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MHNOACHUTEJIBHAS 3AIITMCKA

Pabouas mporpamma o MaTeMaTHKE Ha yPOBEHb CPEIHEr0 00IIero oopa3oBaHus Jis
oOyuaromuxcs 10 — 11 - x kmaccoB AHO COIL umenu M.I1.CsetnoBoii pazpaboTaHa B COOTBETCTBUU C
TpeOOBAHUSIMU:

o ®epaepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccutickoii denepamumnyy;

e mpukaza MunnpocBemenuss ot 31.05.2021 Ne 287 «O6 yrBepxkaeHun (enepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTAaHAaPTa OCHOBHOI'O O0ILEro 00pa3oBaHUs»;

e mpukaza MunnpocsenieHus ot 18.05.2023 Ne 370 «O06 yrtBepxkneHun deneparbHON
00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O OOIIIEr0 00pa30BaHUM;

o npuka3za Munnpocseuenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsiaka opranuzanuu u
OCYIIECTBJICHUSI 00pa30BaTEIbHOM JEATETLHOCTH IO OCHOBHBIM 00II€00pa30BaTEIbHBIM
porpaMmaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HadajJbHOI'O OOIIEro, OCHOBHOTO OOLIEro U
CpeAHero o01ero oopazoBaHus»;

e CII 2.4.3648-20 «CaHuTapHO-3MUIEMUOJIOTHYECKIE TPEOOBAHUS K OpraHU3alUsM BOCHUTAHUS
1 00y4eHHUs, OT/AbIXa U O3/IOPOBJICHUS JI€TE€H U MOJIOJIEKHU», YTBEPKACHHBIX TOCTAHOBIECHUEM
[JIABHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'urueHndyeckue HOpPMAaTHUBBl M TpeOOBaHUS K OOECIEYEHHUIO
O6e3omacHocTM W (MiaM) O€3BpPEeJHOCTH JUIs 4eloBeKa (PAKTOpOB cpeabl OOMTaHUS,
YTBEPKIACHHBIX IOCTAHOBJIECHUEM IJIABHOIO CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e KOHIENIMM IpENoAaBaHus PYCCKOro s3blka M jureparypsl B Poccuiickonn ®Penepanuu,
yTBEpXACHHOH pacniopsbkenueM IIpasurenscrsa oT 09.04.2016 Ne 637-p;

e ydeOHOro IulaHa cpefHero odmiero ooOpasoBanus, yreepxaeHHoro nmpukazoM AHO COILl nmenun
N.IT.CetnoBoii ot 29.08.2025 Ne 52 «O BHeCEeHHHU U3MEHEHUN B OCHOBHYIO 00Pa30BaTEIbHYIO
MIPOrpaMMy OCHOBHOTO 0OIIIEro 00pa3oBaHUs»;

e (QenepanbHOil paboueil mporpaMmsl 0 yueOHOMY npeaMeTy «MaTeMaTHukay.

Pabouas mporpamma OpreHTHpPOBaHA Ha IEJIEBBIC IPHOPHUTETHI, CHOPMYIIMPOBAHHEIE B ()eIepaIbHOM
paboueii mporpaMMe BocIUTaHus U B paboueit mporpamme Bociutanus AHO COL umenu
N.I1.CetrnoBoii

VY4eOHblil Kypc «Anrebpa ¥ Hayalla MAaTEeMAaTUYECKOTO aHajIu3a» sBISETCS OJHUM U3 Hambosee
3HAYUMBIX B TMPOTpaMMe CPEIHEro OOIIero oO0pa30BaHUs, IOCKOIBKY, C OJHOH CTOPOHBI, OH
obecrieunBaeT MHCTPYMEHTAIBHYIO 0a3y U1 U3YYCHHS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYToM
CTOPOHBI, (HOPMHUPYET JIOTHUECKOE U aO0CTPAKTHOE MBIIICHHE 00YJaIONINXCs Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOGHMSI MH(POPMATUKH, 00I1IeCTBO3HAHUS, HICTOPUH, CIIOBECHOCTHU U APYTUX AUCUUILUINH. B pamkax
JAHHOTO Y4eOHOro Kypca 0oOydaroliuecs OBJa/IeBalOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKH,

KOTOpast (OpMYIHPYET CBOU AOCTIIKEHHS B MaTeMaTHUECKOH (hopme.



VY4eOHbIi Kypc aareOpsl ¥ Hadyal MaTEMATHYECKOTO aHaIM3a 3aKJIabIBACT OCHOBY /ISl YCIEIIHOIO
OBJIQICHUSl 3aKOHaMU (U3MKHM, XHUMHUHM, OMOJIOTMH, TMOHUMAHUS OCHOBHBIX TEHAECHUMH pa3BUTHA
SKOHOMHKH U OOIIECTBEHHOH J>XU3HH, IO3BOJISICT OPUEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX H
KOMITBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIIOJIb30BaTh WX Ui JajbHEUIIEero oOpa3oBaHUS U B
IIOBCEHEBHOM kMu3HM. B TO ke Bpems oOBJajgeHHe aOCTPAaKTHBIMM M JIOTHYECKH CTPOTHUMHU
KOHCTPYKLUSAMU anreOpbl 1 MaTeMaTHUYECKOr0 aHAJINW3a Pa3BUBACT YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTUHHOCTB, JOKa3bIBaTh YTBEPXKACHUS C TOMOINBIO MHIYKIHMU U PACCYXIATh
JIelyKTHUBHO, UCIOJIb30BaTh 0000IIEHHE M KOHKPETU3AIUIO, a0CTparupoBaHue M aHAJIOTHIO, (hopMupyer
KPEaTUBHOE U KPUTHUECKOE MBIIIUIEHUE.

B xoze nzyuenus yue6Horo kypca «Anredpa 1 Hauyana MaTeMaTHYECKOr0 aHaIu3a» 00yJaroliuecs
MIOJTy4al0T HOBBIM OTBIT PEUICHHUS MPUKIATHBIX 33/1a4, CAMOCTOSTEIHLHOTO MMOCTPOSHHSI MATEMaTHYECKUX
MOJIeNiell peabHBIX CUTYallMid, MHTEPIPETALUU IOJYYCHHBIX PEUICHUH, 3HAKOMSTCS C MpUMEpamMH
MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE, HAyKe U UCKYCCTBE, C BBIIAIOLIMMUCS MaTeMaTHYECKUMU
OTKPBITUSAMH U UX aBTOPAMHU.

VY4eOHbIi Kypc 00siafiaeT 3HAYUTEIBHBIM BOCITUTATEIBHBIM ITOTCHIIMAIOM, KOTOPBIH pean3yercs
KaKk uepe3 y4eOHBIH MaTepuall, CHOCOOCTBYIONIMI (DOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK U
yepe3 crnenupuKy yuyeOHOM AeATeNbHOCTH, TPeOYIoLed MpoaoKUTEIbHON KOHIEHTpAllud BHUMAaHUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIy4YEHHBII pe3ybTar.

B ocHoBe MeTonuku oOy4deHHMs anreOpe W HadalaM MaTeMaTHYeCKOro aHaluMu3a JISKUT
NeSITeTbHOCTHBIN MMPUHIUT 00YYEHUSI.

B crpykType yuyeOHoro kypca «Anrebpa M Hayaja MaTEeMaTH4YE€CKOTO aHAIN3a» BbIACICHbI
CIIEAYIOIINE COJIepkKATEeIbHO-METOANYEeCKHEe JTUHUU: «Hucna 1 BeIYUCICHUS, «DYHKIUU U TpapuKuy,
«YpaBHEHUS] U HepaBeHCTBa», «Hawanma maTemarmdeckoro aHanmm3a», «MHOXecTBa W JIoTMKa». Bce
OCHOBHBIE COJICPKATEIbHO-METOAMYECKIE JTHHUN M3Yy4YaroTCs Ha MPOTSHKEHWH ABYX JIeT OOydeHUs Ha
YPOBHE CpEIHEro oo1iero oo0pa3oBaHusi, €CTECTBEHHO IOIOJHSSA APYT Apyra U MOCTENEHHO HACHIIIAsChH
HOBBIMM TeMaMH M pasjenamu. J[laHHbIM y4eOHBIH Kypc SBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
o0bemuHsIeT B cebe colep)KaHWe HECKOJBKHX MaTeMaTHYeCKUX AWCIUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETpPHS, MAaTEMAaTHUECKUI aHAIIN3, TEOpUs MHOKECTB, MaTeMaThdeckas Jioruka u apyrue. Ilo
Mepe TOro Kak oOydaroliuecs OBIaJeBalOT BCE Oosiee IMMPOKUM MaTeMaTHYeCKHM ammapaTroM, y HHX
MOCJIE0BATENbHO (OPMHUPYETCS U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIENb
peabHON CUTYAIlMH, TIPUMEHSATh 3HAHHSA, TOJTYYEeHHBIC NMPH W3YUYEHUH Y4eOHOTO Kypca, IS peIIeHHs
CaMOCTOSITENTEHO CHOPMYITHUPOBAHHON MaTEMAaTHIECKOH 3a/1a4H, a 3aTeM UHTEPIPETHPOBATH CBON OTBET.

CopnepxaTenpHO-MeTOAMYeCKass JHUHUS «YuMcna W BBIYMCICHUS» 3aBepuiacT (OopMHUpPOBAHUE
HaBBIKOB MCIOJIb30BAHUS ACHCTBUTENBHBIX YHCEI, KOTOPOE OBUIO HAYaTO Ha YPOBHE OCHOBHOTO OOIIIEr0o
obpasoBanusi. Ha ypoBHe cpemnero oomero oopa3oBaHus 0co60e BHUMaHUE yenseTcs OPMUPOBAHUIO

HAaBBIKOB pallMOHAJIBHBIX BBI‘IHCHGHHﬁ, BKIIIOYArOUINX B ce0s MCIOoJIb30BaHKE Pa3IMYHBIX (bOpM 3alliucCHu



yyciaa, YMEHHE JelaTh NPHUKUAKY, BBINOJIHATh NPUONMKEHHBIE BBIYMCICHMS, OLCHUBATh YHCIIOBBIC
BbIpaXEHUs, paboTaTh C MaTEeMAaTUYECKUMHU KOHCTAHTAMU. 3HAKOMbIE OOY4YarOLIMMCS MHOXECTBA
HaTypaJIbHbIX, ILE€JIbIX, PAlUOHAIBHBIX M JEMCTBUTEIBHBIX YHUCEN JOIOJIHAIOTCS MHOKECTBOM
KOMIUIEKCHBIX uncel. B KakIoM U3 3TUX MHOXECTB paccMaTpUBaIOTCS CBOMCTBEHHBIE €MY
cneunduyeckre 3a1a4y U ONepaluu: AeJIeHUEe HaLell0, OIIepUPOBAaHUE OCTATKAMU HA MHOYKECTBE LIEJIbIX
yrcea, 0coOble CBOWCTBA PALMOHAIBHBIX M HpPpAlMOHAIBHBIX YMCEd, apu(pMETHYECKHE Ollepaluu, a
TaK)K€ W3BJICUYEHHUE KOPHSA HATypaJlbHOM CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX uucesl. braromaps
IIOCJIEZI0BATEIbHOMY PAaCUIMPEHUI0 KPyra HCIOJIb3YEMbIX YHMCENl M 3HAKOMCTBY C BO3MOXHOCTSMHU HX
NPUMEHEHHs JJI PelICHUs pa3IMuyHbIX 3a1a4 (OpPMHUPYETCs MPEACTaBICHUE O €IMHCTBE MaTeMaTHUKU
KaK HayKd U €€ poJid B MOCTPOEHUM MOJEJEeH peaJbHOro MHUpA, IIUPOKO HCIOJIB3YIOTCS 00001IeHE U
KOHKpETH3aLusl.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATM3YeTCs] HAa MPOTSDKEHUHM BCEro OOydeHHs] Ha ypOBHE
cpeaHero oduiero oopa3oBaHus, IOCKOJIBKY B Kaxa0M paszzene IIporpaMMel npenycMOTpEHO peleHHe
COOTBETCTBYIOLIMX 3a/a4. B pe3ynprare oOyuaromiuecs OBIaJeBalOT Pa3IMUYHbIMU METOJAAMU PELICHUS
pPalMOHANIBHBIX, WPPALMOHAIBHBIX, IOKA3aTEJIbHBIX, JIOTAPUPMUYECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHU, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3aj]ay, cojepkamux napamerpsl. [lonydeHHble ymMeHus
IIMPOKO HCIIOJIB3YIOTCSL NMPH MCCIEJOBAHUU (PYHKIUI C HOMOIIBIO MPOM3BOJHOW, NPH pEIICHUH
NPUKJIAJHBIX 3a/1a4 ¥ 3a/1a4 Ha HaXOXKJeHHE HauOOJbIINX U HAUMEHbUINX 3HauYeHUH GyHKuuu. JlaHHas
coJiep)KaTeNbHasl JIMHUSA BKJIIOYAaeT B ce0s Takke (OPMUPOBAHHWE YMEHHM BBINOJIHATH PACUYETHI IO
dopmynaMm, npeoOpa3zoBaHUs pallMOHAIBHBIX, UPPALIMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a
TakXKe BBIPAKEHUH, coJepKalluxX CTeneHH U Jjorapudmbl. braromaps u3ydeHuro anredpandeckoro
Marepuaiga MPOUCXOJIUT JalibHeHIee pa3BUTHE aITOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIIJICHUS
oOyuaronuxcsi, POpMHUPYIOTCS HABBIKH JI€TYKTHUBHBIX PACCYKIEHUI, pabOThl ¢ CHMBOJIBHBIMU (hOpMaMy,
IPEJICTAaBICHNUST 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJIE paBEHCTB M HepaBeHCTB. AureOpa
npeziaraeT 3GpQeKTUBHbIE HHCTPYMEHTHI JUIsl pellleHUs] MPAKTUYEeCKUX M €CTECTBEHHO-HAYYHBIX 3aj1ad,
HarJIsAHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKHU.

CopepxarenpHo-MeTonnyeckas TUHUS «DyHKIUN U TpaduKU» TECHO MEPerieTaeTcsl ¢ IpyruMu
JVHUSAMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBbICNIE 3aJa€T IOCIEI0BaTEIbHOCTh H3YUYCHHS
marepuana. M3ydeHue CTENeHHOH, TIO0Ka3aTeNbHOW, JIOTapu(PMUYECKOH M TPUTOHOMETPUUYECKHX
(GyHKLUH, UX CBOMCTB M rpa)uKOB, HUCIOIb30BaHUE (DYHKIMHA Ui peUIeHus 3ajad U3 APYruxX y4eOHBIX
IPEIMETOB U peaJbHOM JKM3HU TECHO CBSI3aHO KAaK C MAaTeMaTHYECKUM aHaJIN30M, TaK U C pEUICHUEM
ypaBHEHU U HepaBeHCTB. [Ipu 3ToM Gombiioe BHUMaHME yensieTcss GOPMUPOBAHUIO YMEHUS BBIPAKATh
dopMynaMu 3aBUCUMOCTH MEXIY Pa3IMYHBIMU BEJIMYMHAMH, HCCIEI0BATh IMOJNy4YCHHbIE (YHKIHH,
cTpouTh MX rpadukud. Matepuan 3TOHl coaep)kaTeNbHOW JIMHUM HalLEJeH Ha pa3BUTHE YMEHUH H
HaBBIKOB, II03BOJIIONIMX BBIPAXKaTh 3aBUCUMOCTH MEXJy BEIMUYMHAMM B pPa3IMdHON Qopme:

aHAJTMTUIECKOM, Tpaduueckor U ciioBecHOi. Ero n3ydeHue crnocoOCTByeT pa3BUTHIO aJITOPUTMHUECKOTO



MBIIIJICHHUS, CTIOCOOHOCTH K 0000IIEHNIO U KOHKPETH3AIlUU, UCTIOJI30BAHUIO aHAJIOTH.

ConepkarenbHas JuHHS «Havyama wMaTeMaTHYeCKOTO aHaiaM3a» TO3BOJSET CYIIECTBEHHO
PACIIUPUTDL KPYT' KaK MATEMATUYCCKUX, TaK U IIPUKIIAJHBIX 3aaa4, JOCTYIIHBIX O6y‘-IaIOIJ_[I/IMCSI, TaK KaK y
HUX TIOSIBIISIETCS BO3MOXKHOCTH CTPOMTDH IpaUKU CIIOKHBIX (DYHKIUH, ONpenensTb UX HauOOoNbIINEe H
HAaWMEHBIIINE 3HAYCHUS, BBIYUCIIATH IUIOMAAH (GUTYp U OOBEMBI TEJl, HAXOJAUTh CKOPOCTH M YCKOPECHHS
nporeccoB. JlaHHas coaepkaTenbHas JIMHUS ~OTKPBIBAET HOBBIE BO3MOMKHOCTH  IOCTPOCHHS
MAaTEMAaTUYCCKUX MO[[GJIGP'I PCATBHBIX CI/ITyaL[I/If/'I, MO3BOJIACT HAXOAUTb HaAWJIy4dlec pCIICHHUC B
NPUKIATHBIX, B TOM YHCIE COIHMAIbHO-)KOHOMHYECKUX, 3a/JadaXx. 3HAKOMCTBO C OCHOBAMH
MaTEeMaTHYeCKOr0 aHajiu3a CHOCOOCTBYET pPa3BUTHIO aOCTPAaKTHOTO, (OpMaIbHO-JIOTHYECKOTO |
KpEaTHUBHOTO MbIIUIEHUS, (POPMUPOBAHUIO YMEHUHN PACIIO3HABATH MPOSIBICHUS 3aKOHOB MAaTeMAaTHUKHU B
HayKe, TeXHUKEe M HCKyccTBe. OOydarommecs Y3HAIOT O BBUIAIOIIUXCS Pe3ylbTaTax, MOJYYCHHBIX B
X0J€ pa3sBUTHUA MATCMATHKKW KaK HAayKH, U 06 HX aBTOpax.

CopepkarenbHO-MeToIMYecKass JUHUS «MHOXKEeCTBa M JIOTHKa» BKIIOYAET B C€0s DJIEMEHTHI
TCOpHUU MHOXCECTB H MaTEMATUYECKON JIOTHKH. TeopeTI/IKO- MHOXCCTBCHHBIC IIPCACTABJICHUA
IMPOHU3BIBAIOT BECH KYPC IIKOJbHOU MAaTEMATHUKU U npeajararoT HaI/I6OHe€ YHHBepcaHLHLIﬁ SA3BIK,
00BEIMHSIONINI BCE pa3/ielibl MATEMAaTUKU U €€ TIPHIIOKEHUH, OHU CBSI3BIBAIOT Pa3HbIC MATEMAaTUUYECKHE
JTUCIUIIMHBL U UX TIPUIIOKEHUS B euHoe 1enoe. [loaToMy BaKHO aTh BO3MOXHOCTh 00y4aroIeMycs
IIOHUMATh TeopeTI/IKO-MHO)KGCTBeHHI)II\/JI SA3BIK COBpeMCHHOfI MaTEMAaTUKN U MHUCIIOJIb30BAaTh €ro MHJId
BBIPAXKCHUA CBOUX MBICIEH. I[pyrI/IM BAXXHBIM IPHU3HAKOM MATCMATHKH KaK HAYKH CICAYCT MNPU3HATH
CBOMCTBEHHYIO €l CTpPOrocTh OOOCHOBAaHMI U CJEIOBAaHUE OMNPEACNEHHBIM IpaBUIAM TOCTPOCHUS
JIOKA3aTeNbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MAaTEMaTHYeCKOW JIOTHKH CIIOCOOCTBYET pPa3BUTHUIO
JJOTUYCCKOT'O MBIIIJIICHUA 06yqa}01111/1xcs[, MMO3BOJIIET UM CTPOUTHL CBOU PpaACCYKACHUA Ha OCHOBC
JIOTHYECKUX MpaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIJICHHUS.

B yuebHOM Kypce «Anrebpa M Hauyanma MaTeMaTHYeCKOTO aHAM3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO MOJAEIUPOBAHUS, KOTOPHIE MPHU3BAaHBI CIIOCOOCTBOBATh (HOPMHUPOBAHHIO HABHIKOB
MOCTPOCHUST MOJIENIe peaNbHBIX CHUTYAIlud, HWCCIICJIOBAHMS JITHX MOJEICH C IOMOIINBIO armmapaTa
anre6pbl N MAaTCMaTUYCCKOIrO aHalin3a, HHTCpHIpECTAlUN ITOJYUYCHHBIX PE3YJIbTATOB. Takue 3aaHUuA
BIJICTEHBI B KQXIBI M3 Pa3AeNOB MPOrPaMMBI, MOCKOJBKY BECh MaTepHall y4eOHOro Kypca IIHPOKO
UCTIONB3YETCSl I pPeUIeHHs TMPHUKIAIHBIX 3adad. [Ipu pemieHuu peanbHBIX NPAKTHUYECKHUX 3a/1ad
oOyyJaromuecs: pa3BUBAIOT HAOIIOIATEIFHOCTh, YMEHNE HAXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
HCIIOJIb30BaTh aHAIIOTHIO, 0000MIaTh M KOHKPETU3UPOBATh MpodiieMy. JIesITeIbHOCTh 10 (DOPMHPOBAHHIO
HABBIKOB PEUICHUS MPUKIATHBIX 33]]a4 OPraHU3yeTCs B MPOLECCe U3YUEHHUs BCEX TeM y4eOHOro Kypca
«Anrebpa 1 HaYalaMaTEMaTHYECKOTO aHAIIHA3ay.

Ha usydyenue yueOHOro Kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO aHAIIW3a» OTBOAMUTCS 272

yaca: B 10 kiracce — 136 gacoB (4 yaca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEICIIO).



COJEPKAHUE OBYYEHHUA 10 KJTACC

Yuciia 1 BBIYMCTICHUS

Panmonanbhbple uucina. OOBIKHOBEHHBIE U JIeCATUYHBIE ApPOOM, NPOLIEHTHI, OECKOHEUHBIE
nepuoauyeckue apobu. IlpumeHenue npobel W HPOLEHTOB ISl PELICHUs NPUKIATHBIX 3a1ad M3
Pa3JIMYHBIX OTpACICl 3HAHUHN U peabHOM KU3HU. JleMICTBUTEIbHBIE 4uca.
PaunonansHbie u UPPALMOHAIIBHBIE  YMCIIA.

Apudmerndeckue onepanum ¢ AWCTBUTEILHBIMU YUCIaMi. MOy b 1eHCTBUTEIHHOTO YUCIIA U
ero cpoiicTBa. IIpuOnmkEHHBIE BBHIYMCICHUS, NPAaBUIa OKPYIJICHUS, NPUKHUIKA U OICHKA pe3ylbTaTa
BBIYHCIICHUM.

Crenenp ¢ wnenbiM mnokasaresneM. buHom Herorona. Mcnonb3oBanue mnoaxozsmeil (opmel
3aIIUCHU ACUCTBUTENBHBIX YHCEII Ul pELICHUS TPAaKTUYECKUX3aad U IIPEICTABICHHS TAHHBIX.

Apudmerndecknii KOpeHb HATYPAIbHOM CTENICHN M €r0 CBOHCTBA.

Crenenb C pauuOHAIBHBIM IIOKa3aTesieM u €€ CBOWCTBA, CTENEHb C
JIEUCTBUTEIHLHBIM IIOKA3aTEIIEM.

Jlorapudm uncna. CpoiicTBa sorapudma. JlecaTuuHble M HaTypaJibHBIEIOTapU(PMBbI.

CuHyC, KOCHMHYC, TaHIEHC, KOTAHI'€HC 4YHCIIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC U
ApPKTaHI€HC YKMCIIOBOIO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnaectBa M TOXKIECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCWIIbHBIE YpaBHEHUS U YPaBHEHUA-CIIEACTBUA. HepaBeHCTBO, pellleHre HEPaBEHCTBA.

OCHOBHBIE METOJIbl PELICHUs ILETbIX U JPOOHO-pallMOHAIBHBIX YpaBHEHMH M HEPaBEHCTB.
MHorowieHsl OT OJTHOW NepeMeHHOM. J[eleHrne MHOTO4YJIeHa Ha MHOTO4YJIEH ¢ ocTaTKoM. Teopema besy.
MHorounens! ¢ neasiMu koddduunenrtamu. Teopema Buera.

[IpeoOpa3oBanHus YMCIOBBIX BBIPAXKEHUM, COJEPKAIINX CTETIEHU U KOPHHU.

HppaumnonanbHsle ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUANPPAMOHAIBHBIX YPABHEHMIA.

[TokazaTenbHble ypaBHEeHH. OCHOBHBIE METO/IBI PEIICHHS TTOKA3aTEeIbHBIXYPABHEHMIA.

[Ipeo6pa3oBanue BeIpaxeHH, coepKalux Jorapudmel.

Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE METO/bI PELICHUS JIOTApU(PMUUECKUX YPaBHEHUH.

OcHOBHBIE  TpUroHOMeTpuueckue  Qopmynsl. I[IpeoOpazoBaHue  TPUTOHOMETPHUUECKUX

BBIPAKEHMI. PellieHne TpuroHoMeTpuiecKuxX ypaBHEHUM.



Pemienue cucrem JMHEWHBIX YypaBHEHMH. Marpuia CUCTEMbl JIMHEWHBIX YpaBHEHUHU.
Onpenenurens MaTpuubl 2X2, €ero réOMETPUYECKUN CMBICI M CBOWCTBA, BBIYMCICHHUE €TI0 3HAYCHUS,
IPUMEHEHHUE ONPEACIUTENS JUIsl PELICHNUs CUCTEMBI IMHEMHBIX YpaBHEHUH. Penenre npukiaaHbIx 3a1a4
C IIOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHEHUN. MccaenoBanue NOCTPOSHHOM MOJIEIN € ITOMOILBIO MAaTPUL]
Y OIpeAeIUTENEH.

IlocTtpoeHne MaTeMaTHYECKMX MOJEIECH pealbHONW CUTyallud C IIOMOIIBIO YPaBHEHUH H
HepaBeHCTB. [IprMeHeHne ypaBHEHUN M HEPaBEHCTB K PEIICHUI0O MAaTeMaTHYECKUX 3a/lad U 3ajad U3
pasInYHbIX 001acTel HAyKU U peanbHOM KU3HU.

DOYyHKUUM U TPaPuKu

Oynkius, cnocoOsl 3aganus GyHKuuu. Bzanmuo obparusie pyHkuuu. Kommosumus QyHKIuiA.
I'padux dpyHkumu. DnemeHTapHbIe MPeodpa3zoBaHUATPAGUKOB QYHKITHI.

OO6nacte ompeneneHuss U MHOXecTBO 3HaueHWi ¢(yHkumu. Hymn ¢yskmun. I[Tpomexyrkn
3HaKomocTossHcTBAa. YErHple u  HeuérHble ¢yHkuuu. Ilepuogmueckue ¢yHkuuu. [IpomexxyTku
MOHOTOHHOCTH (GyHKLIMU. MakcuMyMbl U MUHUMYMBI ¢yHKIMU. Hanbounblee 1 HauMeHbllee 3HaYeHUs
(GYHKIIMM Ha IPOMEXKYTKE.

Jluneiinas, kBajpaThyHas W APOOHO-TMHEHHAas (QYHKIUH. DJIEMEHTaApHOE HCCICAOBAHHE U
HOCTPOCHHE UX IpaHUKOB.

CrenenHas (yHKIHS C HATypalbHbBIM U LIENbIM MOKa3zareneM. E€ cBoiicTBa u rpaguk. CBoiicTBa
U rpaduK KOpHS N-0i cTeneH Kak QyHKIMKU OOpaTHOMN CTENEHU C HATYPaJbHBIM I10Ka3aTEJIEeM.

[TokazarenbHast U norapudmuueckas QyHKIMH, UX CBOWCTBA U TpapUKy.

Hcnonp3oBanue rpadukoB GyHKIIHU IS pellIeHns] ypaBHEHUH.

Tpuronomerpuyeckass OKpy>KHOCTb, OIPEJCICHNE TPUTOHOMETPUUYECKUX (DYHKIUN 4YHCIOBOIO
apryMeHTa.

@DYHKIMOHAIBHBIE 3aBUCMMOCTH B PEANIBHBIX MPOLIECCAX U SIBICHUSX.

I'paduku peabHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHaIu3a

[TocnenoBaTrenbHOCTH, CIIOCOOBI 3agaHMs TOCIeAOBaTeNlbHOCTEH. MeTton MaTeMaTH4ecKOu
UHAYKIUU. MOHOTOHHBIE M  OrpaHUMYEHHBIE IMOCIeAO0BaTeIbHOCTU. McTopus BO3HUKHOBEHHS
MaTeMaTUYeCKOT0 aHalln3a KaK aHaJln3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reomerpuueckas nporpeccuu. beckoneuHo yObIBaromiasi reoMeTpudeckast
nporpeccusi. Cymma OecKOHEYHO YOBIBAalOIIEH TeOMETpUUYecKoil mporpeccuu. JIuHelHBIH U
SKCIMOHEHIMANBHBIN pocT. Yncio e. @opMyrna CIOXKHBIX NMPOIEHTOB. MCnoib30BaHUE MPOTPECCUU IS

pelIeHus peallbHbIX 3a]1a4 MPUKJIaJHOTO0 XapaKTepa.



HemnpepriBHble QyHKIIMM ¥ WX CBOMCTBA. TOYKM pa3pbiBa. ACUMOTOTHI TpaduKoB (DYHKITHIL.
CpoiicTBa (yHKIMI HENpepbIBHBIX Ha OTpe3ke. MeTol HHTEpBAIOB JJsl PELICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMIA JJIs1 pEIIeHUs 3a/1a4.

Ilepas u BrOpas npousBoAHble GyHKuuU. OnpenereHHe, IeOMETPUUECKUN U (PU3MUECKUIl
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelnbHOH K rpaduky Gynkuuu. IIponsBoaHbie 3JIEMEHTAapHBIX

byHKINHA. IIpousBogHas CyMMBI,

IIPOU3BCACHUSA, HACTHOI'O 1 KOMIIO3HIIUKN q)YHKI_[I/Iﬁ

MHokecTBa M JIOTHKA

MHoOkecTBO, OIlepalMd HaJ MHOXKECTBaMM M HX cBoicTBa. Juarpammel Oinepa—Benna.
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO aliapara JJis ONMUCAHUs PEAIbHBIX MPOILECCOB U SIBJICHUM,
MIPU PEIICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTEeMaTHUYECKOrO OOBEKTa, CIEICTBHUE, J10Ka3aTeIbCTBO,

PaBHOCHUJIBHBIC YPABHCHU .

11 KJIACC

Yucna v BBIYUCICHUS

Hartypanbhble u nenslie yncna. [IpuMeHneHne Npu3HakoB JETUMOCTH LEIbIX YUCeN, HAnOOIbIIUi
obmuii nenurens (nanee — HOJl) n Haumenninee oOmiee kpatHoe (nanee — HOK), octaTkoB mo mMosyito,
anroputMa EBkina s peieHus3aad B LeblX YUCIax.

KommnekcHele uncna. Anredpanyeckast 1 TpUroHOMeTpHueckas (JOpMbI 3aIIUCH KOMITJIEKCHOTO
ymcia. ApupMeTHIECKHE ONepaly ¢ KOMIUIEKCHBIMU uynciaamu. M300paxkeHne KOMIUIEKCHBIX YHUCEeN Ha
KoopAuHaTHOM mockoctd. Popmyna Myaspa. KopHu n-oif cTeneHM M3 KOMIUIEKCHOTO 4YHCIIA.
[TprMeHeHNne KOMIIEKCHBIX YMCeN Ul pelIeHus: PU3MUECKUX U T€OMETPUYECKHX 3a/1a4.

YpaBHeHNS U HEPABEHCTBA

Cucrema U COBOKYIHOCThb YpPaBHEHHH U  HEPAaBEHCTB. PaBHOCHIIBHBIE
CUCTEMBI M CUCTEMBI-CIIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT160p KOpHEH TPUTOHOMETPUUECKUX YpaBHEHUH c IIOMOIIBIO
TPUTOHOMETPHUECKOH OKPY>KHOCTHU. PelieHne TpuroHoMeTpu4eckiX HepaBeHCTB.

OcHoBHbIE METO/IbI pelieHus IIOKa3aTeNbHbIX U Jorapu(MUYeCcKuX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOZBI DPEUIEHHUS CUCTEM M COBOKYIMHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX,
NOKa3aTeIbHbIX U JIOrapu(PMUUECKUX YPAaBHECHHH.

YpaBHEHHUs], HEPAaBEHCTBA U CUCTEMBI C [IApAMETPAMH.



IIpuMeHeHnEe ypaBHEHMI, CHCTEM M HEPABEHCTB K DPEIICHUI0 MAaTEMaTHMYECKHUX 3alad U 3a1ad
U3 PA3JIMYHBIX 00JIACTe HAYKU U peaJIbHOM KHU3HU, MHTEPIpEeTalys OTYYEHHBIX pPe3yJIbTaToB.

DOYyHKUUH U TPaPUKU

I'papux xommnosunmu ¢yHkuuid. ['eomerpuueckue oOpa3bl ypaBHEHHM M HEpaBEHCTB Ha
KOOpPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue QyHKIIUHN, UX CBOWCTBA U TPapHKH.

I'papuueckue MeToabl pelleHHs YpaBHEHUH U HepaBeHCTB. ['paduyeckue MeToIbl perieHus
3aJa4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpadukoB GyHKUUN 1711 HCCIIEAOBAHUS MIPOLIECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HHUKAIOT IPH PEILIEHUU 33]a4 U3 APYrHX y4EOHBIXIPEAMETOB U PEAIbHOM KU3HH.

Havaja MmaTeMaTH4eCKOro aHAIM3a

[IpuMeHeHHe MPOU3BOAHOM K HCClIeAOBaHMIO (YHKUMH Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenrne HanOOIbIIero 1 HANMEHBIIIETO 3HAUCHUH HETPEPHIBHON (PYHKIIMH HA OTPE3KE.

[IpuMeHeHHne NMPOU3BOJHOM I HAXOXKIACHUS HaWJIydlIero PEIICHHs] B IIPUKIIAJHBIX 3a/adax,
JUIs OTIpEJIeNIEHUs] CKOPOCTH U YCKOPEHUs Mpoliecca, 3aJaHHOTo GopMyIIoil Ui rpaukoMm.

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO mepBooOpa3HbIX. I[lepBooOpa3Hble 31€MEHTapHBIX
¢yukuuil. [IpaBuna HaxoX/1eHUs IEPBOOOPA3HBIX.

NHuterpan. ['eomeTprueckuil CMBICH MHTErpana. BeraucieHue Onpeaes€HHOro MHTerpana Io
dbopmyne Hrrorona-JleitOnua.

[IpumeHeHne wuHTErpajga JUIsl HaxOXJAEHUS IUomaaed Iulockux ¢uryp U  00BEMOB
F€OMETPUYECKUX TEJ.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MaremaTtnyeckoe MOJeIUpOBaHHE

PCAIbHBIX ITPOLECCOB C ITOMOUIBIO I[I/I(l)(l)epeHI_II/IaJ'ILHHX ypaBHeHHfI.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA YUYEBHOI'O KYPCA

«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A» (YTJIYBJIEHHBIU
YPOBEHb) HA YPOBHE CPEJIHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) IPa’kIAHCKOr0 BOCIIHTAHMUS:

c(OPMHPOBAHHOCTh T'PAXKIAHCKON MO3UIMK OOYYAIOMIEroCss KaK aKTHBHOTO M OTBETCTBEHHOTO
YjleHa POCCUIICKOro oO0IIecTBa, MPEACTaBICHHE O MaTeMaTUYeCKMX OCHOBaX (DYHKIMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SABJICHMUH, MpOLENyp TpakJaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI M JPYroe),
yYMEHHUE B3aMMOJCHCTBOBATh C COLMAIBHBIMA WHCTHUTYTaMH B COOTBETCTBHM C UX (DYHKIUSAMH H
Ha3HAYECHHEM;

2) NAaTPHOTHYECKOr0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCHMCKON TPAKIAHCKOH HIECHTHYHOCTH, YBOKEHHUS K MPOILIOMY H
HACTOSIIIEMY POCCUMCKOM MAaTE€MaTHKH, LEHHOCTHOE OTHOLICHHE K JOCTH)KEHMSIM POCCHHCKHUX
MaTeMaTHUKOB M POCCUICKONM MaTeMaTW4eCKON WIKOJbI, WCHOJIb30BaHUE 3TUX JOCTHKEHMH B APYTUX
HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoja, c(hopMHpPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHMS, STUUYECKOI0 MOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUN HayKu U
JeSITeIbHOCTBIO YUEHOTO, OCO3HAHME JIMYHOIO BKJIAJ1a B IOCTPOEHUE YCTOMUNBOrO OYAYIIEro;

4) 3CTETHYEeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MAaTeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajJa4, pelIeHul, pacCyKICHHUH, BOCIPUUMUYHNBOCTh K MAaTEMATUYECKUM aCIEKTaM pa3IMuHbIX
BUJIOB HCKYCCTBA;

5) (HM3HYECKOro BOCHUTAHMUSA:

c(OpPMUPOBAHHOCTh YMEHHUS NMPUMEHATh MaTeMaTHUeCKHe 3HaHHsS B MHTEpecax 30pOBOrO U
Oe3omacHOro obOpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3[0pOBBIO (340pPOBOE IMHUTAHUE,
cOamaHCUPOBAaHHBIM PEXHUM 3aHATHI M OTIbIXa, peryispHas (u3nueckas aKTUBHOCTb), (PU3MUECKOE
COBEPLIECHCTBOBAHUE IIPH 3aHATHSIX CIIOPTUBHO-03JOPOBUTEIBHOM EATENBHOCTBIO;

6) TPY/10BOr0 BOCIIHTAHMS:

TOTOBHOCTb K TPYIy, OCO3HaHME IIEHHOCTH TPYAOJIIOOWs, MHTEpEeC K pa3inyHbIM chepam
npoeCCHOHATILHON JIEATENIbHOCTH, CBS3aHHBIM C MaTeMaTUKOH H €€ NPUIOKECHUSMH, YMEHHE
COBEpINIaTh OCO3HAHHBIM BHIOOP Oymymied mnpodeccur W peaan30BBIBaTH COOCTBEHHBIC >KU3HEHHBIC

TIJIaHBL,



TOTOBHOCTh W CIHOCOOHOCTh K MaTE€MaTHYeCKOMY OOpa30BaHHMIO M CamMOOOpa3oBaHUIO Ha
NPOTSDKEHUH BCEW JKU3HU, TOTOBHOCTh K AaKTHBHOMY YYacTHIO B PEIICHHHM TNPAKTHYECKUX 3a]ad
MaTeMaTHYECKON HAMPaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHUS:

C(OPMHPOBAHHOCTh ~ JKOJOTMYECKOH  KYJIBTYpbl, TIOHUMAaHHWE  BIUSHUS  COLHAIBHO-
9KOHOMHUYECKUX TPOIIECCOB HA COCTOSHHE MPUPOJHOW M COIHAIBLHOW CpENbl, OCO3HAHUE TII00AIBHOTO
XapakTepa SKOJOTHYECKHX NpoOJieM, OpHEHTAlMsi Ha NPUMEHEHHE MaTEeMaTHYeCKUX 3HAHUU s
peuieHus 3a1a4 B 00JaCTH OKPYXAIOMIEH Cpe/bl, MNIAHUPOBAHUE MOCTYMKOB M OIIEHKH UX BO3MOXKHBIX
TIOCJICICTBHIA JJIs1 OKPYXKAFOIIEH CPEJIbI;

8) HEHHOCTH HAYYHOT0 MO3HAHUSL:

C(OPMHPOBAHHOCTL MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd W OOIIECTBCHHON NPAKTUKH, MOHMMAHUE MAaTEMaTHYECKOW HAyKH KakK CQepbl YeTOBEYECKOU
NeSITEJIbHOCTH, JTAloB €€ Pa3BUTHUS M 3HAYUMOCTH IS PA3BUTHS IIMBHUJIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKHA ¥ MaTeMaTHYECKOM Ky.HLTypOfI KaK CpCACTBOM IIO3HAHUA MHUPA, TOTOBHOCTb OCYIICCTBJIATH

IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBUAYAJILHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATHI

IMo3naBaTebHbIe YHHBEpPCAIbHBIE YUeOHbIe AeiicTBUsI BazoBbie
JIOTHYECKHUe AeHCTBUA:

BBISIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIEC MPU3HAKU MaTeMaTHYECKHX OOBEKTOB, MOHITHUH,
OTHOILECHUN MEXy NOHATUAMH, (POPMYTUPOBATH ONIpeICIEHUS IOHATUH, YCTaHABINBATh CYIIECTBEHHBIN
NpU3HAK Kiaccu(hUKanu, OCHOBAHUS JUIst 0000IIEHHUS 1 CPaBHEHUS, KPUTEPHH ITPOBOIMMOTO aHAN3a;

BOCIIPHHUMATh, (OPMYyIHpPOBaTh M MPEoOpa3OBBIBATh CYKACHUS: YTBEPAWUTEIBLHBIC W
OTpHIIATENIbHBIE, €TUHIUYHBIC, YACTHBIE U 0011, YCIOBHBIE;

BBISIBJIAITh MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTHBOpeurss B (akrax,
JTAHHBIX, HAOJIOJCHUAX U YTBEPXKICHUSX, MpeajaraTb KpUTEPUH JUIS BbISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JeNaTh BBIBOABI C WCIOJB30BAaHWEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEeHUH TI0 aHAJIOTHH;

MIPOBOJIUTH CaMOCTOATENBHO JI0OKA3aTeNbCTBA MAaTEeMAaTHUYECKUX YTBEpXKIEHHUH (IpsMble U OT
IPOTUBHOI0), BBICTPAaWBaTh apryMEHTALMIO, NMPUBOJUTH IMPHUMEPbl U KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBOBI;

BBIOMpATh Croco0 pelieHus ydeOHOW 3a1auM (CpaBHHBATh HECKOJIBKO BapUAHTOB pEILCHHUS,

BBIOMpATh HaNOOJIee MOAXOASNINN ¢ YUETOM CAaMOCTOSTENLHO BBIICIICHHBIX KPUTEPHUEB).



Ba3oBble ucciaenoBaresLCKUeE JeiiCTBUA:

WCIIOIb30BaTh BOIPOCHl KaK MCCIICIOBATEILCKUA HMHCTPYMEHT TO3HAHUSA, (OPMYIMPOBATH
BOTIPOCHI, GUKCUPYIOIIME TPOTHBOPEYHE, IPOOJIeMy, YCTaHABIMBATh UCKOMOE U JaHHOE, (OpPMHUPOBATH
TUTIOTE3Y, Apr'yMEHTHPOBATHCBOIO MO3UIMIO0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSTEIILHO CINITAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEOBAaHUE TI0 YCTAHOBJICHHUIO
OCOOEHHOCTEH MaTeMaTHYeCKoro OOBEeKTa, SIBJICHHS, IPOIIECCa, BBISIBICHUIO 3aBHCHMOCTEH MEXIy
00bEeKTaMU, SIBJICHUSIMU, TTPOLIECCAMH;

CaMOCTOSITeNILHO (pOopMyIMpoOBaTh OOOOIICHHWS W BBIBOJLI IO pPE3yJbTaTaM NIPOBEAEHHOTO
HAOJIOZICHUS, WCCIICIOBaHMsI, OILICHUBATh JOCTOBEPHOCTHh TIOJYYCHHBIX PE3yJbTAaTOB, BBIBOJOB H
000011IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKXKE BBIIBUTAThH MPEIOIOKEHUSI O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

PabGora ¢ nundpopmanueii:

BBISBJIATH JePUIMTEI MHPOPMAIUH, JAHHBIX, HCOOXOIMMBIX JJIsi OTBETa Ha BOIPOC U JUIS
pEIICHMS 3a/1a4H;

BEIOMpaTh ~ WHQOpPMAIMIO W3  UCTOYHUKOB  PA3IUYHBIX  THIIOB,  aHAJIU3UPOBATH,
CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH MH(OPMAIIMIO PA3TUYHBIX BUJIOB M (JOPM MPEACTABICHUS;

CTPYKTYypUpOBaTh HH(OpPMAIINIO, MPEACTABIATh €€ B pa3iMYHbIX (QopMax, UILTFOCTPUPOBATH
rpaduyecku;

OLIEHHUBATh HAJEKHOCTh MH(POPMALIMH 110 CAMOCTOSTEIBHO CHOPMYITHMPOBAHHBIM KPUTEPHUSIM.

KoMmyHukaTuBHBIe  YHHBepcajibHble  yuyeOHble  JelCTBUS
Oomenue:

BOCHpI/IHI/IMaTI: nu q)OpMyanOBaTB CY)K)IGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I U neirsiMun O6HI€HI/I$[,
SICHO, TOYHO, TPaMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMUCHBMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHHUS 110 XO/1y PEIICHHs 3a/1a4l, KOMMEHTUPOBATh MOJIYUE€HHBIN Pe3ynbTaT;

B Xxojae OOCYXKICHHS 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMBbI, MPOOJIEMEI,
pemaeMoﬁ 3aJa4M, BbICKA3bIBaTh NCHU, HALICIICHHBIC HA HOI/ICerH_IeHI/IH, COITOCTABJIATH CBOU CY)KHGHI/IH C
CY)KICHHUSIMH JIPYTHX YYaCTHUKOB JAHMANiora, OOHAPYKMUBATh pa3jHude M CXOJCTBO TMO3UIIUH, B
KOPPEKTHOU opme popMyTupoBaTh pa3HOTIIACHS, CBOU BO3PAKECHNUS,

Hpe)ICTaBJ'ISITB peSYJ'II)TaTBI pemeHI/m 3aga4u, 3KCHepI/IMeHTa, HUCCICI0BaHUsI, HpOGKTa,
CaMOCTOSITENILHO BBIOMpATh (OpMAT BBICTYIUICHUS C YYE€TOM 3aJad MPE3CHTAMd M OCOOCHHOCTEH

ayIUTOPHHU.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe JeHCTBHSA



Camoopranuszauus:

COCTABJIATh IJIAH, AQUTOPUTM pELIeHMs] 3ajaud, BbIOMpPATh CIOCOO pEUIeHHus C Yy4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI
pelieHuit ¢ y4éToM HOBOM HH(pOpMAIUH.

CaMOKOHTPOJIb, IMOLIHOHATbHBIN HHTE/JIEKT:

BJIaJIeTh HaBBIKAMU I103HABATEJIbHOM peQUIEKCHH KaK OCO3HAHMS COBEPILAEMbIX ACHCTBUM U
MBICIIUTENIBHBIX TIPOLIECCOB, HMX pE3YJIbTaTOB, BJIALETh CHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
npoliecca 1 pe3ysbTara pelieHusl MaTeMaTUYeCKON 3ajjauu;

IPEIBUAETh TPYIHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IIpHM pELICHUU 3a7ayd, BHOCHUTb
KOPPEKTHBBl B JEATEIbHOCTb HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HANJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa IEJH U YCIOBHUAM, OOBSCHITH MPUINHBI TOCTHXKEHUS WIIH
HEJIOCTHKEHUS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAWUTh OIIMOKY, /JaBaTh OLEHKY MpHOOPETEHHOMY
OTIBITY.

CoBMecTHast 1eATEJIbHOCTb:

IIOHMMaTh ¥ UCHOJIb30BaTh IPEUMYLIECTBA KOMAHAHOM M HWHIMBUAYAJIbHOW pPabOTHl MpHU
pemeHnH y4eOHBIX 3ajad, MPUHAMATh IeJIb COBMECTHOW JEATENIbHOCTH, IUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOH pabOTHI, pacrpeneisiTb BUIABl padoT, JOrOBAapHUBATHCS, OOCYXIATh MPOIECC U PE3yJbTaT
paboThl, 0000111aTh MHEHUS HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B IPYHNOBBIX (hopmax paboThl (00CyXkJeHus, 0OMEH MHEHHUH,

«MO3TOBBIC IITYPMBI» W HWHBIE), BBHIOJHATH CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOH
JEMCTBUSL C MPYTMMHU WICHaMH KOMaHJbI, OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOWIWI MPOIYKT MO

KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.

HNPEAMETHBIE PE3YJIbTATHBI

K xonimy oOydenus B 10 ki1acce o0y4aromuiics mOIyYUT CIEAYIONINE TPEIMETHBIE PE3YIbTaAThI
Mo OTAEIBbHBIM TeMaM pabodeil mporpamMmbl yd4eOHOTO Kypca «AJredpa ¥ Hadajga MaTeMaTHYeCKOTro
aHaJIHn3a»:

Yuciaa ¥ BLIYMCIEHAA:

CBOOOJITHO OIEpUPOBATh TMOHATHUAMH: PANMOHATBLHOE YHCI0, OECKOHEYHAsl TEepHOIUYECKast
Ipo0b, TPOIEHTHI, HUPPALMOHAIBLHOE YHCIO, MHOXECTBA PAIMOHATBHBIX W JIEHCTBUTEIBHBIX YHCE,
MOJYJIb ICCTBUTEIIBHOTO YHUCIIA;

MPUMEHATHh JIPOOH M TPOIEHTHI JUIsl PEHICHUS TPHUKIAJAHBIX 3a7a4 W3 Pa3IUYHBIX OTpaciei
3HAHUU U PEaJIbHOM KU3HU;

NPUMEHATh NPUOMMKEHHbIE BBIUMCICHUS, MpaBUia OKPYIJICHUS, NPUKHUIKY U OLEHKY



pe3ynbTaTa BEIYUCICHUN];

CBOOOJHO ONEpUPOBaTh IOHATHUEM: CTENEeHb C ILEeJbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAAITYI0 (GOpMYy 3amUCH JACHCTBUTEIBHBIX YHCEN Ui PpEIICHUS TNPAKTHYECKUX 3agad M
IIPEJICTaBICHUS] JaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpalbHOH CTENEHH;

CBOOOJHO OIEPUPOBATH TMOHITHEM: CTENEHb C palMOHAJBHBIM II0OKa3aTesieM; CBOOOTHO
OTIEPUPOBATH MOHATUSAMHU: JIOTapU(PM YUCIIa, TECATHIHBIC U

HaTypajbHbIE JOrapu(pMbl;

CBOOOJHO ONEpUPOBaTh IOHATHSAMM: CHHYC, KOCHHYC, TAHIEHC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

OIIepUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YMCIIOBOIO apryMEHTa.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO OIEPUPOBATH IMOHATUAMU: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO, PaBHOCHUIIbHBIC
YPaBHEHMS U YpaBHEHUsI-CIECTBHSI, PABHOCUJIbHBIC HEPABEHCTBA,

IPUMEHATh pPa3IUYHble METOJbl pEIIEHUS pPALMOHAIBHBIX M JIPOOHO- PpAlMOHAIBHBIX
YpaBHEHU, IPUMEHSATh METOJI UHTEPBAJIOB JIJIsl PELIEHHS] HEPABEHCTB;

cBOOO/IHO ONEPUPOBATh MOHITUSIMH: MHOTOYJIEH OT OJIHOM MEePEeMEHHOI, MHOTOUJIEH C LIETIbIMU
K03 puLIMeHTaMU, KOPHU MHOTOWIEHa, MPUMEHATH JEJIeHHEe MHOTOWIEHAa HAa MHOTOWIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera miis pemnienus 3aaau;

CcBOOO/IHO ONEpUPOBAThH MOHATUSMU: CUCTEMA JIMHEHHBIX ypaBHEHUM, MaTpULa, ONPEIEeIUTENb
MaTpuIlbl 2 X 2 U ero reoMeTpUYecKUuil CMBICI, MCIIOJIb30BaTh CBOMCTBa ompenenutens 2 X 2 Juis
BBIUNCJICHHSI €r0 3HAYCHMsI, IPUMEHATh ONPEIEIUTENN [UIsl PEIIEHUSI CUCTEMbI JUHENHBIX YpaBHEHUH,
MOJIEJIMPOBaTh pealibHble CHUTYallud C TIOMOIIbIO CHCTEMbl JIMHEHHBIX ypaBHEHUH, HCCIEI0BaTh
IIOCTPOCHHBIE MOJIENIM C TOMOILIBIO MaTpUll U ONpEeNUTee, HHTEPHPETUPOBATH IOJYYECHHBII
pe3ynbTart;

MCIOJIb30BaTh CBOMCTBA JIEHCTBUN C KOPHIMH ISl IPeoOpa30BaHUs BBIPAKEHUI;

BBINOJIHATE NPe0Opa30BaHUs YHCIIOBBIX BBIPAXKEHUH, COJEPKAIIUX CTENEHH C PallMOHAIBHBIM
MOKa3aTresieM;

HCIOJIb30BaTh CBOMCTBA JIOorapupMoB JIs MpeoOpa3zoBaHus JIOTapu(pMUIECKUX BHIPAKEHUI;

CBOOOJHO ONEpPHPOBATH MOHATUSAMHU: MppallMOHATbHbBIE, MMOKa3aTelbHbIe U JIorapudmMuyeckue
YPaBHEHHUS, HAXOIUTh UX PEIICHUS C TOMOUIbI0 PAaBHOCHIBHBIX IIEPEXOA0B WM OCYLIECTBIISASI IPOBEPKY
KOpHEH;

IPUMEHSATh OCHOBHBIE ~ TPHUIOHOMETPHUUYECKHE (bopMmyIb IS npeoOpa3zoBaHus
TPUTOHOMETPUUECKUX BBIPAXKEHUI;

CBOOOHO ONIEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YPaBHEHUE, TIPUMEHATH HEOOXOIUMBbIE

(opMyIIbI IS pelIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;



MO/JIEJINPOBATh PEAbHbIE CUTYallUU Ha SI3bIKE alareOphl, COCTABIATbH BBIPAXKEHHUS, YPaBHEHUS,
HEpaBEHCTBA I10 YCJIOBUIO 33/1ayM, MCCIIEJOBATh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHMEM aImrmapara
anreOpsl.

DyHKIUH ¥ rpaduku:

CBOOOIHO OTEPUPOBATH MOHIATUSAMHU: (PYHKIIHS, CIOCOOBI 3aaHus (YHKIIHH, B3aUMHO O0paTHBIC
¢ynkumu, KomMmos3uuus (yHKIHWHA, rpaduk (YHKIWH, BBIIONHATH 3JIEMEHTApHBIE MpeoOpa3oBaHus
rpauKoB PyHKITUI;

CBOOOJHO ONEPUPOBATH MOHATUSAMM: 00JaCTh ONPEAEICHUs U MHOXKECTBO 3HAUEHUH (YHKLUH,
HYIH (QYHKIIH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA,

CBOOOJHO ONEPUPOBATH MOHATUSAME: YETHBIC M HEUETHBIC (DYHKIINH, IEPUOANIECKHE (PYHKITUH,
IPOMEXYTKM MOHOTOHHOCTH (YHKLIHMH, MaKCUMyMbl M MHMHHUMYMbl (yHKIUHM, HauOojbllee H
HalMEHbllIee 3HaYeHue QYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OIEPHUPOBATH TOHATHAMHU: CTENEHHAs (QYHKOHSA C HATypaJbHBIM M IIEIBIM
nokasareseM, rpaduk CTeneHHON (YHKIMU ¢ HaTypalbHBIM U LIEJIBIM TOKa3areaeM, rpaduk KOpHs n-ou
CTEINEHU KaK (yHKLUU 0OpaTHOH CTENEeHU C HaTypaJIbHbIM IIOKA3aTeIeM;

OIIepUPOBATH MOHATUSAMM: JIMHEHHAsA, KBaJpaTHUHas U APOOHO-IHMHEHHAs (YHKIUH, BHIIOIHATh
AJIEMEHTAPHOE MCCIIEIOBAHNE B TOCTPOCHHE MX TPa(HKOB;

CBOOOJHO ONEpUpOBaTh MOHATHUSAMH: TOKa3aTelbHas H Jorapudmudeckas QyHKIUU, HUX
CBOMCTBA U IpauKH, UCIIOJIB30BaTh UX IPpaUKU AJIs peIIeHUs] ypaBHEHUH;

CBOOOJHO ONEpHpPOBATh IMOHATUAMHU: TPUTOHOMETPUYECKAss OKPYXKHOCTb, ONpeAeTIeHHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YMCIIOBOTO apryMEHTa;

WCTIOJI30BaTh TpapuKu GYHKIUN I UCCIIEAOBAHUS TPOIIECCOB U 3aBUCHMOCTEN MPH PEIICHUH
3aJa4 U3 JApyrux y4eOHBIX MPEIMETOB U peabHON JKM3HHU, BBIpAXaTh (hopMyIaMHu 3aBUCUMOCTH MEXTY
BEJIMYMHAMU;

Hauana maTremaTH4ecKoro anajausa:

CBOOOJHO OIEPUPOBATh MOHATHAMU: apu(METHUECKass M TEeOMETpPHUYEecKas IMporpeccus,
OeckoHeyHO yObIBaIOL[asi TeOMeTpuYecKass NpOrpeccHsi, JUHEHHBIH M HKCHOHEHLMAJIbHBIA pOCT,
dopMyna CI0XKHBIX IPOIICHTOB, UMETh MPECTABICHHEO KOHCTAHTE;

HCIIOJIB30BATh IMPOrpeCCur IJId pCIICHUA PCAJIbHBIX 3aa4 NPUKIIaJHOI'0 XapaKTepa,



CBOOOJHO  OMNEpUpOBaTh  MOHATHAMHU:  IOCIENOBATEIbHOCTb,  CIOCOOBI  3aJaHusA
II0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHbIE IIOCIEJOBATEIBHOCTH, IIOHUMAaTh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOT0 aHaIN3a KaK aHaau3a OECKOHEYHO MaJlbIX;

CBOOOJHO OIEpUPOBaTh IMOHATUSAMHU: HENpPEpbIBHbIE (YHKIMM, TOYKM pas3pbiBa rpaduka
¢byHKIMH, aCUMOTOTHI Tpaduka GyHKIHHU;

CBOOOJHO ONEpPHPOBATh MOHATHEM: (PYHKIUS, HETIPEPhIBHASL HA OTPE3KE, MPUMEHSATh CBOWCTBA
HENpepbIBHbIX (QYHKIMHA AJIs pelIeHus 3a/1a4;

CBOOOJHO ONEpPUPOBATH MOHATHAMM: IIE€PBas U BTOpasi IPOU3BOAHbIE (QYHKIMH, KacaTeabHas K
rpaduky QyHKIHNH,

BBIUUCIIATh MPOU3BOJIHBIE CYMMBI, IPOHM3BEACHUS, YaCTHOIO W KOMIIO3HMIMU JBYX (DYHKIHH,
3HATh POU3BOHbIC FTIEMEHTAPHBIX (DYHKIIMIA;

UCIOJIb30BATh T€OMETPUUYECKUH U (PU3NUECKUN CMBICI IPOM3BOIHON ISl PELICHNUs 3a/1a4.

MHo:kecTBa M JIOTHKA:

CBOOOJIHO OIIEPUPOBATH MOHATHAMU: MHOKECTBO, OIIEpallMM HaJl MHOYKECTBAMU;

UCIOJb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar i ONMCAaHUS pPealbHbIX HPOLIECCOB U
SBJICHUH, IPU PELICHUU 33]1a4 U3 IPYTUX y4EOHbIX PEAMETOB;

cBOOO/IHO ONEpUPOBATh MOHATHAMU: ONPENEIeHNE, TEOpEMa, YpaBHEHHE- CIIEJICTBUE, CBOMCTBO
MaTeMaTHYeCcKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

K xoHiy oOyuenus B 11 kiiacce o0yqaromuiics moxyduT CleAYIOIINE MPEIMETHbIE Pe3yabTaThl
[0 OTJEJIbHBIM TeMaM palouel mporpamMmbl yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTUYECKOTO
aHaIIN3a»:

Yuciia v BEIYUCICHNUA:

CBOOOJHO OMNEpUPOBaTh MOHATHUSMU: HATypallbHOE M IEJI0O€ YHCII0, MHOYKECTBAa HATYpPaJIbHBIX U
LIEJIBIX YMCEJI, UCII0JIb30BaTh NMpU3HaKku aenuMocTH nensbix uncen, HOJl u HOK HaTypanbHbIX uncen nmis
pelieHus 3a1a4, IpUMeHTh anroput™ EBkinna;

CBOOOJHO ONEepUpOBaTh MOHSATHEM OCTAaTKa IO MOJYJIO, 3alHMCHIBaTh HATypaJbHbIE YUCIA B
pa3IMYHBIX NO3UIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOO/IHO ONEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIUIEKCHBIX YHUCEIl,
IPEJICTaBISITh KOMIUIEKCHBIE YHCIIa B aireOpanyeckol M TPUTOHOMETPUYECKOW (QopMe, BBIMOIHSTH
apupMeTHUECKUE ONepaly ¢ HUIMU M U300pakaTh HA KOOPAWHATHOM MJIOCKOCTH.

YpaBHeHHsSI U HEPABEHCTBA:

CBOOOJTHO ONEpPHPOBATh MOHATUSAMHU: UPPALMOHAIBHBIC, IMOKA3aTEbHBIE U JOrapu(pMHUUECKHUE
HEPaBEHCTBA, HAXOAUTh UX PELIEHUS C IOMOIIBIO PABHOCUJIBHBIX ITEPEX0JI0B;

OCYILIECTBIATH OTOOP KOpHEN MPH PEIIEHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO  ONEpUPOBaTh IOHATHEM  TPUTOHOMETPHUYECKOE  HEpPaBEHCTBO, MPUMEHSTH

HeoO0XxoauMble (POPMYIIBI JJIsl PELIEHUS] OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB;



CBOOOJHO OINEpUPOBaTh MOHATUSAMHU: CUCTEMAa M COBOKYIHOCTb YpPaBHEHUH M HEPaBEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI U CHCTEMBI-CIECACTBMS, HAXOJUTh PEIICHHUS CUCTEMBI U COBOKYITHOCTEH
palnMoHaNbHBIX, UPPAIIMOHATIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUIECKUX YpaBHEHUH U HEPABEHCTB;

pewiatb panuoOHalIbHbIE, UPPALMOHAJIBHEIE, II0Ka3aTeJIbHBIE,
JOrapu(pMHUUECKUe U TPUTOHOMETPUYECKHE YPAaBHEHMs M HEPABEHCTBA, COJEpXKallue MOAYIH H
IapaMeTpsl;

NPUMEHATH rpadudeckue METONbl Ul PEUICHUs ypaBHEHHWH M HEPAaBEHCTB, a TAKXKe 3ajad C
napamMeTpamu;

MO/JICJINPOBATh pealibHbIe CUTYallUU Ha SI3bIKE ajireOphl, COCTABIATbH BBIPAXKEHUS, YPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33[]a4l, UCCIIE0BATh IIOCTPOEHHBIE MOJIEIH C UCIOIb30BaHUEM
annapara ajreOpbl,UHTEPIPETUPOBATH MOTYUEHHbIN pPe3yibTaT.

DyHKIUH ¥ rpaduxu:

CTPOUTD rpaduKkd  KOMIO3MLIMH  (QYHKIMH  C TIOMOIIBIO  AJIEMEHTApHOTO
WCCIICIOBAaHHS U CBOMCTB KOMITO3HUIIMHU JBYX (DYHKIIHIA;

CTPOMTH TE€OMETPUUECKHE 00pasbl YPaBHEHHI U HEPABEHCTB Ha

KOOp,Z[HHaTHOﬁ IIJIOCKOCTH,

cBO0OO/IHO OIIEPUPOBATH MOHATUIMU: rpaduxu TPUTOHOMETPUUECKUX
yHKLM;

MIPUMCHATDH (I)YHKL[I/II/I 151 MOZACIINPOBAHUA n HCCICOOBAHU PCaAJIbHBIX
mponeccoB.

Hayana MmareMaTH4eCKOIo aHAIU3a:

WCII0JIB30BaTh MPOU3BOHYIO JJIsl UCCIEA0OBaHMS (DYHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HaxO0JUTh HaOOJIbIIIEEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMHM HETIPEPHIBHOM HA OTPE3KE;

KCMOJI30BAaTh MPOU3BOJHYIO JII HAXOXKICHUS HAWIYYIIErO PEUICHHUS] B MPHUKJIATHBIX, B TOM
YUCJIE COUMAIbHO-DKOHOMUYECKUX, 3aJaydax, JJId OIPENENICHHs] CKOPOCTH M YCKOPEHUs Mpoliecca,

3aJaHHOTO (POPMYJION UK rpaduKoMm;



CcBOOOJIHO ONEpUPOBATh MOHATUSAMU: IEPBOOOpa3Hasi, ONpeAeNEHHBIH HHTErpai, HaXOIUTh
nepBoOOpa3HbIe 3JIEMEHTAPHBIX (DYHKIUI U BBIYUCIATH HHTErpa o popmyne Herotona-Jleiionua;

HaXOJUTh TUIOMIATN TUIOCKUX GUTYp U OOBEMBI TEN C TOMOMIIBIO HWHTETpaa; HMETh
MPEJICTaBICHUE O MaTeMaTUYECKOM MOJICIMPOBAaHUU Ha MpUMEpe

cocraBieHus quddepeHInalbHbIX YpaBHEHU;

pemiars TNPUKIAAHBIE 33/la4d, B TOM YHCJIE COLUAIHHO-JKOHOMHYECKOTO U (U3UYECKOTO

XapakTepa, CpEACTBAMU MAaTCMATUUCCKOT'O aHAJIM34a.



TEMATHUYECKOE IINTAHUPOBAHHUE10

KJIACC
Kouun4yecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB u (undpoBbIe)
n/n TeM IPOrpaMMblI Bcero KonTtposbnbie 00pazoBaTelbHbIe
padoThI pecypes:
MHO0eCTBO JIeHCTBUTEIBHBIX
yyuces. MHOrOUIEHBI. S0P "Anrebpa.10
1 PanuoHanbHbIE YPaBHEHHS U 24 1 Kyacc",
HepaBeHcTBa. CHCTEMBI 000" AKnacc"
JIMHEVHBIX YpaBHECHUHN
OyHKIHH U TpadUKH. D0P "Anrebpa.10
2 CrernenHast yHKITUS C TEJTBIM 12 1 Knacc",
MoKazaTeyieM 000"sAKnacc"
ApudmeTndeckuii KOpeHb n-ou D0P "Aunrebpa.10
3 crenenu. UppanronanbHbie 15 1 KJiacc",
ypaBHEHUS 000"sAKnacc"
D0P "Aunreopa.10
4 INToka3zarenbHas QyHKLUS. 10 1 —
[TokazarenbHbIC ypaBHEHUS 000" IKacc"
5 Jlorapudmuueckas GyHKIUSL. 18 1 I?JEISC"’AJIreﬁpa.IO
Jlorapudmuueckue ypaBHEHUS 000" IK 1acc"
6 TpuronomeTrpuyeckue 22 1 S0P ':'A arebpa. 10
Knacc",
BBIPAXXCHUS U YPABHCHHUS 000" IK ace”
D0P "Anrebpa.10
7 [TocnenoBaTenbHOCTH U 10 1 |
KJacc",
fporpeceni 0O00"AKnacc"
O0P "Anrebpa.10
8 HenpepwiBHble GyHKITHH. 20 1 xace”,
[IpownsBoaHas 000" IK 1acc"
Tpenaxép "Obnaxo
3HaHUM".
o et o, e
KJ1ace,
000" ®uznkoH
Jlao""
OBILIEE KOJIMYECTBO YACOB I1O 136 10
I[MPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB u (uudpoBbIe)
n/n TeM MPOrpaMMbl Bcero Konrpoanuere o0pa3oBaTe/IbHBIE
padoThI
pecypcsl
. 30P "Anrebpa.11
1 UccnenoBanue QyHKIMiA ¢ 22 1 crace”
MOMOIILIbIO TTPOU3BOIHOM 000" K 1acc"
D0P "Anrebpa.11
2 ITepBooOpasHast 1 HHTETpa 12 1 Kmacc",
000"AKnacc"
['paduku TPUTOHOMETPUUECKUX D0P "Anrebpa.11
3 ¢yskuuil. TpuroHomerpuueckue 14 1 KJacc",
HEpPABEHCTBA 0O00"AKnacc"
Wppaunonanbusle, D0P "Anrebpa.11
4 MOKa3aTeNbHbIE U 24 1 KJiacc",
JorapupMUUECKue HepaBEHCTBA 000"sAKnacc"
D0P "Anrebpa.11
5 KommiekcHbie yncna 10 1 Kacc",
000"sAKnacc"
D0P "Anrebpa.11
6 HatypanbHble u 1ienble uncia 10 1 Kacc",
000"sAKnacc"
Cretens pamoas, 50 "Anredpa.l1
7 ppatl 12 1 Kiacc",
MOKAa3aTeNbHbBIX U ) 000" K 1ace”
Jorapu(MHUIECKUX YPaBHCHHUMA
D0P "Anrebpa.11
8 3ara4yM ¢ napaMeTpamu 16 1 xacc”,
000"sAKnacc"
Tpenaxép "Obnaxo
3HaHUI".
[ToBTOpenwue, o000mIEHNE, Maremarnka. 11
9 crucTeMaTu3alus 3HaHUI 2
KJ1acc,
000" duznkoH
Jlag"
OBILIEE KOJIMYECTBO YACOB I10O 10 0
[MPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
T IIpoBepsiemble Npe1MeTHbIE Pe3yILTATbI 0CBOEHHS OCHOBHOI
. 00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero o0mero 00pa3oBaHus
1 Yucna u BBIYHUCIEHUS
11 OnepupoBaTb HNOHATUSAMM: pPALMOHAIBHOE U JIEHCTBUTENBHOE YHCIO,
OOBIKHOBEHHAs! U IECATUYHAs JPOOb, IPOLIEHTHI
19 BI)‘I‘HOJIHﬂTI) apu(MeTHYECKUEe  ONMepallid €  palMOHAIBHBIMH U
JIeMCTBUTEIIBHBIMU YHUCIIAMHU
13 BeInonHATe npubamkEHHbIC BBIYUCICHHUS, HCIOIb3YS PABHIIA OKPYTICHUS,
JeNaTh MPUKUAKY B OIICHKY pe3yJIbTaTa BEIYUCICHUI
OnepupoBaTb HNOHATUSMM: CTENEHb C LIEJBIM IIOKa3aTesleM, CTaHIapTHas
14 dopma 3ammcu ACWCTBUTEIBHOTO YHCIA, KOPEHb HATYPAIbHOW CTENECHH;
UCIIOJIb30BaTh MOAXOANIYI0 (OpMY 3alHMCHU JEHCTBUTEIbHBIX UYUCEN JUIs
pelIeHus MPaKTHYECKUX 3a7a4 U MPEICTABICHHS JaHHBIX
OnepupoBarh MOHATUSMHU: CHHYC, KOCHHYC U TAHTEHC IPOU3BOJIBHOTO YTJIa,
1.5 UCMOJNb30BaTh  3alMCh  NPOM3BOJIBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUYECKHE (DYHKIHH
2 YpaBHeHUs 1 HEpaBEHCTBA
OmnepupoBaTh MOHATHAMHU: TOXJIECTBO, ypaBHEHHE, HEPaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppalnoHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPAaBHEHUE
29 BrImonHATh mpeodpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUH M peIaTh
TPUTOHOMETPUUYECKUE YPABHEHHUS
BeinonHATe mpeoOpa3oBaHusi LENbIX, PALMOHANBHBIX W HpPpalMOHAIBHBIX
2.3 BBID@KEHUI M pemaTb OCHOBHbIE THUIBI LENBbIX, PAlUOHAIBHBIX MU
UppaIMOHATFHBIX YPAaBHEHHI U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHHSI W HEPaBEHCTBA U PEUICHHUS MaTeMaTHYECKUX
3a]a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIacTel HAyKU U peasibHOU )KU3HU
MogenupoBaTh peajbHblE CHUTYalldd Ha S3bIKe aireOpbl, COCTABIAThH
2.5 BBIPOKEHUS, YPaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 3a/Ia4H, WCCIIEAOBATh
MOCTPOEHHbIE MOJIENIM C MCIIOJIb30BAHUEM alliapara ajareopsl
3 OyHKIHH U TpaduKh
OnepupoBaTb MOHATUAMH: (QYHKIHS, CIOCOOBI 3agaHusl QYHKIIMH, 00JIaCTh
3.1 onpezeNeHuss M MHOXKECTBO 3HadeHHM ¢GyHkuuu, rpaduk GyHKIUY,
B3aMMHO 00paTHbIe QYHKINUU
39 OnepupoBaTb MOHATHAMU: UYETHOCTh M HEUETHOCTh (QYHKUMH, HYIH
(GyHKLMU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBatk rpaduku QyHKIUHA U1 pelieHus ypaBHEHUN
34 Crtpouth U yuTaTh rpaduKy TUHEHHOW (YHKUINHU, KBAAPATHUHONW (YHKIIUH,
CTENEHHON (DYHKIIMU C LEJIBIM [T0Ka3aTeseM
3.5 Hcnonb3oBarh rpaduku (GYHKIUNA Uil MCCIIENOBAHUS TPOIECCOB U




3aBHUCHUMOCTEH MpH pelIeHUuH 3aJad M3 JIPYrHX Y4YeOHBIX MPEIMETOB U
peabHOM KU3HH, BRIPAKATH GOPMYTIaMHU 3aBUCUMOCTH MEXITY BEIIMUYUHAMU

4 Hauama maTemaTuueckoro aHaimmsa
41 OnepupoBaTh TMOHSATUSAMHU: MOCIEAOBATEIBHOCTh, apudmerndeckas u
reoMeTpruyecKasl Iporpeccuu
492 OnepupoBaTh TMOHATHUAMH: OCCKOHEYHO YOBIBAIONIAS TIeOMETPHUYECKas
porpeccusi, cyMmma 6€CKOHEYHO yOBIBAIOIICH r€OMETPHIECKON MPOTPECCHH
4.3 3aiaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIMU CIIOCOOaMH
44 Hcnonp30oBaTh CBOMCTBA MOCIENOBATEIBHOCTEH U MPOrPECCUU ISt
pelIeHus: pealibHBIX 3a]1a4 MPUKIAJHOTO XapaKTepa
5 MHoKecTBa M JIOTHKA
5.1 OrniepupoBaTh NOHITHAMHU: MHOKECTBO, ONIEPAIIUN Hal MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Jyisi  ONHMCAHMS
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YIeOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATHUAMH: ompenieJieHue,  TeopeMa,  CIEICTBUE,
JIOKa3aTelIbCTBO
11 KJIACC
Kona .
TR IIpoBepsiemble HPC}]MeTHbIe pe3yJabTaThl OCBOCHMS] OCHOBHOM
ST o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
1 Yucna v BEIYUCIICHUS
OnepupoBaTh MNOHATUSMHU: HaTypalbHOE, LEJI0€ YHCIO; HCIOJIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, Pa3JIOKEHHWE YHCIa Ha MPOCThIE
MHOXKHUTENH JIJIsl PeIIeHUs 3a7a4
12 OnepupoBaTh NOHITHEM: CTENEHB C PALIMOHAIBHBIM MOKa3aTeleM
13 OnepupoBaTh MOHATHSIMH: JOrapudM dYucia, AECITUYHBIE M HATypalbHbBIE
norapudMbl
2 YpaBHEHHs 1 HEPABEHCTBA
[IpumMeHATh CBOWCTBA CTENMEHW JJisi TPEoOpa3oBaHUS  BBIPAKCHUM,
2.1 ONEpUpPOBaTh MOHATUSAMU: T[OKA3aTEIbHOE YPaBHEHHWE W HEPaBEHCTBO;
pemiaTh OCHOBHBIC THIIBI MTOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
BreimonusaTe mpeoOpa3oBaHus BBIPAKEHUH, COAEpXKAIIMX JorapudMel;
2.2 OTIEpUPOBATh TMOHATHSAMU: JOTapU(PMUUECKOE yYpaBHEHHE U HEPaBEHCTBO;
peliaTh OCHOBHBIE THIIBI JOTapU(PMHUECKUX YPaBHEHHUH U HEPABCHCTB
2.3 HaxoauTts penieHus npocTenimnx TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHITUSIMU: CUCTEMA JIMHEHHBIX YPaBHEHUH U €€ PELLIEHUE;
2.4 HCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUM ISl PEIICHUS MPAKTUYECKUX
3aJa4
o5 HaXO,Z[I/ITI:UpCH_IeHI/ISI MIPOCTEUIINX CUCTEM U COBOKYITHOCTEH PAaLlMOHAIIBLHBIX
ypaBHEHUI U HEPABEHCTB
26 MopenupoBaTh pealibHbIC CUTyalldd Ha S3bIKE aiareOphbl, COCTaBISATH

BBIDAKCHMsI, YPAaBHECHMS, HEPABEHCTBA U CHUCTEMbI II0 YCJIOBHMIO 3a1a4H,




HCCIICO0BATh ITOCTPOCHHBIC MOJC/IN C UCIIOJIB30BaAHUECM aIlrapara anre6pbl

3 OyHKIMH U TpaduKu
OnepupoBaTh NOHATUAMH: IepHoAMYEecKass (DYHKIMSA, HTPOMEKYTKH
31 MOHOTOHHOCTH (YHKLMH, TOYKH HKCTpeMyMa (YHKIMH, HauOoiblIiee H
' HalMeEHbllIee 3Ha4eHUs (YHKIHMM HA IPOMEXKYTKE; HUCIOJIb30BATh UX JUIS
uccienoBaHus (QyHKIMH, 33JaHHON rpaduKoM
OnepupoBaTh NOHATHAMH: TpapUKU MOKA3aTEIbHON, JOrapUPMHUECKON U
3.2 TPUTOHOMETPUYECKUX (QYHKIMK; H300paxkaTh HX HA KOOPAMHATHOM
IUIOCKOCTH M UCTIOJIb30BATh JIJIsl pEIICHUs] YpaBHEHHUH U HEPAaBEHCTB
33 N3006pakaTh Ha KOOPAMHATHOM MJIOCKOCTH rpaq)vpmn JIMHENHBIX vypaBHeHnﬁ
U MCII0JIb30BaTh UX Ul PELICHUs] CUCTEMBI JIMHEHHBIX YpaBHEHUH
34 Ucnonp3oBare Tpaduku (YyHKOHMA I HCCIETOBAHUS TPOLIECCOB U
3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILINH
4 Hauana maremMaTHueCKOro aHajin3a
OnepupoBaTh MOHATUAMU: HENpepbIBHAs (PYHKIMS, IPOU3BOIHAS (PYHKIUH;
4.1 UCTIOJIB30BaTh T€OMETPHUECKUN U (DU3MYECKHIA CMBICT TPOM3BOIHOW JUISA
peleHus 3a1a4
42 HaxonuTe  mpoM3BOAHBIE  3JEMEHTapHBIX  (QYHKIMH,  BBIYMCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUI
Hcnonp3oBare  NMPOWM3BOAHYIO  UIS  HCCIENOBaHHMA  (YHKIMH  HA
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, MPUMEHATh PE3yJIbTaThl HCCIEAOBAHUS K
MOCTPOEHUIO TpaduKOB
44 Hcnonb30BaTh MPOU3BOJAHYIO JJISI HAXOXKAEHUS HAWIYYLIEro pelieHus B
NPUKJIAJHBIX, B TOM YHCJIE€ CONMATbHO-YKOHOMHUYECKHX, 3a1auax
45 OnepupoBaTh TOHATHSMH: TIE€PBOOOpa3Hass ¥ HWHTETpal;, MOHUMATh
' reoMeTpUYecKuil U (pU3NYecKrii CMBICIT HHTErpaja
46 Haxonuthk nepBooOpa3Hble 3J€MEHTapHBIX (YHKLUH, BBIYUCIATH HHTETPal
' no popmyne HproTona — JleitOHuna
47 Pemate mpukiiagHple 3aa4M, B TOM YHCIE COIHAIBHO-IPKOHOMHYECKOTO U

(I)I/I3I/I‘IGCKOFO XapaKkTepa, CPpEACTBAMU MATEMATUYICCKOT'O aHAJIN3a



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Koxa
1 Yucna v BIYKCICHUS
Pannonanbupie  uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JApPOOU, IPOLIEHTHI,
11 OeCcKOHEUHbIe NepUoANYECKHEe IpoOU. AprdpMeTHUecKre orepalnnun ¢ paloHaIbHbIMU
YrcIaMH, TpeoOpa3oBaHus YHCIOBBIX BhIpakeHUH. [Ipumenenune apoOeil u mpoueHToB
JUIsl pEIICHUs IPUKJIAIHBIX 3aJa4 U3 Pa3IMUHbIX OTpaciedl 3HaHUI U peaJIbHOM JKU3HU
JeiicTBuTenpHble Yncia. PanoHanbHble U UppaloOHaIbHbIE YuCia. ApupMeTndeckue
1.2  omepaumu ¢ ACUCTBUTEIBHBIMH uucIaMH. [IpuOmmkEéHHBIE BBIYHCICHHS, paBUIIa
OKpYIJICHUS, IPUKKJIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUN
Crenensb ¢ 1enbIM nokaszareneM. CTangapTHas popma 3anucH AeHCTBUTENBHOIO YHCIIA.
1.3 = Hcnonw3oBanue moaxomsmield (GopMbl 3alHCH ACUCTBUTEIBHBIX YHCET U PEUICHUS
IIPAKTUYECKUX 337a4 U NPEACTABICHUS JAHHbIX
14 Apudpmernueckuii KOpeHb HaTypaJbHOM cTeneHu. JlefcTBus ¢ apumeTnyecKuMu
KOPHSIMHM HaTypaJIbHON CTETIEHH
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHUCIOBOI0 apryMeHTa
2 YpaBHEeHUs 1 HEpaBEHCTBA
2.1  ToxnecTBa M TOXIECTBEHHBIC IPEOOPa30BaHUS
29 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPHUECKHE
bopmyIbl
23 VYpaBHeHHE, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
MHTEPBAJIOB
2.4  Pemenue 11enbIX U ApOOHO-PALMOHATBHBIX YPABHEHUN 1 HEPABEHCTB
2.5  Pemenue uppanvoHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHHH
27 [IpumeHeHne ypaBHEHNH U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a/1ad U 3a1a4 U3
pa3IUYHBIX 00J1aCTe HayKH U pealibHOM JKHU3HU
3 DyHKIIUA U TpaPUKH
31 OyHkius, crnocodbl 3amanus ¢yHkuud. I'padux ¢yHkuuu. BzaumHO oOpaTHBIE
byHKIUA
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuuu. Hynmu ¢dyHknum.
[IpomexkyTKH 3HAKONMOCTOSAHCTBA. YETHBIE M HEUETHBIC (PYHKIIUU
33 CrenenHas (GyHKIHMS C HATYpaJbHBIM M IEJBIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHs N-0if CTeTICHU
34 Tpuronomerpudeckass OKpYXHOCTb, OIpPEICIEHHUE TPUTOHOMETPUUYECKUX (QYHKIUN
YKCJIOBOTO apryMeHTa
4 Hayana MmaTemaTHueckoro aHajinsa
4.1 ITocmemoBaTeIbHOCTH, CIIOCOOBI  3aJaHUs  IOCIEAO0BATEIbHOCTEH. MOHOTOHHEIC




110CJIEI0BATENbHOCTH
Apudmerndeckass U reomerpuueckas mnporpeccuu. beckoHeuHO —yObIBaromas
4o ~ TeOMeTpHyecKas Nporpecchs. CymMa OecKOHEYHO YOBIBAIOIICH TIE€OMETPUYECKOM
nporpeccun. Popmyna CIOXKHBIX HpoueHToB. lcmosnb3oBanue mnporpeccun ams
pelIeHNs pealIbHbIX 3aJa4 IPUKJIaJHOIO0 XapaKTepa
5 MHosxecTBa U JIOTHKA
MHoxecTBO, omepauuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara s ONMCaHUS peajbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YUEOHBIX IPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kona IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
11 Harypanbnsle u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE
1.2 CrerneHb ¢ pallnoOHaIbHBIM ITOKa3areaeM. CBOWCTBA CTEIEHU
1.3 Jlorapudm uncna. JlecaTHYHbIC U HATYPAIbHBIC JTOTaPHUPMBI
2 YpaBHEeHMs U HEpaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxeHHi, CoAepKaLIUX JJorapu(pMbl
2.2 [TpeoOpa3oBaHue BhIpaKEHUH, COIEPIKAIINX CTENIEHU C pallMOHAJIbHBIM MIOKa3aTeleM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3arenbHbIC ypaBHEHHs 1 HEPAaBEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUs] U HEPAaBEHCTBA
26 CI/ICTSMH JIMHEWHBIX élpaBHeHI/II\/'I. Pemenue npuknagHbIx 3aa4 ¢ MOMOLIbIO CUCTEMBI
JMHEWHBIX YpaBHEHHUN
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN M HEPABEHCTB
28 [TpuMeHeHHEe ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHUI0O MaTeMaTHYeCKUX 3a7a4
U 3aJ1a4 U3 pa3IMyHbIX o0acTell HAayKH U peasibHOM KU3HU
3 OyHKIMH U TpaduKu
Oyukuus. Ilepuonnueckue ¢yHkuu. I[IpomMexxyTKH MOHOTOHHOCTH (YHKIUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIUH. HauOomnbllee M HauMeHblee 3HAYEHUE
(GYHKIIMHM Ha IPOMEXKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu
3.3 [TokazarenpHas u morapupmMudeckas GyHKIIUH, HX CBOMCTBA U rpaduku
3.4 Hcnonp3oBanue rpadukoB GyHKIMN A7 pelieHus] ypaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonp3oBanue rpagukoB GyHKIMHA U1 UCCIIETOBAHMS TPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBIE BO3HUKAIOT TIPH pEIICHUW 3a7a4 U3 JPYrux YYEOHBIX TMPEIMETOB M
peaabHOM KU3HU
4 Hauana MmaTemMaTu4eckoro aHaimmsa
4.1 HenpepoiBable pyHKIMU. MeTO MHTEPBAJIOB JJIsl pEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM
43 [Ipow3BogHbie AyeMEeHTapHBIX (QyHKIUH. DOpMyNIbl HAXOXKIACHUS IMPOU3BOIHOMN

CYMMBI, IPOU3BEICHUS M YaCTHOTO (DYHKIIMN




[IpuMeHeHne MPOM3BOMHON K HCCICIOBAaHWIO (GYHKIMA HAa MOHOTOHHOCTh |

4.4 IKCTpeMyMbl. HaxoxaeHre HauOOJNbIIer0o M HAMMEHBIIETO 3HAYCHHsI (YHKIUU Ha
OTpe3Ke
[TpumeHeHre TPOU3BOJHON Ui HAXOXACHUS HAWIYYIIEro PeuIeHUs B MPUKIAIHBIX

4.5 3aJadax, JUIS OMNpEJeNCHHs CKOPOCTH Tpollecca, 3aJaHHOro (GopMmynol wiu
rpagpukoM

4.6 [TepBooOpaznas. Tabnuia mepBooOPa3HBIX

47 WHuTerpan, ero reomeTpuueckuii U (U3MYECKUN CMBIC. Bruncienue nHTErpaia mno

dopmyne HetoroHa — JleiiOHuma




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePSIEeMOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

BJIaI[eHI/Ie MCTOdaMHM [0Ka3aTCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/ay,
yMeHue QGOopMyIUpPOBaTh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHUE,
akcuoma, TeopeMa, CJIEACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
oOpaTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUH;
IMPOBOAUTL AOKA3aTCIIbHBIC pAaCCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXCECTBO, IMOAMHOXKCCTBO, OII€palluyi HaJl MHOXCCTBAMU;
YMEHUE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OMmrucCaHusd p€ajibHbIX MPOUECCOB U SIBJIEHUU U npu p€IICHUU 3aaa4, B TOM
quclie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATh MOHATHIMHU:
rpad, cBs3HBIM rpad, 1epeBo, MUK, Tpad Ha TNIOCKOCTH; YMEHHE 33/]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMenue onepupoBarh MOHATUSAMH: HATypAJIbHOE YHCIO, LEI0E€ YHCIIO,
CTEMNEHb C LIEeJIBIM MOKa3aTeJIeM, KOPEHb HaTypallbHOW CTENEHH, CTETIEHb C
parMoOHAIBHBIM TTOKA3aTeIeM, CTETICHb C JIEHCTBUTEIIBHBIM ITOKA3aTENIeM,
norapuM UHCIa, CHHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJI0, PalMOHAIBHOE 4YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATYpaJIbHbIX, LEJIbIX, pPAIMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCITIOIb30BaTh MIPU3HAKHU JETUMOCTH, HAMMEHBIITUN OOIIIHiA
JIeNuTeNh W HauMEHblee o0llee KpaTHOe, anroputMm EBkInaa mpu
pEUIEHUH 3a7a4; 3HAKOMCTBO C Pa3JIUYHBIMU MO3WIIMOHHBIMU CUCTEMAMH
CUHCIICHUS; YMEHUE BHITIONHAThH BRIUMCIICHUE 3HAUYCHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mnpeoOpasoBaHus APoOHO-
pAalMOHAIBHBIX ~ BBIPAKEHUW; yMEHUE  ONEPUPOBATh  MOHSATUAMM:

nocCiaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nmporpeccust, reoMeTpuiCCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIasi TI'e€OMETpHYecKas IPOTPecCHs;
YMEHHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTE apU(DMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSAMU:  MaTpuna 2X2  u  3x3, onpefenauTeab  MaTpUIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMmenue ONCprUpOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPpalXOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HNX CUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/IC, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HEpPaBCHCTBA M CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IIAapaMCTpOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTEMAaTUYCCKHUX

3aZlaq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAayYKH U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HauOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢busznyecKkuil CMbICII NPOU3BOAHOM, TNEepBOOOpa3Has, ONpPEIeTIEHHbII
UHTETpal; YMEHHME HaXOAWUThb ACHUMITOTHI Tpaduka (QYHKIUHU; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ul HCCIeNoBaHUA (YHKUHUH,
HaXoJuTh HauOOJbIIME W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOWJIECHOB C HCIIOJIb30BAHUEM arllapara MaTeMaTHYecKOro
aHanu3a;, MPUMEHATh MPOU3BOJHYIO Ul HAXOXKJIEHHsS HAWIy4dlIero
pellleHusT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUUYECKUX H

bu3MYecKuX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTErpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOrO MOACIMPOBAHUA C

noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK GyHKIMH, 0OpaTHAs (yHKIHS,
KOMITO3HLMS (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
paunvoHanmbHas (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
Jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIONIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MPH
pelIeHu: 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HH; BBIpaXaTh (OpMyJTaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMH Ui pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/II‘/'I ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiate TEKCTOBBIE 3a/laud Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBapOB
yCIIyT, HAJOTH, 3a/1a4d U3 00JAaCTH yNpaBlIE€HUs JUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATH BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIEN0BATh IIOJYYEHHOE pELICHUE U
OLIEHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAYKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAaHWEM  ammapara  anreopsl,

WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yiabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOpMallKIO, MPEACTAaBICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpaukax,
OTpaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabauIl W JAuarpaMM; HUCCIEl0BaTh
CTaTUCTHUYECKUE IaHHbIE, B TOM YHCJIE C IpPUMEHEHHEM TrpaduyecKux
METO/IOB U JIEKTPOHHBIX CPEICTB; rpaMuecKn MCCIeI0BaTh COBMECTHbIE

HaOJI0ICHNUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe ONepUpOBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coObITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS; YMEHUE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJ0B; IPUMEHSThH
GOpMyIBI  CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHysum, koMOMHAaTOpHBIE (AKTHl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHass BEIIMYMHA, pACHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIIyYallHOW  BENWYMHBI, (QYHKIHUWA  pPacCUpeACieHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIO0JIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JJIs pEIICHUs 3a/1ad;
3HAKOMCTBO C IOHSTHUSMHU: 3aKOH OOJIBIIUX YHCEJ, METOIBI BHIOOPOUYHBIX
UCCIIC/IOBAHMI; yMEHUE TPUBOJUTH MPHUMEPbI MPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPHPOBATH TMOHITUSAMHU: COUETAHUE, NEPECTAHOBKA, YUCIIO COYCTAHUH,
YUCII0  TIEPeCcTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJICbh U

UHTEPHPETHUPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHue onepupoBaTh IMOHATUAMM: TOYKa, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS MPSAMBIC, apaUICIBHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MEXKAy IPIAMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAaCCTOSTHHE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKIY IIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaTh IIPU PELICHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INIAHUMETPUHU, YMCHHUEC OILCHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4eCKue
MOACIM C TIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU ITPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATHUSAMU: IUIOIIAAL (QUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKA,
Ky0, mapajuienenuresa, OpuU3Ma, NHpamMuiaa, (uUrypa M IOBEPXHOCTb
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHIBI, MPHU3MBI, KOHYyca, IIMHIApPA, 00bEM KyOa,
IPSAMOYTOJIBHOTO MapajuleenuIeaa, HOUpaMHUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napamiCJIbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC Iapa, ILIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIApPA, KOHYCa; YMEHUE CTPOUTbh CEueHHe
MHOTOTpaHHHKA, W300paXkaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoOBaTh ONpeAeNeHUs U3ydaeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccUpUKanuioo GuUryp Imo
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe  onepupoBaTh HOHSATHSIMH: JIBIDKEHHE B IPOCTPAHCTBE,
NapajuIeTIbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOO0HBIC (DUTYPHI, B TOM YHCJIC B MPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh NT€OMETPUICCKHE OTHOIICHUS TIPH
pelICHUH 3a/iad; HaXOAWTh T€OMETPUYCCKHE BEIWYHMHBI (JJIUHA, YTOI,
I0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaThbHOW JKWU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(IMHA, Yroi, IUIOMab, OOBEM, IIIOIMIAAh TOBEPXHOCTH), HUCIOIb3YS
U3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: TUIOMAAb MOBEPXHOCTU
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOHanb cdepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp
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YMeHnue ONCpUPOBATH TIOHATUAMU: IIPAMOYTOJIbHAA CUCTEMAa KOOPAHHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOpPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOp,Z[HH&THLIfI METO

JJI pEHICHUA TrCOMCTPHUYICCKUX 3ada4 U 3aJia4 JpYyTHUX y’—Ie6HBIX opeaAMETOB

YMenue BLI6I/IpaTB MNOAXOOSAIINNA METOI JJIs peliCHud 3ala4i,; TIOHNMaHHC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPHUPOAHBIX U O6HI€CTB€HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHUC pacClio3HaBaThb IIPOABJIICHHUC 3aKOHOB
MAaTE€MAaTUKN B UCKYCCTBE, YMCHHUEC IMPUBOAUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kox IIpoBepsieMblii 3JIeMEHT CO/Iep:KAHUSA
1 Yucna v BEIYHUCICHUS

11 Harypanbhblie u nenble yncna. [Ipu3Haku 1eIMMOCTH IETBIX YHCel

12 Panmonanbupie umcna. OOBIKHOBEHHBIE U JECATHYHBIC JpOOHM, IPOLEHTEHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 ApudmeTndeckuii KOpeHb HaTypalbHOW cTerneHu. JleiicTBus ¢ apupmMeTndecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ nensiM nokaszareneM. CTeleHb ¢ pallMOHaIbHBIM Ioka3areneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucina. JlecATHUHBIE U HATYPAIbHBIE JIOTapUPMBI

HevictButenbHple  4Yucina. ApuMmeTHdyecKkue omnepanud ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnmxéHHble BRIYMCICHUS, TPaBUIa OKPYTJICHUs, IPUKKUIKA U OLEHKa
pe3yibTaTa BHIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommekcHsle yncna
2 YpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHUS

2.4 [ToxazarenbHble U TOTapu(PMUUECKHE YpaBHEHUS

2.5 [lenbie U QPOOHO-pAIMOHAIBHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHHIA 1 HCPABEHCTB

2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHU

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 DyHKINUK U TpaPUKH




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuveckne GyHKINHU, UX CBOHCTBA U rpaduku
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBonnas GpyHkiun. [Tpon3BoHbIE SIEeMEHTAPHBIX HYHKINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoNblIero 1 HauMEHbIIEro 3HaueHUs (QYHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuu Haj MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
1.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METOJAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYEHUKA

* Maremaruka. AnreOpa 1 Hadajia MaTeMaTHYECKOT0 aHaJIN3a; yriryosieHHoe ooyuenue, 10
knacc/ Mepansik A.I'., Homuposckuit J[.A., [TomsikoB B.M.; moapenaxiueit [logonsckoro
B.E., OGmiecTBO ¢ orpaHn4eHHON OTBETCTBEHHOCThIO M3natenbckuii nentp «BEHTAHA-

I'PA®»; Axunonepnoe obmiectBo «M3narensctBo «IIpocBemienne»

* MaTtemaruka. Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a; YIIIyOJeHHOe 00ydeHue,
11 xmacce/ Mep3nsak A.T'., Homuposckwuii JI.A., [TosikoB B.M.; monpenakiueit
[Tononsckoro B.E., O0OuiecTBo ¢ OrpaHMuE€HHON OTBETCTBEHHOCThIO M3/1aTENbCKUM LIEHTP

«BEHTAHA-I'PA®»; Akunonepnoe obmectso «M3narenscrBo «IIpocsemienne»

METOANUYECKHUE MATEPUAJIBI VIS YUYUTEJIA

Metoanueckoe nocodue. Anredpa u Hayaja MaTeMaTUYECKOI0 aHAIN3a; yri1yOJIeHHOe
obyuenue, 10 knacc/ Mepsnsk A.I'., Homuposckuii JI.A., [TonsikoB B.M.; noz penakuueit
ITononsckoro B.E., ObmiecTBO ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO M31aTeNbCKUil LIEHTP
«BEHTAHA- I'PA®»; AxumonepHoe oouiectBo «M3aarensctBo «IIpocsenienne»
Metoanueckoe nocobue. Anredpa u Hayajla MaTeMaTHYECKOTO aHalIN3a; yrilyOJIeHHOe

obyuenue, 11 knace/ Mepansak A.I'., Homuposckuit [I.A.,



[TonsikoB B.M.; mox penakmueit [Tononsckoro B.E., O6mecTBo ¢ orpaHnueHHON
oTBeTcTBeHHOCThIO M3naTensckuii ientp «BEHTAHA-I'PA®y; AkuinonepHoe

obmectBo «M3aatenbcTBO «IIpocBerieHune

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
D0P "Anreopa.10 kmacc", OOO0"AKnacc" 0P

"Anrebpa.l1 kiacc", OOO"AKmnacc" 50P

"T'eometpust.10 xkmacc", OOO"AKnacc"I0P

"T'eomerpus.11 kmacc", OOO"AKnacc"

Tpenaxép "O06naxo 3Hanwuit". Marematuka. 10 xknace, OO0O"dusukon Jlad" Tpenaxép
"Oo6mnako 3nanuii". Maremaruka. 11 kimace, OOO"®u3ukon J1ad" bubdimnoreka
ANEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB. Anredpa 10, 11 knacc. Harnsaasie ypoku.
000 "DOxk3amen-Megna"

BepositHocTs u cratuctuka 10, OO0 "CBEPOBPA3OBAHUE",

Beposrtraocts u cratuctuka 11, OO0 "CBEPOBPA30OBAHUE"



