCTB M WX cucTeM. [lomyueHHbIe yMeHHs
WICITOJIB3YIOTCS TIPY UCC/Ie/0OBaHUN (DYHKIUH C TIOMOIIBIO TPOM3BOJHOM, pellleHrnH NPYK/IaJHbIX 3aJau 1 3a7ad Ha
HaxoK7leHre HauOOJbIINX Y HauMeHBbIIVMX 3HaueHnH GQYHKOWM. [laHHas copepyKaTesbHasl JIMHUS BK/IFOUaeT B cebs
TakXe ()OPMUDOBaHHE yMEHHI BBITIOJHATH PACUETHI MO ¢opmysaM, mpeoOpa3oBaHUs Lie/bIX, PallOHAJbHBIX,
VppaLOHaIbHBIX U TPUTOHOMETPUUECKHX BbIpa’KEHWH, a TaKKe BbIpayKEHHH, COZleprKalljuX CTeTleH! U JI0rapru(Mel.
Brarozaps m3ydyeHuto anrebpanueckoro maTepyasa TMPOWUCXOAUT [ajbHelilllee pa3BUTHe alnrOPUTMUYECKOTO U
abCTpakTHOrO MBILIIEHUS YUaIUXCsl, HOPMUPYIOTCS HaBBIKU [eYKTUBHBIX PacCyK/|eHuii, pab0oThbI C CUMBOIbHBIMU
¢opmamuy, TipeficTaB/eHNs] 3aKOHOMEPHOCTel 1 3aBUCHMOCTeH B BU/le paBeHCTB 1 HepaBeHCTB. Asrebpa ripejiaraer
5(¢deKTUBHbIE MHCTPYMEHTHI [JIs1 pelIeHHs] [pPaKTUUecKUX M ecTeCTBeHHO-HAayuHBIX 3a7jauy, HarJisifiHoO
JleMOHCTPUPYeT CBOU BO3MO>KHOCTH KaK s13bIKa HayKH.

Cojiep>kaTesibHO-MeTofuuecKast TuHUsL «OYHKIUU U TPadUKN» TeCHO TeperyieTaeTcsl C APYTUMH JIMHUSMA
Kypca, [I0CKO/bKY B KaKOM-TO CMbIC/Ie 3aaéT I0C/Ie[j0BaTe/IbHOCTh U3y4eHUsI MaTeprasa. V3yueHue CTelleHHOH,
TI0Ka3aTe/bHOU, J0rapru(MUUeCKO ¥ TPUTOHOMETPHUECKHUX (YHKIMH, UX CBOMCTB W rpadMKOB, HCIIO/IH30BaHHUE
GYHKUME A7 pelieHWs 3aad M3 [PYrUX y4yeOHBIX TPeJAMETOB M DeabHON JKU3HM TEeCHO CBSI3aHO KakK C
MaTeMaTHUeCKMM aHa/M30M, TadK W C pelleHWeM YpaBHEHWH W HepaBeHCTB. IIpW 3TOM Oosibllioe BHUMAaHHE
yzensieTcss (OPMUPOBAaHUIO YMEHUSI BbIpaKaTh (OPMy/IaMH 3aBUCHMOCTH MeXJY Pa3/MYHbIMU BeJMYUHAMH,
WCC/e[oBaTh MoyueHHble (GYHKLMM, CTPOUTh MX rpaduku. Marepran 3ToN cofiepskaTebHOMN JIMHAM HaljesleH Ha
pasBUTHe YMEHHH M HaBBLIKOB, TIO3BOJISFOLIMX BBIP&KaTb 3aBUCHMOCTHA MeXJy BeJMUYMHAMH B Pa3InuHON (opme:
aHa/IMTUUEeCKOH, rpaduueckod ¥ cioBecHoW. Ero wusyueHue CrocoOCTBYeT pa3BUTHIO aIrOPUTMUYECKOTO
MBILIIEHUS], CITOCOOHOCTH K 000011{eHHI0 ¥ KOHKPeTHU3aluy, UCII0/Ib30BaHUI0 aHalMOrUH.

CogepxatenbHast mMHUA «Hauama MaTremMaTHuecKoro aHanu3a» IMO3BOJIsIET CyILeCTBEHHO PaCUIUPUTh KpYyT
KaK MaTeMaTHueCcKuX, TaK ¥ MPUK/IaJHbIX 33/jay, JOCTYMHbIX 00yUarolMCs, y KOTOPbIX IOSIBJISIETCS BO3MOXXHOCTh
UCC/IeIoBaTh U CTPOUTH TpauKu (QYHKLMI, ONpeessaTh WX HAahOOJBbIIME W HAUMEHbBIIME 3HAUeHUs], BBIUUCISATE
riommaau GUryp u o6bEMBI Tesl, HaXOAUTh CKOPOCTH M YCKOPEHWs MpOoLieccoB. [laHHas cofep)KaTebHasi TUHUSA
OTKDBIBaeT HOBbIE BO3MOKHOCTH TIOCTPOEHHSI MaTeMaTHUeCKUX MoJesiell peaslbHBIX CHTYalWi, HaXOXKAeHWs
HaW/IyYIllero peleHys B IIPUK/IaJHBIX, B TOM YHC/Ie COLMaTbHO-5KOHOMUYECKHX, 3a/jauaxX. 3HaKOMCTBO C OCHOBaMHU
MaTeMaTHUecKOro aHajm3a CIOCOOCTBYeT pa3BUTHIO abCTPAaKTHOro, (OpMa/bHO-JIOTUYECKOTO W KPeaTUBHOIO
MBILUIEHUs], (OPMHUPOBaHMIO YMEHWH paclio3HaBaTh NPOSIB/IEHUs] 3aKOHOB MaTeMaTHKH B HayKe, TeXHHKe U
ucKyccTBe. OByyarompecs: y3HarOT O BBIJAIOLIMXCS pe3ysibTaTaX, MOMyueHHbIX B XOJe Pa3BUTHS MaTeMaTHKH Kak
HayKH, U UX aBTOpax.

Cogiep>kaTeslbHO-MeTojuuecKast TMHUsI « MHO)KeCTBa U JIOTMKa» B OCHOBHOM TOCBsiIl{eHa 3/IeMeHTaM TeOpur
MHOKeCTB. TeopeTHKO-MHO)KECTBEHHbIe TIpe/iCTaB/eHUsl ITPOHU3BIBAIOT BeChb KypC ILKOJbHOM MaTeMaTHKH MU
npejjlaraioT Haubosee yHUBEPCA/IbHBIN A3bIK, 00beJUHSIOUIMI BCe pa3fesbl MaTeMaTHKH 1 eé TIPUIOXKeHUH, OHU
CBSI3bIBAIOT pasHble MaTeMaTWUyeckKue [UCLMIUVIMHBI B efuHOe Ilenoe. Ilo3ToMy BaXHO JaThb BO3MOXKHOCTb
IIKOJIbHUKY TTOHMMAaTh TeOPeTHKO-MHOKeCTBEHHBIN sI3bIK COBPEMEHHOW MaTeMaTHKM W WCTO/Ib30BaTh €ro [is
BBIPa)KEHUs CBOUX MBIC/IEH.

B kypce «Anrefpa 1 Haua/la MaTeMaTHUeCKOr0 aHaJIi3a» MPHCYTCTBYIOT TakKe OCHOBBI MaTeMaTHUeCKOro
MO/Ie/TMPOBaHMs, KOTOpble MPHU3BaHbl C(HOPMUPOBATH HABBIKM IIOCTPOEHMSI MOJesiel peaybHbIX CUTYaLii,
HCC/IeIOBAaHUST 3TUX Mojesiell C TIOMOLBIO ammapata anre0pbl U MaTeMaTUYeCcKOTO aHajau3a W WHTepIpeTalud
MOJIyYeHHbIX pe3ysibTaToB. Takue 3aJaHusi BIUIETeHbl B KaK/bI M3 pa3fieNioB NPOrpaMMbl, MOCKOJIBKY BeCh
MarepHa Kypca ILHPOKO UCIONb3yeTCs /sl PellieHHs] IPYUKIafHbIX 3ajau. [Ipy pelieHny peasibHBIX PAKTHUECKUX
3a7lau yyaljuecss pas3BUBAIOT HaO/MOZaTeNbHOCTh, YMeHHe HaxOJUTh 3aKOHOMEpPHOCTH, abCTparupoBaThCs,
HCII0/Tb30BaTh aHAJIOTHIO, 00001aTh ¥ KOHKPETH3UPOBaTh 11pobsieMy. [lesTesbHOCTE MO (OPMHUPOBaHIIO HABLIKOB
pellieHUs] TIPUK/JAZHBIX 3aJad OpraHU3yeTcs B IIpollecce H3ydyeHHs Bcex TeM Kypca «Asrebpa 1 Hauana
MaTeMaTHUecKoro aHaIu3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/TAHE

B yuebHOM rmjaHe Ha W3yueHWe Kypca anreOpbl W HauaJl MaTeMaTHUeCKOrO aHainu3a Ha 0a30BOM YpOBHe
oTtBOUTCS 2 yaca B Hefiemo B 10 kacce u 3 vaca B Heziento B 11 kjacce, Bcero 3a /iBa rojja obyuenus — 170
YacoB.



COJEPXAHUNE YYEBHOI'O KYPCA
10 K/TACC

Yucna ¥ BBIYUC/IeHUSA

PanmonanbHble uncia. OOBIKHOBEHHBIE U AeCATHYHBIE poOM, TPOLeHTH, GecKOHeuHble TepUOAHNYECKHe
JIpobu. ApudmeTnyeckue omepanyy C palMOHAIbHBIMH UYHC/IaMM, NMpeoOpa3oBaHMs UMC/IOBBIX BBIPa’KEHUH.
ITpumenenve fpobeli 1 NPOLIEHTOB /|15 PellieHus] IPUK/IAHbIX 33/lau U3 Pas3/IMuHbIX OTpacseil 3HaHUH U peasbHOM
JKU3HU.

[HelicTBuTenbHbIe uuc/ia. PalyioHambHble M MppALMOHAJbHBIE uHc/ia. ApH(MeTHdecKHe Orepanyyd C
JeACTBUTE/TbHBIMY UKCIaMu. [1pub/IvKEHHBIE BRIUMCTIEHHS, PaBU/Ia OKPYTJIEHVsI, TIPUKK/IKA U OLIeHKa pe3yJibTaTa
BBIUUC/IEHU.

CrerneHb C 1jesibIM TOKa3aresieM. CrTaHzapTHas ¢opma 3amucy AeHCTBUTeNbHOro urciia. Vcrosb3oBaHue
rofxo el (opMbI 3aTIMCH JeMCTBUTEBHBIX UHCeST /IS PelleHus IPaKTUYeCKrX 3a/lau ¥ ITpeZiCTaB/IeH s [JaHHbIX.

Apudmernuecknii KopeHb HaTypanbHON CTereHH. [leiicTBUsI C apudMeTHUeCKUMH KOPHSIMUA HaTypasbHOMN
CTereH!.

CuHyC, KOCMHYC W TaHTeHC YHCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YHC/IOBOTO
aprymeHTa.

YpaBHeHUd M HepaBeHCTBa

ToxxzecTBa 1 ToX/jeCTBeHHbIe Ipeobpa3oBaHusl.

[Tpeobpa3oBaHKe TPUTOHOMETPUYECKUX BhIp@KeHUH. OCHOBHBIE TPUTOHOMETpHUeCKre (hOpMyIIbL.

YpaBHeHMe, KOPeHb ypaBHeHHsl. HepaBeHCTBO, pellleHHe HepaBeHCTBAa. MeTo/| HHTepBaJIOB.

Pemienyie 1jesibIxX ¥ [p0OHO-palOHATBHBIX YPaBHEHUH U HEPAaBeHCTB.

PerieHrie ppalMoHa/IbHBIX YPaBHEHHUH 1 HEPAaBEHCTB.

PemieHrie TPUTOHOMETPUYECKUX YPaBHEHUH.

[TpumeHeHre ypaBHEHMM U HEPaBeHCTB K PpeIeHHWI0 MaTeMaTH4YeCKMX 3afau M 3ajauy U3 pas3/UuHbIX
obsacTell HayKH U pealbHOW JKI3HHU.

DyHKIMU U rpadukn

OyHKIMSA, criocobbl 3aganus QyHkuun. ['paduk GyHKuuu. B3aumHo obpaTHbie QyHKLIVH.

Ob6nacte ompefiesleHWsT MW MHOXecTBO 3HaueHWd ¢yHkimu. Hymu  dyHkuun.  IIpoMexxyTku
3HAKOMOCTOSTHCTBA. YETHbIE Y HeUETHbIe (YHKLMH.

CrenenHast GyHKIMs C HaTypaJbHBIM U LieJbIM ToKa3aTeseM. Eé cBolictBa u rpaduk. CpoiicTBa u rpaduk
KOPHSI N-O¥ CTereHM.

TpuroHomeTpuueckasi OKpY>KHOCTb, OTpe/ie/IeHrie TPUTOHOMEeTPUYeCKHUX (GYHKIMK UMC/I0BOTO apryMeHTa.

Hauasia MaTeMaTH4ecKoro aHaimsa

IMocniejoBaTeIEHOCTH, CIIOCOOBI 3a/laHus MOC/Iej0BaTelbHOCTeH. MOHOTOHHBIE MOC/Ie/[0BAaTeTbHOCTH.

Apudmetnueckasi U reoMeTprUecKasi Iporpecc. beckoHeuHo yOBIBaroIIasi reOMeTprUUecKasi IpOrpecCHsl.
Cymma OeckoHeuHO yObIBaroIeli reoMeTpuueckoi nporpeccu. ©opMysia CIOXKHBIX MPOLeHTOB. Vcrob3oBaHue
TIPOTPeCCHU /15 pellieHus! peasbHBIX 3a/iay NMPUK/IaHOT0 XapakKTepa.

MHo)xecTBa H JIOTHKa

MHo)KecTBO, orepaliud Haj MHoO)kecTBaMHd. [luarpammbl Oitiepa—DBenHa. [IpuMeHeHHe TeopeTHKO-
MHO)KeCTBEHHOT'O arrapaTa /s ONMCaHWsl peaybHBbIX MPOLIECCOB U sIBJIEHUWM, NMPU pellleHnd 3ajay U3 JIpyrux
yueOHBIX TIpeJIMETOB.

Onpefenenye, Teopema, Clie[jCTBUe, 10Ka3aTelbCTBO.

11 K/TACC

Yucna ¥ BBIYUC/TIeHUSA

HatypanbHsble 1 Ljesble uncia. [IpUsHaku [eMMOCTH Lie/IbIX YHCeI.

CrerneHb C paljOHa/IbHBIM 10Ka3aTesieM. CBOMCTBA CTereHH!.

Jloraprdm uncna. [leciTUUHbIe U HAaTypaslbHble J0rapu(Mbl.

YpaBHeHud U HepaBeHCTBa

ITpeobpa3oBaHue BbIpa)KEHUH, COZleprKalllyX JI0rapru(MBl.

ITpeobpa3oBaHue BbIpa)KEHUI, CoZiepyKallliX CTeleH! C pal{iOHa/IbHbIM [10Ka3aTesleM.
IIprMepbI TPUrOHOMETPUUYECKUX HEPABEHCTB.



IToka3aTenbHBIe YpaBHEHHS 1 HEPABEHCTBA.

Jloraprdmuyeckrie ypaBHeHHsI ¥ HepaBeHCTBA.

CucTeMbl JIMHEMHBIX YpaBHEHUH. PerieHre NprK/iafHbIX 33/1a4 C TOMOILIBbIO CHCTEMBI JTMHEWHBIX YPaBHEHHH.

CucTeMbl ¥ COBOKYITHOCTY paLlMOHABHBIX YPABHEHU 11 HEPaBEHCTB.

[TprMeHeHYe YpaBHEHHH, CCTeM U HepaBeHCTB K pelleHHI0 MaTeMaTHUeCKUX 3aJjau M 3aflau U3 pa3/inuHbIX
obiacTeli HayKy U peanbHOM KU3HU.

DyHKIMU U rpadukn

Oyukiys. Ilepuopuueckue GyHKOMU. [IpoMeXXyTKH MOHOTOHHOCTH (DYHKIMH. MaKCUMyMbl 1 MUHUMYMBI
¢yHkumy. Hanbosnblilee v HauMeHblIlee 3HaUeHHe (GyHKIMY Ha IPOMEKYTKe.

TpuroHomeTpuueckue GyHKIMH, UX CBOHCTBA U rPaUKU.

[MokazaTenbHast U ioraprudmMuueckast GyHKIMN, UX CBOWCTBA U TpadyKu.

Vcrionp3oBanve rpadmkoB GYHKLMHN /715 PellleHNsT ypPaBHeHHH 1 TMHeHHbBIX CHCTeM.

HUcnonp3oBanue rpadmkoB GYHKLMN /71 MCCIe0BaHMs TPOLIECCOB M 3aBUCMOCTel, KOTOPble BO3HUKAIOT
TP PEeILeHUH 3a/jau U3 IPYTUX yueOHBIX MPeJAMETOB U PeabHON KU3HHU.

Hauasia MaTeMaTH4ecKoro aHaimsa

HenpepsiBHble GyHKIMY. MeTo/ NHTEPBAJIOB 151 PellieHNs] HePaBeHCTB.

ITpou3sBosHas ¢hyHKIMU. ["'eomeTprueckuii ¥ HU3MUECKNI CMBIC/ IIPOU3BOJHOM.

[Tpou3BoziHBIe 3/1eMeHTapHBIX GYHKLMH. POpMy/ibl HaXOXJeHUs] TIPOM3BOLHON CYyMMBEI, IIPOU3Be/ieHUs] U
YacTHOTO (YHKLHH.

[TpuMeHeHYe MPOWU3BOJHON K HMCC/IeJOBaHMI0 (DYHKIMH HAa MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoskzieHue
HanOOJIbIIIer0 ¥ HaUMeHbIIero 3HaueHust (yHKLIMY Ha OTpe3Ke.

ITpuMeHeHre TIPOMU3BOJHOW [jI1 HaxOXK/AEHWs HaWIyulllero pelleHuss B IPUKJIQ[HBIX 3afiavax, JJist
oIpe/ie/ieHus CKOPOCTH IIpolLiecca, 3a/jlaHHOro hopMyI0i Uy rpagrkom.

ITeproo6pasHast. Tabsija TepBO0Opa3HbIX.

UHTterpan, ero reomerpuyeckui u (u3MueckKud CMbICA. BbluncieHuWe uWHTerpasa 1o  ¢opmyse
Herorona—/leiibHuria.



IVNTIAHUPYEMBIE PE3YJ/IBTATBI

OcBoenne yuebHoOro rnpegMera «MaremaTvka» JO/DKHO 00ecrieuuBaTh [JOCTKEHHe Ha YPOBHE CpeHero
0611iero 06pa3oBaHust C/IeAYIOIIMX TMYHOCTHBIX, METAIIPeAMETHBIX U MPeJMeTHbIX 00pa30BaTe/IbHbIX Pe3y/IbTaTOB:

JIMYHOCTHBIE PE3YJ/IbTATbBI

JIMYHOCTHBIe Pe3y/IbTaThl OCBOEHHUS TPOrpaMMBl yueGHOTo rpeaMeTa «MarteMaTHKa» XapaKTepru3yHTCs:

['paxxpaHckoe BocUTaHUe:

CcOpMHPOBAaHHOCTBIO TPAKAAHCKOW IMO3WLMK 00ydJaroljerocss Kak akTUBHOTO M OTBETCTBEHHOTO U/leHa
poccuicKoro obIecTBa, IpefCTaBleHHEM O MaTeMaTHUeCKUX OCHOBaX (YHKLIMOHMPOBAHMS Pa3/IMUHBIX CTPYKTYD,
SIBJIEHWH, TIpOLleAyp TpPakJaHCKOro oOujecTBa (BbIOOpHI, OMPOCHI W TIp.), YMeHHeM B3alMOJeHCTBOBaTh C
COLMa/IbHBIMU MHCTUTYTaMH{ B COOTBETCTBUH C UX (DYHKLUSMU 1 HA3HAUEeHHEM.

[TaTpuoTHUecKoe BOCIIUTaHUE:

Cc(OPMHUPOBAHHOCTBIO POCCHMCKON TPaXK/JaHCKOW W/IEHTUUYHOCTH, YBOKEHHs K TIPOIIJIOMY M HaCTOSIIeMY
POCCHIHCKON MaTeMaTHKH, L|eHHOCTHBIM OTHOILEHHWEeM K JIOCTHDKEHHSIM POCCHHCKMX MaTeMaTHKOB M POCCHIHCKOMN
MaTeMaTHuecKol IIKOJbI, K HCII0/Ib30BaHUIO 3THUX [OCTIDKeHWHA B JPYTMX HayKaX, TeXHOJOrusx, cdepax
KOHOMHKH.

JlyXxOBHO-HPaBCTBEHHOT'O BOCIIUTAHUSI:

0CO3HaHMeM /IyXOBHBIX L|eHHOCTeH POCCHMCKOro Hapofa; cOPMHPOBaHHOCTHI0 HPABCTBEHHOT'O CO3HAHUS,
3TUYeCKOro TIOBefleHUsl, CBSI3aHHOTO C IIPaKTHUeCKUM IIpUMeHeHHeM [OCTIDKeHUM HayKd M [esiTellbHOCTbIO
y4YEHOr0; 0CO3HaHMEeM JIMYHOTO BK/IaZia B TIOCTPOEHKE yCTOMUMBOTO OyAyIIiero.

JCTeTUYeCKOe BOCIIUTaHNe:

3CTeTUYEeCKUM OTHOLIEHHeM K MHUPY, BKJ/IIOUas 3CTETUKY MaTeMaTHUeCKHUX 3aKOHOMepHOCTel, 0OBLeKTOB,
3ajiay, pellleHNH, pacCy>K[eHuil; BOCIPUMMYMBOCTBIO K MaTeMaTH4eCKUM aclieKTaM pas/IiuHbIX BU/I0B UCKYCCTBA.

®usnueckoe BOCIIUTaHUe:

c(hOpPMHUPOBAHHOCTBHIO YMeHHsI IPUMEHSITh MaTeMaTHuecKre 3HaHWsI B MHTepecax 3/J0POBOTO M 6e301acHOro
o0pa3a >K1U3HH, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3[0POBBIO (3J0POBOEe MUTaHKe, COaTaHCUPOBAHHBIN PEXUM
3aHATHN W OT[bIXa, pery/sipHast (pri3nvecKkass aKTUBHOCTB); (M3WYECKOrO COBEPIIEHCTBOBAHUS, IPU 3aHSTHSIX
CTIOPTHBHO-03/]0POBUTELHOM [|eSITeTbHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HaHWEM LeHHOCTH TPYZAOMIO0Us; HWHTEpecoM K paslIuuHbIM cdepam
npoecCOHaNBHON /lesITe/IbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW W eé TpU/IOXKeHUsSIMM, yMeHHeM COBepllaTh
OCO3HaHHBIA BbIOOp OyaAyiieii nmpodeccu W peanr3oBLIBaTE COOCTBEHHBIE KU3HEHHbIe IUIAHBI; TOTOBHOCTBIO U
CIIOCOOHOCTHIO K MaTeMaTU4yeCcKoMy 00pa3oBaHuUI0 M caM000pa30BaHuUI0 Ha TIPOTSHKEHUH BCel >KU3HHU; FTOTOBHOCTBIO
K aKTUBHOMY Y4aCTHIO B pellleHNH NTPaKTUUeCcKHX 3aflay MaTeMaTHuecKoil HarpaB/eHHOCTH.

JKOJIOTHUYeCKOoe BOCIHTaHue:

Cc(OPMHUPOBAHHOCTBIO IKOJIOTUUECKON KYJbTYPHI, TOHUMaHWeM BIWSHUS COLMAIbHO-3KOHOMHUECKHX
TIPOLIECCOB HAa COCTOSIHUE MPUPOAHON U COLMANBLHOM Cpejbl, 0CO3HAHWEM TJI00a/bHOrO XapaKTepa 3KOJOTHUECKUX
npobsieM; opueHTaLell Ha MPUMEHEHHe MaTeMaTUUeCKUX 3HAHWH [/ pelleHus 3a7au B 00J1aCTH OKpY’Karolen
Cpe/ibl, TVIAHUPOBAHHUS MTOCTYIKOB M OL[eHKHU MX BO3MOYKHBIX MTOC/TeZCTBHI //IsT OKPY KaIoIIleil cpefbl.

LleHHOCTH HayUHOT'O ITO3HAHUS:

c(hOpMHUPOBaHHOCTBI0 MHPOBO33DEHHs], COOTBETCTBYIOI|ET0 COBPEMEHHOMY YDOBHIO pasBUTHSI HAayKH H
00I1[eCTBEHHOW TPAKTHUKH, TOHUMAaHKEM MaTeMaTUUeCKOl HayKu Kak Cdepbl Ue/loBeuecKol JiesaTebHOCTH, ITaroB
eé pasBUTHS M 3HAaYMMOCTH JJIs1 PasBUTHS LMBUIM3AL[MM; OBJaJileHHeM $I3bIKOM MaTeMaTHMKH M MaTeMaTHuecKOu
Ky/JbTypOl KaK Cpe/CTBOM II03HaHUSI MMpa; FOTOBHOCTBbIO OCYIIECTB/ISITh TPOEKTHYHO M MCC/Ie0BaTe/lbCKYI0
JlesITe/IbHOCTb UHVBUAYaIbHO U B IPYIIIe.

METAIIPEJMETHBIE PE3YJ/IBTATBI
MeTtanpegMeTHbIe  pe3yabTaThl ~ OCBOEHMSI  TMPOTpaMMbl  yueOHOro  mpeamera  «MareMaTHKa»

XapaKTepH3yIOTCSl  OBJIaJleHHeM  YHHUBepCalbHBIMM  NO3HA8amesabHbIMU  OeliCmeusiMu,  YHUBEPCAAbHbIMU
KOMMYHUKAMUBHbIMU OeticmeusiMu, yHUBEePCAAbHbIMU pe2yIsimuUHbIMU Oelicmausmu.



1) YHueepcanbHble no3xHasamesbHble Oelicmeus, obecneuusarom (opmupogaHue 6a306bix KOZHUMUBHbIX
npoyeccog obyuarowjuxcsi (ocgoeHue MemoO08 NO3HAHUS OKPYX®Carowjezo Mupa; npumMeHeHue A02UYecKUX,
uccaedosamenbCKux onepayutl, ymeHuli pabomams ¢ uHgpopmayueti).

Ba3oBble ioruueckue 1eHCTBUS:

BBIIB/IITD UM XapaKTepH30BaTh CYILECTBeHHbIe IIPU3HAKA MaTeMaTU4eCKUX OOBeKTOB, MOHSTH,
OTHOLIEHWH MeXZAy TOHATUSMH;  (OpPMY/IMpOBaTb  ONpeZAeneHHs] TOHATHH;  yCTaHAaBIMBAaTh
CyLLeCTBeHHbI TPU3HAK K/1acCU(UKAlMKM, OCHOBaHWS /i1 0000IleHWs U CpaBHeHWs, KpUTEpUH
MPOBO/JMMOTO aHA/IN3a;

BOCTIPUHUMATh, (OPMy/IHpPOBaTh U NpeoOpa3oBbIBaTh CY)KAEHUs: yTBepAUTe/bHbIe U OTPHULIATeNbHbIE,
e/JMHUYHbIe, YaCTHbIE U 00I1{1e; YC/IOBHbIE;

BBISIB/IITh MaTeMaTHUeCKHe 3aKOHOMEDHOCTH, B3aUMOCBSI3M U TIPOTUBOpeUMs B (DakTaX, /[aHHBIX,
HaO/IOZIEHUsIX ¥ YTBEPXKIEHWAX; TpeJjiaraTb KPUTEPUH [/ BBISBJIEHUs 3aKOHOMEpDHOCTeH U
TIPOTUBOPEYM;

JlesiaTh BBIBOJBI C MCTIO/Ib30BAaHUEM 3aKOHOB JIOTHIKH, JeJYKTUBHBIX U MHAYKTUBHBIX YMO3aK/ITOUeHHH,
YMO3aK/IF0UeHUH 110 aHa/IOTHH;

MIPOBOJUTH  CaMOCTOSITEJIbHO — [IOKa3aTe/lbCTBa MaTeMaTH4eCKUX YTBepXKIeHWH (mpsMble W OT
MPOTHBHOT0), BBICTpPaMBaThb apryMeHTaLWI0, MPUBOAWUTL NPHUMEPHI U KOHTPIPHMEpPHI; 000CHOBBIBATH
coOCTBEHHBIE CY)XK[eHUsI ¥ BBIBOABL;

BbIOMpATh Crocob perieHust yueOHOW 3a1auM (CPAaBHUBATh HECKOJIBKO BapUAHTOB pellieHus], BbIOUpATh
HarboJiee MOAXOASAINM C YUETOM CAMOCTOSATE/IBHO BbI/|e/IeHHBIX KDUTEPUEB).

ba3oBrie ncc/ienoBaTe/IbCkre ,ELEI\/’ICTBI/IFIZ

WCII0/Ib30BaTh BOIMPOCH! KaK MCC/e[0BaTe/NbCKUM WHCTPYMEHT II03HaHMS; (hOpPMy/IMpOBaTh BOIIPOCHI,
(huKCcHpyIoIMe TPOTUBOpeure, MpobieMy, yCTaHaB/IMBAaTh UCKOMOE U JIaHHOe, (hOpMUPOBATh TMIIOTE3Y,
apryMeHTHpOBaTh CBOIO MO3UL{MI0, MHEHUE;

MIPOBOJUTh CAMOCTOSITEJIbHO CIUVIAHUPOBAHHBIM SKCIIEPUMEHT, MCCAe[0BaHUE II0 YCTaHOBJIEHUIO
0cobOeHHOCTeH MaTeMaTHUecKoro OObeKTa, SIB/IeHWs], TMPOLIeCCa, BBISBIEHHUID 3aBUCUMOCTEH MEXAy
00BbeKTaMu, SIBIIeHUSIMH, TIPOLIeCCaMI;

CaMOCTOSITeJIBHO (POPMYJIPOBATE 000OILEHHs] 1 BEIBOABI 110 pe3yJ/bTaTaM MPOBeEHHOT0 Hab/I0eH s,
HCCIe/I0BaHus, OL|eHUBAaTh J0CTOBEPHOCTD TI0/IyUeHHBIX Pe3y/IbTaToB, BBIBOAOB U 0000IIeHN;
MIPOTHO3MPOBaTh BO3MOKHOE Pa3BUTHeE IPOLlecca, a TakyKe BbIJBUraTh MPeZATI0JIOKEeHHs O ero pasBUTHH
B HOBBIX YC/IOBUSIX.

Pa6ora c undopmarueii:

2)

BBIB/IATh ZleUIUTHI MH(OPMALMH, [aHHBIX, HeOOXOAUMBIX [JIs1 OTBeTa Ha BONPOC U [l peLleHHs
3a7iauy;

BbIOMpaTh MHGOPMAIMI0 M3 WCTOUHHWKOB pa3/MUHBIX TUIIOB, aHA/JM3UPOBaTh, CUCTEMAaTH3UPOBATh U
VHTEePITPeTHPOBaTh MH(OPMALHIO Pa3/IMUHBIX BUJOB U (hOPM Tpe/ICTaB/IeHus;

CTPYKTYpPUPOBaTh HMH(OpPMAL[HI0, TIPe/CTaBIATL €€ B pa3MuHBIX (opMax, WUIOCTPUPOBATh
rpaduyecky;

OLIeHMBaTh HaJE>KHOCTb MH(OPMALIMH TI0 CAMOCTOSITeNIbHO ChOPMY/TMPOBAHHBIM KPHUTEPHSIM.
YHugepcanbHble KOMMYHUKamueHble Oelicmgus, obecneuusarom CGopMUPOBAHHOCTb COYUANBbHBIX

HABbIKOB 00YUAIOWLXCS.
Ob1ieHwMe:

BOCIIPYHUMATb M (DOPMYJIMPOBATh CYXK/I€HUsI B COOTBETCTBUU C YCJIOBUSIMU U LIeJIIMU OOILLIEHNS; SICHO,
TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHUS B YCTHBIX U MACbMEHHBIX TEKCTaX, ZiaBaTh MOSICHEHUS
TI0 XO/Iy PellieHus 3a/laui, KOMMEHTHUPOBATh ITOJTyYeHHBIH pe3y/IbTar;

B Xofe 00OCyX[eHHusl 3a[jaBaTh BOMPOCHI IO CYIIECTBY 00CyX/JaeMoi TeMbl, MpobIeMbl, pellaeMoi
3a[jaud, BBICKA3bIBaTh W/EW, HAlleJIeHHbIe Ha TTOUCK PEIIeHUs; COIMOCTaB/ATh CBOM CYXKAEHUS C
CYXXIEHUSIMH [PYTMX YYaCTHUKOB [HWajiora, OOHApY)KWBAThb pa3/uuvie W CXOJCTBO TIO3UWIIWM; B
KOPPEeKTHOH (popMe (popMyIHpOBaTh pa3HOT/IACHsl, CBOM BO3Pa)KEHUS;

TIPe/JICTaB/IATh Pe3y/bTaThl PEIIeHus 3a/laur, JKCTIEPUMEeHTa, UCC/IeIOBaHMUs, TIPOEKTa; CAMOCTOSITe/THHO
BBIOMpATh JOpPMAT BBICTYIIEHHUS C YUETOM 3a/jau MPe3eHTAL[UK U 0COOEHHOCTeH ayAuTOPUN.

CoTpyjHUUECTBO:

MOHUMAaTh M WCIOJIB30BaTh MPEUMYIeCTBa KOMaHJHOW W WHIWBUYaJbHOW paboTHI MPH pelIeHuH
yueOHBIX 3aJay; MPUHUMATh Lie/lb COBMECTHOH JlesiTeNIbHOCTH, I/IaHMPOBaTh OPraHM3alldi0 COBMECTHOM



paboThl, pacrpefensiTb BUALI PabOT, AOTOBApUBATHCS, OOCY)KZATh TPOLIECC W pe3yabTaT paboThi;
000011[aTh MHEHUST HECKOJIBKHX JTFO/eH;
®  y4yacTBOBaTh B TPYMIOBBIX (opMax paboThl (00CyXIeHHs, OOMeH MHEHHH, «MO3rOBble IUTYPMEI» H
WHbIE); BBHITIOMHATE CBOK YacTb pabOThl U KOODJAMHWPOBATH CBOU JAEUCTBUS C JPYTMMH YjieHaMH
KOMaH/Ibl; OLleHMBaTh KaueCTBO CBOETO BK/IaJd B OOIIMI IPOAYKT MO KPUTEPUSIM, CHOPMYIHUPOBAHHBIM
y4YaCTHHUKaMH B3aMOZEeHCTBYSI.
3) YHueepcanbHble pezyasimueHble Oelicmeusi, obecneuusarom QopMUPOBAHUE CMbICA0BbIX YCMAHOBOK U
JHCU3HEHHBIX HABbIKO8 AUYHOCMU.
CamoopraHu3anysi:
COCTAaBJISITh I1/1aH, a/IFCOPUTM pellleHus 3a/jaull, BbIOMpaTh criocob pelieHYs C yY4ETOM HMEIOIUXCsl PECYpPCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTb M KOPPEKTHPOBaTb BAapUAHTHI DEIEHWH C YYETOM HOBOM
uH(pOpMaLH.
CaMOKOHTpO/1b:
® B/IajieTh HaBBIKAMU T03HABAaTeNbHOW pedueKCMd KaK OCO3HAaHWs COBEpIIaeMbIX JIeMCTBUH U
MBIC/IUTE/IbHBIX TIPOLIECCOB, WX pe3y/bTaToB; BafleTb CHOCO6aMH CaMOMpPOBEPKH, CaMOKOHTDOJIS
TpoLiecca ¥ pe3yJsbTara pellieH!ss MaTeMaTHUeCcKou 3aJauy;
®  TpeJBHJETh TPYAHOCTH, KOTOPble MOT'YT BO3HHKHYThH IPHU PeIlIeHWH 3a/laud, BHOCUTb KODPEKTUBEI B
JleATeJIbHOCTb Ha OCHOBE HOBBIX OOCTOSITENBCTB, [AHHBIX, Hal/|eHHBIX OIUMOOK, BBISIBIE€HHBIX
TPYAHOCTel;
®  OLEHMBAThb COOTBETCTBHE pe3yJjbTaTa Leld U YCIOBUSM, OOBSICHATh TNPUUMHBI [OCTVKEHUS WU
HeJJOCTIKEHUs pe3y/IbTaToB [esTeNbHOCTH, HaxOAuTh OIIMOKY, [aBaTh OLIEHKY NpPHOOpeTEéHHOMY
OIIBITY.

INPEAMETHBIE PE3YJ/IbTATBI

OcBoeHue yuebHOro Kypca «Ajredpa W Hauajla MaTeMaTH4eCKOro aHa/ld3a» Ha YPOBHe CpeJHero o01iero
00pa30oBaHus JO/DKHO 00eCTIeurnBaTh JOCTHKeHHe CIeAYOIMX IpeMeTHbIX 00pa30BaTe/lbHbIX pe3y/IbTaToB:

10 K/IACC

Yuc/ia ¥ BBIYUCTIEHUs

OnepupoBaTh MOHSATHSIMU: PALMOHANBHOE U JEHCTBUTEIBHOE UMC/IO0, OOBIKHOBEHHAs U [leCATUYHAas APoOb,
TIPOLIEHTHI.

BeironHATE aprdMeTHUecKre orepanyi C paljiOHaIbHBIMU U 1eICTBUTE/TBHBIMY YHCI/IaMH.

BrimosiHSTE MpUO/IKEHHBIE BBEIUMCIEHHS, WCIOIB3Ys MpaBUIa OKPYTJIeHHs, Je/aTh TPUKUAKY U OL[eHKY
pe3yJ/bTaTa BbIUMCIeHUH.

OnepupoBaTh MOHSTUSIMU: CTelleHb C Lie/bIM TI0KasaTesieM; CTaHJapTHasi ¢opMa 3arvcH JeHCTBUTETHHOTO
4Krc/ia, KOpPeHb HaTypasjbHON CTeleHH; HCIO/b30BaTh MOAXOZAAIIYI0 (OpMYy 3aIHCH AeHCTBUTENbHBIX UHCeN [is
pellieHus] IPAaKTUUEeCKUX 3aJa4 U MpeJCTaB/ieHus JaHHbIX.

OrnepupoBaTh MOHATHSMH: CHHYC, KOCHHYC M TaHI'€HC IIPOM3BOJIHOIO VIJIa; MCIO/MB30BaTh 3allCh
NIPOM3BOJILHOTO YIJ/1a uepe3 oOpaTHble TPUTOHOMeTpHUUeCKHe (HYHKLIUY.

YpaBHeHUs U HepaBeHCTBA

OrnepupoBath IOHATUSAMU: TOX/ECTBO, YpaBHEHHe, HePaBEHCTBO; 1ie/ioe, pallloHaAbHOe, UppalloHaabHOe
ypaBHeHHe, HePaBeHCTBO; TPUTOHOMETPUYECKOe YDaBHEHHE;

BeimosiHsTe  TpeoOpa3oBaHUsi TPUTOHOMETPHUUECKUX BBIDOKEHWH W pellaTb TPUTOHOMETPUYECKUE
ypaBHEHUS.

BrimosiHSTE Tipeobpa3oBaHus 1e/bIX, PALIOHATBHBIX U MPPALMOHANBHBIX BBIDQKEHHH W pelllaTh OCHOBHBIE
TUIIbI LeJIbIX, PAllOHA/IBHBIX ¥ UPPAL{OHa/IbHBIX yPaBHEHUH Y HEPaBeHCTB.

[TpuMeHsTb ypaBHEHHWs W HepaBeHCTBA [JIs pelIeHHs] MaTeMaTHUyeCKWX 3afad W 3aJad W3 pasIuuHbIX
obiacTeli HayKy U peanbHOM KU3HU.

MogenpoBath peasbHble CUTYaLMM Ha sI3bIKe anreOpbl, COCTAB/IATH BhIPA)KEHUs], YpPaBHEHHs], HEPAaBeHCTBa
TI0 YCJIOBUIO 3aJ,a4i, UCCIe/i0BaTh IIOCTPOEHHBIE MOZIE/N C MCII0/Ib30BaHKUEM arlrapara aaredpel.

®yHKIUHU ¥ rpadpuKu

OnepupoBaTh NOHATUAMU: (PyHKIMS, CrIocoObl 3afaHus (QyHKIMYM, ob6nacTh ompeiesieHUss U MHOXKeCTBO
3HaueHUH QyHKUWH, TPadyK QYHKIMH, B3aUMHO 00paTHbIe GYHKIUH.



OnepupoBaTh TOHATHSIMUA: YETHOCTb W HEUETHOCTh (YHKUMHM, HyMM GYHKOUM, TPOMEXYTKH
3HAKOIIOCTOSTHCTBA.

Vcrionp3oBaTh rpadyiky QyHKIWI [J1s1 pellieHrs] ypaBHeHUH.

CTpouTh 1 yuTaTh rpaduKy JMHEWMHOW (QYHKIMM, KBaZpaTUUHON (DYHKLIUH, CTETIeHHOW (YHKLWHN C LIeTbIM
TIOKa3aTeseM.

Vcnonb3oBate rpaduku PyHKIMM [/ MCC/Ie0BaHUS MPOLECCOB M 3aBUCUMOCTeH TP pPellleHrH 3aiay U3
JPYTYX yueOHbIX [TPeIMETOB U PeasibHOM )KHU3HU; BbIpaXkaTh (POpPMy/aMy 3aBUCHMOCTH MeX/y BelTMUMHaMU.

Hauyana MaTemMaTH4ecKoro aHaausa

OnepupoBaTh NOHATUSIMU: 110C/Ie[J0BaTe/IbHOCTh, aprU(MeTUUYecKasi U reoOMeTpUUecKasi IpOrpeccyy.

OnepupoBaTh NOHATUAMU: OecKOHeyHO yObIBaroljasi reomMeTpuyeckasi MPOrpeccusi, cymMMa OeCKOHEeuHO
yObIBaroIIel reoMeTprUUeCcKoi MpOrpeccuu.

3a/aBaTh MOC/Ie/I0BaTEILHOCTH Pa3IMYHBIMH CIIOCOOAMYL.

Vcrionp30BaTh CBOMCTBA MOC/Ie/[0BaTe/IbHOCTEN 1 TTPOTPeCCHil AJIs PellieH!sT pearbHbIX 3a/jau MPUKIaZHOTO
XapakTepa.

MHoXxecTBa U JIOTHMKa

OnepupoBaTh MOHATHSIMA: MHOKECTBO, OTIepaL{iM HaJ, MHOXKeCTBaMH.

Vcrionp30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar fJisi ONHMCaHWsl pPeasbHbIX NPOLECCOB U SIBIE€HUH, MPU
pelleHUH 3a/jay M3 JPYrUx yueOHBIX IIPeJMETOB.

OnepupoBaTh MOHATHSIMU: OIIpe/iesieHre, TeopeMa, C/e[JCTBUe, 10Ka3aTe/lbCTBO.

11 K/TACC

Yuc/ia ¥ BBIYUCTIEHHU

OnepupoBaTh MOHATHSIMA: HaTypalbHOe, 1[eJI0e UKC/IO0; MCIOMIb30BaTh MPU3HAKY [IeJIMMOCTH L{eJIbIX YHCel,
pasJioykeHHe Yrc/Ia Ha MPOCThIe MHOKUTENH 7S PellleHyst 3a/au.

OnepupoBaTh MOHATHEM: CTeTleHb C PaljMOHATbHBIM [T0Ka3aTeseM.

OnepupoBaTh MOHATHSIMH: JIOTapU(M UHC/Ia, JeCITHUHbIE U HaTypasbHble JIorapu(Mbl.

YpaBHeHusi U HepaBeHCTBa

ITprMeHsTH CBOMCTBA CTeTIeHU A1 IpeoOpa3oBaHysl BbIpa)KeHHH; ONeprpoBaTh NOHATHSMMU: TI0Ka3aTeIbHOe
ypaBHeHNe U HepaBeHCTBO; pelllaTh OCHOBHbIE TUIIBI [T0Ka3aTe/lbHbIX YPaBHEHUH 1 HepaBeHCTB.

BrmonHATe  npeoOpa3soBaHus  BBIPAKEHWH, COZlep)KalliUX — JIorapugMbl;  ONEpUpOBaTh  TOHATUSMU:
jorapumMuueckoe ypaBHEHHEe W HEPaBEHCTBO; pellaTh OCHOBHble TUIIbI JIOTapU(PMUUECKUX YpaBHEHUH U
HepaBeHCTB.

HaxoauThk peliieHust TPOCTEMIIINX TPUTOHOMETPHUYECKUX HePaBeHCTB.

OnepupoBaTh TOHSTHSIMM: CHCTEMa JIMHEHHBIX ypaBHeHWH M eE& pelleHue; WCIOIb30BaTh CHCTEMY
JIMHEMHBIX YPaBHEHWH /71 PeIlIeHHst IPaKTUIeCKUX 3a/ad.

HaxoauTh peltieHust MPOCTEMIIINX CUCTEM M COBOKYITHOCTeH pallMOHa/IbHBIX YPaBHEHHUHM 1 HEPaBEeHCTB.

MogenvpoBath peasjibHble CUTYaLMK Ha si3bIKe anreOpbl, COCTAB/IATh BRIPA)KEHUs], YpPaBHEHHs], HEPAaBeHCTBa
Y CHCTeMBI 10 YCJIOBHIO 3a/jaudl, UCCJIeZJ0BaTh TOCTPOEHHbIE MO/ C MCII0JIb30BaHUEM arlrapaTta aiareOpbl.

DyHKIMU U rpadukn

OnepupoBaTh NOHATUSMU: Tlepuofuveckass (YHKLUsS, IIPOMEXYTKH MOHOTOHHOCTH (DYHKLIMHM, TOYKU
3KcTpeMyMa GYHKLUM, HaubOoJsiblilee ¥ HaUMeHbIllee 3HaUeHUsl (PYHKIMM Ha [IPOMEXXYTKe; HUCII0/b30BaTh UX A
rccnefioBaHus QyHKLMY, 3a/ilaHHOM rpadrkom.

OrnepupoBaTh NOHATUAMU: padrKy I0Ka3aTe bHOMH, JorapudMuuecKoil 1 TPUrOHOMETPHUUEeCKUX (GyHKIMI;
n300pa)kaTh MX Ha KOOPAWHATHOM MJIOCKOCTH U MCIIOJIb30BaTh /IJIsI PellleHus ypaBHEeHU 1 HepaBeHCTB.

V306pa>kaTb Ha KOOPAWHATHON TUIOCKOCTH TIpaMKM JMHEMHBIX YPaBHEHWH M WCIIO/Ib30BaTh WX JIIs
pelLeHus CUCTeMBI IMHEMHBIX yPaBHEHUH.

HWcrnonb3oBaTh rpaduky GyHKIWMHA A UCCAeHOBAaHMS TMPOLIECCOB W 3aBUCHMOCTeH U3 JPYTUX yueOHBIX
JVICLIUTI/IVIH.

Hauasia MaTeMaTH4ecKoro aHaimsa

OnepupoBaTh OHATUSIMU: HelpepbIBHas! (PyHKLMS; TPOU3BOAHAs (PYHKLIMH; UCII0/Ib30BaTh [reOMeTpHUUeCKUi
Y pU3NUeCKUI CMBIC/T IPOM3BO/IHOM /IS pellieHus 3a/au.

HaxoauTe npousBojHble 371eMeHTapHbIX (GYHKLUHA, BBIYACIATH IIPOM3BOJHBIE CYMMBbI, IPOM3BEJEHNS,
YacTHOTO (YHKLMHA.



Vicronib30BaTh MPOM3BOJHYIO /ISl UCC/IEI0BAHUS (YHKIMY HAa MOHOTOHHOCTb U 3KCTPEMYMbI, TIPUMEHSThH
pe3y/bTaThl UCC/IeA0BAHUS K TOCTPOEHHIO TPa(hUKOB.

Wcnonb30BaTh TMPOU3BOJHYIO ISl HAXOX/EHWS HAWIYUIIEro peIleHWs B TMPUKIAJHBIX, B TOM UMC/Ie
COLIMA/IbHO-9KOHOMHUECKHUX, 3a/lauax.

OrepypoBaTth MOHATHSMU: [TepBOOOpa3Hast U WHTErpas; MOHUMAaTh TeOMeTPUUECKUH ¥ (HDU3MUeCKUN CMBICT
WHTerpara.

Haxomuts mepBoobpasHbie 3/AeMEHTApHBIX (YHKIMiA; BBIUMCIAT WHTErpan mo ¢opmysae HeroToHa—
JleOHMIIA.

Pemiath TMpPUKIaHbIE 33[jau¥, B TOM UMC/I€ COLMA/bHO-9KOHOMUUECKOTO U (PU3MUECKOrO XapakTepa,
Cpe[cTBaMU MaTeMaTUYeCKOro aHaIu3a.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 K/TACC
N KosinuecTBo yacos JJIeKTPOHHbIE
| HaumeHoBaHHe pa3/ie/ioB H (yudposBbie)
o/ Bce | Kontponbn | IlpakTHuec
TeM MPOrpaMMblI obdpa3oBare/b
n ro ble paboThl | Kue padoThI
HbIe pecypchbl
MHoXecTBa paljUOHa/IbHBIX U
JIeCTBUTEJIbHBIX UKCeJI. BubnuoTreka
1 14 1
ParioHanbHble ypaBHeHUs U HOOK
HepaBeHCTBa
9 ®yHKUMM U Tpapuku. CTemneHb 6 BubnuoTreka
C 1leJIbIM TTOKa3aTeneM LIOK
A i —
PHQJMeTquCKHH KOpeHb N Eu6/HoTeKa
3 o creneHu. MppaijoHanbHble 18 1 LTOK
ypaBHeHUsl ¥ HepaBeHCTBa
®o
PMYJIH! Bubnuoreka
4 TPUTOHOMETPHUU. TpUroHOMeTp 22 1 ITOK
“yecKue ypaBHeHUsI
[TocnemoBaTenbHOCTH U BubnuoTreka
5 5
Tporpeccuun LOK
[ToBTOpEHUE, 0000IIIEHNE, Bubnuoreka
6 N 3 1
CHCTeMaTH3alysl 3HaHUN LIOK
OBLIEE KOJIMUECTBO YACOB 68 4 0

[10 [TIPOI'PAMME




11 K/TACC

KosmmuecTBO yacoB J/IeKTPOHHbIE
No HaumenoBaHue
(yuppoBbIe)
n/ Pa3/ie/ioB H TeM Bcer KontposbHbl | IIpakTHyecku
o0pa3oBaTe/IbHbI
n NporpaMmmslI 0 e paboThbI e padoTbI
e pecypchl
CrerneHsb C
paLoHaIbHbIM
rioKasaresieM.
[MToka3arenbHast BubnuoTreka
1 12 1
byHKLMS. LOK
ITokasartesbHbIe
ypaBHeHUs U
HepaBeHCTBa
Jlorapudmuueckas
HKLIYSI.
5 ?;y i 1 Bubnuoreka
orapudmMuueckue LIOK
ypaBHeHUs U
HepaBeHCTBa
TpuroHomMeTpuuecKu
e
(YHKLHI 1 11X BubnuoTreka
3 rpauKu. 9 1 LIOK
TpuroHomeTpuuecku
e HepaBeHCTBa
[Tpou3sBopaHasi.
4 HpI/IM H 'EIL{I/I 24 1 Bubmuorexa
pUMeHe eu LIOK
TIPOM3BO/THOM
WnTerpan u ero BubnuoTreka
5 9
TIPUMeHeHUsI OOK
. BubnuoTreka
6 CucreMbl ypaBHEHUN 12 1 LIOK
HartypanbHble u Bubnuoreka
7 6
Lie/Ible yuca LIOK
IToBTOpEHuME,
0600111eHMe, BbubnuoTteka
8 18 2
cHcTeMaTH3aLus LIOK
3HaHUU
OBLIEE KOJIMYECTBO
YACOBIIO 102 6 0

I[TPO'PAMME




ITIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC

Ne
n/ | Tema ypoka
n

KosmmuecTBo uacoB

Bce
ro

KonTtpoan
HbIe
padoThI

IIpakTHUec
Kue
padoThI

Jara
U3ydeH
us

JJIEKTPOHHBI
e nu¢poBkIe

oOpa3oBare/b
HbIe pecypchl

MHoxecTBO,
orepaluyy Haj

1 MHOYKeCTBaMH.
[varpaMMsbl
Olinepa—BeHHa

Bubnuorteka
LTOK

ParoHanbHbIE
yurc/Ia.
OOBIKHOBEHHbIE U
JleCsITUUHbIe 1poou,
TIPOLIEHTHI,
OeckoHeUHbIe
repuoinuecKue
pobu

Bubnuorteka
LIOK

ApudmeTtnueckre
orepaLyu C
paLMOHaTbHBIMU
3 UMCIaMu,
ripeoOpa3oBaHus
YKC/IOBBIX
BbIDa)KEHUM

Bubnuorteka
LTOK

[TpumeHeHue 1pobeit
Y TIPOLIEHTOB J/151
pelLieHuUs

4 MPUKJIAIHBIX 3a7a4 U3
pa3UUHBIX OTpac/en
3HaHWU U peanbHON
JKU3HU

BubnuoTteka
LTOK

[TpumeHeHue 1pobeit
Y TIPOLIEHTOB JJ1s1
pelLeHuUst

5 TMPUK/Ia/IHBIX 33/1a4 U3
pa3MUHBIX OTpac/en
3HaHWU U peanbHON
JKU3HU

Bubnuorteka
LTOK




HelicTBUTETHHBIE
yKcsa.

Bubnuoreka

6 PannoHanbHbIe U LIOK
vpparyoHa/bHbIe
yrcsia
Apudmetnueckue

7 oriepariu C BbuGnuoTteka
JleliCTBUTeIbHBIMU LHOK
YKrCIaMU
[MpubnKEHHBIE
BBIUUC/IEHUS,

3 TipaBU/Ia OKPYTJIEHUS, BubnuoTreka
TIPUKK/IKA U OLIeHKa LHOK
pe3y/bTara
BBIUMC/IEHUM
Toxpecrsa it BuGnuoTeka

9 TOX/€CTBEHHbIE LIOK
ripeoOpa3oBaHus
YpaBHeHue, KOpeHb BubnuoTteka

10
ypaBHeHUs LOK
HepaBeHcrtBo, Bu6IHoTeKA

11 pelieHue IIOK
HepaBeHCTBa

BubnuoTreka

12 MeTto/, uHTepBaioB IIOK
Peitienue 11e/1b1X 1
ApOGHO- BubnuoTreka

13 PaLMOHAJ/IbHBIX LIOK
ypaBHEHUN U
HEpPaBeHCTB
KonTponbHast paboTa
o Teme "MHOXeCTBa
paLMOHATBHBIX U

14 JIeCTBUTE/TLHBIX BubnuoTteka
uucer. LIOK
PanimoHaneHbIe
ypaBHEeHHUS U
HepaBeHCTB"

OYHKIWS, CTTIOCOOBI BuGIHOTeKa

15 3a7iaHus QYHKLIWH. LIOK

B3anmHO obpaTtHbIe




byHKLIMM

16

I'paduik pyHKLMH.
ObnacTtb
oripejieNieHus 1
MHO>KeCTBO 3HaU€HUM
dbynkumm. Hynu
byHKLIMM.
ITpomexxyTku
3HaKOIOCTOSTHCTBA

BubnuoTteka
ITOK

17

YETHbIe U HeUETHLIE
byHKLMH

Bubnuorteka
LTOK

18

CrerneHs C Lie/1bIM
roKasareseM.
CranpaptHasi popma
3anvcu
JIeMCTBUTE/ILHOTO
yucaa

Bubnuorteka
LIOK

19

Wcnosib3oBaHue
nojxopstieit hopMel
3aImiCH
JIeCTBUTE/IbHBIX
yKcesi IJisi pellieHust
MPaKTUUeCKUX 3ajjau
Y TIpe/ICTaB/IeHUs
JITAHHBIX

Bubnuorteka
LIOK

20

CreneHHast yHKLUs
C HaTypaJibHbIM U
Le/IbIM TTOKa3aTesieM.
Eé cBolicTBa 1

rpauk

BubnuoTteka
LIOK

21

ApudmeTtrueckuit
KOpeHb HaTypasbHOU
CTereHu

BubnuoTreka
LIOK

22

ApudmeTrueckuii
KOpEeHb HaTypa/IbHOM
CTereHn

Bubnuoreka
LIOK

23

CroiicTBa
apu(MeTHUECKOTO
KOPHS$1 HaTypa/IbHON
CTerneHu

Bubnuorteka
ITIOK

24

CaoticTBa

Bubnuoreka




apudMeTHYeCKOro

KOPHS$I HaTypaJIbHOM IOK
CTerneHu
CaoricTBa
95 apu(mMeTHUYEeCKOro BubnuoTreka
KOpPHS HaTypa/IbHOM LIOK
CTerneHu
HeticTBus C
%6 apupMeTHYeCKUMU BbubnuoTeka
KODHSIMM N—OM OOK
CTereHu
HeticTBus C
57 apu(MeTHUECKUMU BubnuoTteka
KODHSIMHM N—OM OOK
CTereHu
HevicTBus C
5 apu(MeTHUECKUMU BubnuoTteka
8 KOPHSIMM N—OM OOK
CTereHu
HevicTBus C
79 apu(MeTHUECKUMU BubnuoTreka
KOPHAMM N—OM LIOK
CTerneHu
HevicTBus C
30 apruhMeTHUeCKUMH Bubnuoreka
KODHSIMU N—OM IOK
CTereHu
Pelienune
Hppal[OHA/IbHBIX BubnuoTreka
31 .
ypaBHeHUH U IOK
HepaBeHCTB
Peluienue
Hppal[OHA/IbHBIX BbubnuoTteka
32 .
ypaBHeHUH 1 LOK
HepaBeHCTB
Pemenne
VppaLMOHa/IbHBIX BubnuoTreka
33 9
ypaBHeHUH 1 LOK
HEpaBeHCTB
Perienue Bubnuoreka
34
VppalMOHa/IbHbIX LHOK




ypaBHeHUH 1

HEpaBeHCTB
Pemenne
Hppal[MOHA/IbHBIX BubnuoTreka

35 9
ypaBHEHUH U LOK
HEpaBeHCTB

36 CgoticTBa u rpaduk BubnuoTteka
KOpPHS$I N-0l CTeTeHu LIOK

37 CoticTBa U rpaduk BubnuoTteka
KOPHS$1 N-0M CTereHu IOK
KoHTponbHast paboTa
o TeMe
" ApudmeTrueckuii
KOpeHb N—0i BubnuoTreka

38
CTeTeHu. LIOK
VppauoHaibHbIe
ypaBHeHUs U
HepaBeHCTBa"

CuHYC, KOCHHYC U
e y Bubnuoteka
39 TaHI'eHC YUC/I0BOr0
IOK
aprymeHTa
CuHYC, KOCHHYC U
e y Bubnuoteka
40 TaHr'eHC YKUCJIOBOTO
IOK
apryMmeHra
ApkcuHyc,
apKKOCHHYC U BbubnuoTteka

41
apKTaHTeHC LOK
YKMC/IOBOTO apryMeHTa
APpKCHHYC,
apKKOCUHYC U BubnuoTreka

42
apKTaHTeHC LOK
YKMCJIOBOTO apryMeHTa
TpuroHomeTpuyeckas
OKDY>KHOCTb,

43 oripejiesieHue BubnuoTeka
TPUTOHOMETPUUECKHUX OOK
(yHKLIMI UKC/IOBOTO
apryMmeHra
TpuroHomeTpuueckas

44 P P BubnuoTreka

KPY>KHOCTb
OKpYKHOCTB, LIOK

ornpeaejieHne




TPUTOHOMETPUYECKUX
(yHKLIMI UHC/IOBOTO

apryMmeHTa
OCHOBHBIE

45 BubnuoTteka
TPUTOHOMeTPUYeCKUe
p P 110K
hopmyJibI
OcCHOBHBIE

46 BubnuoTteka
TPUTOHOMETPUUEeCKUe
(hopmMyibl
OCHOBHBIE

47 Bubnuorteka
TPUTOHOMETPUYEeCKUe
bopmy bl
OcHOBHBIE

48 Bubnuorteka
TPUTOHOMETPUYEeCKUe
p p 110K
hopMy b
IIpeoGpa3oBaHue

49 beodp Bubnuoreka
TPUTOHOMETPUYECKUX
p VP 110K
BbIpa)KeHUH
IIpeoOpa3oBaHue

50 beobp Bubnuoreka
TPUTOHOMETPUYLCKUX
P UP 110K
BBIDKEHUH
IIpeoOpa3oBaHue

51 beodp BubnuoTteka
TPUTOHOMETPUYECKUX
p UP 110K
BbID@KEHUH
IIpeobpasoBaHue

~ beobp Bubnuorteka
TPUTOHOMETPUYECKUX
BbIpa)XKeHUH
IIpeobpasoBanue

=3 peoop Bubnuorteka
TPUTOHOMETPUYECKUX
BbIpa)XeHUH
Peiienue

54 Bubnuorteka
TPUTOHOMETPUYECKUX
p € p 110K
ypaBHEeHUMH
Peiienue

ee Bubnuoreka
TPUTOHOMETPUYECKUX
p € p 110K
ypaBHeHUH
Peiienue

56 Bubnuoreka
TPUTOHOMETPUYECKUX
P € P 110K
ypaBHeHU
Pelienuve Bubnuorteka

57
TPUrOHOMETPUUECKUX LIOK




ypaBHeHU!

58

Pemienne
TPUTOHOMETPUYECKUX
ypaBHeHUM

Bubnuorteka
ITOK

59

Pernienue
TPUTOHOMETPUUECKUX
ypaBHEHUH

Bubnuorteka
LIOK

60

O06o006111eHME IO
TemaM "OCHOBHbIE
TPUTOHOMETPUUECKHe
¢bopmy bl
TpuroHomeTpuuecku
e ypaBHeHUs"

Bubnuoreka
LIOK

61

KoHTponbHast paboTa
1o Teme "®OpMy/JIbI
TPUTOHOMETPUHU.
TpuroHomeTpuuecku
e
ypaBHeHus1'"/Bcepocc
WliCKasl IPOBepOYHast
pabota

Bubnuoreka
LIOK

62

Wrorosas
KOHTDOJIbHAS

pabora /
Bcepoccurickas
npoBepoyHasi pabora

Bubnuoreka
LIOK

63

O06o06111€eHMe,
CcUCTeMaTH3aLus
3HaHUU 3a KypC
anreOpbI ¥ Hayvas
MaTeMaThUuecKoro
aHasm3a 10 kiacca

Bubnunoreka
LIOK

64

ApudmeTtuueckas v
reoMeTpruyecKast
MIPOTpecCu.
HVcrnionb3oBaHue
MIpOrpeccuu st
pelleHNsl peabHbIX
3a/lau MPUKIaJHOTO
xapakTepa

Bubnunoreka
LIOK

65

BeckoHeuHo

Bubnuorteka




yObIBaroIIjast
reomMeTpuyecKas
nporpeccusi. Cymma
OeckoHeUHO
yObIBaroLei
reoMeTpUUYeCcKou
MIPOTPeCcCru

OOK

66

dopMyJia CJI0KHBIX
TIPOLIEHTOB

BubnuoTteka
ITOK

67

dopMyJia CJI0KHBIX
MPOL[EHTOB

Bubnuorteka
LTOK

68

O06o01ieHwE,
CUCTeMaTH3aLus
3HaHWU 3a KypC
anrebpbl ¥ Havas
MaTeMaTHUeCKOro
aHasm3a 10 knacca

BubnuoTteka
LIOK

OBLIEE KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME

68




11 K/TACC

Ko/sinuecTBo uacos J/IeKTPOHH
No ble
K o Jara b
OHTPOJIb aKTuue u(poBbIe
Tema ypoka Bce P P usyue naop
n/ HbIE CKHe obpa3oBaren
ro HUA
L paboTsI paboTsI bHbIe
pecypchbl
CreneHns C EubmoTe
nOIroTeK
1 paLOHA/IbHBIM 1 a LIOK
roKasaresem
o BubnnoTtek
2 CaoiicTBa CTerneHu 1
a HOK
[Tpeobpa3oBaHue
3 BbIpa)KeHHUH, 1 BubnnoTtek
coZieprKaiux a LIOK
paLMoHabHble CTeleH:
[Tpeobpa3oBaHue
4 BbID&KEHUH, 1 BubnnoTtek
CoJieprKalux a IOK
paLMoHanbHble CTeleHn
[Tpeobpa3oBaHue
c BBID&KEHUH, 1 BubnnoTtek
cofieprKaiux a IJOK
paLMoHabHble CTeleHn
ITokasartenbHbIe Eub
nbmuoTexK
6 ypaBHeHUs U 1 a IIOK
HepaBeHCTBa
ITokasartenbHbIe BubmroTe
nOIroTEeK
7 ypaBHEHUS U 1 a IIOK
HepaBeHCTBa
[TokasarenbHble EubmmoTe
nbIuoTeK
8 ypaBHEHUS U 1 a LIOK
HepaBeHCTBa
[TokasaTesibHbIe Eubmore
nbIuoTeK
9 ypaBHEeHUs U 1 a LIOK
HepaBeHCTBa
ITokasaTesibHbIe Eubmore
nbIuoTeK
10 ypaBHEeHUs U 1 a LIOK
HepaBeHCTBa
11 TToka3aTesbHast PyHKIS, 1 Bubnuorek




eé cBoOlCTBa U rpaduk

a HOK

KoHTposibHast paboTa 1o
TeMe "CrTerleHs C

paLMOHabHBIM
1 MOKa3aTeJieM. BubnuoTtek
[TokasarebHast YHKIMS. a LHOK
ITokasartesbHbIe
ypaBHeHUs U
HepaBeHCTBa"
BubnnoTtek
13 Jlorapudm uucia a LIOK
14 [HecsatruHble U BubnnoTtek
HaTypaJibHble JIorapruMbI a LIOK
1
pe06pa30vBaHI/Ie BHEMIHOTEK
15 BBIPD&)KeHUH, a 1IOK
coiep>Kallux JIorapuMel
[Tpeo6
peo paaovB anue BubnnoTtek
16 BbIpa’KeHUH, a IIOK
CojieprKallux jgoraprudmbl
[Tpeobpa3oBaHue
. Bubnuorek
17 BbIPaKEHUM, a IIOK
coiepyKallux gorapudmbl
[Tpeobpa3oBaHue
. Bubnuorek
18 BbIpa’KeHUH, a LIOK
coiepyKallux aorapudmbl
Jlorapugmuueckure EUBIHOTER
19 ypaBHEeHUS U a LIOK
HepaBeHCTBa
Jlorapugmuueckue EU6IHOTEK
20 ypaBHEeHUs U a IIOK
HepaBeHCTBa
Jlorapudmuueckrie
BubnnoTtek
21 ypaBHeHUA U a 1IOK
HepaBeHCTBa
Jlorapudmuueckre
BubnnoTtek
22 ypaBHeHUs U a IIOK
HepaBeHCTBa
JlorapudmMuueckas
. Bubnuorek
23 (byHK1USs, e€é CBOMCTBA U a LIOK
rpaduk
24 Jlorapudmuueckas BubnuoTtek




(byHKLMS, e€é CBOMCTBA U

a HOK
rpaduk
TpuroHometpuueckue
o5 P P N BubnuoTrek
(yHKI[UH, UX CBOWCTBA U a IIOK
rpaduku
TpuroHomeTprUuecKue
26 P P N Bubnuorek
(GyHKI[UH, UX CBOWUCTBA U a IIOK
rpauku
TpuroHOoMeTpHUUecKue
07 P P N Bbubnuorek
(GyHKI[UH, UX CBOWCTBA U a IIOK
rpaduKu
TpuroHomeTprUueckue
28 P P N bubnuotek
(GyHKI[UY, UX CBOWCTBA U a 1IOK
rpaduku
ITpumepsi
29 BubnuoTrek
TPUTOHOMETPUYECKUX a 1IOK
HepaBeHCTB
[Tpumepsbl
30 PUMEp BubnuoTek
TPUTOHOMETPUYECKUX a IIOK
HepaBeHCTB
IIpumepnl
31 . PHMEp BbubnuoTrek
PUTOHOMETPUUECKUX a IIOK
HepaBeHCTB
IIpumeprl
32 PHMEp BubnuoTrek
TPUTOHOMETPUUECKUX a IIOK
HepaBeHCTB
KoHnTposeHast paboTa mo
Teme "Jlorapupmuueckas
byHKIuS.
Jlorapugmuueckue
3 BubnuoTrek
ypaBHeHUs U a IIOK
HepaBeHCTBa.TpUroHomMmeT
puueckue GYHKIUU U UX
rpacduku. TpuroHomMeTpuu
eCKrie HepaBeHCTBa"
BubnuoTek
34 HeripepbiBHBIE (DYHKIUH a LIOK
35 Merto/ viHTepBasioB /i BubnuoTtek
pellleHus: HepaBeHCTB a LIOK
36 MeTo/1 UHTepBaJIOB /ISt BubnuoTek
pelleHys HepaBeHCTB a IOK




Bubnunorek

37 IIpousBoaHas pyHKIIU
p AHasT YHKL a LIOK
Bubnuortek
38 ITpousBoaHas pyHKIMU
p AHasT QYHKL a LIOK
INeomeTpuyeckuii u
39 o P . Bubnuorek
M3UUECKUI CMBICIT
Ny a LIOK
TIPOM3BO/THOU
IN'eomeTprueckuii u
40 o P . Bubnuortek
W3UUECKUI CMBICIT
. a HOK
TIPOM3BO/THOU
[TpousBogHBIE Bubnuorek
41 .
5/1eMEeHTapHBIX (YHKLI a LIOK
[Tpou3BoHbBIE BubnuoTtek
42 o
5/1eMEHTapHBIX (QYHKLMIA a HOK
IIpou3BoaHass CYMMBI
43 P A y ’ Bubnuorek
[IPOM3BeeHHs], YAaCTHOI'O
p f[ ’ a [1IOK
byHKIM
IIpou3BoaHAasA CYMMBI
44 P A y ’ Bubnuorek
[IpOU3BeIeHUs, YaCTHOI'O
POMSBE/EHIA, a LIOK
byHKIMI
ITpou3BoaHasi CyMMBbI
45 P A y ’ BubnuoTtek
[IpOU3BeJeHUs, UaCTHOI'O
POVSBEACHIA, a 110K
byHKIMH
[IpumeHeHue
IIPON3BOIHOM K
46 P A b . Bubnuortek
HUCC/IeJ0BaHNI0 (PYHKIIH
A YHKI a LIOK
Ha MOHOTOHHOCTE U
9KCTPEMYMBI
[IpymeHeHue
IIPOU3BOTHOU K
47 P A b . Bubnuortek
HUCC/IeJ0BaHNI0 (PYHKIUH
A YHKI a IIOK
Ha MOHOTOHHOCTE U
KCTPEMYMBI
[IpymeHeHue
IIPOU3BOTHOU K
48 P A b . Bubnuortek
UCCIen0BaHu0 (HYHKITUN
A YHKI a LIOK
Ha MOHOTOHHOCTE U
9KCTPEMYMBI
IIpumeHeHue
49 P . BubnuoTtek
TIPOM3BO/JHOM K a 1IOK

vccejoBaHuio hyHKIMI




Ha MOHOTOHHOCTbB 1

KCTPEMYMBI
HaxoxxneHuve

50 HauOOJIbIIIeTro U BubnuoTrek
HavMeHbllIero 3HaueHUst a [IOK
(GyHKI[UH Ha OTpe3Ke
HaxoxxzaeHue

51 HauOO/IBIIIEro U BubnuoTrek
HauMeHbIlIero 3HaueHus a HOK
(yHKL[MU Ha OTpe3Ke
Haxoxxnenue

5 HauOO/IBIIIEero U Bbubnuorek

> HauMeHbIlIero 3HaueHust a HOK
(GyHKLMY Ha OTpe3Ke
Haxoxxzaenue
HauOOJIbIIIero u bubnuotek

>3 HaVMeHbIIIero 3HaueHus a HOK
(GyHKLMY Ha OTpe3Ke
Haxoxnaenue

£4 HauOOJIbIIIero U BubnuoTrek
HavMeHBIIIero 3HaueHusI a IJOK
(GyHKLMY Ha OTpe3Ke
HaxoxxneHuve

ee HauOOJIbIIIero U BubnuoTrek
HAMMEHBIIEro 3HAUeHHUST a IlIOK
(GyHKI[UU Ha OTpe3Ke
ITpumeHeHue
TIPOU3BOJHOM 1151
HaXOXKJeHUsI Hau/Tyulllero

c6 pelleHus B TIPUKJIaHBIX BubnuoTrek
3a/1avuax, [/ a HJOK
oTIpe/ie/IeHUs1 CKOPOCTH
rpoIriecca, 3a/laHHOTO
dhopmynoit unu rpadrvkomM
KonTponbHast paboTa 1o

£ Teme "TIpou3BogHasI. BubnuoTtek
[IpumeHeHe a JOK
MPOU3BOJHON"
[TepBoobpa3sHast. Tabmwmiia BubnuoTrek

58
1epBo00Opa3HbIX a LIOK

59 [TepBoobpa3Has. Tabmuiia Bubnuorek




1epBo00Opa3HbIX a LIOK
NuTterparn,

60 reoMeTpUUeCKUil U BubnuoTrek
(PU3MUYECKUI CMBICT a LHOK
VHTerpasna
WNurerpann,

61 reoMeTpUUeCKUi 1 BubnnoTtek
(bu3MyecKrii CMbIC a HOK
HHTeTpasa
WNurerpan,

62 reoMeTpUUeCcKuii u BubnuoTrek
(U3MUECKUI CMBICT a LHOK
HHTerpaa
Brruricsienne uHTerpasna

63 o BubnuoTtek
1o gopmyJie

pMyne a LIOK
HeroroHa—/IetibHMIIA
Brluriciienne uHTerpasna

64 o BubnuoTtek

1o gopmyJie

pMy . a IJOK
HeroroHa—/IetibHMIIA
Brruviciienve vHTerpana

65 o BubnuoTtek

o gopmyJie

pMy . a [1IOK
HrroTona—/IelibHu1Ia
Bbruniciienne vuHTerpana

66 o BubnuoTrek

o popmyse

pMy . a [IOK
HrroTona—/IeiibHu1ia
CucTteMbl TUHEMHBIX BubnuoTrek

67 .
ypaBHeHUH a HOK
CucTeMbl TMHEMHBIX BubnuoTtek

68 .
ypaBHEHUH a LIOK
Peruienue npuksiagHbIx

69 3a/1a4 C TIOMOIIbI0 BubnuoTtek
CHCTeMBbI TMHeHHbIX a HOK
ypaBHEHUH
Pemienue nipukiaHbIX

70 3a/1a4 C TIOMOLIbIO BubnuoTtek
CHCTeMBI JTMHeHHbIX a HOK
ypaBHEHUH
CucremMbl 1

71 COBOKYIHOCTH I[EJIbIX, BubnuoTtek
paLMOHa/IbHBIX, a LIOK

VppalMOHA/IbHBIX,




ToKa3aTesbHbIX,
norapudmMuuecKux
ypaBHEeHHUI Y HepaBeHCTB

72

Cucremsbl 1
COBOKYITHOCTH LIeJIbIX,
paloHaNbHBbIX,
VppaLMOHA/IbHBIX,
MOKa3aTe/bHbIX,
norapudmMuuecKux
ypaBHEeHHUI Y HepaBeHCTB

Bubnuortek
a [1IOK

73

Cucremsbl 1
COBOKYITHOCTH L{eJIbIX,
paloHaNbHBbIX,
VppaLMOHA/IbHBIX,
NoKa3aTe/bHbIX,
norapudmMuuecKux
ypaBHEeHHUI ¥ HepaBeHCTB

Bubnuortek
a [1IOK

74

Cucremsbl 1
COBOKYITHOCTH L{eJIbIX,
paloHaNbHbIX,
VppaLMOHA/IbHBIX,
rOKa3aTe/bHbIX,
norapudmMuuecKux
ypaBHEHHUI Y HepaBeHCTB

Bubnuortek
a [1IOK

75

Ncmons3oBanue
rpauKoB QyHKLMM /151
pellieHus1 ypaBHEeHUM U
CUCTEM

Bubnuortek
a [IOK

76

HVcrionb3oBaHve
rpaukoB QPyHKLMN JJ1s
pellleHusl ypaBHEeHUM U
CUCTEM

Bubnuotek
a ITIOK

77

[TpumMeHeHYe ypaBHeHHH,
CUCTeM U HepPaBeHCTB K
pelleHuIo
MaTeMaTHUeCcKuX 3ajiau v
3a/ja4 M3 pas/IMYHbIX
obnacTeil HayKu U
peanbHOU YKHU3HU

Bubnuortek
a [1IOK

78

KoHTposbHast paboTa 1o
TeMe "VIHTerpasn u ero
nipuMeHeHust. CHCTEMbI

Bubnuotek
a ITIOK




ypaBHeHui"

HatypanbHble U Lie/ble

79 yKC/ia B 3aJjauyax u3 bubnuorex
. a LIOK
peasibHOM >KHU3HU
HaTypanbHble U 1ie/bie EH6IHOTeR

80 ylrcia B 3a,qaqax u3 a IIOK
peasibHOM >KHU3HU
HaTypanbHble U Lie/bie

81 yyc/ia B 3a7jauax us
peanbHOU KU3HU

82 [Ipy3HaKu gemMmocTr Bubnuorek
LIeJTbIX UMCeT a LJOK

83 [Tpu3HaKY e TUMOCTH BubnuoTtek
LIeJIbIX UKCEeT a IOK

84 [Tpu3HaKY e TMMOCTH BubnuoTtek
1[eJIBIX UKCe a LIOK
[ToBTOpEHME,

a5 0000111eHME, BubnuoTtek
cUcTeMaTHr3aLus 3HaHWM. a HOK
YpaBHeHUs
[ToBTOpEHUE,

86 0000111eHuE, Bubnuortek
cUCTeMaTHr3aLus 3HaHWM. a HOK
YpaBHeHust
[ToBTOpEHUE,

87 0000111eHHe, Bubnuortek
CcUCTeMaTH3aLus 3HaHUM. a LIOK
YpaBHeHus
[ToBTOpEHUeE,

a8 0600111eHuE, BubnuoTtek
CHCTeMaTU3aLys 3HAHUIA. a LIOK
YpaBHeHus
IToBTOpEHME,

89 0000111eHue, BubnuoTtek
CHCTeMaTH3aLys 3HaHWIA. a HOK
YpaBHeHus
IToBTOpEHME,

90 0600111eHue, BubnuoTtek
cUcTeMaTH3alis 3HaHUIA. a HOK

YpaBHeHUs




IToBTOpEHuMe,

91 0600111eHue, BubnuoTtek
cUCTeMaTHU3aLys 3HaHUH. a IlIOK
HepageHnctBa
[ToBTOpEHue,

92 0600111eHMeE, BubnuoTrek
CUCTeMaTHU3aLs 3HaHUMA. a [IOK
HepageHnctBa
IToBTOpEHue,

93 0600111eHMe, BubnuoTrek
crcTeMaTHr3alLusi 3HaHWUM. a HOK
HepageHctBa
[ToBTOpEHME,

94 0000111eHME, BubnuoTtek
cUcTeMaTHr3aLus 3HaHWM. a HOK
HepaBseHcrtBa
[ToBTOpEHUE,

95 0000111eHYE, Bubnuortek
CcUCTeMaTH3aLus 3HaHWM. a HOK
CucreMbl ypaBHeHUH
[ToBTOpEHUE,

96 0000111eHHe, BubnuoTtek
CcUCTeMaTH3aLus 3HaHUM. a LIOK
Cucrembl ypaBHeHUN
[ToBTOpEHUeE,

97 0600111eHuE, BubnuoTtek
CHCTeMaTU3aLus 3HAHMIA. a HOK
DyHKIMU
IToBTOpEHME,

98 0000111eHue, BubnuoTtek
CHCTeMaTH3aLys 3HaHWIA. a LIOK
DyHKIMU
VToroBasi KOHTPOJIbHAsI BubnuoTrek

99
pabota a IOK

10 WTorosast KOHTPOJIbHAA BubnuoTtek

0 pabota a IOK
O06o01ieHME,

10 CcUCTeMaTU3aLus 3HaHUM EHEIHOTEK

1 3a Kypc a/ireOpbl ¥ Hauas a IIOK

MaTeMaTHUuYeCKoro
anaymsa 10-11 knaccoB




10

O060611eHue,
CcHCTeMaTH3allysl 3HaHUI
3a KypcC anreOpbl ¥ Havasl
MaTeMaTHUeCKOTo
aHanm3a 10-11 kmaccoB

Bubnuortek
a [1IOK

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

10




IMPOBEPSAEMBIE TPEBOBAHUS K PE3Y/IbTATAM OCBOEHMA OCHOBHOW
OBPA30BATEJIbHOM ITPOTPAMMBI

10 KVIACC
Kop . .
ITpoeepsieMble IIpegMeTHbIE Pe3y/IbTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NpoBepsieMoro
pobep MpOrpaMMebl cpeJjHero ooiero oopa3oBaHusi
pe3y/jbTara
1 Uucsa v BBIYUC/IeHUS
11 OnepupoBaTh TOHATUSMU: paljiOHA/TIbHOE U AeHCTBUTENIbLHOE UUC/I0, OOBIKHOBEHHAs U
JleCATUYHAst o0k, POLIEHThI
1o BBITIONMHATL  apuUPMeTHUeCKHEe OIepalii C PalMOHAaNBHBIMU U JI€MCTBUTETLHBIMU
yucIaMu
13 BBITIONMHATL TIPUO/IVDKEHHBIE BBIUMCIEHUS, WCIIONB3ys IIpaBUa OKPYTJIEHUs, [e/1aTh
TIPUKU/IKY U OLIEHKY pe3y/bTaTa BbIUMCIeHUI
OreprpoBaTh MOHSTUSMU: CTerleHb C 1ieJIbIM TI0Ka3aTesneM, CTaHjapTHas ¢opma 3ammcu
14 JleMICTBUTE/ILHOTO UHMCJa, KOPeHb HaTypajbHOM CTeleHH; HCIO/b30BaTh IMOJXOSIIYI0
dbopMy 3ammcy JeMCTBUTENBHBIX UWCEN [JIs pelleHdsl T[PaKTUUecKUX 3ajau o
Tpe/iCTaB/AeHUs] JaHHBIX
OneprpoBaTb MOHATHUSIMHA: CHHYC, KOCHUHYC W TaHTeHC [POW3BOJILHOTO  YIJIa;
1.5 WCIO/Tb30BaTh 3aMKCh TIPOM3BOJIBHOTO YIJia uepe3 OOpaTHblE TPUTOHOMETPUYECKHE
¢byHKIMH
2 YpaBHeHUs U HepaBeHCTBa
)1 OneprpoBaTh MOHATUSAMU: TOXKAECTBO, YPaBHEHUEe, HEPaBEHCTBO, LieJioe, paLlrOHa/IbHOe,
VppaljioHa/IbHOe YpaBHeHHWe, HepaBeHCTBO, TPUTOHOMEeTpUYeCKoe ypaBHeHHe
25 BbInosHATE  MpeoOpa3oBaHKst ~— TPUTOHOMETPUUECKWX — BBID&KEHWH U pelllaTh
TPUTOHOMETPUUECKHEe YpaBHEHUsI
BbINo/HATL MpeoOpa3oBaHus 1e/bIX, PALMOHATBHBIX W UPPALMOHABHBIX BBIDAKEHUH U
2.3 pelliaTb OCHOBHbIe THWIIbI Le/biX, PalMOHA/JbHBIX W UWPpaLMOHAJbHBIX ypaBHEHUW U
HepaBeHCTB
24 [IpuMeHsITH ypaBHEHUsI U HepaBeHCTBa AJisl pellieHus MaTeMaTUUeCKUX 3aZiau v 3ajjau U3
pa3MuHbIX 06/1acTell HAyKH U peaslbHOW >KU3HU
MogenvpoBath peajbHble CHUTYalUUM Ha s3bIKe anarebpbl, COCTAaBJSTH BBIPAXKEHUS,
2.5 ypaBHeHHsl, HepaBeHCTBA I10 YCJIOBUIO 3a/lauM, MCC/Ie[oBaTb [OCTPOEHHble MOJENU C
WICII0/Ib30BaHUEM arlrapara aaredphbl
3 DYHKIUM U TPapUKU
31 OrepypoBaTh MOHATUSIMHU: (QYHKLIMS, CIIOCOObI 3aaHust (PYHKLMH, 06/1aCTh OIpe/ieeH st

Y MHOYKeCTBO 3HaueHuH QyHKIUH, rpadvK GyHKLUNH, B3aMMHO 00paTHbIe PYHKLIMN




OmnepupoBaTh IOHATHSMH: YETHOCTb U HEYETHOCTb (PYHKLUMHM, HyAU (QYHKLUH,

32 TIPOMEXKYTKH 3HAaKOTIOCTOSTHCTBA
3.3 Vcnonb3oBate rpaduku GyHKLIUM 7151 pellieHus ypaBHeHU!
34 CrpouTh Y uuTaTh rpadyiku JUHEHHOW (QYHKLWHM, KBaZpaTUUHON (QYHKLWH, CTereHHOU
. (YHKLIWY C L[e/IbIM TT0Ka3aTesieM
Wcnonb3oBath rpadviku QYHKUUWEA 711 UCCIeAOBAHUS TPOLIECCOB U 3aBUCHUMOCTEH Tpu
3.5 pellleHuM 3aJau W3 JApPYrux Y4eOHBIX TIPeJMETOB U peaslbHOW >XU3HH, BBIPAXKATb
(hopMynaMu 3aBUCUMOCTY MEXIY BeTMUNHAMHU
4 Hauvana MmaTemaTrueckoro aHanusa
il OrepypoBaTh TOHATUSAMU: TOCTIeA0BATeNbHOCTb, apudMeTHuecKass M TreoMeTpuuecKas
’ TIpOrpeccuu
42 OrepupoBaTth MOHATHSIMU: OECKOHEUHO YObIBAIOIIast reoMeTpuuecKast IIporpeccusi, CyMmma
’ 6eckoHeuHO yObIBaroIIleli reoMeTpUUeCKol Mporpeccun
4.3 3azaBaTh MOCJIE/I0BATE/TBHOCTH Pa3/TMUHBIMU CrIocobamu
a4 Wcrnonb3oBaTh CBOWCTBA MOC/IE0BATe/bHOCTEH W TIPOTPeCcCHMd /ISl pelleHUs] peabHbIX
. 3a/jau IpUK/aHOTO Xapakrepa
5 MHo’KecTBa U JIOTUKA
5.1 OnepupoBaTh MOHATUSIMU: MHOKECTBO, OTIepaLii HaJi MHO>KeCTBaMU
- Vcnonb3oBaTh TeOPETUKO-MHOKECTBEHHBIN arapar Jijis ONMCaHUsl peajbHbIX MPOLIECCOB
’ Y SIBJIEHUH, TIPU PellIeHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPeJIMETOB
5.3 OnepupoBaTth NMOHATUSMU: OTIpejie/ieHe, TeopeMa, Cie/iICTBUe, 10Ka3aTeabCTBO
11 K/IACC
Kop . .
IIpoBepsieMbie NpeMeTHbIE Pe3y/ILTaThl 0CBOEHHSI 0OCHOBHOM 00pa30BaTe/IbHOM
TIpOBEPHEMOTa MpPOrpaMmsbl Cpe/Hero ooiero o6pa3oBanusi
pe3y/bTara
1 Uwucna v BbIUMCIEHUS
OnepupoBaTh TIOHATUSMH: HaTypajbHOe, I[eJioe UHCJIO; WCIO/Ib30BaTh IPHU3HAKU
1.1 JleTMMOCTH 1jeJIbIX 4YHCesl, pa3/io’KeHWe Uucjia Ha MPOCTble MHOXXUTENU [ pelleHUs
3azau
1.2 OnepupoBaTh NOHATHEM: CTeNeHb C PallMOHAIbHBIM [TOKa3aTesieM
1.3 OmnepupoBaTh MOHATUIMU: JIOTapU(M UKCIa, AeCITUUHBIE U HAaTYpasIbHbIe JTOTaprU(MbI
2 YpaBHeHUs U HepaBeHCTBa
[IpuMeHSITb CBOMCTBA CTerneHW [Jisi TpeoOpa3oBaHUs BLIPDaKEHWH, OIEpUpPOBATh
2.1 TIOHATUSIMU: TIOKa3aTe/JbHOe ypaBHEHMe W HepaBeHCTBO; pellaTb OCHOBHbIE THIIbI
TIOKa3aTeTbHBIX YPaBHEHU 1 HePaBeHCTB
2.2

Beino/iHATe  11peobpa3oBaHus BBIDAKEHWH, CO/IeP)KAIUX JorapudMbl; OMepPUPOBATh




TIOHATUSAMU: JIorapuMUUYecKOe ypaBHEHHE U HepaBeHCTBO; pelllaTh OCHOBHbIE THIIbI

JiorapupMUUeCKUX YPaBHEHUH 1 HepaBeHCTB

2.3 HaxoauThb pelilieHUst TPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB
04 OnepupoBaTh MOHATHSIMU: CUCTeMa JIMHENHBIX YPaBHEHUH U eé pellleHNe; UCII0/Ib30BaTh
' CUCTeMy JIMHEMHBIX ypaBHeHUH Ji/Is pellleH!sl IIpaKTHYeCKuX 3ajau
”c HaxopuThb pellleHus MPOCTEMIIIMX CUCTEM M COBOKYITHOCTeH paljiOHa/IbHBIX YpaBHEHUN 1
' HepaBeHCTB
MogenupoBaTh peajbHble CUTyalldM Ha si3blke aureOpbl, COCTaB/ATh BbIPAXKEHUS,
2.6 ypaBHeHUsl, HepaBeHCTBa M CHUCTeMbI 10 YCOBMIO 3aflaud, WCC/Ie/joBaTh NOCTPOEHHbIe
MOZE/H C UCTI0/Ib30BaHUEM arlrapara aareOpsl
3 DYHKIUMN U TpapUKU
OriepupoBaTh MNOHATUSMH: [epUOAHUYecKass (QYHKLMS, TPOMEXYTKM MOHOTOHHOCTU
3.1 GYHKLMY, TOYKH 3KCTpeMyMa (YHKLH, HanOoJiblllee 1 HauMeHblllee 3HaueHusl QyHKLN
Ha TIPOMeJKYTKe; UCII0/Th30BaTh UX [k UCCIeA0BaHus (PYHKIWY, 3alaHHOM Tpadukom
OnepupoBaTb  MOHATUSAMHU:  TpaduKd  TOKasaTenbHOW, — jorapupMuyeckol  u
3.2 TPUTOHOMETPHYECKUX (DYHKUIMIA; M300paKaTh KX Ha KOOPJWHATHOW IUIOCKOCTH W
WICII0/b30BaTh /i1 PellieHust ypaBHeHUH ¥ HepaBeHCTB
33 N300pakaTb Ha KOODAWHATHOW TJIOCKOCTH TpadWKM JIMHeHHBIX ypaBHEHHH U
' WICII0JIb30BaTh WX JIJISl PeLleHUsI CUCTeMbI JIMHEMHBIX YPaBHEHUH
3.4 WUcronp3oBaTh rpadmiku GyHKUME A1 UCC/Ie0BaHUS TPOLIECCOB M 3aBUCHMOCTeN U3
' JPYTUX y4eOHBIX AUCHUTUINH
4 Hauvasa maTemMaTrueckoro aHaausa
il OnepupoBaTb  NOHATHSIMU:  HerpepbiBHast  (YyHKLUs, TPOM3BOZHAs  (PyHKLMY;
' WICTI0/1b30BaTh FeOMeTpUUeCcKUid 1 (PM3NUeCcKUid CMbIC/I TIPOM3BOJHOM /IS peliieHus 3aJa4u
42 HaxoauTh Npon3BO/iHbIE 3/eMeHTapHbIX (PYHKLMH, BBIUMC/IATH NPOU3BOZHBIE CYMMBbI,
' TIPOM3Be/IeHNs], YaCTHOTO (HyHKIUH
43 Wcronb3oBaTh MPOM3BOJAHYIO AJIsT UCC/IeoBaHUsS (YHKLMM Ha MOHOTOHHOCTb U
' 3KCTPEMYMBI, IPUMEHSITh Pe3y/IbTaThl UCCIeA0BaHMUS K TOCTPOEHHIO TPa(hKOB
a4 Hcronb30BaTh NPOM3BOJHYIO AJIs1 HAXOXK/EHUST HAU/Iyylllero pelleHus B MPUK/IaJHbIX, B
' TOM UHCJIe COLaTbHO-9KOHOMHYECKHX, 3a/jauax
e OrieprpoBaTh MOHSATHSIMU: IepBOOOpa3Hasi W MHTerpas; NMOHWMAaTh IeOMeTpUYecKdil u
' ¢bu3nuecKrii CMbIC/I MHTerpana
46 Haxogute nepBoo6pasHble 37ieMeHTapHbIX (GYHKIWH, BHIUMCIATD UHTETpasl 1o dopmyiie
' HetoToHa — JlelibHuia
47 Peliate npukaajHble 33/jauy, B TOM YKC/Ie COLMA/IbHO-9KOHOMHUECKOT0 U (PU3MUEeCKOro

XapakTepa, CpeiICTBAMH MaTeMaTUYeCKOI'o aHa/I13a




ITPOBEPSAEMBIE 3JIEMEHTBI COAEPXAHUSA

10 KJ/TIACC
Kop IIpoBepsieMbIH 3/1eMeHT CO/lep)KaHHsA
1 Uuca v BBIUUCIEHUS]
ParmonaneHele  uncsia. OOBIKHOBEHHbIE U [leCATHUHBIE /IpoOM, TIPOLIeHTHI, OeCKOHeUHbIe
11 nepuoAvyeckue npobu. Apudmerrueckue oreparviy C paldoHaTbHBIMUA YUC/IaMM, TIpeobpa3oBaHus
) UYKMC/IOBBIX BbIpakeHUH. IIpriMeHeHWe [pobeil M MPOLIEHTOB [ijisl pelleHus TPUKIAJHBIX 3a/au U3
Pa3/MUHBIX OTpac/iell 3HaHUM U peasbHOM >KU3HU
HeticTBuTenbHBIe yKc/a. PallvoHanbHBIe W MppalMOHa/IbHBIe YKcia. ApudMeTHyecKue oriepalud C
1.2 JeACTBUTEIbHBIMU  UnC/laMu. [IpUO/IMKEHHBIE BBIUMC/IEHHs, TIPaBW/Ia OKPYIJIEHWS, TIPUKUZKA U
OlleHKa pe3yJibTaTa BbIUMC/IeHUH
CrereHb C LesibIM 1OKa3aresieM. CraHzjapTHas ¢opMa 3arucyd  /IeHCTBUTeNbHOTO — UHC/a.
1.3 Vcnonb3oBaHue noaxogsiield (opMbl 3alMCH [IeMCTBUTE/BHBIX UWCe [/ pellleHus] IPaKTUYeCKUx
3a/jau ¥ Tpe/CTaB/IeHNs JaHHbIX
14 ApumeTnueckuii KopeHb HaTypaJbHOW cTerleHd. [leficTBUS C apupMeTHYeCKUMHU KOPHSIMHU
) HaTypajbHOI CTereH:
L5 CHHYC, KOCUHYC U TaHTeHC UMC/IOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTeHC UHC/IOBOTO
) aprymeHTa
2 YpaBHeHUs U HEDABEHCTBA
2.1 ToXKeCTBa U TOX/ECTBEHHbIE MPeobpa3oBaHus
2.2 ITpeobpa3oBaHKe TPUTOHOMETPUUECKUX BhIp@KeHHH. OCHOBHbIE TPUTOHOMETPUUECKHE (POPMYIIbI
2.3 YpaBHeHUe, KOpeHb ypaBHeHHs1. HepaBeHCTBO, pellleHue HepaBeHCTBAa. MeTo/ UHTepBaloB
2.4 PemieHyie 1ienbIx 1 poOHO-pariOHANBHBIX YPaBHEHNH Y HEPaBEeHCTB
2.5 PemieHrie nppalMioHa/IbHBIX YPaBHEHMH 1 HEPaBEHCTB
2.6 PelieHie TPUTOHOMETPHUUYECKUX YPaBHEHUM
57 [IprMeHeHMe ypaBHEHHII 1 HePaBeHCTB K DeLIeHHI0 MaTeMaTUUeCKUX 3aZiau U 3ajad M3 pasInyHbIX
) obsiacTell HayKu U peayibHOM )KU3HU
3 OYHKI[UM U TPaQUKH
3.1 @DyHK1WsA, crocoObl 3afanust GyHKmuU. ['paduk GyHKUUMU. B3auMHO o6paTHbIe HYHKIUN
39 O6nactb ompefiesieHUss W MHOXeCTBO 3HaueHudt ¢yHkiun. Hymu dyskuun. TIpomexxyTKu
’ 3HAKOMOCTOSTHCTBA. YETHBIE U HeUETHBIE (DYHKIUN
33 CrenieHHasi (QyHKIMSI C HaTypaJbHBIM M I[eJIbIM T0Ka3artesieM. Eé cBoiictBa u rpaduk. CBoiicTBa u
' rpadyK KOpHs n-0if cTereHu
34 TpuroHoMeTpryeckass OKDY)KHOCTb, OTpe/ie/ieHHe TPUTOHOMETPUYEeCKNX (YHKIMM UMCI0BOTO
' aprymeHTa




4 Hauvana MaTeMaTHueCKoro aHanmsa
4.1 IMocnenoBateIbHOCTH, CIIOCOOBI 3aflaHUs 1T0CIe/ioBaTeNnbHOCTeH. MOHOTOHHBIE 110C/Ie/i0BaTeIbHOCTH
Apudmernueckass M TeoMeTpuUecKass TIporpeccd. beckoHeuHO yObIBaromasi reomeTpryYecKast
4.2 nporpeccusi. Cymma 6eckoHeyHO yObiBarolleii reomeTpuueckoi mnporpeccuu. dopmyra C/I0XHBIX
TpoLieHTOoB. Vcrionb30BaHye POrpeccyy /s pellleHHst pealbHbIX 3a/au MPUK/IaJHOTO Xapakrepa
5 MHokecTBa U JIOTUKa
MHo>KeCTBO, omepalyy Haj, MHOXKecTBaMU. [luarpaMMmel Ditiepa — BeHHa. [IprMeHeHre TeOpeTHUKO-
5.1 MHO)KeCTBEHHOT0 arrapara Jjjisl OMCaHus pealbHbIX NPOLIECCOB U SIBJIEHUH, NIPU pellieHnH 3afiad U3
JPYTrUX yueOHbIX IpeJMEeTOB
5.2 Onpepenenue, TeopeMa, ClefCTBUe, [J0Ka3aTeIbCTBO
11 KVIACC
Kop, IIpoBepsieMBblii 3/71eMeHT CO/iep)KaHHUA
1 Uucna v BeIUKC/IEHUS
1.1 HarypanbHble u Liesble yncia. [Ipyu3Haku eIMMOCTH LiesbIX Yrces
1.2 CrerneHs C paliMoHa/IbHBIM NI0KasaTesreM. CBOMCTBa CTeleHU
1.3 Jloraprdm uncna. [lecsiTHYHbIe ¥ HAaTypasbHbIe JTOTapHUQMBI
2 YpaBHeHUs U HepaBeHCTBa
2.1 ITpeobpa3oBaHue BbIpaKEHUH, COZleprKallyX JIorapugMbl
2.2 [Tpeobpa3oBaHKe BEIpAKEHHH, COZieprKall{iX CTeTIeHH C palliOHa/IBHBIM TTOKa3aTesieM
2.3 IIpumeps! TPUTOHOMETPUUECKUX HepaBeHCTB
24 IToka3arenbHble ypaBHEHUS] U HEpaBEHCTBA
2.5 Jloraprmuueckre ypaBHeHHsI U HEpaBeHCTBa
6 CucreMbl JUHEWHBIX ypaBHeHMi. PellleHve NpUK/IaHBIX 33/jady C MOMOILLBIO CHUCTEMbI JIMHEHHBIX
' ypaBHEHUM
2.7 CucTeMbl ¥ COBOKYITHOCTH pallOHAa/IbHBIX YPaBHEHU! 1 HEPaBeHCTB
”g [TpumeHeHre ypaBHEHHH, CHCTeM M HEPaBeHCTB K DeIIeHHI0 MaTeMaTU4YeCKHX 3aZay M 3ajau u3
' Pa3IMYHBIX 00/1aCTel HayKU M peaibHOM KU3HH
3 OyHKIMM U rpaQUKu
31 @yukuus. Ilepuosuueckve (QyHKUMU. [IpOMEXXYTKM MOHOTOHHOCTA (YHKLMU. MaKCUMyMbl U
' MUHUMYMBI pyHKIMH. Hanbosblnee 1 HarMeHblilee 3HaueHHe (YHKLMM Ha TIPOMEXKYTKe
3.2 TpuroHoMeTpuueckre (PyHKLIMH, X CBOMCTBA U rpadUKU
3.3 IMToka3aTenbHast U oraprudmuueckast GyHKIMN, UX CBOWCTBA U Tpadykn
3.4 Vcnonp3oBanue rpadmkoB GyHKLMHN /7151 PellleHNsl ypaBHeHHH 1 IMHeHHbIX CHCTeM
35 Ncnonb3oBanue rpadmkoB (QYHKLIMN [/ HUCC/Iej0BaHUs TIPOLIECCOB M 3aBUCHMOCTel, KOTOpble
' BO3HHUKAIOT NPH PEILeHUH 3a/au U3 JPYrux y4eOHBIX MPeAMETOB U PeasbHON KU3HH




Hauana maTemaTHueCKOro aHaiau3a

4.1 HenpepriBHble GyHKIMH. MeToz UHTePBaIOB /IS pellleHrs] HepaBeHCTB

4.2 ITpousBoHas GyHKIwH. ['eoMeTprUeCcKuii U (PU3NUECKUIA CMBICT TIPOU3BOTHON

43 ITpousBosHble  37eMeHTapHbIX  (QYHKIMHA. DoOpMy/abl HaxOXAEHUs IPOWU3BOJHON  CYyMMBI,
' TIPOU3BeZIeHHsT U YaCTHOTO (DyHKI[MH

a4 IIpuMeHeHUe TIPOM3BOJHOW K MCC/AeJOBAaHMI0 (YHKI[MM HAa MOHOTOHHOCTP U 3KCTPEMYMBL.
' HaxosxeHre HanOoIbIIer0 U HAaUMEHBLIIEro 3HaueHust GYHKLUK Ha OTpe3Ke

e [TpumeHeHre TPOM3BOAHON AJIs1 HAXOK/eHWs HaW/Iyulllero pelleHus B NMPUKIAAHBIX 3aayax, AJIs
' oTIpeZiesieHsi CKOPOCTH TIPOLiecca, 3a/laHHOro (hopMyJIoi Uiu TpaduKkoM

4.6 [Meproobpa3sHast. Tabswija nepBooOpasHbIX

47 Vnrerpan, ero reoMmeTpuueckuil M (usMuUecKuil CMbICI. BbluncrieHWe WHTerpasna o opmysie

HeroToHa — JletibHuiia




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K PE3Y/IbBTATAM OCBOEHMA
OCHOBHO! OBPA30BATEJ/IbHOI ITPOT'PAMMEI CPEJHEI'O OBIIIET'O OBPA3OBAHUSA

Kop
MpPOBEPsSIeMOro
TpeOoBaHuUs

ITpoBepsieMble TpeGoBaHMS K MPeAMETHBIM pPe3y/IbTaTaM 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/ILHOI MPOrpaMMbl CpeJHero 0o1ero oopa3oBanus

BrafieHe MeTojamM [JOKa3aTe/lbCTB, aArOPUTMaMH peIIeHHs] 3a7jau; yMeHHe
(opMy/poBaTh W OIEpUpPOBaTh TMOHATUSMH: OIpeJesieHre, akCHoOMa, TeopeMa,
C/lejCTBUe, CBOWMCTBO, IIpM3HAK, J0Ka3aTelbCTBO, DPaBHOCWIBHBIE (HOPMY/IHMPOBKY;
MIPUMEHSATh UX; YMeHHe (OopMy/IHpoBaTh 06paTHOe W NPOTHUBOIIONIOKHOE YTBepKJeHue,
MIPUBOJWUTL TIPUMEpPbl ¥ KOHTPIIPUMEPHI, HKCIOIb30BaTh MeTOJ, MaTeMaTH4eCKOoH
VH/IYKUWH; TIPOBO/IMTH Jl0Ka3aTe/lbHble PACCY)XX/eHHUs MPU DPelleHnH 3a/jau, OLleHWBAaTh
JIOTMYECKYI0 TPaBWIbHOCTb  PAcCyXX/eHUM; yMeHWe OIepupoBaTh IIOHSATUSMU:
MHOKeCTBO, TIOJMHOKEeCTBO, OIepalii HajJ, MHOXKeCTBaMH; yMeHHe HCII0/Ib30BaTh
TeOPeTUKO-MHO)XeCTBEeHHBIH arrapaT ZJIsl OMMCAHUS peabHBIX TPOLeCCOB U SIBJIEHUH U
TIpY pellleHrH 33/lay, B TOM UKC/le U3 JPYrux yueOHbIX TIpeMETOB; yMeHUe OIlepupoBaTh
TOHATUSIMU: Tpad), CBsI3HBIN rpad), JepeBo, LUK/, Tpad Ha TJIOCKOCTH; YMeHHe 3a/jaBaTh U

OIMHUCBhIBATH Fpa(bbl Pa3mMuYHbBIMHA CHOCO6aMI/I; HCII0/Ib30BaTh Fpa(l)LI TpYH pelIeHrnr 3aav

YMeHMe oreprpoBaTh MOHATHSIMU: HaTypaJbHOE YKCIIO, LeJI0e YHUCIIO0, CTeleHb C LieIbIM
ToKasaTejieM, KOpeHb HaTypa/JbHOW CTeleHH, CTeTleHb C pallOHAa/IbHBIM IOKasaTeseM,
CTelleHb C JJeWCTBUTe/IbHBIM TI0KasartesieM, J10rapudM Umucia, CHHYC, KOCUHYC U TaHI'€HC
TIPOM3BOJIHOTO YHMC/IA, OCTAaTOK IO MOJY/I0, pal{MOHaIbHOE UMC/I0, UppaljOHa/lbHOe
YKMC/I0, MHOXKeCTBA HATypaJIbHBIX, LIe/bIX, PALMOHAJBHBIX, [JeHCTBUTE/NBHBIX UHCe;
yMeHHe UCII0/b30BaTh TMPU3HAKU [Ie/IMMOCTH, HAaWMeHBbIIWH oOmui [enutens U
HavMeHblllee o0lljee KpaTHOe, aqropuTM EBKiuza mpu pelleHMH 3a7iau; 3HAKOMCTBO C
Pa3IMUHBIMA TO3WULMOHHBIMU CHCTEMaMU CUMC/IeHUs; yMeHHe BBINNOHATh BhIYHMC/IEHUEe
3HaueHMA U TpeoOpa3oBaHMSI BBIPDAKEHWH CO CTeleHsMH W Jiorapupmam,
npeobpa3oBaHys JpoOHO-paljoOHaNbHbIX BEIPDXKeHNH; yMeHUe OIlepupoBaTh IOHATUAMU:
ToC/Ie/loBaTe/IbHOCTb, apudMeTHUecKass IPOrpeccusi, TeoMeTpUuecKasi IpOrpeccus,
OeckoHeuHO  yOblBaroLlass  TeoMeTpUUecKas — IPOrPecCHs;  yMeHHe  3a/jaBaTh
TOC/IeIOBaTe/IbHOCTH, B TOM UHCJEe C TIOMOLIbI0 peKypPpPeHTHbIX (OpMyJ; yMeHue
OIepupoBaTh TMOHATHSMU: KOMIUIEKCHOE UMCJIO, COINpsDKEHHble KOMILIEKCHble YHCIIa,
MOAY/nb W apryMeHT KOMILJIEKCHOTO YHMc/ia, (opma 3amucyd KOMIUIEKCHBIX YHCes
(reomeTpuueckas, TPUTOHOMETpUUECKass W anrebpanyeckas); YMeTb IPOU3BO/UTH
apu(MeTHuecKre [eMCTBUS C KOMIUIEKCHBIMH UHWC/AaMH; TIPUBOJUTH TPUMepbI
WCI0J/Ib30BaHUsl KOMILIEKCHBIX UMCe/I; OlepUpOBaTh MOHATUSAMU: MaTpuua 2x2 u 3%3,

oripezie/inTe/Ib MaTPHULIbI, FEOMeTpI/ILIECKI/Iﬁ CMBICJT OTIpeIe/TuTe I

YMeHue ornepupoBaTh TOHATHUSMU: pallHOHANbHbIe, UpPalMOHA/IbHBIE, TTI0Ka3aTelbHbIe,
CTereHHbIe, JIorapupMUUecKre, TPUTOHOMETPUUECKHe yPaBHEHWs W HePaBeHCTBa, WX
CUCTEMBI;,  yYMEHHWE  OTepUpOBaTh  TOHATHAMM:  TOXKIECTBO,  TOXKAECTBEHHOE
npeobpa3oBaHre, YypaBHEHHe, HEPaBEeHCTBO, CHCTeMa YpaBHEHHH M HepaBeHCTB,

PaBHOCW/IBHOCTb YPaBHEHHH, HepaBeHCTB W CHUCTeM; YMeHHe pellaTb YpaBHEeHHs,




HepaBeHCTBA M CUCTeMbl C TIOMOIIbIO Pa3/IUYHBIX IPUEMOB; pelllaTb YpaBHEHWS,
HepaBeHCTBA U CHCTEeMbl C I1apaMeTpoOM; IPHMEHSITh YpaBHEHHs, HepaBeHCTBAa, WX
CHCTEeMBI /IJIs1 pellieHH|s] MaTeMaTHUeCcKHX 3aJjau U 3a/1au U3 pa3/InuHbIX 00/1acTeil HayKu U

peasibHOM KU3HU

YMeHHe orepupoBaTh MOHATHSMM: GYHKOMsS, UYETHOCTb (GYHKLWMH, TEPUOAUYHOCTH
(YHKIMY, OrpaHUUYEHHOCTh (YHKI[MM, MOHOTOHHOCTb (YHKIMH, KCTPEMyM (YHKIIWH,
Haubosblllee U HavMeHbIlee 3HaueHWs (YHKIUM Ha TIPOMEXYTKe, HerpepbIBHAs
GbyHKLMS, acuMITOThl rpadmka (YHKLUM, TepBas W BTOpas MPOM3BOAHAs (QyHKIWH,
TeOMETPUUECKUN U (PU3NUECKMI CMBIC/T TTPOM3BOHOM, MepBoobpa3Hasi, omnpezeneéHHbIN
VHTEerpaj; yMeHHe HaXOJWThb AaCHUMITOThl TpaduKka (YHKLIWUU; YMeHHe BBLIUMC/ISTh
TIPOU3BO/IHBIE CYMMBI, NTPOW3BEJEeHNs], YaCTHOIO W KOMIIO3WLMN (YHKIWUH, HaXOAWUTh
ypaBHeHHMe KacaTeJbHOM K rpaduky OCYHKIMY; YMeHHe HaXO[WTh TPOU3BOJHBIE
3/IeMEHTapHBIX (YHKIUH; yYMEeHWEe WCII0/b30BaTh TMPOU3BOAHYI0 [/ UCC/IeJOBAHUS
(byHKIMI, HAXOAUTb HaKOOJIbIIIE U HAUMEHBIIIMe 3HaueHus1 PYHKIUH; CTPOUTh TPaduKu
MHOTOUJIEHOB C MWCMO/Mb30BaHMEM amiapaTa MaTeMaTH4ecKoro aHaiv3a; IMPUMEHSTh
MPOU3BO/IHYIO [l HAXOX/|€HWsl HAW/IyUIlero pelleHWs B TMPUK/IAJHBIX, B TOM 4YHCIIe
COLIMA/IbHO-9KOHOMUYECKUX U (DU3MUeCcKUX 3a/lauax; HaXOAUTh TUIOLAAU U O00BEMBI
¢buUryp C omoIpr0 UHTEerpaa; MpUBOAUTH MPUMepbl MaTeMaTHUeCKOT0 MO/IeTMPOBaHUs

¢ oMo1po AuddhepeHIIMaTBHBIX YPaBHEHUH

YMeHHe OrepupoBaTh MOHATUSAMU: rpaduk QyHKIMH, obpaTHas QYHKLHS, KOMITO3ULIUS
GbyHKIMH, JUHeNHas GYHKLWs, KBajpaTHuHas GYHKLWS, palvoHanbHas (yHKUus,
cTerieHHasi QYHKLHs, TPUrOHOMeTpUdeckre (yHKLIWH, 0OpaTHble TPUTOHOMETPHUUECKHE
(GbyHKUIMYM, TIOKa3aTe/bHas W Jiorapudmuueckas (yHKIUH; YMeHHWe CTPOWUTh TpaduKu
W3yueHHBIX (PYHKUMH, BBIMOMHATE TIpeoOpa3oBaHus rpadykoB GyHKIWH, UCTIONIB30BaTh
rpaduKy A U3yueHHs MPOLECCOB U 3aBUCUMOCTEH, TIpYU pelleHud 3aJau U3 Jpyrux
yueOHBIX MPeAMETOB U 3ajlau U3 peasibHOW YKU3HH; BbIpaXKaTh GOPMYJIaMH 3aBUCMOCTH
MEXXIy BeJMUHHAaMM; WCTO/Ib30BaTh CBOMCTBA M rpadmku (QYHKOWNA A perieHds
ypaBHeHMI, HepaBeHCTB W 3ajau C IlapameTpamy; M300pakaTb Ha KOOpPAWHATHOM

TIJIOCKOCTH MHOYKeCTBa pellleHUli ypaBHeHu, HepaBeHCTB U UX CUCTeM

YMeHMe pellaTh TEKCTOBBbIE 33/jJaul Pa3HbIX TUIOB (B TOM YWC/Ie HA MPOLIEHTHI, JOJIU U
YacTy, Ha JBIKeHHe, paboTy, CTOUMOCTh TOBApOB U YC/IyT, HAJlOrH, 3afaud U3 obmactu
yTIpaB/IeHus! IMUHBIMUA U CeMeHHbIMU (PMHAHCAMM); COCTAB/ISITh BbIPAyKEHHS], YPaBHEHHS,
HepaBeHCTBA M UX CUCTeMBI 110 YCJIOBUIO 3a[jaud, UCCIefl0BaTh MOIyYeHHOe pelleHue U
OLIeHMBaTh I1paB/ONOA0OHOCTE  pe3y/lbTaToOB; YMeHHe MOJe/MpOBaTh peasbHbIe
CUTYal|{ Ha sI3bIKe MaTeMaTHKH; COCTaBJIsATh BbIPa)KeHUs], YypPaBHEHHS], HEpaBeHCTBa U UX
CHCTeMBI 110 YCOBHIO 3a/la4yd, UCC/Ie[0BaTh MOCTPOEHHbIE MOZEIA C MCIO/b30BaHUEM

anrapaTa anreOpbl, UHTEePIIPEeTUPOBATh TOJIyYeHHbBIN pe3ysibTaT

YMeHHe OneprpoBaTh MOHATHAMU: CpefHee aprMeTHUecKoe, MeAraHa, Haubosbliee U
HauMeHblllee 3HaueHUs, pasMax, [UCIepCcUs, CTaHJAPTHOE OTK/JIOHEeHHEe UHC/IOBOTrO
Habopa; yMeHHe W3B/I€KaTb, WHTEPIIPETHPOBaTh HMH(GOPMALMIO, TPEACTaB/IeHHYI0 B
Tab/MLaX, Ha AWarpaMMax, rpadpKax, OTPaKAIOLIYI0 CBOMCTBA PeasbHBIX TPOLIECCOB U

sIBJIEHUH; TIPe/ICTaBATh WH(POPMALIMIO C TOMOIIBI0 TabJML] U IMarpaMM; MCC/Ie/IoBaTh




CTaTUCTUYECKHEe [aHHble, B TOM 4YKC/Ie C IPHUMEHeHHeM rpa(bnqecm/lx MeTOoAO0B U
3JIEKTPOHHBIX CPeZCTB; Fpa(l)I/II-IE‘CKI/I nucciaeg0BaTb COBMeCTHEIE Ha6]’[I-O,I[EHI/IF[ C TIOMOLIBIO

AvarpaMm paCCerBaHHA U JINHEeTHOM perpeccumn

YMeHHe OrepupoBaTh TOHATUSMH: CAyYalHBIM OMBIT W C/ydaliHOe COOBITHe,
BEPOSATHOCTb CJTYYaliHOTO COOBITHS; YMEHHE BBIUMCISATh BEPOSITHOCTD C UCTO/Ib30BaHUEM
rpauueckux MeTOZOB; IPUMEHSTh (OPMYJIbl CIOXKEHHUsS U YMHOXKEHUsI BepOSITHOCTEH,
dbopMysy mMO/MHON BeposATHOCTH, GopMyny bBepHymnu, KOMOWHATOpHbIE (GakKThl U
GopMybl; OLIEHWBAaTh BEPOSTHOCTU DeaNbHBIX COOBITHH; YMeHHe OIepUpOBaTh
TOHATHAMU: CilydyalHasi BeJMUMHA, paclipefie/ieHHe BepOSITHOCTeH, MaTeMaTHuecKoe
OXKHZlaHWe, JUCIIePCHs] U CTaH[JapTHOE OTK/IOHEHHe C/Iy4aiHOW BeJWUMHBI, (YHKLHH
pacrpefiefieHdsi M IUIOTHOCTM DaBHOMEpHOrO, IIOKa3aTeJbHOI0 U HOPMaJbHOIO
pacrnpesiefieHUi; YMeHHe WCII0/Ib30BaTh CBOWCTBA M3Y4YeHHBIX PpaclpefiesieHui st
pellleHHs] 3aZay; 3HAKOMCTBO C IIOHATHSIMU: 3aKOH OOJBIIMX UHMCEN, METO/pbI
BBIOOPOUHBIX HCC/Ie0BaHWM; YMeHHe TIPHUBOJUTL TIpHMephl TIPOSIB/IEHUs 3aKOHa
OONBIIMX UYHCEN B TIPUPOAHBIX M OOLIECTBEHHBIX SIBJIEHUSIX; yYMEHHe OIepUpOBaTh
TIOHATHSIMU: COUYeTaHue, MlepecTaHOBKa, YMC/I0 COYeTaHUM, YHC/IO MepecTaHOBOK; O1HOM
HbloTOHa; yMeHHe NMPUMeHSTh KOMOMHATOpHbIe (DaKThl U pACCY>KAEHUS [Jisi peLleHus
3ajlau; OLEHHWBAThb BEPOSTHOCTH peajlbHbIX COOBITHH; COCTaB/STh BEPOSITHOCTHYIO

MozJe/ib U UHTEPIIpeTHUPOBATh HOHYHEHHLIﬁ pe3y/ibTaT

YMeHUe onepHupoBaTh MOHATHUSMU: TOUKA, NpsMas, IJIOCKOCTb, [IPOCTPAHCTBO, OTPe30K,
Jy4, BeJMUMHA yIJIa, TUIOCKUMA yroj, JABYIPaHHBIM yrosi, TPEXTpaHHBIA yTod,
CKpelljMBaolecss TpsiMble, TapajiebHOCTb M TepleHUKY/IIPHOCTb TIPSAMBIX U
TJIOCKOCTEH, Yron MeXKAy MPSIMBIMH, YTO/I MEXJY TPSIMOM U TVIOCKOCTBIO, YTO MEXIY
MJIOCKOCTSIMM, PacCTOSIHMe OT TOUKW [0 IUIOCKOCTH, PacCTOsTHHMe MeXAy TMpSIMbIMU,
paccTosiHMe MeXJy IVIOCKOCTSMM; YyMeHHe WCIO/b30BaTh IIPU  pellleHWd 3ajau
u3ydyeHHble (akThl U TeopeMbl IIaHUMeTPUM; YMeHHe OL|eHHBaTh pa3Mepbl 0OBEeKTOB
OKpY>Kalolllero MHUpa; CTPOUTh MaTeMaTH4yeCKHe MOJEeNIHU C MOMOILbI0 FeOMeTpUYeCKUX

TTOHATUM U Be/IMUMH, pellaTb CBA3dHHbI€ C HUMU TIPAKTUUECKHE 3a4aur
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YMeHHe OmepyupoBaTh MOHATHSIMU: TJIOWAAb (GUTYPEI, 06bEM (GUTYPBI, MHOTOIDAaHHYK,
NpaBU/IbHBIM MHOIOTPaHHHUK, CeueHHe MHOIOrpaHHKKA, Ky, Mapasuiesenumes, pusma,
nupamyza, purypa u rnoBepxHOCTb BpallleHUs], LIWIKWHAD, KOHYC, 11ap, cdepa, Mouajb
cepsl, MJIOMIA/L MOBEPXHOCTH MHUPAaMUJBI, TIPU3MBI, KOHYCa, LHIMHAPA, 00bEM KyOa,
MPSIMOYTO/IbHOTO Tapasijiesieniurefia, NMUpaMUbl, MPU3MbI, LWIMHAPA, KOHYycCa, Ilapa,
pa3BépTKa IIOBEPXHOCTH, CeueHWsl KOHyca M LWIMHApA, TMapasvlesibHble OCH WU
OCHOBaHHIO, ceueHHe 111apa, TVIOCKOCTb, Kacaromascs cdepsl, LUIHHPa, KOHyCa; YMeHue
CTPOMTb CeyeHHe MHOTOIDaHHHKA, W300pakaTb MHOrOTPAaHHUKH, QUIYpbl U
TIOBEPXHOCTH BpallleHus], UX CeueHUs], B TOM UMCJ/Ie C TIOMOIIBIO 3/IeKTPOHHBIX CPefiCTB;
yMeHMe TIPUMEHSITh CBOMCTBa reoMeTpUYecKuX (Uryp, CaMOCTOsITebHO (hOPMYIUPOBaTh
oripeZiesieHUs] M3ydyaeMbIX (Uryp, BBIJBHraTh THIOTe3bl O CBOMCTBAX MU TPU3HAKax
reoMeTpuuecknx ¢uryp, 0OOCHOBBIBaTH WM OMNPOBEPraTh WX; yMeHHe MPOBOJAUTH
Knaccupukanyioo GUryp 10 pa3M4YHBIM TIpPU3HAKaM, BBIIOJHATE HeoOXOAUMBIE

AOTIO/THHUTE/IbHbIE TIOCTPOeHHWA
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YMeHue oreprpoBaTh MOHATHSIMU: [IBIKEHNE B IIPOCTPAHCTBe, Napasule/ibHbIM MepeHoc,
CUMMETpHsI Ha TIJIOCKOCTH U B TPOCTPAHCTBe, TOBOPOT, NpeoOpa3oBaHue Moa00us,
nozfo6HbIe GUryphl; yMEHHe PAaCcTio3HaBaTh PaBHbIE U MOJA00HBIE (DUTYDBI, B TOM UKC/IE B
TIpUpo/ie, UCKYCCTBe, apXWUTEeKType; MCII0/b30BaTb reoMeTpHUecKHe OTHOLIEHUs] INpU
pelLleHHH 3a/jay; HaXOJUTh TeOMeTpUUecKre BeJTMUMHbI (JJIFHa, YToJl, IJIoLafb, 00bEM)
MPU PEIleHUM 3a/jau U3 PYruX y4deOHBIX TIPEMETOB U U3 peanbHOM >KU3HHU; YMEHHe
BBIUMC/ISITE TeOMeTpUuecKue BeJMUMHBL (JJIMHA, Yros, IUIomajb, 00bEM, IUIOLa/b
TIOBEPXHOCTH), MCIO/b3ysl U3yueHHble (OPMYy/bl W MeTOAbl, B TOM 4HC/e: IUIOIaZb
TIOBEPXHOCTH MHUPAMUJbI, TIPU3MBI, KOHYCa, LWIMHApA, miomans chepbl; 00bEM Kyba,
MIPSIMOYTOJIBHOTO  TIapaJlyiesienire/ia, TMHUpaMyAbl, TIPU3MBI, LWIMH/pa, KOHyca, I1apa;

yMeHHe HaxOJUTb OTHOILIeH!e 00bEMOB MOZI0OHBIX GUryp

12

YMeHHe OMepupoBaTh TMOHSATHUSIMU: TPSIMOYTO/bHAas CHUCTEMa KOOPJAWHAT, BEKTOD,
KOODJMHATHI TOUKH, KOOPIUHATHEI BEKTOPA, CyMMa BEKTOPOB, MPOU3BeIEHHE BEKTOpa Ha
UKC/IO, pa3/ioKeHWe BeKTopa Mo 0asucy, CKajaspHoe TIPOU3Be/ieHre, BEKTOPHOE
MpOW3BeJIeHHe, Yrojl MeXIy BEeKTOpaMM; YMeHHMe WCIO/b30BaTh BEKTODHBIA U
KOODJMHATHBIA METO/| JJisl PelleHHsi reOMeTPUUeCKUX 3aflad UM 3ajau APYrux y4eOHbIX

rpeZiIMeTOB

13

YMeHue BbIOUPATh MOJXOAIMN METO/, /ISl PELlIeHUs 3aZiaun; TTOHMMaHue 3HAUYMMOCTH
MaTeMaTUKU B U3yUYEHUM MPUPOJHBIX U OOILeCTBEHHBIX MPOLIECCOB U SIBJIEHUM; YMEHHe
pacro3HaBaTh TIPOSIBJIEHME 3aKOHOB MaTeMaTWKH B WCKYCCTBe, yMeHWe TPHBOJAWTH

TIpUMepbl MaTeMaTUYeCKUX OTKPBITHI POCCUHCKON 1 MUDOBOM MaTeMaTHUeCKoi HayKu




INIEPEYEHD 3JIEMEHTOB COJEPXXAHNISA, ITPOBEPAEMBIX HA EI'3 ITO MATEMATHKE

Kop IIpoBepsieMblil 3/IEMEeHT COfiep)KaHHUS
1 Uucsia ¥ BbIUMC/IEHUS
1.1 Harypanbnble 1 Liesble yncia. IIpyusHaky e/IMMOCTU LieJIbIX YKhCeI
19 PaupoHanbHble  uncna. OOBIKHOBEHHBle M [leCSITUUHble Jpo0W, TIPOLIeHThHl, OecKOHeuHble
’ nepuoAuvecKue Apodu
13 ApudmeTtnueckuii KopeHb HaTypalbHOM cremeHd. [lelicTBusi ¢ apudMeTUUeCKUMU KOPHSIMHU
’ HaTypaIbHOM CTeTleH!
1.4 CrerneHb C LjesIbIM NoKa3artesieM. CTeleHb C paljioHaIbHBIM I0Ka3aresneM. CBOMCTBa CTereHn
L5 CHHYC, KOCUHYC U TaHTe€HC YMC/IOBOrO apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHI'eHC YKMC/I0BOTO
. apryMeHTa
1.6 Jlorapu¢wm uncna. [JecaTUUHbIe U HaTypasbHbIe JTOrapUQMbI
L7 [JelicTBuTtenbHble  uncia.  ApudMeTndeckue — orepanud  C  JIeMCTBUTENbHBIMM — YHC/IAMU.
' TTpubIMKEHHBIE BHIUMCTEHYS, TIPABU/IA OKPYT/IEHHs, IPUKKU/KA U OL[eHKA Pe3y/ibTaTa BhIYUC/IEHUH
1.8 ITpeobpa3oBaHKe BhIPAXKEHUI
1.9 KommnekcHble unciia
2 YpaBHeHUs U HEDABEHCTBA
2.1 Llenble v ApoGHO-palIMOHAJIBHBIE YPABHEHUS
2.2 VppatonabHble ypaBHeHUs.
2.3 TpuroHomeTpuueckre ypaBHeHUs
24 IToka3aTenbHBIE U JTOTapUpMUUYecKHe YpaBHEHUs
2.5 Llenble v ApoOHO-pALMOHA/TBHEIE HEPABEHCTBA
2.6 VppauroHanbHble HepaBeHCTBA
2.7 ITokasaresbHble U JorapumMuyecKiie HepaBeHCTBa
2.8 TpuronoMmerpuueckre HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUM 11 HepaBeHCTB
2.10 YpaBHeHUs], HepaBeHCTBa U CUCTEMBI C [IapaMeTpaMuy
2.11 Martpulia cucTeMbl IMHENHBIX YpaBHeHUi. OnpeZiesuTeb MaTpULibI
3 OyHKIMY U TPaQUKH
31 @OyHKUWs, crocobbl 3a7anus yHKIMU. ['paduk yHkuyu. B3aumHo obpatHble QyHKIuM. YETHBIE U
’ HeuéTHbIe QyHKIMH. [Teproguueckue QyHKIN
O6nactb ompefie/ieHUss ¥ MHOXeCTBO 3HaueHud ¢yHKuuH. Hymu ¢yHkipm. I[TpomexyTku
3.2 3HAKOIOCTOSTHCTBA. [IpPOMEXYTKM MOHOTOHHOCTH (GYHKLMHA. MaKCMMyMbl 1 MHUHHUMYMBI (DYHKIUH.
HawnbornbItiee v HaMeHbIlee 3HaueHWe QYHKIUU Ha POMEKYTKe
3.3

CrerneHHasi (GYHKIUSI C HAaTypaJbHBIM U LieJIbIM TIOKa3aTeneM. Eé cBolictBa u rpaduk. CBoiicTBa U




rpaduK KOpHs n-oif cTereHu

3.4 TpuroHomeTpudeckue GPyHKIMH, UX CBOHCTBA U rpauKu

3.5 IMoka3aTenbHast 1 torapudmMudeckast GyHKIMH, UX CBOWCTBA U TpadyKn

3.6 Touku paspeiBa. AcuMnToTh rpadukoB GyHKIMM. CBoMcTBa (PYHKIMH, HETIPEPLIBHBIX Ha OTPe3Ke

3.7 ITocnefoBaTeIbHOCTH, CIIOCOOBI 3alaHNs 110C/Ie/|0BaTeNbHOCTEN

3.8 Apudmernueckas ¥ reoMeTpruUecKast mporpeccii. @opMmyra CJIOXKHBIX MTPOLIEHTOB
4 Hauasna MmaTemMaThueCKoro aHauusa

4.1 IIpousBogHas GyHKK. [Ipor3BogHbIe 371eMeHTapHbIX GyHKLIUN

42 [lpumMeHeHVWe TIPOM3BOJHOM K WCC/e/[OBaHWI0 (YHKUMHA Ha MOHOTOHHOCTb WM 3KCTPEMYMBI.
. HaxosxzieHre HanboJIbLIIero ¥ HauMeHbIIero 3HaueHust GyHKLMY Ha OTpe3Ke

4.3 ITepBoo6Opa3Hasi. VIHTerpan
5 MHosKecTBa U JIOTUKA

5.1 MHokecTBO, orepalyy HajJ, MHO>KeCTBaMH. [JuarpamMmel JDiinepa — BenHa

5.2 Jloruka
6 BepoATHOCTB ¥ CTaTUCTHKA

6.1 OnwucaresnbHas CTaTUCTHKA

6.2 BeposTtHoCTE

6.3 Komb6uHaTopuka
7 I'eomeTpus

7.1 ®urypsl Ha IJIOCKOCTH

7.2 IIpsiMbie ¥ MJIOCKOCTH B TIPOCTPAHCTBE

7.3 MHororpaHHukKu

7.4 Tea ¥ NOBepXHOCTH BpaLL[eHUsA

7.5 KoopuHaTb! 1 BEKTOPbI




YYEBHO-METOIHWUYECKOE OBECIIEHEHHWUE OBPA3OBATEJIBHOI'O
ITPOLIECCA

OBA3ATEJIBHBIE YHEBHBIE MATEPHUAJIBI [IJI14 VHEHHUKA

METOIOUYECKHUE MATEPHUAIJIBI [IJId YHUTEJIA

U ®POBBIE OEPA3OBATEJIBHBIE PECYPCHEI U PECYPCHI CETU

HMHTEPHET

[Tpu peanmu3alvu IIPOrpaMMHI 10 anredpe ¥ HavyajgaM MaTeMaTU4YeCKOTO
aHaJIM3a Ha YPOBHE CpefHero o0iiero oopa3oBaHus UCIOJIb3YIOTCSI
5JIeKTPOHHEIE 00pa30BaTeIbHEIE PECYPCHI, YTBEPXKAEeHHBIEe [IprnKazoM
MunucTtepcTBa npocselleHus Poccurickon @enepanuu ot 23 urosnsg 2025r.
Ne551 «O6 yTBepXKOeHUU hemepaaIbHOro IepeyHs 3JIEKTPOHHBIX
o0pa30BaTeIbHBIX PECYPCOB, OONMYIIEHHBIX K UCIIOJIb30BaHMUIO IPU
peanu3aly UMeIIINX TOCYIapCTBEHHYIO aKKPEeaIuTaInio 00pa3oBaTeIbHBIX
IIporpaMM HadaJbHOTO OOIIero, OCHOBHOTO 00IIero, cpegHero ob6Iero

oOpa3oBaHUsI»



