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HopmaTuBHO-IPaBOBbIE JOKYMEHThI, 00eCTeunBaIOIe OPraHu3aIuio
00pa3oBaTeIbHOM eI TeILHOCTH 10 YUeOHOMY NpeaMeTy «MareMaTuKa» B
2024/2025 yyedHOM roay

Opranuzanus npenojaBanus yaeOHoro npenmera «MaTeMaTHKa» Ha YPOBHAX
OCHOBHOTO 00IIero u cpemaHero oomero oopasosanus B 2024/2025 yueOHOM TOIy
OCYIIECTBIISIETCS B COOTBETCTBUH CO CIEAYIOIMIMMUA HOPMAaTUBHO-IIPABOBBIMU aKTaMU: —
®enepanbHblil 3akoH 0T 29 nexadbps 2012 r. Ne 273-®3 «O0 oOpa3oBanuu B Poccuiickoit
Denepanuny;

— @epnepanbubiii 3akoH OT 19 nexabpst 2023 1. Ne 618-d3 «O BHeceHuUn
n3MeHeHni B @enepanbHblil 3akoH «O0 0O6pazoBanuu B Poccuiickoit @enepannmy;

— ®enepanbHbIil roCcy1apCTBEHHBIH 00pa30BaTENbHBIM CTAaHAAPT OCHOBHOI'O OOLIETO
ob6pazoBanus (yTB. mpukazoM Munnpocsemenus Poccun ot 31 mas 2021 r.Ne 287) (nanee —
dI'OC O00);

— ®enepanbHblii TOCYIApCTBEHHBIN 00pa30BaTEIbHBIA CTAaHIAPT CPETHEro OOIIEro
oOpazoBanus (yrB. mpukazomM MwunHoOpHayku Poccum ot 17 mas 2012 r.Ne 413) (nanee —
dIrocC CO0);

— @epepanpHas 00pa3oBaTelbHAS IPOrpaMMa OCHOBHOTO 00I1ero oOpa3oBaHus (yTB.
npukazom Munnpocsemenust Poccun ot 18 mast 2023 r. Ne 370) (manee — @OIT OO0);

— @epepanpHas 00pa3oBaTeNbHAS MPOTpaMMa CpeAHero o0miero oopasoBaHus (YTB.
npukazom MwunHnpocemenuss Poccun ot 18 mast 2023 r. Ne 371) (manee — ®OII COO);

— mnpuka3 MUHIPOCBENIEHUS Poccum ot 21 centsiops 2022 1. Ne 858

«O6 YTBEPKJICHUHN benepaabHOTO nepeyHs Y4eOHUKOB,JOMYIIIEHHBIX

K WCIOJIb30BaHUIO TMPH pealM3alliil  UMCEIOIIUX TOCYJApPCTBEHHYIO — aKKPEIUTAIIUIO
00pa3zoBaTeNbHBIX MPOTPAMM HA4YaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEro OOIIero
00pa3oBaHUsl OPraHU3AIUSAMH, OCYIICCTBISIOIIUMHI 00pa30BaTENbHYIO NESATEIbHOCTh U
YCTaHOBJICHUS MPEJICIIBHOTO CPOKA UCTIONh30BAHUS HCKITIOYEHHBIX YICOHUKOBY,

— npuka3 Munnpocsemenuss Poccun ot 21 mas 2024 r. Ne 347 «O BHeceHuu
M3MEHEeHUU B npuka3 MunHnpocsemenus Poccun ot 21 centsops 2022 r. Ne 858
«O0 YTBEPKIACHUU (bhenepanbHOTO nepeyHs yu4eOHUKOB, JOTYILIEHHBIX K
WCIOJIb30BAHMIO  TMpPU  peaid3allud  HUMEIOIIUX  TOCYJapCTBEHHYIO  aKKpEIUTAIHI0
o0pa3oBaTeNIbHBIX MPOrpaMM HAyaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpelHero oOIIero
o0pa3oBaHUsl OpPraHU3AlUSIMHU, OCYIIECTBISIONIMMU OO0Opa30BaTEIbHYIO JEATEIbHOCTh U
YCTaHOBJICHUS MPEAETBLHOTO CPOKa UCTIOIH30BAHUS UCKIIIOUEHHBIX YYCOHUKOB»Y;
-npuka3 MuHnpocBemenuss Poccum ot 4 okta6ps 2023 1. Ne 738

«O0 yrBepxkAeHUU (enepaTbHOTO IepeuHs 3JIEKTPOHHBIX O00pa30BaTENbHBIX PECYPCOB,
JOMYIIEHHBIX K MCHOJb30BAHUIO TMpPU  pealu3aliil HUMEIOUUX TOCyJapCTBEHHYIO
aKKpeIUTaLUI0 00pa30BaTeNbHBIX MPOTrpaMM HAyalbHOTO OOIEro, OCHOBHOTO OOILEro,
cpeaHero o0riero o0pa3oBaHUs;

— KoHnrnenmus pa3Butusi MaTeMatuyeckoro oopaszoBanusi B Poccuiickoit deneparuu

(yrB. pacnopspkenueM IlpaButensctBa Poccuiickoit denepanyn; npotokon ot 24 aexadps
2013 r. Ne 2506-p).



MNOACHUTEJbHAS 3AIINCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anredpa M Hayajga MaTeMaTHUYECKOTO aHAIM3a»
0azoBoro ypoBHs it obydatonuxcst 10 —11 kmaccoB paszpaborana Ha ocHoBe DeepallbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CpeaHero ooOiiero oOpa3oBaHusA, C Y4€TOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHUM, NMPEABABIAEMBIX K MaTeMaTHUECKOMY OOpa30BaHMIO, U
TpaIuIMid pocCUiickoro oOpa3oBanus. Peamm3anusi mporpamMMbl 00eCIICUMBACT OBJIAJCHHE
KIIIOYEBBIMU KOMIICTCHUHUAMU, COCTABJIAIONIMMU OCHOBY IJId CaMOPa3BUTHUA W HCIIPCPBLIBHOI'O
o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIBTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00YyJarOIUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hauajlla MaTeMaTHYECKOIO aHalIM3a» SIBJIAETCS OAHUM M3 HambOoiiee
3HAYUMBIX B MpOrpamMMe CTapuIei IIKOJbI, MOCKOJIbKY, C OJHOI CTOpPOHBI, OH 00ecleunBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil W3Y4Y€HHUsS BCEX E€CTECTBEHHO-HAay4YHBIX KypCOB, a C JIpYyrou
CTOpPOHBI, (QOpPMHUpPYET JIOTHUYECKOE M aOCTPAaKTHOE MBIIUIEHUE Y4YallluXcid Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypcOB MH(QOPMATHKH, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH.
B pamkax naHHOTO Kypca y4aliiuecs OBJa/IeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOI HAayKH,
KoTopas (opMyIupyeT CBOM JTIOCTHKEHUSI B MaTeMaTUYeCKoil popme.

Kypc anreOpbl 1 Hauan MaTeMaTH4ECKOro aHAJIN3a 3aKJIabIBAET OCHOBY Ul YCIHEIIHOTO
OBJIAZICHUS 3aKOHAaMM (U3UKU, XHUMUHM, OHOJOTMM, TOHMMAaHUS OCHOBHBIX TEHICHLUHN
HSKOHOMHKH U OOIIECTBEHHOMN >KU3HHU, MO3BOJIIET OPUEHTHPOBATHCA B COBPEMEHHBIX LIU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHON *XHU3HU. B TOXeE
BpeMsl OBJIaZicHUE aOCTPaKTHBIMU M JIOTUYECKH CTPOIMMHM MaT€MaTHYECKUMH KOHCTPYKLUSMHU
pa3sBUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb YTBEPXKICHMS,
UCIOJb30BaTh 00OOIIEHNE M KOHKPETHU3aluio, aOCTparupoBaHUE M AHAIOTUIO, (OpMHUpPYeT
KpPEaTUBHOE U KPUTHUYECKOE MbIILIEHHE. B Xo/1e n3ydeHus anreOpbl U Hayajl MaTeMaTHUYeCKOIo
aHajIM3a B CTaplleil LIKOJe ydyalluecs MOJYy4aroT HOBBIM ONBIT pEeIleHUs MPHUKIAIHBIX 3a7ad,
CaMOCTOSITEJIBHOTO ~ IIOCTPOEHUS ~ MAaTeMaTMYECKMX MOJAENEeH  peallbHbIX CUTyalud U
UHTEpIpPETallMd TOJIYYEHHBIX pPELICHUH, 3HAaKOMATCA C IPUMEpaMU  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH B IpUPOJE, HayKe UM B HCKYCCTBE, C BBIJIAIOLIMMUCH MaTEeMaTUYECKUMU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc ob6nanaer 3HaunMTENbHBIM BOCHHUTATENbHBIM MOTEHIIMATIOM, KOTOPBIM pealn3yercs
Kak yepe3 yueOHbIIl MaTepuall, criocoOCTBYIOLIMI (OPMUPOBAHUIO HAYYHOI'O MHPOBO33PEHHS,
Tak M dYepe3 crneuupuKy YyuyeOHOW JeATeNIbHOCTH, TpeOyrolmeld CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIIBHOW KOHILEHTpAallMM BHUMAaHMA M OTBETCTBEHHOCTH  3a
MIOJIyYEHHBIN pe3yJbTarT.

B ocHoBe meronuku oOyueHHs anreOpe M HayalaM MaTeMaTHYeCKOTO aHalu3a JIEKUT
JeATeNbHOCTHBIN MPUHLUI 00yYeHHUsI.

CrpykTypa Kypca «Anredpa u Hadyana MaTeMaTUYECKOTO aHAJIN3a» BKIIIOYAET CIIEAYIOIINE
coJiepKaTenbHO-METOIMUeCKue JUHUU: «YUucna W BBIYMCICHUA», «DYHKIMH U TIpaduKmy,
«YpaBHEHHUS U HepaBeHCTBa», «Hawana MareMaTndeckoro aHanusa», «MHOKECTBA U JIOTHKA».
Bce ocHOBHBIE cOAEpKATEIBbHO-METOJANYECKUE JIMHUU M3Y4arOTCS HA MPOTSHKEHUM JBYX JIET
oOy4yeHHs B cTapuieil HIKOJe, eCTECTBEHHO MOMOJHsIS JAPYr Jpyra M MOCTENEHHO HACBIIIAsICh
HOBBIMM TeMaMM M pazjenaMu. JlaHHBI Kypc SBISIETCS HHTErPAaTUBHBIM, IOCKOJBKY



oObenuHsieT B cede coiep)kaHWe HECKOJIbKMX MaTeMaTHYeCKuX TUCHMIUIMH: anredpa,
TPUTOHOMETPHUSI, MATEMATHUYECKUN aHaAIN3, TEOPUs MHOKECTB U Ap. ITo Mepe Toro kak yuamuecs
OBJIAZICBAIOT BCE Oojiee MMIMPOKUM MaTEMAaTHUYECKHM allaparoM, y HHX MOCIEI0BaTEIbHO
(dopMupyeTcsi M COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUECKYI0 MOJENb pealbHOMH
CUTYyalluW, MPUMEHSTH 3HAHUS, MOJydeHHbIE B Kypce «AureOpa M Hadala MaTeMaTHYeCKOTO
aHaIM3a», JUIsl PEIIeHUs CaMOCTOSITENIbHO CQOPMYIMPOBAHHOW MaTeMaTHYECKOW 3agadd, a
3aTe€M MHTEPIPETUPOBATH MOIYUYEHHBIN pe3ysbTaT.

CopepxarenpHo-MeToAMuYecKass  JUHMS — «Yucia W BBIUMCIEHHS»  3aBEpIUAET
(bopMupOBaHHE HABBIKOB HWCIOJB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOe OBUIO HAa4yaTto B
OCHOBHOH mIKoJe. B craprieii mkosie ocoboe BHUMaHHE yrensercss GOpMHUPOBAHUIO MPOYHBIX
BBIYMCIIUTENIbHBIX HABBIKOB, BKJIIOYAIOIIUX B Cce0s MCIOJIb30BaHHE PA3IUYHBIX (POopM 3amucu
JNEUCTBUTENBHOTO YHCJIA, YMEHHME pAlMOHAJIbHO BBINOJHATH JEHCTBUS C HHUMH, JeNaTh
NPUKUAKY, OLEHUBaTh pe3yiabTar. OOydamoomuecs MOIY4arOT HABBIKM MPUOIMKEHHBIX
BBIYUCIICHUH, BBIMIOJHEHUS JEWCTBHM C 4YHMCIaMU, 3alUMCAaHHBIMH B CTaHIAPTHOW Qopme,
WCIIOJIb30BAHUSI MATEMAaTHYECKUX KOHCTAHT, OIEHUBAHUS YUCIIOBBIX BHIPAKCHUH.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pealu3yeTcsl Ha NPOTSHKEHUHM BCEro OOydeHHUs B
CTapuiel 1IKoJie, TMOCKOJbKY B KaXJIOM paszfeie MporpaMMbl IMPEAyCMOTPEHO pEeLIeHHE
COOTBETCTBYIOIINX 3aa4. OOyuaroluecs: OBIaeBaOT PA3IMYHBIMU METOJIAMHU PELICHHUS LIETIbIX,
paInMoHAIBHBIX, UPPAITMOHAIBHBIX, TTOKA3aTEeIIbHBIX, JTOTAPU(IMUUECKUX H TPUTOHOMETPHUUECKHIX
ypaBHEHUM, HEPABEHCTB U UX cucTeM. [loyueHHble yMEHUS UCIOJIB3YIOTCS MPU UCCIIEI0BaHNUN
(GYHKIME ¢ MOMOUIBIO MPOU3BOJHOM, PEHIeHWH MPHUKIAIHBIX 3a/ad M 3ajad Ha HaXOXXICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHUi QyHkiuu. [lanHas copepikarenbHas TUHUS BKIIOYAET B
cedst Takke (POPMHPOBAHME YMEHUU BBIIOJHATH pacd€Tsl Mo ¢opMyliaMm, MpeoOpa3oBaHUs
LEbIX, PAlUOHAIBHBIX, UPPALHOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHUI, a TakkKe
BBIPOKEHUH, COJEepKalluX cTerneHu W Jjorapudmbl. braromaps usydeHuro aiaredpanyeckoro
MaTepuasa MpOUCXOAUT JalbHeHlee pa3BUTHE ATOPUTMHUYECKOTO U aOCTPaKTHOTO MBIILICHUS
yuaiuxcs, (GOPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PaCCYXACHUN, pabOThl C CHUMBOJIbHBIMU
dbopMamMu, IpeICTaBICHUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPpexTUBHbIE HHCTPYMEHTHI Ui PEHICHHs IPAKTUYECKUX U €CTeCTBEHHO-
Hay4HbIX 33Ja4, HarJIsJHO JIEMOHCTPUPYET CBOM BO3MOKHOCTHU KakK S3bIKa HAYKH.

CopepxarenpHo-MeToanuecKass TuHUS «DyHKIUN U TpaduKu» TECHO MeperuieTaercs ¢
JPYTMMHU JIMHUSIMH Kypca, IIOCKOJbKY B KakKOM-TO CMBbICIE 3aJa€T MOCIEI0BATEIbHOCTD
U3y4YeHHUs MaTepuana. VI3ydeHwe CTENeHHOH, ToKa3aTelbHOH, JorapupMuU4eckon u
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKUIUN 7S
pelieHus 3ajad U3 APYruX Y4eOHBIX MPEIMETOB M pPEaNbHON >KM3HH TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHAIM30M, TaK U C pelleHHeM ypaBHEHHMH U HepaBeHCTB. [Ipu sTom Oomnblioe
BHMMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMyJIaMU 3aBHCHMOCTH MEXIY
pPa3IMYHBIMU BETHMYMHAMH, HCCIENOBaTh IMOJTy4YeHHbIE (YHKIUU, CTPOUTh HUX TpaduKH.
Marepuan »3TON coAep)KaTeIbHON JIMHUK HAleJIeH Ha pa3BUTHUE YMEHHM U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKATh 3aBUCHMOCTH MEXKAY BEIUYMHAMH B  pa3iuuHOM  (opme:
aHAIMTUYEeCKOM, rpaduueckod u ciaoBecHO. Ero wu3ydeHwe cmnocoOCTBYeT pa3BUTHUIO
AITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTM K  00OOLIEHMIO M KOHKpEeTH3alluu,
WCIIOJIb30BAHUIO aHAJIOTHil.

ConepxarenbHas nuHus «Hadana mMaTeMaTHYECKOTO aHaIM3a» MO3BOJISIET CYLIECTBEHHO
pacIIUpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 3a/1a4, JOCTYIMHBIX 00yJaomuMcs, y
KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIIEIOBATh M CTPOUTH Tpaduku (QYHKIHHA, OTPEAeNsaTh UX



HauOOJIbIINE U HAUMEHBINNE 3HAYCHHUS, BBIYUCIATH VIO GUTyp U 0OBEMBI TEl, HAXOJUTh
CKOPOCTM U YCKOpeHHs TpoueccoB. J[laHHas conepkaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHHUS MAaTEMaTHMYECKHX MOJENeH peajbHBbIX CHUTyaluid, HaXOXXICHUS
HAWJIY4IIEro peIIeHUs B NPUKIAJHBIX, B TOM YHUCIIE COIMAJIbHO-I)KOHOMHUYECKHX, 3aJauax.
3HaKOMCTBO C OCHOBaMH MaT€MaTMUYECKOI0 aHajlh3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(OopMaIIbHO-TOTHYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHPOBAHUIO YMEHHUI DPacHO3HABATh
MIPOSIBJICHUSI 3aKOHOB MAaTEMaTUKW B HAayKe, TEXHUKE M HCKyccTBe. OOydaromuecst y3HAIOT O
BBIJIAIOIINXCST PE3yNIbTaTaX, IMOJYYCHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKH KaK HayKd, U HX
aBTOpAx.

ConepxaTenpHO-MeTOAMYeCKast TMHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM ITOCBSIIEHA
3IIEMEHTaM TEOPUH MHOXKECTB. Te0opeTHKO-MHOKECTBEHHBIC MTPECTABICHHS MPOHU3BIBAIOT BEChH
KypC HIKOJFHONH MaTeMaTHKH W IPeIUIararoT Hauboyiee YHUBEPCATBHBIA S3BIK, 00BEIUHSIOMINI
BCE pa3lenbl MaTeMaTHKH W €€ TNPWIOKEHHWH, OHHM CBS3BIBAIOT pa3HbIE MaTeMaTHYeCKHe
IMCUUIUIMHBL B €quHOe 1enoe. [109ToMy BaXHO JaTh BO3MOXKHOCThH INKOJBHUKY TOHHUMATh
TEOPETHKO-MHOKECTBEHHBI SI3bIK COBPEMEHHOW MAaTE€MaTWKH W HWCIOJb30BaTh €ro  JUIs
BBIPKCHUST CBOUX MBICTICH.

B kxypce «AnreOpa u Hayajga MaTeMaTHYECKOTO aHAJM3a» MPHUCYTCTBYIOT TAKK€ OCHOBBI
MaTeMaTHYEeCKOTO MOJICTUPOBAHUS, KOTOpBIE NMPH3BAaHBI CPOPMHUPOBATH HABBIKH ITOCTPOCHUS
MoJieNiel peasbHbIX CUTYallui, UCCIIEeI0OBAaHUS 3TUX MOJIENel ¢ MOMOIIbIO anmnaparta aireOpsl u
MaTeMaTHYeCKOTO aHajdW3a W WHTEPIPETANNU TOJTYYEeHHBIX pe3yiabTaToB. Takue 3aJaHus
BIUICTEHBI B K&XIBIA W3 Pa3/ielioB MPOTPaMMEI, MOCKOJIBKY BECh MaTepHall Kypca IIHPOKO
UCIOJb3YyeTCs A pelleHys IpUKIaaHbIX 3a1ad. [Ipy pemeHnn peanbHbIX MPAKTUYECKUX 3a1a4
yuyaliuecss — pa3BMBAIOT  HAOIIOAATENILHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJB30BaTh AHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATH MPOOJIEMY.
JleaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHUs NPUKIAJHBIX 337ad OpTaHU3yeTCs B
Ipolecce U3y4eHus Bcex TeM Kypca «Asredpa 1 Hayajla MaTeMaTHYECKOTO aHAIu3a.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJTAHE
B yueOHOM niaHe Ha M3ydeHue Kypca areOpbl M Hayajl MaTeMaTUYecKOro aHajau3a Ha 6a30BOM

ypOBHE OTBOJMTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B Henento B 11 kimacce, Bcero 3a aBa
rojaa ooy4yenus — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA

11 KJIACC

Yucia ¥ BbIYMCICHUS

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

Crenenb ¢ pallMOHaIBHBIM MOKa3aresieM. CBOMCTBA CTETICHHU.

Jlorapudm yucna. [lecaTnaHbIe U HATypaTbHBIE JOTAPU(MBEI.

YpaBHeHusi 1 HepaBeHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALUX JOTrapu(MBbI.

[IpeoOpa3oBanHue BbIpaKEHUH, COAECPIKALINX CTENEHH C pallMOHAIbHBIM MOKAa3aTeNEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucrteMbl JIMHEMHBIX ypaBHEHUHW. PemieHue npukiIagHbIX 3a7ad C MOMOIIBK CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallOHAIbHBIX YPABHEHUN U HEPAaBEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JaCTei HayKH U pealbHOM JKHU3HMU.

DyHKIUHN U TpaGuKH

Oyuknusa.  [lepuogumveckue  GyHkumu. [IpoMeXyTKM  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMM. HauOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKH.

[Toka3zarenpHas u norapudmMudeckas PyHKIMH, ©X CBOWCTBA U TPapUKH.

Hcnonb3oBanue rpadukoB GpyHKIMI 1715 pelIeHUs] ypaBHEHUN U JTMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKIUN Ui UCCIIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajimsa

HenpepriBabie ¢pyHKIME. MeTo1 HHTEPBAJIOB JIJ1sl pEIICHHS] HEPABEHCTB.

[IpousBonas pynkuun. ['eomeTpuueckuii 1 GU3MUECKUA CMBICT TPOU3BOTHOM.

[IpousBonnbie 3neMeHTapHBIX GyHKIHMH. DOPMYNIbl HAXO0XKACHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIIUH.

[IpumeHeHne MpoU3BOAHOMN K MCCIEA0BaHUIO GYHKIMI HA MOHOTOHHOCTh M SKCTPEMYMBI.
HaxoxaeHne HaubombIIero 1 HaMMEHbBILIEro 3HaYeHHs (PYHKIIUU Ha OTPE3KE.

[IpuMeHeHre TPOU3BOAHON [JIsi HAXOXKACHUS HAWIYYIIEro pEeUIeHUus B MPHUKIAIHBIX
3ajjauax, AJs ONpeaesieHusl CKOPOCTH Ipollecca, 3aJaHHOTO (POPMYIION WM TpadUKOM.

IlepBooOpa3nas. Tabnuna nepBooOpasHbIX.

Wuterpan, ero reoMerpuyeckuii m ¢u3uMueckuil cMbIci. BblunciaeHue HHTerpaia mo
¢dopmyne Hetorona—JleitOHuna.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTnka» JOJDKHO OOECIeYMBaTh JOCTH)KEHUE Ha
YPOBHE cpenHero oOmero o0pa3oBaHMsA CIEIYIOIMIMX JIMYHOCTHBIX, METANpeIMETHBIX |
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS IMPOrpaMMBl Y4eOHOTo mpeaMera «MaTemaTukay
XapaKTEPU3YIOTCS:

I'paxxraHcKO€ BOCIIUTaHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3UIMHU OOYyYarollerocss Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOIO OOIIECTBA, MPEACTaBICHUEM O MaTEMaTHUYECKUX OCHOBaX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIEHHUI, MpOIenyp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHl W Tp.), YMEHHEM B3aUMOJIEHCTBOBATh C COLIMAJIbHBIMU HHCTUTYTAMHU B
COOTBETCTBUU C UX PYHKIMUSIMH U Ha3HAYCHUEM.

[TarpnoTHyeckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'paXKIAaHCKONW MJAEHTUYHOCTH, YBAXKEHHSI K MPOIIJIOMY
U HACTOAIIEMY POCCHMCKOM MaTEMAaTHUKH, ILIEHHOCTHBIM OTHOIICHHEM K JOCTHKECHHSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMaTHUYE€CKOW WIKOJbI, K HCIOJIb30BAHUIO ITUX
JOCTHKEHHUH B IPYTUX HayKax, TEXHOJIOTUSX, cepax SIKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM POCCHIICKOrO0 Hapoda; CPOpPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHUS, CBA3AHHOIO C NMPAKTUYECKUM INPUMEHEHUEM
JOCTH>KEHUM HAyKH W JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLUEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, pacCyKJIEeHUH; BOCIPHUUMYUBOCTBIO K
MaTE€MAaTUYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYecKue 3HaHUS B MHTEpecax
310pOBOr0 M Oe3omacHoro o0pasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe muTaHue, cOATAHCHPOBAHHBIA PEKUM 3aHSATHH M OTHAbIXA, peryiaspHas Quandeckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03I0POBUTEIHHON
NEeSATENbHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HaHUEM IIEHHOCTU TPYIOJIIOOMs; MHTEPECOM K Pa3IUYHBIM
cdepam mpodeccHoHaIbHON JEATENBHOCTH, CBSI3aHHBIM C MAaTeMaTHKOW M €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BbIOOp Oyayliel mpodeccuu U peaan30BbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM0o00Opa30BaHUI0 Ha MPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTBIO K AaKTMBHOMY Y4YacTHIO B
pEeLICHUN IPAKTUYECKUX 3a1a4 MATEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIBTYPbI, MOHUMAHMEM BIUSHUS COLMAIBHO-
OKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOW M COLMAIBHOU Cpefbl, OCO3HAaHUEM



r00aIbHOTO  XapakTepa  OKOJIOTMYECKHMX  MpoOJieM; OpHEHTalued Ha  [pUMEHEHHE
MaTeMaTU4eCKUX 3HAHUN Ui pelIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLICH Ccpenbl, MIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOXKHBIX IIOCJICICTBUAN JUIsl OKPYKAIOLIEH CPEIbI.

[lenHOCTH Hay4YHOIO MO3HAHUA:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHUKH, TOHUMAaHHUEM MaTeMaTHYECKOW HayKu Kak chepbl
YEJIOBEYECKOM EATEIIBHOCTH, ITANOB €€ Pa3BUTHA M 3HAYUMOCTH JJIS Pa3BUTHUS LIMBWIN3ALUU;
OBJIQJICHUEM S3BIKOM MAaTEMATHKHM M MATEMAaTHYECKOW KYJIbTYpOM KaK CPEICTBOM IIO3HAHUSA
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO U  HCCIEN0BATEIBCKYIO JIEATEIbHOCTh
VHJMBUYQJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIE Pe3yIbTaThl OCBOCHHUS MTPOTPaMMBbI YIeOHOTO TpeaMeTa «MareMaTukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBLHBIMH  HO3HAGAMETbHBIMU  OCliCBUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OeUCMBUAMY,  YHUBEPCATbHLIMU — Pe2YIamUEHbIMU
OeticmeusMu.

1) Vuusepcanvnvie noznasamenshsle oelicmeus, obecneuusarom hopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

BazoBrie mornueckne eiicTBU:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIEC MPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUNH MEXIY MOHITUSIMH; (HOPMYIHPOBATH OMpPENENICHUS MOHSITUM;
yCTaHaBIUBAaTh CYIIECTBEHHBIN MPHU3HAK Kiaccu(uKauu, OCHOBaHUS Ui 0000IIeHUS
Y CPaBHEHMsI, KpUTEPUHU TIPOBOJAUMOTO aHAIN3a;

® BOCIPUHHUMATH, (GOPMYIUPOBATh U MPEOOPA3OBHIBATH CYKJICHUS: YTBEPIAUTEIbHbIE U
OoTpulaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABIIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MTPOTUBOPEUns B (haKTax,
JMAHHBIX, HAONIONEHUSAX M YTBEPKJACHUAX; Mpe/iaraTh KPUTEPUU [UIS BBISABIICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNlaTh BBIBOJIBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENIHHO JOKa3aTelbCTBA MaTEMaTHUECKUX YTBEPKACHUH (IIpsMbIe
U OT TPOTHBHOIO), BBICTpaUBaTh apPryMEHTAlUIO, MPHUBOJUTH MPHUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBOJIBI;

e BBIOMpaTh CHocoO perieHus y4eOHOW 3ahayu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BpIoUpaTh Hanboiee MOAXOASIIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KPUTEPHEB).

bazoBsie uccnenoBaTensckue 1eCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKMM  WHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JAaHHOe, (OpMHUPOBATH TUIOTE3Yy, APTYMEHTHUPOBATH CBOKO MO3HUIIHIO,
MHEHUE;

® TMPOBOJIUTH CAMOCTOSATENHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBeKTa, SBIEHHS, MpoIliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX Iy 00beKTaMHU, SIBICHUSMHU, MPOIIECCAMU;



® CcaMOCTOATETbHO (OpPMyTUpOBaTh OOOOIICHMS W BBIBOJABI IO  pe3ylibTaTaM
MPOBEAEHHOTO HAONIOJCHHS, HCCIEOBAHMUS, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

® POTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, A TAKIKE BBIABUTAThH MIPEIOIOKECHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmarueii:

® BBIABIATH JeHUIUTHI WHOOPMAIIMY, JAHHBIX, HEOOXOJUMBIX I OTBETA HA BOMPOC H
JUTSL PEIICHUS 33]1a9H;

e BBIOMpaTh WHPOPMAIMIO W3 HCTOYHWUKOB PANIMYHBIX THIIOB, aHAJIU3HPOBATH,
CUCTEeMATHU3UPOBATh U HMHTEPIPETHPOBATH WH(MOPMAIUIO PA3IUYHBIX BUJIOB U (POpPM
MIPE/ICTABJICHHS;

® CTPYKTypHpOBaTh WH(POPMAIUIO, TIPEACTaBIATH €€ B  pa3IMYHBIX  (opMax,
WJUTIOCTPUPOBATH TpaudecKH;

® OICHWBATh HAAEKHOCTh HWH(POpPMANMK IO CAMOCTOSITEIHFHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAmMuUGHbvle Oelicmaus, obecneuusaom c@opmuposanHocmy

COYUANBHBIX HABLIKOB 00YUAOUUXCHL.

Ob6uenue:

® BOCIPUHUMATH U (POPMYIUPOBATH CYXKJCHHSI B COOTBETCTBHH C YCIOBHSMH H ISIISIMH
OOIIeHMs; SCHO, TOYHO, I'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO X0y pEelIeHUs 3aJaui, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

e B X0j/¢ OOCYXJIEHHUS 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYK/IaeMOU TEMBbI, IPOOJIEMEI,
pemiaeMoil  3ajaud, BbBICKA3bIBaTh UJAEU, HAIEJIEHHbIE Ha TOUCK pPEeIICHUs;
COMOCTABJATh CBOU CYXKICHHUS C CYXKJIEHUSMU JpPYTUX YYacTHHUKOB Juajora,
0OHapy)KHMBaTh pa3InuMe U CXOJACTBO MO3UIINI; B KOPpPEKTHOH popme popmynupoBarth
pa3Horiacusi, CBOU BO3PaKEHUS;

® [IpEACTaBIATH PE3YyIbTAThl PEUICHUS 3aJaud, SKCIIEPUMEHTa, UCCIIECIOBAHUS, TPOCKTa;
CaMOCTOSITEJIbHO BBIOMpATh (opMaT BBICTYIUICHHSI ¢ Y4ETOM 3ajqad Mpe3eHTAlUd U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHu4ecTBO:

® [IOHUMaTh U HUCIOJIB30BaTh MPEUMYIIECTBA KOMaHAHOW U MHIUBUIYAIbHOU pabOTHI
IpU pelIeHHd Yy4eOHBIX 3aJad; MNPUHUMATh LeJdb COBMECTHOW JesTeNbHOCTH,
IUIAHUPOBATh OPraHMU3AIMI0 COBMECTHOM pPalOThl, pacmpeneniarb BHABI padoT,
JOTOBApUBaThCa, OOCYXKIaTh MpoLecC W pe3ynbTaT padoThl; 00001IaTh MHEHUs
HECKOJIbKUX JIIOJICH;

® y4acTBOBATH B IPYMIOBBIX Popmax paboThl (00CykaeHUs, 0OMEH MHEHUM, «MO3TOBBIE
IITYPMb» W HWHBIE); BBINOTHATH CBOIO YacTh pPa0OThHl M KOOPAWHUPOBATH CBOU
JEUCTBUS C IPYTMMH YWiICHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOETO BKJIAa B 00N
MPOJIYKT MO KPUTEPHUSIM, CHOPMYTHUPOBAHHBIM YUaCTHUKAMHU B3aMO/ICHCTBUSL.

3) Vuusepcanvuvie pecynamusnule oeticmaus, obecnedusaom Gopmuposanie CMulCl08b1X

VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCIU.

Camoopranuzanusi:



COCTABIIAThH IUIaH, AJTOPUTM pELICHHs 3aJayd, BBIOMPATh CIOCOO pEHIeHHs C yIETOM
HUMEIOLUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapHAaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTpOJIb:

e BJAJETh HABBIKAMH II03HABATENBHOW pe(IeKCHH KaK OCO3HAaHHS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENbHBIX IIPOLECCOB, HX pe3yJbTaTOB; BiIaJeTh CHOcoOaMu
CaMOIIPOBEPKH, CAMOKOHTPOJIA IPOLECCAa M PE3YNbTaTa PEUICHHS MaTeMaTHYECKON
3a/1a4H;

® IpeABHUJAETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 3aJaud, BHOCUTb
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, TAaHHBIX, HalIEHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUKEHUS] WM HEJIOCTWKEHUS pe3yIbTaTOB MAEATEIbHOCTH, HAXOJIUTh OILUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATBI

OcBoenne yueOHOTO Kypca «AnredOpa W Hadajla MaTEeMaTUYECKOTO aHajdu3a» Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs J0HKHO O0ECTIEYHBATh JIOCTIDKCHHUE CIEAYIONIUX MPEIMETHBIX
00pa30BaTeNIbHBIX PE3YIbTATOB:

10 KJIACC

Yucaa ¥ BLIYUCIEHUS

OnepupoBaTh MOHATUSIMU: PAMOHATBLHOE M JEHCTBUTEIHLHOE YHCJIO, OOBIKHOBCHHAS H
JECATUYHAS APOOb, MPOIIEHTHI.

BreimonHsaTe  apudMeTHueckue oOrnepanud ¢ PalMOHAIBHBIMH W JCHCTBUTEIBLHBIMHU
YHCIIAMHU.

BrimonHsaTe mpuOMMKEHHBIC BBIYMCIICHHS, HCIOJIB3Ys MpaBHJIa OKPYIJICHUsS, JelaTh
MPUKHUJIKY U OIIEHKY pe3yJbTaTa BEIYUCIICHHI.

OnepupoBaTh MOHATHUSMH: CTEIICHb C IIEJIBIM IMOKa3aTelieM; CTaHJaapTHas (Gopma 3amucu
JEHCTBUTEIILHOTO YHCJIa, KOPEHb HATypaJdbHOW CTENEHU; MCIOJIb30BaTh MOAXOISIIYI0 (opMy
3aIUCH ACHUCTBUTEIBHBIX YMCEI [Tl PEIICHUS MPAKTUUECKHUX 33J]1a4 U TIPEICTABIICHUS TaHHBIX.

OnepupoBarb MOHATUAMH: CHHYC, KOCHHYC M TaHIE€HC IPOU3BOJIBHOIO  YIJIa;
MCII0JIb30BATh 3aMKCh TPOU3BOJIBLHOTO yIJia Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE QYHKIIUU.

YpaBHeHus 1 HEPABEHCTBA

OnepupoBaTh MOHATHUAMU: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJ0€, PALMOHAIBHOE,
HppalMOHAIBHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPAaBHEHHE;

BreimonuaTe  mpeoOpazoBaHWs ~— TPUTOHOMETPUYECKUX  BBIPQKEHMH W peliarh
TPUTOHOMETPUYECKUE YPABHEHUSI.

BrimonHaTe mpeoOpa3zoBaHus LENbIX, PAMOHAIBHBIX M UPPAIMOHATBHBIX BBHIPAKEHUN U
peniaTh OCHOBHBIE THUIIBI 1IEJIBIX, PAIMOHAIBHBIX U UPPAIMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI M HEPABEHCTBA JUIsl PELIEHUs] MaTEeMAaTHUYECKUX 3a/1a4y U 3a/1a4 U3
Pa3IUYHBIX 00JIACTe HAYKH U pealbHON KU3HU.



MogenupoBaTh peanbHbIE CHUTYallMM Ha S3bIKE anreOpbl, COCTABISATH BBIPAXKCHUS,
YPaBHEHHUS, HEPAaBEHCTBA 10 YCIOBUIO 3aJauyd, UCCIENOBAaTh IIOCTPOEHHBIE MOJEIU C
WCTIOJIb30BAHMEM aIlllapara ajareOpsl.

DYyHKUUM U TPaPuUKU

OnepupoBaTh NOHATUAMU: (PYHKIMS, CIOCOOBI 3aAaHus PYHKIMH, 00JIaCTh OMpPEEICHUS
¥ MHOXKECTBO 3HaYCHHUU (PYHKIUH, TpaduK QyHKINH, B3AUMHO OOpaTHbIE (DYHKIIHH.

OnepupoBaTh MOHATUSAMHU: UYETHOCTP W HEYETHOCTh (YHKUWH, HYTH (QYHKIUH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduki GyHKIHIA IS PELICHNUS ypaBHEHUH.

Crpouth u ynTaTh rpaduku JTUHEHHOW (DYHKIMH, KBaAPATHYHOW (DYHKIMHU, CTEIICHHOMN
(YHKIMH € LEIbIM OKa3aTEeJIEM.

Ucnonws3oBath rpaduku QyHKIUN 11 UCCIEIOBAHMS IPOIIECCOB M 3aBUCUMOCTEH TpHU
pelIeHNH 3a/a4 U3 APYruxX Y4eOHBIX MPEIMETOB M pealbHOM JKW3HHU; BbIpakaTh (opMyiaMu
3aBUCHUMOCTHU MEX/1y BETUYMHAMU.

Hauyana maTemaTu4eckoro anajamnsa

OnepupoBaTh MOHATHSAMH: IOCJIEIOBATEIBHOCTb, apUPMeTHUEcCKass U TeoMeTpudecKas
MIPOrPECCHUH.

OnepupoBaTh NOHATUSIMU: OECKOHEYHO yObIBarolIasi reoMeTprueckas Mporpeccusi, cymma
0eCKOHEYHO yObIBaIOIIe reOMeTPUIECKOM MTPOrPECCHH.

3amaBaTh MOCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBLHOCTEN U MPOTPECCUi Ui PEIIeHUs peallbHbIX
3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa M JT0THKA

OnepupoBaTh NOHATUAMH: MHOXKECTBO, ONI€PALIMH HaJl MHOXKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar Uil ONUCAaHUS PEAIbHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHUH 337a4 U3 IPYTruX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEACTBUE, NOKA3ATEIbCTBO.

11 KJIACC

Yucaa v BLIYHCIEHUS

OnepupoBaTh MOHATHSAMHU: HATypalbHOE, II€JI0O€ YHCJIO;, HCIOIb30BaTh IPU3HAKU
JEITMMOCTH IIEJIBIX YUCEI, Pa3JIOKCHHUE YMCila Ha MPOCThIC MHOXKHUTEH JIJIS PEIICHUS 3a1ad.

OnepupoBaTh NOHATHEM: CTETICHB C PAllMOHAJIBLHBIM MMOKA3aTEIIEM.

OnepupoBaTh MOHATUAMHU: JIOTapuM YKcia, JECIATHUHbIE U HATYpallbHbIE TOTapU(MBL.

YpaBHeHus 1 HEPABEHCTBA

[IpuMeHATh CBOWCTBA CTENEHW Ui NIPeoOpa3oBaHUsS BBIPAKCHUN, OIEPUPOBATH
MOHATUAMM: TIOKA3aTeJIbHOE YpaBHEHUWE U  HEPABEHCTBO; peliaTb OCHOBHBIE  THIIbI
MOKa3aTeIbHbIX YPABHEHHUI 1 HEPABEHCTB.

BrimonHATe mpeoOpa3oBaHMsS BBIPAKEHUH, COJEpXKAIIMX JOTApU(PMBI; OMEPUPOBATH
MOHATHAMH: JIOTapU(PMHUYECKOEe YpaBHEHHE U HEPAaBEHCTBO, peIIaTh OCHOBHBIC THIIBI
norapu(MUYECKUX YpaBHEHHU U HEPABEHCTB.

Haxonuts penieHus npocTeUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEWHBIX YPAaBHEHUM U €€ pelleHue; UCIO0JIb30BaTh
CUCTEMY JINHEUHBIX YPaBHEHUM JIJIs1 PEIICHUs] MPAKTUUECKUX 3a/1a4.



Haxonuth pemenus NpoCcTenmx CUCTEM U COBOKYITHOCTEW PallMOHAJIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

MogenupoBaTh peaibHbIE CHUTYallMM Ha SI3bIKE anreOpbl, COCTABISATH BBIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATH MIOCTPOEHHBIE MOJIEIH C
UCIOJb30BAHUEM allllapaTa ajareopsl.

DyHKIUHA U TPaGUuKU

OnepupoBaTh MNOHATHSAMU: IEepUOANYECKass (QYHKLHA, HTPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIWH, HauOOJbIlee M HaWMEHbIIee 3HaYeHHS (DYHKIMH Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JJISl HCCIEOBAaHUS (QYHKIMH, 3aJaHHOH rpaduKkoMm.

OnepupoBaTh  MOHATHSAMHU:  TIpadUKd  TOKAa3aTelIbHOM,  JorapupMudeckoil o
TPUTOHOMETPUYECKUX (PYHKLMI; N300pakaTh X HA KOOPJAWHATHON IUIOCKOCTHU U HCIIOJIb30BATh
JUIS pellieHus] ypaBHEHUI 1 HEPaBEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTM TIpaduKU JUHEHHBIX YpPaBHEHMH W
HCIO0JIb30BATh UX VIS PEIICHUS CUCTEMBI JIMHEHHBIX YPAaBHEHUH.

Wcnonb3oBath rpaguku (yHKIUN A7 HCCIEIOBaHMS MPOIIECCOB U 3aBUCHUMOCTEH U3
JIPYTrux y4eOHbIX AUCLIUILIUH.

Havaja MmaTeMaTH4eCKOI0 aHAJIM3A

OnepupoBaTb  MOHATHSMHM:  HENpepbIiBHAS  (QYHKUMS; MPOU3BOAHAsA  (YHKIIUH;
MCI0JIb30BATh T€OMETPUUYECKUIN U PU3NYECKHI CMBICI TPOU3BOIHOM JUIsl pellieHns 3aau.

Haxonuth mpou3BOJHBIE 3JIEMEHTapHBIX (PYHKLIHM, BBIUUCISATH MPOU3BOJIHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO (PYHKIIUM.

Hcnonps3oBaTe MNPOM3BOJHYIO Il HUCCIEIOBaHMS (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI, IPUMEHSATh PE3YIbTAThl UCCIEA0BAHUS K TIOCTPOEHUIO IPA(PUKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKIEHUS HAWIYYIIEro PEUICHMs B NMPHUKJIAIHBIX, B
TOM YHCJIE COUUAIBHO-3KOHOMUYECKHX, 3a7a4ax.

OmnepupoBaTh MOHATUAMU: MEPBOOOpa3Hasi U MHTErpai; MOHUMAaTh NEOMETPUYECKUH U
¢bu3nyeckuil CMbICI UHTErpaa.

Haxonuthe nepBooOpa3Hble 3J€MEHTApHbIX (DYHKIMI; BBIYUCIATH UHTErpai no Qopmyie
Herorona—JleitOauna.

Pemare nmpuxiiagHble 3a1a4M, B TOM YUCIE COLMAIbHO-3KOHOMUYECKOIO U (hPU3HYECKOTO
XapakTepa, CpeICTBaMI MaTEMaTHIECKOTO aHaIn3a.



11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
n/n NPorpamMmbl Bcero Kontponbubie  Ilpaxtirieckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarensHbie 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEeHCTBa
Tpuronomerpudeckue GyHKIIUU U UX
3 rpaduku. TpuroHoMeTpuiIecKue 9 1
HEpaBEeHCTBa
4 [IpousBoanas. [Ipumenenre npou3BoIHOM 24 1
5 HuTerpan u ero npuMeHeHus 9
6 CucrteMbl ypaBHEHHI 12 1
7 HarypanbHble U 1ienbie yncia 6
g [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. TocymapcTBeHHBII 00pa30BaTENbHBINA CTAHIAPT CPEIHETO OOLIET0 0Opa30BaHUS.

2. AmumoB IIILA. Maremaruka: anarebpa M HayaJla MAaTEMaTHYECKOro aHau3a,
reomeTpusi. Anredpa U Havasia MareMaTuueckoro aHammsa. 10-11 xmaccsl: yue6. s
00meo0pa3oBaTeNbHBIX ~OpraHW3anui: 0a30BBI ©  yriyOJEHHBIA ypOBEHb /
[I.A.Anmumos, FO.M. Komnsirun u ap. — M.: [Ipocsenienue, 2016.

3. JlumakTudeckue MaTepuabl 1o aaredpe v HavajaM aHajau3a: KH. s ydammxcs 11 ki
/ M.W. llla6ynun, M.B. TkaueBa, H.E. ®enoposa, P.I". I'azapsin. — M.: IIpocBernienue,

2005.
4. TxaueBa M.B. Anrebpa W Hayala MaTeMaTHYECKOro aHallu3a.
Tematnyeckue tecthl. 11 kmacc / M.B. TkaueBa, H.E. ®en opoBa. —

M.: [Ipocemienue, 2011.

5. Tkau€Ba M.B. Anre6pa u Havasa MaTeMaTUYeCKOTO aHaJIU3a.
Meroandeckue  peKOMEHAIUU. 10-11 xmacc: mocobue st
yauTenei odiieoOpazoBarenbHbIX opranusanuii / M.B. TkaueBa, H.E.
®enop. — M.: [Ipocsemenue, 2011.

6. ®emuenko JI.A. Pa3HOypoBHEBbIE 3amaHUs Ui TEMATHYECKUX W HMTOTOBBIX
KOHTPOJIbHBIX padoT mo anredpe u HayanaMm aHanu3a. 10-11 kmacest / JI.S.@enuenko.
— Jonenk, 2008.

7. Tloremxuna JIJI., [Toremxkun B.JI. AnreOpa m Havyama anammza 10 — 11 kmacchl.
3amaunuk — npaktukyM / B.JI.IToremkun, JI.JI.Iloremkuna. — Jlonenk, 2017.

8. ®emuenko JI.A., Tomumyk U.B., ITorémkuna JIJI. Anre6pa m Havama aHanmm3a 10 —
11xn. «IIpuoxxeHus K mporpaMMamM cpeaHero oomero oopasoBanus», JJonerk, 2017.

METOJJNUYECKHUE MATEPHUAJIBI V1A YUUTEJIA
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

UPPOBBIE ObPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH MHTEPHET

Poccuiickas 35ekTpoHHAas MIKOJa

https://resh.edu.ru

Omnnaiin — mkosa Oynyuiero «3Haika
https://znaika.ru/catalog/subject/algebra

OO6pazoBarenbpHas OHIANH — maThopMa «YUu.py»
https://uchi.ru

Cnam 'A. Pemry BIIP.

https://math11 100-gve.sdamgia.ru

[Tnarpopma SAxnacc

Anrebpa: ypoKu, TecTbl, 3agaHus. (yaklass.ru)

OUITN
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2




MpoHyMepoBaHo, NPOLIMTO U CKPENNEHD
nevyatbio JINCTOB

r. fopnoska

3aMAI{IPEKTOpWB.FOpKOBeHKO



