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HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma o anredpe 1 HavajgaMm aHajan3a Ha YPOBHE CpeJIHEro o0Iiero o0pa3oBaHus COCTaBlIeHA HA OCHOBE:

. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit Penepanun» ¢ U3MEHEHUSIMU;

. [Tpukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxkaennn [lopsiika opraHu3aiiuu U OCyIIeCTBICHUs] 00pa3oBaTeIbHON
NESTEeIBHOCTH 110 OCHOBHBIM 00I11€00pa30BaTebHBIM MTpOrpaMMaM — 00pa30BaTEIbHBIM MIPOrpaMMaM HadallbHOTO OOIIEr0, OCHOBHOTO OOIIETro 1
CpeIHero o0Iero oopa3oBaHus»;

. [Tpukaza Muno6puayku ot 17.05.2012 Ne 413 «O6 yrBepxaenun ®PI'OC cpennero obmiero oopazoBanus» ¢ usmeneHusimu 2022 .
(mpuka3z Munnpocsenienus Poccun ot 12.08.2022 r. Ne 732, 3apeructpupoBanl2. 09.2022 Ne 70034);
. [Tpukaza Munnpocsemenuss ot 21.09.2022 No 858 «O06 yrBepxaeHuu ¢eaepaqbHOro MepeyHs y4eOHUKOB, JOMYIICHHBIX K

WCIOJIb30BAHUIO TIPU PeaH3alMi UMEIOIINX TOCYIapCTBEHHYIO aKKpEAUTAIMI0 00pa30oBaTeNIbHBIX MPOrpaMM HayallbHOTO OOIEro, OCHOBHOIO
o01ero, cpeaHero odmero o0pa3oBaHUsl OPraHU3AIMSIMH, OCYIIECTBISIONIMMHA 00pa30BaTEIbHYIO IEATEIFHOCTh M YCTAHOBJICHUS TPEACITHHOTO
CpOKa HCII0JIb30BaHMSI UCKIIOYEHHBIX Y4eOHUKOBY (3apeructpupoBat 01.11.2022 Ne 70799), ¢ usmenenusimu Ilpukaz Munnpocsemenust Poccun
ot 21.07.2023 Ne 556 (3apeructpuponan 28.07.2023 Ne 74502);

. CanlluH 2.4.3648-20 «CanuTtapHo-3nueMuoIoruyeckiue TpeOOBaHUS K OpraHU3alusM BOCIHUTAHUA U OOYYECHHMs, OTIbIXa H
03JIOPOBJICHUS JIETEH U MOJIOJICKH, YTBEPKICHHBIX IIOCTAHOBIICHHEM TJIaBHOT'O CaHUTapHOTO Bpada oT 28.09.2020 Ne 28;

. denepanpHOi 00pa3oBaTeNbHON MTporpamMMel cpeHero oomero oopazosanus (IIpukas Munnpocsemenus Poccun ot 18.05.2023 1.
No 371, 3apeructpupoBan 12.07.2023 Ne 74228);

. CanlluH 1.2.3685-21 «I'urnennyeckue HOPMATHBBI W TpeOOBaHUA K oOecreueHHt0 0e30macHOCTH M (W) Oe3BPEIHOCTH IS
qenoBeKa (PaKTOPOB CPEIbl OOMTAHUSY, YTBEPKICHHBIX TTOCTAHOBJICHUEM TJIaBHOTO CaHUTapHOTO Bpada ot 28.01.2021 Ne 2;

. Konuenmun pazsutus MatemaTruaeckoro oopasoanus (Pacnopsokenue [lpasurensctsa PO ot 24.12.2013 roga Ne 2506-p);

. VYyebHoro miana cpeaHero ooduiero oopazopanus mkob Ha 2023 — 2024 yyeOHbIN TOT;

. Paboueilt mporpaMMel BociuTaHust 1Kol Ha 2022 — 2025 rr.

Kypc «AnreGpa 1 Hauasia MaTeMaTHYeCKOTr0 aHAINU3ay SBJSETCA OJHUM M3 HanboJiee 3HaYMMBbIX B TPOrpaMMe CTapIlIei MIKOJIbI, HOCKOJIbKY,
C OJIHOI CTOPOHBI, OH 00ECTIEUNBaET MHCTPYMEHTANIbHYIO 0a3y Ui H3y4EHUs BCEX €CTECTBEHHO-HAaYUYHbIX KYpPCOB, a C JPYroi CTOPOHBI, hOpMUpYET
JIOTHUYECKOE M a0CTPaKTHOE MBIIIJICHUE YYAlIUXCs Ha YPOBHE, HEOOXOIUMOM JUIsl OCBOEHHS KYpcOB MH(OPMATHKH, 0OLIECTBO3HAHMS, UCTOPUH,
CIIOBECHOCTU. B pamkax JaHHOro Kypca ydalluecsl OBJIQZIeBalOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopas (hopMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoil popme.

Kypc anrebpel 1 Hayan MaTeMaTHYecKOro aHajan3a 3akiiaJblBaeT OCHOBY I YCIICITHOTO OBJIa/IeHUs 3aKOHaMU (DU3UKH, XUMHH, OHOJIOTHH,
MOHMMaHMsI OCHOBHBIX TEHJCHLIUH HKOHOMHUKM U OOIIECTBEHHOM JKU3HHU, IO3BOJIIET OPHEHTUPOBATbCSA B COBPEMEHHBIX LU(PPOBBIX H
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJB30BaTh MX B MOBCEIHEBHOW XM3HU. B Toke Bpems oBiajieHHE aOCTPAaKTHBIMU U JIOTMUECKU
CTPOTUMHM MaTEeMAaTUYECKMMU KOHCTPYKLHMSMHU pa3BHBA€T yYMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTH YTBEPIKICHHUS,
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UCIOJb30BaTh 000OIIEHNE W KOHKPETU3aLUI0, a0CTparMpoBaHHWE M aHAJIOTUIO, (POpMUpPYET KpeaTHBHOE M KPUTHUYECKOE MblluleHue. B xoze
U3Y4EHHs anreOpbl M HayaJl MaTeMaTHYECKOro aHaliM3a B CTapLIel IIKOJIE ydalluecs IOJIY4aroT HOBBIM OIBIT pElIeHUs NMPUKIAIHBIX 3a1ad,
CaMOCTOSITEJIBHOTO ITOCTPOCHMSI MaTEMaTHYECKUX MOJCIEH pEabHbIX CUTyallMd M WMHTEPHpPETAalUUd IOJIYYECHHBIX PELICHHH, 3HAKOMSATCS C
IIpUMepaMu MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE, HAyKE M B HCKYCCTBE, C BBLAAIOLIUMUCA MATEMaTUYECKUMM OTKPBITHAMHU U HUX
aBTOpaMH.

Kypc o06nanaer 3HaunTEIbHBIM BOCIUTATEIBHBIM MTOTEHIIMATIOM, KOTOPBIA peain3yeTcs Kak depe3 yueOHbII MaTepHal, ClIoCOOCTBYIOMINN
(OpMHPOBAHHIO HAyYHOI'O MHUPOBO33PEHHUs, TAK M Uepe3 cretupUKy yueOHOH AeATeNbHOCTH, TpeOyrollel caMOCTOATEIbHOCTH, aKKypaTHOCTH,
IIPOJIOJKUTEIIBHOM KOHLIEHTPAlU BHUMAHMS U OTBETCTBEHHOCTH 32 IIOJIy4CHHBIA PE3yJIbTaT.

B ocHoBe MeToaMKu 00ydeHus anredpe 1 HayajgaM MaTeMaTU4YEeCKOro aHaINU3a JEKUT AesTeIbHOCTHBIM MPUHLIUI 00y4eHusl.

Crpykrypa Kypca «Anredpa ¥ Hayajia MaTeMaTHUYECKOIO aHAIM3a» BKIIFOYAET CIEAYIOIINE COIepKaTeIbHO-METOANYECKHUE TUHUM: «YHucna
U BblUuCIeHus», «OyHKuM U rpadpukn», «YpaBHEHHs U HepaBeHCTBa», «Havana maremaTnueckoro aHainuzay», «MHOXecTBa U Joruka». Bee
OCHOBHBIE COJIEPKATEIbHO-METOJUUECKIE TUHUHU U3yUYarOTCs Ha MIPOTSKEHUH JIBYX JIET OOy4eHHUs B CTaplIei 1IK0JIE, ECTECTBEHHO JIOIOJHSAS APYT
Jpyra ¥ MOCTENEHHO HAChILAsACh HOBBIMM TeMaMU U pa3aenaMmu. [laHHBIM Kypc SBISIETCS HWHTETPATUBHBIM, MOCKOJIbKY OOBEAMHSAET B cebe
COJIep’KaHUE HECKOJIbKUX MAaTEMATUYECKUX AUCLMILINH: anredpa, TPUrOHOMETPHUsI, MaTEMaTUYECKUI aHaIMU3, TEOPHUsl MHOXECTB U p. [1o mepe Toro
KaK ydalluecsl OBJaJeBaloT BCE Oojiee HIMPOKMM MaTeMaTHYECKUM alnaparoM, y HUX MOCIEeN0BaTeIbHO (OPMHUPYETCS U COBEPILIEHCTBYETCS
YMEHHE CTPOUTh MaTEMATHYECKYIO0 MOJIEb PEAJIbHOM CUTYalluH, IPUMEHSTh 3HaHMsI, I0JIy4€HHbIE B Kypce «AnreOpa 1 Hayajia MaTeMaTH4eCKOI O
aHaJIM3ay, IS peIieHHs] CaMOCTOATENbHO c(hOpMyINPOBAaHHON MaTeMaTUYeCKOH 3a1a4M, a 3aTeM UHTEPIPETUPOBATh MOTYYEHHBINH pe3ysbTaT.

CopnepxarenpbHO-MeTOANYECKasl TMHUS «YHucina U BBIUMCIEHUS» 3aBepliaeT (OPMUPOBAHUE HABBIKOB HMCIOJIb30BAHUS JIEHCTBUTEIBHBIX
qucel, KOTopoe ObLI0 HauaTO B OCHOBHOM 1IKoJie. B crapuieii mkose ocoboe BHUMaHue yienseTcs: ((OpMUPOBAHUIO IPOUYHBIX BBIYUCIUTENbHBIX
HABBIKOB, BKJIFOUAIOIINX B CE0S MCIIOJIb30BaHUE PA3IMYHBIX (DOPM 3aIUCH JEHCTBUTEIILHOTO YHCIIa, YMEHUE PAIIHOHAIBHO BBIIOIHATE ACHCTBHS C
HUMH, JleJIaTh NPUKUIKY, OLIEHUBATh pe3ynbraT. OOyuaromuecss MOJy4yaroT HABBIKM MPUOJIMKEHHBIX BBIYUCICHHH, BBIMOJIHEHUS ACUCTBUM C
YuClIaMU, 3alIMCAaHHBIMU B CTAaHJAPTHOHN (popMe, UCII0JIb30BAHUSI MAaTEMAaTHUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

JIluaus «YpaBHEHHsS M HEPaBEHCTBa» pealM3yeTcsl Ha MPOTSHKEHUH BCEro OOydeHHUs B CTapIleHd LIKoJIe, MOCKOJIbKY B KaXKIOM pasjeie
MIPOrpaMMbl IPEIYCMOTPEHO pEIIeHHE COOTBETCTBYIOHUIMX 3afad. OOyuaroluecss OBIAJIEBAlOT PA3JIMYHBIMU METOJAMM PELICHUS LENbIX,
palMOHANBHBIX, HPPALMOHAIBHBIX, IOKA3aTeNbHbIX, JOTapu(MUUYECKUX U TPUTOHOMETPUYECKHUX YpPAaBHEHHH, HEpaBEHCTB M HX CHUCTEM.
[lonydyeHHbIE yYMEHUSI HCIOJIB3YIOTCSA IMPU HUCCIEJOBAHMM (PYHKIMH C MOMOIIBIO MPOM3BOAHOM, PELICHUM NPUKIAIHBIX 3ajad U 3aJad Ha
HaXO0XXJeHHE HauOOJBIINX U HAaUMEHbBIINX 3HaueHull pyHKuuu. [laHHas conepxkarenbHas IMHUS BKIIOYAeT B ceOs Takxke GopMUpoBaHUE YMEHU I
BBIIIOJHATH Pacu€Thl 1o (opMyliaM, PeoOpa3oBaHUs LEIbIX, PALIMOHAIBHBIX, HPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHHM, a Takxke
BBIpQ)XEHUH, coJepXkalux cTerneHu u Jjorapu¢msbl. braromaps n3ydeHuro anreOpandyeckoro MaTepuala NMPOUCXOAWUT JalbHEHIIee pa3BUTHE
QITOPUTMHUYECKOTO0 U aOCTPAaKTHOTO MBIIIICHUS y4alluxcsi, GOpMUPYIOTCS HAaBBIKM JIEAYKTUBHBIX PACCyKIACHHH, paOOThl C CHUMBOJIbHBIMU
¢dbopmamu, peACTaBICHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB. Anredpa npeanaraeT 3h()eKTUBHbIE HHCTPYMEHTbI
JUISl peIIEHUs MPAKTHYECKUX U €CTECTBEHHO-HAYYHBIX 33/1a4, HaIJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KakK A3bIKa HAYKH.



ConepxarenbHO-MeTOAMYECKas THHUSA «DYHKIUH 1 TpadUKU» TECHO MEPEIUIeTaeTCs ¢ APYTUMH JIMHUSIMU Kypca, MOCKOJIbKY B KAKOM-TO
CMBICIIC 337aéT MOCICIOBATEeIbHOCTh M3YUCHUs MaTepuaiia. M3ydeHune CTENeHHOM, MoKa3aTeabHOM, JIOTapu(MUISCKONH U TPUTOHOMETPHUUECKUX
(bYHKIHIA, ©X CBOWCTB U rpaKOB, KCII0Ib30BaHHEe QYHKIU I PELICHHUS 3a/1a4 U3 IPYTHX yIeOHbBIX TPEAMETOB U PealIbHOM )KU3HU TECHO CBSI3aHO
KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PELICHHEM YpaBHEHHI 1 HepaBeHCTB. [Ipu 3TOM 001b110€ BHUMAHUE yenseTcst GOPMUPOBAHUIO YMEHHS
BbIpaXKaTh (HOPMyJIaMH 3aBUCHMOCTH MEXIy Pa3IHYHBIMH BEIMYMHAMHM, HCCIICAOBATh MOJTyYCHHbIC (DYHKIIMHU, CTPOUTh UX rpaduku. Marepuain
3TOU COI[ep)I(aTeJIbHOﬁ JIMHUMW HALICJICH HAa PAa3BUTHC YMCHI/Iﬁ 1 HAaBBIKOB, ITO3BOJIAIOIIUX BbIPpAXXAThb 3dBUCUMOCTU MCIKAY BCIIMUNHAMU B pa3.HI/I‘-IHOI71
dopme: aHATUTHYECKOH, rpaduuecKoil U CclIoBecHOH. Ero m3ydenue crnocoOCTBYEeT pa3BUTHIO aJTOPUTMHUYECKOIO MBIIUICHHS, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETU3AIUU, UCTIOIh30BAHUIO AaHAJIOTHH.

ConepxarenbHas JuHHs «Hadama MareMaTHuecKoro aHajan3a» MO3BOJIAET CYIIECTBEHHO PACIHIMPHUTh KPYr KaKk MaTeMaTHYeCKuX, TaK U
MPUKIIAJHBIX 33/1a4, JOCTYHBIX 00yYarOIIKUMCS, Y KOTOPBIX MOSIBIISIETCSI BO3MOXKHOCTh UCCIIEAOBATh U CTPOUTH rpapuku GyHKIMN, ONPEAETISATh UX
HauOOJIbIIMEe U HAUMEHBIINE 3HAYCHUS, BBIYUCIATH IJIOMAAM GUTYp B O0BEMBI TEIN, HAXOAUTh CKOPOCTH M YCKOPEHHs MpoiieccoB. JlanHas
coacpiKaTcCiibHas JIMHUA OTKPbIBACT HOBBIC BO3MOKHOCTHU IMOCTPOCHUA MATCMATHYCCKUX MOI[CJICﬁ PCaJIbHBIX CI/ITyaHI/If/'I, HaXOKACHUA HAWJIY4IICTO
pelleH s B MIPUKJIAIHBIX, B TOM YHCJIE COIHAIbHO-O)KOHOMHUYECKHUX, 3a/lauaX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTHYECKOTO aHAJIM3a CIIOCOOCTBYET
Pa3BUTHIO a0CTPaKTHOTO, (POPMATHHO-IIOTUYECKOTO M KPEATUBHOTO MBINUICHUS, (POPMUPOBAHUIO YMEHUH pPACIO3HABATH MPOSIBICHHS 3aKOHOB
MaTeMaTHKHU B HayKe, TEXHUKE U UCKyccTBe. O0yJaroIuecs y3HAIOT O BBIIAIOIIUXCS PE3yJIbTaTax, MOJyYCHHBIX B X0JI€ Pa3BUTHUSI MATEMATUKH KaK
HAayKH, U UX aBTOpax.

ConepkaTebHO-METOIMYeCKast JIMHUST «MHOXECTBA M JIOTMKa» B OCHOBHOM IIOCBSIICHA 3JIEMEHTAM TEOPUHM MHOXKECTB. TeopeTHko-
MHOXCCTBCHHLIC IIPCACTABJICHUA IMPOHU3BIBAIOT BECh KYPC IIKOJILHOM MAaTeMaTHKHA U npeajaararoT HanboJiee YHI/IBepCB,HBHBII\/JI A3BIK,
00BEAMHSIONINI BCE Pa3e/ibl MATEMATUKU U €€ MPHUJI0KEHH, OHU CBSI3BIBAIOT pa3HbIe MaTEMaTHUYCCKHE AUCIHUILIMHBI B eAuHOE 1enoe. [loatomy
BAXHO OaTb BO3MOKHOCTb MIKOJBbHUKY ITOHUMATb TeOpeTHKO-MHO)KeCTBeHHI:IfI A3BIK COBpCMeHHOf/’I MAaTEMAaTUKN W HCIIOJIb30BaTh €r0 IJIA
BBIPKCHUST CBOUX MBICJICH.

B kypce «Aunrebpa M Havana MaTeMaTHYECKOTO aHAIIM3a» MPHCYTCTBYIOT TAK)Ke€ OCHOBBI MAaTEeMaTHYECKOTO MOCIHPOBAHHS, KOTOPHIC
NpU3BaHbl CPOPMHUPOBATH HABBIKK MOCTPOSHHSI MOJICICH pealibHBIX CHTYallUi, UCCICIOBAHUS dTHX MOJIENIEH C MOMOIIBIO armapara aureOpbl u
MAaTEMaTUYCCKOT O aHaIn3a U UHTCPIIPETAINU ITOJTYYCHHBIX PE3YJIbTATOB. Takue 3alaHus BIIJICTCHBI B Ka)KI[BIfI M3 pa3aCiIoB IIPOrpaMMEbl, ITOCKOJIBKY
BECh MaTepuall Kypca IIMPOKO HCIOJB3YETCS U PEIICHUs MPUKIATHBIX 3a1ad. [Ipy pemieHHH pealibHbIX MPAaKTHYSCKUX 3a/1ad ydalluecs
Pa3BHBAIOT HAOIOIATEIBHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIIOIB30BATh AHATIOTHIO, 00001IaTh U KOHKPETU3UPOBATh
npobnemy. JlesaTenbHOCTh M0 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAJIHBIX 3a]ad OPTaHU3yeTCsl B IMPOIECCe M3YYCHHS BCEX TEM Kypca
«AureOpa 1 Hayaa MaTeMaTHYECKOTO aHAJIH3ay.

B yueOGHOM miaHe Ha M3ydeHHE Kypca alreOpbl M Havajdl MaTeMaTUYeCKOro aHain3a Ha 6a30BOM ypOBHE OTBOJIUTCS 3 yaca B Hezeno B 10
Kiacce 1 3 yaca B Hezenmto B 11 kimacce, Bcero 3a aBa roga odyuenus — 204 gaca.

Tak xak B 10 u 11 kiaccax 4eTpipe ypoOKOB 3aBeIOMO TomaaaT Ha npasaauynbie aau (06.11.2023, 08.03.2024, 01.05.2024, 10.05.2024),
TO MporpamMma ocBamBaeTcs 3a 98 yacoB 3a CU€T yIIIOTHEHUS y4eOHOT0 MaTepuana



Jis peanu3anuu mporpaMMbl UCTIONB3YIOTCS ocoOus u yuebnuku uz YMK LI A. Annmosa

«Anrebpa n Hauana ananu3a 10 — 11 kmacey, aropsr: IIILA. Anumos, FO.M. Konsrus, F0.B. Cugopos, H.E. ®énoposa, M.U. [11abyHuH.
M3narensctBO «IIpocBemienue», 2019 rog.

Texkyuuit KOHTPOJIb U MPOMEKYTOUHAS aTTECTAllUs yYalIuXcs Mo aredpe v HavyajaM aHaju3a MPOBOJUTCS B cOOTBeTCTBUU ¢ [lonoxeHnem
0 TIOPSJIKE MPOBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, POMEKYTOYHOM aTTecTaliy 00ieo0pa3oBarenbHoi mKoisl pu [loconberBe Poccnn
B Benrpuu.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia 1 BBIYUCICHUSA

Panmonaneupie uncna. OOBIKHOBEHHBIE W JECSATHYHBIC JAPOOU, MPOILCHTHI, OECKOHEYHBIE MEPHOIUYECKHe ApoOu. ApupMeTHIECKHe
OIlepalluy C pallMOHAIBHBIMHU YHMCIAMHU, IPEO0OpPa30BaHUs YUCIIOBBIX BblpakeHUH. [Ipumenenue apoGeil u MpOLEHTOB A PEeLIeHUs PUKIAJHBIX
3a7a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEATTbHOM KU3HMU.

JeiicTBuTenpHble 4ucia. PanuoHanbHble W UppalMOHAIbHBIE 4Yucia. ApudMETHUECKHe OIepalnuu C JeHCTBUTENbHBIMU YHCIAMH.
[TpubnuxEHHBIE BEIYUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKU/IKA U OIIEHKA Pe3yJIbTaTa BHIYUCICHUH.

Crenenp ¢ nenbiM nokasatesneM. CrangapTHas (opma 3amucu JeHCTBUTENbHOTO uucia. Vcnonabs3zoBaHue noaxonsiiei GopMbl 3amucu
NEHUCTBUTENBHBIX YUCEN JUISl PEIICHUs TPAKTUYECKUX 33]1a4 U IIPEJICTaBICHUSI JaHHBIX.

Apudmerndeckuii KOpeHb HaTypajabHOM cTeneHu. JledcTBus ¢ apudMeTHueCKUMU KOPHSIMU HaTYpalbHOM CTEIEHH.

CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE IPEOOpPa30BaHUS.

ITpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYJIbI.

YpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHrne HepaBeHCTBA. MEeTO1 HHTEPBAJIOB.

Perenue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPaBEHCTB.

Pemenne nppaninoOHaIbHBIX YPaBHEHNUN U HEPAaBEHCTB.

Penienne TpUroHOMETPUUECKUX YPABHEHUM.

[IprMeHeHre ypaBHEHUI 1 HEPABEHCTB K PELICHUI0 MaTEMATUYECKUX 33/1a4 U 33/1a4 U3 PA3IMYHBIX 00s1acTell HAYKU U PeabHOM KU3HU.

DOyHKIUH U rPpauKu

@yHK1Ms, criocoOsl 3ananus GyHkiun. ['paduk pynkunu. Bzaumuo o6patHbie pyHKINU.

OO6nacTb onpeeneHNs U MHOKECTBO 3HaueHn pyHkuu. Hymu ¢pynkunu. IlpomexyTku 3HakonocTosHeTBa. YETHBIE U HEUETHBIE (DYHKIIUH.

CrenenHas GyHKIUS C HaTypalbHBIM U LIeJbIM MToKa3zareneM. E€ cBoiicTBa u rpaguk. CBolicTBa U rpaduK KOpHs N-0if cTeneHu.

TpuronomeTrpudeckas OKpy>KHOCTb, OIPEIeICHHE TPUTOHOMETPUUYECKUX (PYHKIIMI YHUCIOBOIO apryMEHTa.

Hauyana maTeMaTH4yeckoro aHajaimsa

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS TOCIE0BaTeIbHOCTEH. MOHOTOHHBIE MTOCIE10BATEILHOCTH.

Apudmernueckass U reoMmerpuueckas mnporpeccuu. beckoneuHo yOwiBaromias reomerpuyeckas mnporpeccus. Cymma OecKOHEYHO
yOBIBatOIe TreomMeTpuueckoil mporpeccuu. Popmyliia CIOXKHBIX MPOIEHTOB. Mcmonb30BaHME HpOTrpeccMu Ul PELIeHUs peaybHBIX 3ajad
MPUKJIAHOTO XapakTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, omepanuu Haj MHoOkecTBamH. Jluarpammbl Oinepa—BenHa. [IpuMmeHeHHEe TEOpPETHKO-MHOMXKECTBEHHOTO ammapara s
OIMUCAaHUs PCAJIbHBIX ITPOLCCCOB U HBHGHHﬁ, IIpU pCUHICHUH 3aJJa4 U3 JPYIrux y‘IG6HBIX npeaMETOB.
Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia ¥ BLIYMCICHHUA

Harypanbnsle u nensie yucna. [Ipu3Haku qeIMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ palMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTapH(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[IpeoOpa3oBaHue BRIpAKECHUMN, COACPIKAIINX JIOTAPUPMBIL.

[TpeoOpa3oBaHue BbIpaXKEHUMH, COAEPIKAIINX CTENEHU C PALlMOHAIBHBIM IIOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl TUHENHBIX YpaBHEHUN. PerieHne NpuKkIagHbIX 3a1a4 ¢ IOMOILBIO CUCTEMBI IMHEWHBIX YPaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUIO MaTeMaTHUYECKUX 3a/1ad M 3ajay U3 pa3IMyHbIX 00JIacTel HAyKU U peabHON
KU3HMU.

DOyHKUUH U rPpauKu

Oyukuus. Ilepuoanueckue Qynkunu. [IpomMexyTku MOHOTOHHOCTH (yHKUMH. MakcMMymbl U MUHUMYMBI QyHKiuu. Hambonbiee u
HauMEHblIee 3HaueHue (PyHKIMHU Ha IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IPaQUKU.

[Toka3zarenbHas u norapudmMuueckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Ucnonb3zoBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHU I U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpagukoB GyHKIMHA U1 UCCIIE0BaHMS IPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIe BOZHUKAIOT IPU PELISHNUH 3a7a4 U3 APYrux
y4eOHBIX IPEIMETOB U PEATbHON KU3HU.

Havana mareMaTH4ecKoro aHajamsa

HenpepriBable pyHKIMH. MeTOT HHTEPBAJIOB JUIsl pEICHNs HEPABEHCTB.

[TpousBonHas Gpynkiuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TIPOU3BOIHOM.

[TpousBoHbIe AeMeHTapHbIX QyHKINUNA. DOpMYIbl HAX0XKIEHUS TPOU3BOAHON CYMMBI, TPOU3BEACHUS U YACTHOTO (YHKITHIA.



[TpuMeHeHre MPOU3BOAHOM K HCCIEIOBAaHUIO (PYHKIMI HAa MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxaeHne HanOobIIero 1 HauMeHbIIEero
3Ha4YeHUs QYHKIUU Ha OTPE3KE.

[IpumeHeHre MPOU3BOMHOMN AJISl HAXOXKACHUS HAWIYYIIET0 pPElIeHHs B MPHUKJIAAHBIX 3a/Jayax, JUid OINpeleleHHs] CKOPOCTH Mpoliecca,
3aJlaHHOTO (POPMYIION WK TPpaGUKOM.

[TepBooOpaznas. Tabnuia mepBooOPa3HBIX.

WuTerpai, ero reomeTpudeckuii u pusudeckuii cMbIci. Berancnenne naterpana mno gopmysne Herorona—Jleiibnuia.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMHHOCTHBIE PE3YJIBTATbHI

JIngHOCTHBIE PE3yJIbTAaThl OCBOCHHS IIPOrPaMMbI y4eOHOTO npeameTa «MaTteMaTrKa» XapakTepru3yrTCs:

I'paxknanckoe BocnuTanue:

c(hOpMUPOBAHHOCTBIO TPAXKIAAHCKON TO3WUIMKU OOYyYaromerocs Kak aKTHBHOTO W OTBETCTBEHHOTO WIEHAa POCCHMCKOTO OOIIECTBa,
MPEJCTaBICHUEM O MAaTEMaTHYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHUH, IPOIEyp rPa)IaHCKOTo o01IecTBa (BbIOOPHI,
OTIPOCHI | TIP.), YMEHHUEM B3aUMOJCHCTBOBATH C COITUATBHBIMA MHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHUEM.

IlaTpuoTHyeckoe BoCIMTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUUCKON Tpa)kIaHCKOW HICHTHMYHOCTH, YBKEHHUS K MPOIUIOMY U HACTOSIIEMY POCCHICKOW MaTeMaTUKH,
IICHHOCTHBIM OTHOIIICHHUEM K IJOCTHXXCHUSIM pOCCI/IfICKI/IX MAaTEeMaTUKOB H pOCCHﬁCKOfI MaTeMaTquCKOfI IMIKOJIBI, K HCIIOJIB30BAHUIO 3THUX
TOCTUKEHHH B IPYTUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoaa; c(hOpMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHHUSA, ITHYECKOTO MOBEICHUS,
CBSA3AHHOTO C MPAKTHUYECKUM IPUMEHEHUEM JIOCTHKCHUN HAYKH U JIEATEIIbHOCTHIO yYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B TMOCTPOEHUE
YCTOMYMBOTO OYyTyIIEro.

cTeTHUYECKOE BOCIIUTAHHE:

ACTETHYECKUM OTHOIICHHWEM K MHPY, BKIIOUYas CTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PELUICHH, pacCyKIeHUM;
BOCHpI/II/IM‘-II/IBOCTI)IO K MaTCMaTU4YCCKHUM ACIICKTaM pa3JII/I‘IHI)IX BHUI0OB I/ICKyCCTBa.

dusnyeckoe BoCNUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUS TPUMEHSATH MaTeMaTHUECKHE 3HAHUS B HHTEpECcax 3JJ0pOBOTO U O€30MacHOr0 00pasa *KU3HH, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MUTaHUE, COANAHCHPOBAHHBIN PEXHUM 3aHITHH U OTABIXA, peryisipHas (u3nueckas aKTHUBHOCTH);
(1)I/ISI/I‘-I€CKOFO COBCpHIeHCTBOBaHI/ISI, HpI/I 3aHATUAX CHOpTI/IBHO-OSHOpOBHTCHBHOﬁ ACATCIIBHOCTBIO.

TpyaoBoe BocnnuTanue:

FOTOBHOCTBIO K TPYAYy, OCO3HAaHHEM LIEHHOCTH TPYAOJIOOUS; MHTEPECOM K pa3IMyHbIM cepam mpodhecCHOHATBbHOU NeATeNbHOCTH,
CBSI3aHHBIM C MaT€MaTUKOH U €€ MPUIOKEHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIN BBIOOP OyayIiei npodeccun U pearn3oBbIBaTh COOCTBEHHbBIE
JKHU3HCHHBIC IIJIaHbl, TTOTOBHOCTHIO U CHOCO6HOCTBIO K MaTeMaTI/I‘-ICCKOMy 06pa3013aH1/1}0 nu CaMOO6p330BaHI/IIO Ha HpOTfDKeHI/II/I BCCfI JKHU3HU,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEILIEHUU MMPAKTHUYECKUX 3a/1a4 MaTEMaTUYECKOW HAIlPaBJIEHHOCTH.

IK0JI0THYeCKOe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTHIO IKOJIOTUIECKON KYIbTYpPhl, TOHUMAHUEM BIHUSHUS COIIMATLHO-YKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE TTPUPOTHOM
Y COIMAIBHOM CPEJIbI, 0CO3HAHHWEM TJIO0AIBHOTO XapaKTepa SKOJOTUUECKHUX POOIeM; OpUeHTAIlMel Ha MPUMEHEHHE MaTeMaTUUeCKIX 3HAHUM JJIs1
pelIeHus 3a/1a4 B 00JIaCTH OKPY>KAIOIIEH Cpeibl, TUIAHUPOBAHUS TOCTYITKOB U OLEHKH WX BO3MOXHBIX IMOCIECTBUHN /ISl OKPYKAIOIIEH CPeIbl.



IleHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd W OOIIECTBEHHON NpPaKTUKH,
IIOHMMaHHEM MaTEeMAaTU4YEeCKON HayKH Kak c(epbl 4eJIOBEUECKON NEesITeIbHOCTH, 3TAloB €€ pa3BUTHs M 3HAUUMOCTH Ui Pa3BUTHsI LIMBUIN3ALUH;
OBJIAJICHUEM SI3BIKOM MAaT€MAaTHKU M MaTEMaTU4YECKOW KYJBTYPOM KAaK CPEACTBOM IIO3HAHUSA MHUPA; TOTOBHOCTBIO OCYLIECTBIATH IIPOCKTHYIO U
UCCJIEI0BATEBCKYIO ACSITEIBHOCTh MHIMBUYalIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE  pe3yJbTaThl OCBOCHHS IPOrpaMMbl  ydeOHOro mpeamera «MareMaTthka» XapaKTepPH3YHOTCS — OBJIAJICHHEM
VHUBEPCATHHBIMUA HO3HABAMENbHBIMU OCUCMBUIMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHLIMU OCUCEUAMU, YHUBEPCATLHBIMU Pe2yIsumUeHbIMU
oelcmeusImu.

1) Vuueepcanvuvie nosnasamenvmvle Oeiicmeus, obecneuusarom Gopmuposanue 0OA306bIX KOSHUMUBHBIX NPOYUECCO8 00YUAIOUUXCSL
(0csoeHue Memo008 NO3HAHUSL OKPYICAIOWe20 Mupd;, NpUMEHeHUe JIOSUYeCKUX, UCCIe008amenbCKux onepayuti, yMeHuti pabomams ¢
unghopmayueti).

bazoBrie 1orueckue OqSHCTBUS:

° BBISIBIIATh U XapaKTEPU30BaTh CYIIECCTBEHHbIEC MPU3HAKH MATEMATHUYECKUX OOBEKTOB, MOHSATHUN, OTHOIICHUN MEXIY MOHSATUSIMHU;
(dbopMynupoBaTh ONpeAesieHUs] MOHATUHN; YCTaHABIMBATh CYIIECTBEHHBIM MpPU3HAK KiIaccU(UKAIIMKM, OCHOBAHUS NJsi 000OIIEHUS U CPaBHEHMS,
KPUTEPHUHU TTPOBOJIMMOTO aHAJIN3A;

. BOCIPUHUMATh, (hOPMYIHpPOBaTh U MPEOOPa3OBbIBATH CYXKICHHS: YTBEPAUTENIbHbIE U OTPULATENbHbIC, €IUHUYHbBIC, YaCTHBIE U
o01IHe; YCIOBHBIE,

° BBISIBJIATh MATEMATUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MIPOTUBOpEYHs B (DaKTax, MaHHBIX, HAOIIOJCHHUIX U YTBEPKICHUSX;
HpeHHaFaTI) KpI/ITepI/II/I JIAA BBIABIICHUSA 3aK0H0MepHOCTCI\/JI nu HpOTHBOpC‘IHﬁ;

L] JAC€JIaTb BBIBOJbI C HCIIOJIB30BAHHEM 3aKOHOB JIOTHKH, I[eI[YKTI/IBHBIX U MHAYKTHUBHBIX WO?;&KJHO‘IGHI/HZ, YMOSaKJHOLIeHI/Iﬁ 110
AHAJIOTUH;

. MIPOBOAUTHh CAaMOCTOSITENIbHO JI0KA3aTelbCTBA MaTEMaTHUYECKUX YTBEp)KJIEHUH (MpsIMble M OT MPOTUBHOIO), BBICTpauBaTh
apryMEHTAIUIO, IIPUBOUTH MTPUMEPHI K KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKIICHHS U BBIBOJIBI;

° BBIOMpPATh CHOcO0 pelieHus y4eOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHUS, BRIOUPATh HauOOJIee MOIXOMSIINMA C

y4€TOM CaMOCTOSATEIbHO BbIICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarenbCckue JeMCTBUS:

o MCIOJIb30BATh BOIIPOCH! KaK MCCIIE0BATEIbCKUN MHCTPYMEHT MO3HAHUST; (POPMYIMPOBATH BOIIPOCHI, (PUKCUPYIOLIHE TPOTUBOPEUHE,
po0sieMy, YCTaHaBJIMBATh HCKOMOE U JaHHOE, OPMHUPOBATH TMIIOTE3Y, apTYMEHTHPOBATh CBOIO MMO3ULIMIO, MHEHHE;



L4 NpoOBOAUTL CaMOCTOATCIBHO CHHaHI/IpOBaHHHﬁ SKCIICPUMCHT, UCCICAOBAHUC 110 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTUYECKOTO
O6’beKTa, SABJICHUS, IIPOLECCA, BBISABIICHUIO 3aBHCHMOCTEH MCKIY 06’beKTaMI/I, SABJICHUSAMMH, ITPOLECCaAMU,;

o CaMOCTOSITENTLHO (POPMYJIMPOBaTH 000OIICHHUS U BBIBOJIBI IO PE3yJIbTaTaM IMPOBEAEHHOTO HAOIOACHUS, MCCIICIOBAHMUS, OIICHUBATh
JIOCTOBEPHOCTbH IMOTYICHHBIX PE3YJILTATOB, BEIBOJIOB U 00OOIICHHIA,

o MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKXKE BBIABUTATH MIPEIITOJIOKECHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ uadopmarueit:

o BBISBJIATH 1e(DUIIUTH HHOOPMALIUU, JTAHHBIX, HEOOXOIMMBIX JIJIsl OTBETA HA BOIIPOC U JIJISl PEIICHMS 3a/1a4H;

o BEIOMpaTh WHPOPMAIUIO W3 HMCTOYHUKOB PA3UYHBIX THUIIOB, AaHAIU3UPOBATh, CHUCTEMATH3UPOBATH U WHTEPIPETUPOBATH
MH(POPMAIIHIO PA3JINYHBIX BUAOB U (OPM NpECTaBICHHUS;

o CTPYKTYpUPOBaTh HH(OPMAIIHIO, IPEICTABIATE €€ B pa3IHYHBIX POpPMax, WILTIOCTPUPOBATH rPpaduIeCcKu;

o OLICHUBATh HAJIEKHOCTh MH(POPMAIIMHU IO CAMOCTOSTEIILHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvivie KOMMyHUKamMuHbvle Oeiicmeus, 06ecnedusarom chopmuposanHoCcns COYUAIbHbIX HABbIKOG 00YVUAIOUUXCH.

OO0menue:

L] BOCHpI/IHI/IMaTI) n (bOPMy.HI/IpOBaTB CY)KZ[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I U OeiisiMu 06H_I€HI/I$[; SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI)
CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS TI0 X0y PEIICHHS 3a/1a4i, KOMMEHTHPOBATh MOJYYCHHBINA PE3yJIbTaT;

. B X0Jie¢ OOCYXXJCHHsI 3a7[aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIAeMOW TEMbI, MPOOJIEMBbI, pEIIaeMOi 3a7a4yH, BbICKAa3bIBATh UICH,
HAIICJICHHBIC Ha TIOUCK PEIICHUS; COTIOCTABIISITH CBOU CY)KJCHHS C CYXICHUSMH APYTHX YYaCTHHUKOB JIMATIOra, OOHAPY)KUBATh Pa3IMuMe U CXOJICTBO
MO3UIUH; B KOPPEKTHOU (hopMe (hOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

o NpEACTABIATE PE3YJbTAThl PCUHICHUA 3aaa4dyM, OKCICPHUMCECHTA, HCCIICAOBAHUA, IPOCKTA, CaAMOCTOATCIILHO BI)I6I/IpaTB q)OpMaT
BBICTYIIJICHUS C YYETOM 3a]1a4 IPE3EHTAIlMM U OCOOCHHOCTE! ayJUTOpUH.

CoTpyaHUYECTBO:

. MTOHUMATh U MCII0JIb30BaTh IPEUMYIIECTBA KOMaHAHON U MHAUBUAYAIBHON paObOThI IPU PELIEHUH YUeOHBIX 3aa4; IPUHUMATh L1E€Th

COBMECTHOMH J1eSITeNIbHOCTH, IUIAaHUPOBATh OPraHNU3aLMI0 COBMECTHOM paboThI, pacipeaensTh BUIbl padoT, 10roBapuBaThCs, 00CYXk/1aTh MPOLECC U
pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

. y4acTBOBATh B IPYMIIOBBIX opMax padboThl (00CykIeHUS, 0OOMEH MHEHHH, «MO3TOBbIE IUTYPMBI» U UHBIE); BBIIOJIHATH CBOIO YaCTh
palboThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C APYTUMH WIEHAMH KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaJia B OOLIMI MPOJYKT O KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamuesnsie oeticmsus, obecneuusaom Gopmuposanue CMbLCI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKO8 TUYHOCIIU.

Camoopranusanusi:

COCTaBJIATh IUIAH, aJITOPUTM PELICHUS 33/1a4H, BRIOUPATh CI0cO0 pelIeHus ¢ Y4ETOM UMEIOLINXCS PECYPCOB M COOCTBEHHBIX BOZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HH(pOpMAIIUH.
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CaMOKOHTpOJIb:

o BJIa/IETh HABBIKAMU I103HABATEIbHOW pe(dIEeKCHU KaK OCO3HAHMSI COBEPIIAEMBIX EHCTBUN M MBICIUTEIbHBIX IPOLECCOB, UX
Pe3yIbTaTOB; BIAAETh CIIOCOOAMU CAaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCca M pe3ybTaTa PElIeHUsI MaTeMaTHYeCKON 3a1au;

. MIPEABUNETEH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PEIIEHUY 3a1a4¥, BHOCUTH KOPPEKTUBEL B AEATEILHOCTE Ha OCHOBE HOBBIX
0OCTOSITENHCTB, IaHHBIX, HAWIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

o OLICHUBATh COOTBETCTBUE pE3yJIbTaTa IeJIM M YCIOBUSAM, OOBSICHATH NMPUYMUHBI JTOCTHXKEHUS WM HEIOCTH)KEHHUS pPEe3yIbTaToB
NesITeIbHOCTH, HAaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

OcBoenune yuyeOHOro Kypca «Anredpa M Hayaja MaTeMaTHYECKOrO aHalM3a» HAa YPOBHE CpeIHEero oOIiero oOpa3zoBaHMs JIOJIKHO
o0ecreunBaTh JOCTIKEHHUE CIEAYIOUINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KJIACC

Yuciia 1 BBIYMCICHUSA

OnepupoBaTh MOHATUAMU: pallMOHAILHOE U ICHCTBUTEIBHOE YMCII0, OOBIKHOBEHHAs M E€CSTUYHAS APOOb, IPOLIEHTHI.

BrImonHaTe apudMeTHIeCcKre Oepannuy ¢ palMoHaIbHBIMU U JCHCTBUTEILHBIMU YUCIIAMH.

BbinonHaTe npubamkEHHbIE BBIYUCICHUS, UCIIOJIB3YsI TPaBUIIa OKPYIJICHUS], 1eJ1aTh IPUKUAKY U OLICHKY pe3yJIbTaTa BEIUMCIICHUI.

OnepupoBaTh NOHATUSAMU: CTENEHb C LENbIM MOKa3aTeleM; CTaHJapTHas (opma 3amucH JAEWCTBUTEIBHOIO YUCIA, KOPEHb HATYpajJbHOU
CTETEHHU; UCII0JIb30BATh MOAXOIAIIYI0 (hOPMY 3aliCH AEUCTBUTEIBHBIX YUCEI I PEIIEHUs] MPAKTUUECKHUX 3a/1a4 U MPE/ICTAaBICHUS] JaHHBIX.

OnepupoBaTb NOHATHAMU: CUHYC, KOCHHYC U TaHT'€HC ITPOU3BOJILHOTO YIJIa; UCMOJIb30BaTh 3alKCh MPOU3BOJIBHOIO yIila uyepe3 oOpaTHbIe
TPUTOHOMETpHUYECKHE (DYHKIUU.

YpaBHeHUs! M HEPABEHCTBA

OnepupoBaTh MOHATHSAMH: TOXJECTBO, YpaBHEHHE, HEPABEHCTBO; 1IE€JI0€, PAalMOHAIBHOE, WPPALUOHAIBLHOE ypaBHEHHE, HEPaBEHCTBO;
TPUTOHOMETPUYECKOE YPAaBHEHHUE;

BoinonHsATe mpeodpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH U pelIaTh TPUTOHOMETPUUYECKUE YPaBHEHUS.

BeinonHsATe npeoOpa3oBaHMs LENbIX, pallMOHAIBHBIX U UPPALMOHATIBHBIX BRIPAXKEHUH U pelllaTh OCHOBHBIE TUIIbI LIEJIbIX, PAlIMOHAIBHBIX U
VMPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[TpuMeHATHh ypaBHEHHS U HEPABEHCTBA JIJIsl pEIIEHUs] MaTeMaTHYEeCKHX 33/1a4 U 3aJ1a4d U3 pa3IMyuHbIX 00JacTell HAyKu U peabHOM JKU3HU.

MonenupoBaTh peanbHbIE CUTyallUM Ha $3bIKE aireOpbl, COCTABIIATH BBIPAKEHHS, YpPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/ayM,
HCCIIEI0BATh MOCTPOEHHBIE MOJIENH C HCIIOJIb30BaHUEM amapara anreOpsl.

DyHKIUHN U TPaQUKH
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OnepupoBaTh MOHATUAMH: (QYHKIHS, CIOCOOBI 3aMaHus (YHKIHUH, 00JacTh OMpPENETECHHUS M MHOKECTBO 3HAUCHUU (YHKIMHU, Tpaduk
(byHKIMH, B3aUMHO OOpaTHBIC (DYHKITHH.

OnepupoBaTh MOHATUSAMH: YETHOCTh U HEYETHOCTD (DYHKIIMU, HYJIU (QYHKIIUHU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA Ui PELICHUsT yPaBHEHUH.

CrtpouTh 1 4uTaTh rpad)uKu JIMHEHHON QYHKIIUH, KBaPaTHIHOW (DYHKITUH, CTETIEHHON (D)YHKIIMH C LEJIBIM MTOKa3aTeIeM.

Hcnonb3oBate rpaduku GyHKIMNA U KCCIEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH MPU PEIIeHUH 33/1a4 U3 IPYTuX y4eOHBIX IPEAMETOB U
peanbHOM )KU3HU; BBIPAXKATh POPMYJIaMH 3aBUCUMOCTH MEX/y BEJIMIHMHAMHU.

Hauyana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHIATUSMHE: ITOCIIEAOBATEILHOCTD, apu(MeTHIecKass ¥ TeOMETpUIecKast IPOTPECCHH.

OnepupoBaTh MOHATHIMU: OCCKOHEYHO YOBIBAIOIIAsi T€OMETPHUYECKass MpOrpeccusi, CyMMa OECKOHEYHO YOBIBAIOIIECH TreOMETpUYEeCKOH
MIPOTPECCUHU.

3amaBarh MOCIEIOBATEIIBHOCTH PA3IMYHBIMUA CIIOCOOAMH.

KM cmonp30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEH U MPOTPECCHIA ISl PEIICHHUS PEAIbHBIX 3a/1a4 MPUKJIAIHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMHI: MHOXECTBO, OTIEPAIH HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN armapaT Ui ONHCAHHs PEeabHBIX MPOIECCOB M SBICHUH, MPHU PEUICHUU 33/1a4 U3 JAPYTHX
y4eOHBIX TIPEMETOB.

OnepupoBath MOHATUSAMH: ONPEACICHIE, TEOpEMa, CIEJCTBHE, T0KA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUSA

OnepupoBaTh NOHATUAMH: HATYPAIBHOE, LIEJIOE YNCIIO; NUCIIOJIB30BaTh MPU3HAKHU JAE€IUMOCTH LIEJIBIX YUCEIl, PAa3JIOKEHHUE YHCIIA Ha IPOCTHIE
MHOXUTCIN U1 pCHICHUA 3a1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapupM Yucia, JECATUUHbIE U HATypaJlbHbIE JIOTapU(PMBI.

YpaBHeHus M HEpABEHCTBA

[TprMeHsTh CBOMCTBA CTENEHM JUIsl MpeoOpa30BaHUs BhIPAXKEHUI; ONEPUPOBATH MOHATHSIMU: MOKAa3aTebHOE YPaBHEHHE U HEPABEHCTBO;
peuiaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BeimonHsaTe npeoOpa3oBaHMsl BBIPAKEHUH, COIEp)KalIUX JOrapu@Mbl; ONEpUpPOBATh MNOHATHUAMHU: JIOrapu(MUYECKOE ypaBHEHHE U
HEPaBEHCTBO; PEIIaTh OCHOBHbIE TUIIBI JIOTApU(YMUIECKUX YPaBHEHHUH U HEPAaBEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.
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OnepupoBaTh MOHATUAMH: CUCTEMA JIMHEHHBIX YPABHEHHHN U €€ pPElICHUE; MCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH [JIsi PEIICHUS
IIPaKTUYECKUX 3ajau.

Haxoauts perieHns NpocTEHIINX CUCTEM U COBOKYITHOCTEN PallMOHAJIBHBIX YPaBHEHUI U HEPABEHCTB.

MonennpoBaTh peajgbHbIe CUTYAIMH Ha S3bIKE alreOpbl, COCTABIATh BRIPAKEHUS, yPABHEHHU S, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHIO 33a4H,
HCCIIEI0BATh TIOCTPOEHHBIE MOJIEH € MCIIOJIb30BAaHUEM alapaTa anreOpsl.

DOyHKUUH U rPpadpuKu

OnepupoBaTh NOHATUAMMU: IIEpUOANYECKas QYHKINS, IPOMEKYTKM MOHOTOHHOCTU (DYHKLIMH, TOUKU 3KCTpeMyMa (QyHKIMH, HAUOOJIbIlee U
HaMMEHbIIee 3HAaUeHUs! PYHKIIUN Ha IPOMEKYTKE; UCIIOIb30BaTh UX JUIsl HCCIICAOBAaHUS (PYHKIINH, 3alaHHON TpaguKoM.

OnepupoBaTh MNOHATUAMU: TpadUKU IOKa3aTelbHOH, JOorapuMUUECKOM M TPUTOHOMETPUYECKMX (YHKIMH; H300pakaTh HMX Ha
KOOPJIMHATHOM IIOCKOCTH U UCIOJIb30BaTh JIJIsl pELIEHMs] YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpadUKH JTMHEWHBIX YpaBHEHMH M HCIOJIb30BaTh HUX JUIS PEIICHUS CUCTEMbl JMHEHHBIX
YpPaBHEHUU.

Hcnonb3oBate rpaduku GyHKIMHA 1)1 UCCIeI0BaHUS IPOLIECCOB U 3aBUCUMOCTEH U3 APYruX y4eOHBIX AUCHUILIUH.

Hauyana mareMaTH4eckoro aHajimusa

OnepupoBaTh MOHATUAMU: HENpepbiBHAs (YHKLHMSA; MPOU3BOAHAS (DYHKIMH; HCIIOJIBb30BaTh I'€OMETPUYECKHMH M (U3MUECKUH CMBICI
IIPOU3BOJHOM M1l PELICHHUS 3a1a4.

HaxonuTh npou3BOAHbIE JIEMEHTAPHBIX (DYHKIMH, BBIYUCISATH IPOU3BOIHBIE CYMMBI, IPOU3BEAECHUS, YACTHOTO (DYHKIIHH.

Hcronp30BaTh MPOU3BOAHYIO ISl MCCIENOBaHUA (PYHKIIMM HAa MOHOTOHHOCTH M AKCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIECAOBAHUS K
MIOCTPOCHUIO IPa(hUKOB.

Hcnonb30BaTh TPOM3BOJHYIO /Ul HAXOXKICHHSI HAWTYYIIEro PEIIEHUs B IPUKIIAIHBIX, B TOM YHUCJIE COLUAIbHO-I)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUAME: IEPBOOOPa3Has U UHTErpall; HOHUMATh FT€OMETPUUECKUN U (PU3HUECKUI CMBICIT HHTErpaja.

Haxonute nepBooOpa3Hbie 3iieMEeHTapHbIX (PYHKLNN; BEIUUCIATH MHTErpai no popmyine Herorona—Jleitbuuna.

Pemate npukiasHble 3a/1a4, B TOM YHCIIE COLMATbHO-9KOHOMHUYECKOT0 U (PU3MUYECKOro XapakTepa, CpeACTBAMU MaTeMaTHUECKOT0 aHaJIH13a.
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PEAJIMBALIHUA BOCIIMTATEJBHOI'O IOTEHIHHAJIA HA YPOKAX AJI'EBPBI U HAYAJIA AHAJIN3A
HPEAITIOJIATAET CJIEAYIOLIEE:

- YCTAQHOBJICHHE JOBEPHUTEIbHBIX OTHOLICHUH MEXAY YUYHTEIeM M €ro YYeHHUKaMH, CHOCOOCTBYIOUIMX IO3UTUBHOMY BOCIIPHUSTHIO
yyaluMucs TpeOOBaHUM W MpOChO yuuTens, NPUBJICUCHHUIO MX BHUMaHMS K OOCyKZaeMoil Ha ypoke HMH(OpManuu, akTHBM3AaLUU HX
IM03HABATEILHOM JEITEIHFHOCTH,

- MOOY’KJEHNE IIKOJIbHUKOB COOJI0/IaTh HA YPOKE OOLIEIPUHATHIC HOPMBI MOBEAEHUS, MpaBuiia OOIIEHUs CO CTapIIUMU (YUUTENIAMHU) U
CBEpCTHUKAMH (IIKOJIbHUKAMH ), TPUHIHIIBI Y4eOHOH TUCIMIUIMHBI U CAMOOPTaHU3AIHH;

- IPUBJICYEHNE BHUMAHUS HIKOJBHUKOB K LIEHHOCTHOMY aCHEKTYy M3y4aeMbIX Ha ypoKax sBJICHHWH, OpraHu3anus ux padboTsl ¢ MoxydaeMon
Ha ypOKE COIMAJIbHO 3HAYMMOW MH(OpMaIeil — HHUIIMUPOBAHUE €€ OOCY)KICHHS, BBHICKA3bIBAHUS yUYAIIMMUCS CBOEr0 MHEHHS I10 €€ IOBOLY,
BbIPAOOTKH CBOETO K HEl OTHOLIEHHUS;

- HCIOJNb30BAaHUE BOCIUTATENIbHBIX BO3MOXHOCTEH CoOJep)KaHusl ydeOHOro mpeaMeTa 4epe3 JIEeMOHCTpalUi0 JAETSIM I[PUMEPOB
OTBETCTBEHHOT'0, TPAKIAHCKOIO MOBE/ICHUS, [IPOSBICHUS YEIOBEKOIIO0M U 100pOCepIeUHOCTH, Yepe3 NoA00p COOTBETCTBYIOLIMX TEKCTOB IS
YTEHMUs, 3a]1a4 JUIsl pEIICHUs, TPOOJIEMHBIX CUTYyalluil 1151 OOCYXAEHHUS B KJIacCe;

- NpPUMEHEHHE Ha YPOKE HHTEPaKTUBHBIX (OpM pPabOTHl ydalIMXCs: HMHTEUICKTYAIbHBIX WUIP, CTUMYIHUPYIOUIMX IO3HABATEIBbHYIO
MOTHBAIIMIO UIKOJIbHUKOB; IUCKYCCHI, KOTOPBIE JAIOT YYalIUMCs BO3MOKHOCTb IPHOOPECTH ONBIT BEAECHUS KOHCTPYKTUBHOTI'O JIMAJIOTa; TPYNIIOBOM
paloThI UK paboThI B Iapax, KOTOPbIE ydaT MIKOJIbHUKOB KOMaHAHOH paboTe U B3aUMOAECHCTBUIO C IPYTUMH JETbMU;

- BKJIIOYEHHE B YPOK UIPOBBIX IPOLEAYpP, KOTOpPBIE MMOMOTarT HOJJEpXKaThb MOTHUBALMIO JETEH K MOJIYYEHHIO 3HAHUM, HaJa)KUBaHHUIO
MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOLLICHUH B KJ1acce, IOMOTal0T YCTAaHOBJICHUIO J00posKenaTeabHOl atMochepbl BO BpeMs ypoKa;

- opraHuzauus LiepcTBa MOTUBHUPOBAHHBIX U JPYAUPOBAHHBIX YYalllMXCSl HAJl UX HEYCIEBAIOIIMMM OJHOKIACCHUKAMH, JAIOIIEro
LIKOJIBHUKAM COLIMAJIBHO 3HAYMMBIM OIIBIT COTPYJHUYECTBA U B3AUMHOM IIOMOILN;

- MHUIMHPOBAHUE U MOJAJIEPKKA HCCIIEAOBATENbCKON JEATENbHOCTH UIKOJBHUKOB B paMKax peaju3alid MMM HHAWBHUIYAIbHBIX U
IPYIIOBBIX UCCIIEAOBATENBLCKUX TPOEKTOB, YTO JACT MIKOJIbHUKAM BO3MOXHOCTb TPHUOOPECTH HABBIK CAMOCTOSTENILHOTO PELICHUS TEOPETUUECKOM
po0OJIeMbl, HAaBBIK T€HEPUPOBAHUS U O0(OPMIICHHUSI COOCTBEHHBIX HEH, HABBIK YBaKUTEIHHOI'O OTHOLIEHUS K UY)KUM HJIeIM, OOPMIICHHBIM B
paboTax Ipyrux ucciegoBaTeneil, HaBbIK MyOJIMYHOIO BBICTYIUICHUS Mepesl ayJUTOpuel, apryMEeHTUPOBAHUS M OTCTauBaHUsI CBOCH TOUKH 3PEHHUS.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Ne Koanuecrso yacos duaekTpoHHbIe (LM (pOoBHIE) 00pa3oBaTebHbIE
HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI
n/m Beero K/p I/p pecypcehbl
MHoecTBa pallMOHAJIBHBIX U JEHCTBUTEIbHBIX http://college.ru/matematika/ http://www.uztest.ru

1 | gucen. PanuoHaNbHbIE YpaBHEHHS U 21 1 https://math-ege.sdamgia.ru
HEPAaBEHCTBA http://alexlarin.net  http://school-collection.edu.ru
DyHKIMH ¥ rpaduK. CTEIeHs ¢ HETHM http://college.ru/matematika/ http://www.uztest.ru

2 ' 10 https://math-ege.sdamgia.ru
ToKasaTeieM http://alexlarin.net  http://school-collection.edu.ru
A . s http://college.ru/matematika/

3 PHOMETHIECKUiL KOPEH -0l CTeNeHH. 25 1 http://www.uztest.ru https://math-ege.sdamgia.ru
VppanoHaibHbIe YpaBHEHNs 1 HEPABEHCTBA http://alexlarin.net  http://school-collection.edu.ru
DOPMyJTBI TPHTOHOMETDHH. http://college.ru/matematika/ '

4 29 1 http://www.uztest.ru https://math-ege.sdamgia.ru
TpuronoMeTpuaeckne ypaBHeHHA http://alexlarin.net  http://school-collection.edu.ru

http://college.ru/matematika/

5  IlocrmenoBareabHOCTH U IMPOTPECCHH 8 http://www.uztest.ru  https://math-ege.sdamgia.ru

http://alexlarin.net  http://school-collection.edu.r
TosTopere, 06OGIECHHE, CHCTEMATH3AMS http://college.ru/ matemati.ka/ http://www.uztest.ru

6 x ’ ’ 5 1 https://math-ege.sdamgia.ru

SHaHUH http://alexlarin.net  http://school-collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 98 4 0
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11 KJIACC

KoanuyecTBO 4acoB

JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE

1‘1\21 HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Beero K/p p pecypchl
CreneHsp ¢ palliOHAIBHBIM [T0KA3aTEIEM. http://college.ru/matematika/

1  TlokazarenwHas dynkiwms. [Toka3arenbHbie 12 1 http://www.uztest.ru  https://math-ege.sdamgia.ru
yPaBHEHUs M HEPABEHCTBA http://alexlarin.net  http://school-collection.edu.ru
Jlorapudmuueckas ¢pynkuus. Jlorapubmudeckue Rpicollese . macratia; :

2 12 1 http://www.uztest.ru https://math-ege.sdamgia.ru
YPaBHCHHA 1 HCPABCHCTBA http://alexlarin.net  http://school-collection.edu.ru
T http://college.ru/matematika/

3 PUrOHOMETPUUCCKHE QYHKLUU 1 UX FPadui. 9 1 http://www.uztest.ru  https://math-ege.sdamgia.ru
TpuroHOMETpHYECKNE HEPABEHCTBA http://alexlarin.net http://school-collection.edu.ru

http://college.ru/matematika/

4 IlpousBoanas. [IpumeHeHne npou3BoIHON 24 1 http://www.uztest.ru  https://math-ege.sdamgia.ru
http://alexlarin.net http://school-collection.edu.ru
http://college.ru/matematika/

5 | HHrerpai u ero npuMeHEeHUs 9 http://www.uztest.ru  https://math-ege.sdamgia.ru
http://alexlarin.net http://school-collection.edu.ru
http://college.ru/matematika/

6 CucTeMbl ypaBHEHHH 12 1 http://www.uztest.ru https://math-ege.sdamgia.ru
http://alexlarin.net  http://school-collection.edu.ru
http://college.ru/matematika/

7 HaTypa__)'[BHHe U LeJble YUCIa 6 http://www.uztest.ru  https://math-ege.sdamgia.ru
http://alexlarin.net  http://school-collection.edu.ru

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIHS http://college.ru/matematika/ .

8 L ’ ’ 14 1 http://www.uztest.ru  https://math-ege.sdamgia.ru

SHaHUH http://alexlarin.net  http://school-collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 98 6 0
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