MUHUCTEPCTBO NPOCBELLEHWUA POCCUMCKON ®EAEPALIUA
MunucTepcTBo 06pa3oBaHus U HAYKH Pecnybnvku [larectau

KapabyaaxKeHTCKWiA paiioH

MBOY "TMMHA3UA" c.KapabyaaxkeHT

PACCMOTPEHO COrNACOBAHO

PykosoauTens LWMO yuuteneit 3amecTutenn AUpPeKTopa

MaTeMaTUKK, UHGOPMATUKHK, no YBP
dun3nkm / ;
Ypet amxuesa P.M-T.

@z “) ApcnaHbekosa U.A. d

«31» 08 2023 . 08,23
Mpotokon Nel o «31» ke
ot «30» 08. 2023 .

PABOYAS ITPOI'PAMMA

(ID 878879)

yueGHOro npeamera «Anredpa ¥ Ha4YaIa MATEMATHYECKOI0 AHAIH3A.
ba3oBblii ypoBeHb»

s ooyyarouuxes 10-11 kinaccos

Kapabynaxkenr 2023r




Padoyas nporpamMmma y4e0HOro Kypca «AJjredpa 1 Hayajla MATEeMaTH4YeCKOI0 AaHAJIN3a»
0a30B0ro ypoBHs 1ist o0yvyarwmmuxcs 10-11-x kiaaccos

IHossicHuTeAbHAA 3aIIUCKA

PaGouas nporpamma yuebHOro Kypca «Anredpa 1 Hayala MaTEMaTHUYECKOTo aHalln3a» 6a30BOro
ypoBHs st oOydaromuxcst 10—11-x kimaccoB MBOY «I'mmuazus» pazpaboTana B COOTBETCTBUU
¢ TpeOOBaHUSAMM:

o  ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza MunoOpHayku oT 17.05.2012 Ne 413 «O06 yTBepxkaeHnu GeaepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapPTa CPEAHEro 00IIero o0pa3oBaHmsD (¢
M3MEHEHHUSIMHU, BHECEHHBIMU IIpUKa3zoM Munmnpocsemenus ot 12.08.2022 Ne 732);

e mpukaza MunmnpocemieHus ot 18.05.2023 Ne 371 «O6 yTBepxkaeHuu QenepaibHOi
00pa3oBaTeNbHON IPOrPaMMBI CPEIHETO 00IIEero 00pa3oBaHUMY;

o npuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O06 ytBepxknenuu Ilopsinka
OpraHM3alllM U OCYIIECTBIIEHUSI 00pa30BaTENbHON NEATEIBHOCTH 10 OCHOBHBIM
00111e00pa30BaTeIbHBIM IPOrpaMMaM — 00pa30BaTeIbHBIM MPOrpaMMaM HayaJlbHOTO
00111ero, OCHOBHOTO OOIIIETO M CPEIHETO O0IIeTO 00pa30BaAHMS;

o CII 2.4.3648-20 «CaHuTapHO-3MHUAEMHOJIOTHYECKHE TPEOOBAHUS K OpraHU3alusIM
BOCIIUTAHUS U 00YUYEHUs, OTABIXA M 03I0POBIICHUS JIETEH U MOJIOICKI,
YTBEPKACHHBIX TIOCTAHOBJICHUEM INIABHOTO cCaHUTAapHOro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennueckre HOpMaTUBbI U TPeOOBAHUS K 00ECIIEUEHHUIO
6e3onmacHOCTH U (W1K) O€3BPEHOCTH /TS YesloBeKa (PaKTOPOB Cpeibl OOUTaHU,
YTBEPKICHHBIX TIOCTAHOBJIECHUEM IIABHOI'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e KOHIEMIMHU Pa3BUTUS MAaTEMaTHYECKOro 00pa30BaHus, yTBEPKICHHON
pacnopsokenueM [pasutensctBa ot 24.12.2013 Ne 2506-p;

e y4eOHOro ImjIaHa cpegHero oouiero o0pa3oBaHus, yTBepkIeHHOro npukazomMbOY
«I'mmuazus» ot 31.08.2023 Ne 32 «O0 yTBepKI€HUH OCHOBHOM 00pa30BaTeIbHOM
IIPOTPaMMBbI CPeIHET0 001Iero 0Opa3oBaHusmY;

e (enepanpHOI paboueit mporpaMmbl y4eOHOT0 Kypca «Anredpa u Havasia
MaTEeMaTHYECKOr0 aHAJIN3a», KOTOPBIN BXOIUT B COCTAaB y4eOHOTr0 MpeaMeTa
«MaremaTtukay.

PaGouas mporpaMmma opueHTHpPOBAHA HA IEIEBBIC IPUOPHUTETHI, CHOPMYITUPOBAHHBIE B
(dhenepanpHOI pabouel mporpaMme BOCIIUTaHUs U B paboueit mporpamme BocnuTanuss MbOY
«I'umHa3zusD.

Pabouas nmporpamma yuebHOro Kypca «Anredpa 1 Hadyajaa MaTeMaTH4YEeCKOTO aHainu3a» 0a30BOro
ypoBHs i1 ooygaromuxcs 10—11-x kimaccoB paspaborana Ha ocHoBe DeepanibHOTO
rOCyJJapCTBEHHOT'0 00pa30BaTeIbHOI0 CTaHAApTa CpeJHero ooiiero o0pa3oBaHus, ¢ y4eTOM
COBPEMEHHBIX MUPOBBIX TPEOOBaHUI, IPEIbABIAEMBIX K MATEMATHYECKOMY 00Pa30BaHUI0, U
TPagUIMNA POCCUICKOTo 0Opa3oBaHus. Peanmu3zalus mporpaMmbl 00ecrieqrBaeT OBJaIcHUE
KJIIOYEBBIMH KOMITETEHIUSIMU, COCTABJISIFOIIMMU OCHOBY JIJISl CAMOPA3BUTHUS U HETIPEPHIBHOTO
00pa30BaHusl, LEJIOCTHOCTh OOIIEKYIbTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YUaAIOIIUXCSI.



Kypc anreOpb! 1 Havyaa MaTeMaTHYECKOTr0 aHaJIM3a 3aKJIabIBACT OCHOBY JUIS YCIICIIHOTO
OBJIaJICHUS 3aKOHAMH (PU3UKU, XUMHUU, OMOJIOTHH, TOHUMAaHUSI OCHOBHBIX TE€HIACHIINNA
HKOHOMHKH U OOIIECTBEHHOH JKU3HH, T03BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LU(PPOBBIX
1 KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HUCIIOJIb30BATh WX B MIOBCEAHEBHON KU3HU. B TO ke
BpeMs OBJIaJICHUE a0CTPAKTHBIMU M JIOTHYECKH CTPOIMMHU MaTeMaTHYECKUMH KOHCTPYKIMAMU
pa3BHUBaeT yMEHHE HaXOIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBAaTh UCTUHHOCTD YTBEPKICHMUS,
UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3all1Io, aDCTparupoBaHue U aHAJIOTUIO, popMHUpyeT
KpeaTUBHOE U KpUTHYECKOE MbIlIUIeHHE. B Xo/e u3yuenus anreOpsl U Hauaja MaTeMaTHYECKOTO
aHaJM3a B CTapIIEH MIKOJIe yYaluecs MOIy4atoT HOBBIM OMBIT peleH s MPUKIAHBIX 33/ad,
CaMOCTOSITENILHOTO MOCTPOEHUSI MaTEMaTUYECKUX MOJIeNIel peabHbIX CUTYalUil U
UHTEPIPETALNH MOITYYEHHBIX PEIIEHHUH, 3HAKOMSTCS C IPUMEPaMH MaTeMAaTHYECKUX
3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U B UCKYCCTBE, C BHIJAIOIIMMUICS MAaTEMaTHYECKUMU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obnanaer 3HaYMTENEHBIM BOCIIUTATEIBHBIM TIOTEHIIATIOM, KOTOPBIN peann3yeTcs Kak
gyepe3 yueOHbIN MaTepHall, CliocoOCTBYIOMUH (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS, TaK U
gyepe3 crnennuKy yu4eOHOH IesITeNbHOCTH, TPEOYyoLel CaMOCTOATEILHOCTH, aKKYPaTHOCTH,
HpOI[OJ'DKHTGJIBHOfI KOHUCHTPAMX BHUMAHUSA U OTBETCTBCHHOCTH 3a HOJIy‘-IeHHI)If/'I pE3yJibTarT.

B ocHoBe MeToauku 00y4yeHHs anredpe U HayalaM MaTeMaTHYECKOTO aHalnu3a JICKUT
JEeSTeIbHOCTHBIN MPUHLUI O0yUYEHUSI.

CrtpykTypa Kypca «Anredpa u Hauyajga MaTeMaTUYECKOT0 aHaJIN3a» BKIIOYAET CIEIYIOIINe
coJiepKaTenbHO-METOMUecKue TUHUM: «Hucaa U BeIYUCIeHUsD», « DyHKIIUHN U TpapuKn»,
«YpaBHeHUs U HEpaBEeHCTBay, «Hauana MareMaTuyeckoro aHanu3a», « MHOXKECTBA U JTOTHKaY.
Bce ocHOBHBIE cozlepKaTeIbHO-METOANYECKHIE JTMHUU U3Y4atoTCs Ha MPOTSHKEHUH JIBYX JIET
O6y‘-ICHI/I$I B CTapHICﬁ MIKOJIC, €CCTCCTBCHHO JOIIOJIHAA APYT APyra U IMMOCTCIICHHO HACBIIIAACH
HOBBIMM T€MaMH U pazzienamu. JlaHHbINA KypcC SIBJISETCSI UHTETPAaTUBHBIM, IIOCKOJIBKY
0o0BbeIMHSET B cebe coiepKaHNe HECKOJIbKUX MaTeMaTHUEeCKUX AUCLUILINH: anreopa,
TPUTOHOMETpPHUS, MaTEMaTHUECKUI aHAIN3, TeOpUs MHOXeCTB U Jip. [To Mepe Toro kak yuamuecs
OBJIa/IEBAIOT BCe 00JIee MIMPOKMM MAaTEMATUYECKUM aMllapaToM, y HUX [OCIIEe10BATEIbHO
(opMHUpyeTCs M COBEPIICHCTBYETCS] YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJIENb PeaIbHOM
CUTYyalluu, IPUMEHSATh 3HaHUs, OJIYUYEHHbIE B Kypce «Aredpa 1 Hayajla MaTeMaTH4eCcKOro
aHaJu3ay, JJIs pelIeHUs] CaMOCTOSITEIbHO CPOPMYIMPOBAHHON MaTeMaTHYECKON 3ajauu, a
3aT€M MHTEPIPETUPOBATH NOJIYYECHHBIA PE3yJIbTAaT.

ConepxaTenpHO-MeToAnYecKast THHUS «YUKcia 1 BEIYUCICHUS» 3aBepiiaeT (OpMHPOBAHNE
HaBBIKOB MCII0JIb30BaHM ICHCTBUTENBHBIX YUCEI, KOTOPOE ObUIO HaYaToO B OCHOBHOM IKoze. B
cTapIei mkosie 0co00e BHUMaHHE yenseTcsi POpMUPOBAHUIO IPOYHBIX BEIUMCIUTEIBHBIX
HaBBIKOB, BKJIIOUYAIOIINX B C€0sI HCIOIb30BAHNE PA3IMUHBIX (POPM 3alUCH JeHCTBUTENILHOTO
YyCla, YMEHHUE PAMOHAIBHO BBIIIOJIHATH IEUCTBUSA C HUMHU, J€JIaTh IPUKHUIIKY, OLICHUBATD
pe3yapTar. OOyuaromuecs NoIy4aioT HaBbIKU NPUOINKEHHBIX BBIYMCICHUHN, BHIIOJTHEHUS
JeMCTBUH C YMCIaMHM, 3aIIMCAHHBIMU B CTaHAAPTHOH (popMe, HCIIOB30BaHUS MATEMAaTHIECKUX
KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHHUM.

JInaus «YpaBHEHUS U HEPABEHCTBA» peajn3yeTcs Ha NPOTSHKEHUU BCero 0Oy4eHus B cTapiieit
LIKOJIE, IOCKOJIbKY B Ka)KJIOM Pa3zelie IpOrpaMMBbl IIPELYCMOTPEHO PEILIEHUE COOTBETCTBYIOIINX
3ana4. O0yuarolyecs OBIaAeBal0T Pa3IMYHBIMU METOJaMH PEIICHUS LEIbIX, PAllHOHATbHbIX,
UpPPaLMOHATIBHBIX, TTOKA3aTEeNbHBIX, JOTapU(MUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHHH,
HEpaBeHCTB U X cucteM. [loayueHHble yMEHUS UCTIONIBb3YIOTCS MIPU UCCIIeI0BaHUU (PYHKIIHM ¢
MIOMOIIBIO TIPOU3BOTHOM, pEIIEHUH MTPUKIIAJAHBIX 33734 U 33]]a4 Ha HaX0XKJICHHE HauOOJBIINX U



HaMMEHBIINX 3HaUYeHUH QyHKIMU. JlaHHAas conepkaTenbHast TMHUS BKIIOYAET B ce0s TakKe
(hopMHpoBaHHE YMEHHM BBIIOIHATEH pacyeTsl o (hopmyrnam, mpeodpa3oBaHUs LETbIX,
palMoHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKXKE BBIPAXKECHUH,
coJepKallUX CTeNEeHN U orapu@msl. biarogaps u3ydeHuro areOpandeckoro Marepuaia
HNPOMCXOIUT JallbHeHIIee pa3BUTHE AITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIIJICHUS y4YalluXcs,
(hopMHUPYIOTCSI HABBIKU J€TyKTUBHBIX PacCyKJI€HUH, pabOThl ¢ CUMBOJIBHBIMHU (pOpMamH,
IpeCTaBIeHNs] 3aKOHOMEPHOCTEN M 3aBUCHMOCTEH B BUJIE paBEHCTB U HEpaBeHCTB. AnreOpa
npenanaraer 3p¢GeKTUBHbIE HHCTPYMEHTHI JUIsl pEIICHUS TPAKTUYECKUX U €CTECTBEHHO-HAYYHbIX
3a/1a4, HarJIJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxatenbHo-MeToandeckast TMHUsA «DyHKIMU U rpadUKU» TECHO NeperuieTaeTcs ¢ ApyruMu
JUHUSIMH Kypca, TIOCKOJIBKY B KAKOM-TO CMBICIIE 33JJa€T M1OCJIE0BATEIbHOCTD N3YUECHMUSI
Mmatepuana. Mydyenue cTeneHHoM, noka3aTeabHOM, J0rapupMHUUECKOl U TPUTOHOMETPHUUECKUX
(yHKIMHA, MX CBOMCTB U TpaMKOB, UCTIONb30BaHUe (DYHKIUH U pelIeHns 3a71ad U3 IPYTHX
y4eOHBIX IPEAMETOB U PeabHOM KU3HU TECHO CBSA3aHO KaK C MATEMaTHYECKUM aHAINU30M, TaK U
C pelIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM GosbIioe BHUMAHUE yeseTcs
(OopMUPOBAHUIO YMEHUS BhIpakaTh (POpMyJIaMU 3aBUCUMOCTH MEXY Pa3IUYHBIMU
BEJIMYMHAMU, UCCIIEJIOBATH MOIy4YeHHbIE (YHKINHU, CTPOUTH UX rpaduku. MaTepuai 3Toii
COJIeprKaTeNIbHOM JIMHUN HALlCJIEH Ha Pa3BUTHE YMEHUM U HABBIKOB, ITO3BOJISIFOIIMX BbIpaXaTh
3aBHCUMOCTH MEX/1y BETMYMHAMHE B Pa3IMYHON (popmMe: aHamUTHYeCKOH, rpadudeckoit u
cioBecHO. Ero n3ydeHnue cnoco6CTByeT pa3BUTHIO aITOPUTMUYECKOTO MBIIIIICHHS,
CIOCOOHOCTH K 0000IICHUIO U KOHKPETU3AIMH, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopepxarenpHas 1MHUA «Hadana MaTeMaTH4ecKOro aHaan3a» MO3BOJISIET CYIIECTBEHHO
pacIIUpUTh KPYT KaKk MaTeMaTHYeCKUX, TaK U MPUKIAIHBIX 3aj1a4, JOCTYIHbBIX 00y4aromuMcs, y
KOTOPBIX MOSBIISETCS BO3MOXKHOCTh UCCIIEIOBATH M CTPOUTH IpaduKu (PYHKLUH, ONPEAEIATh UX
HauOoIbIINE M HAUMEHBIINE 3HAUCHHUS, BEIUUCIIATH IO (pUryp u 00beMbl Tell, HAXOAUTh
CKOPOCTH M YyCKOpeHUs npoueccos. JlaHHas coaepKaTenbHas JIMHNS OTKPBIBAET HOBBIE
BO3MOXKHOCTH ITOCTPOCHHSI MATEMAaTUYECKUX MOJIETICH pealbHbIX CUTYalUi, HAX0XKICHUS
HaWIy4IlEro peleHus B IPUKIIAJHBIX, B TOM YHCJIE COLMAIbHO-OKOHOMHUYECKHX, 3a1a4ax.
3HaKOMCTBO C OCHOBaMH MAaT€MaTH4YE€CKOr0 aHaIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(hopMasIbHO-TOTMYECKOT0 M KPEaTUBHOTO MBIIIICHUS, JOPMHUPOBAHUIO YMEHHH pacrio3HaBaTh
MPOSIBJICHUS 3aKOHOB MaTEMaTUKU B HayKe, TEXHUKE U UcKyccTBe. OOyyaromuecs y3HaroT O
BBIJIAIOLIUXCS pe3yJIbTaTax, MOJYyUYEHHBIX B XOJI€ Pa3BUTHS MATEMATUKU KaK HAYKH, U UX
aBTOpax.

ConepskarenbHO-MeToiuuecKas TIMHUS « MHOKECTBA U JIOTHKa» B OCHOBHOM ITOCBSIIIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOPETUKO-MHOKECTBEHHBIE NPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJIbHOW MaTeMaTUKH U TMpejIararoT Haubosee yHUBEPCAIbHBIN S3BIK, 00BEAMHSIIONINN
BCE pa3eibl MATEMATUKHU U €€ MPUJIOKEHUM, OHU CBA3BIBAIOT PA3HBIE MATEMATUUECKUE
JUCLUIUIMHBI B €MHOE 1estoe. [103ToMy Ba’kHO JaTh BO3MOXHOCTD IIKOJIbHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIHN A3bIK COBPEMEHHOM MAaTEMAaTUKHU U UCIIOJIB30BaTh €ro s
BBIPAYKEHHSI CBOUX MBICJIEH.

B kypce «Anrebpa u Hauana MaTEMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTEeMaTHYeCKOro MOJICIMPOBaHUS, KOTOPbIE MPU3BaHbl CHOPMHUPOBATH HABBIKU IOCTPOECHHUS
MOJIeNIel peallbHBIX CUTYalUi, UCCIIEAOBAHMS STUX MOJIEIICH ¢ TOMOIIBIO anmapara anreOpsl 1
MaTEeMaTHYECKOro aHaJIN3a U MHTEPIIPETALH [T0Jy4YEHHbIX pe3yibTaToB. Takue 3agaHus
BILJIETEHBI B KX/IbIil U3 pa3/IeloB IIPOrpaMMbl, IOCKOJIBKY BECh MaTepuai Kypca IHUPOKO
UCIIOJIb3YeTCsl Ul PEeLIeHNUs NIPUKIIaJAHbIX 3a1a4. [Ipy pemennn peanbHbIX IPAaKTUYECKUX 3a/1a4
ydaliecs pa3BUBalOT HAOI0JaTENIbHOCTh, YMEHUE HAXOUTh 3aKOHOMEPHOCTH,



abcTparupoBaThCsi, UCMOIB30BaTh AHAIOTHIO, 0000IIATh M KOHKPETU3UPOBATH MPOOIEMY.
JlesTeTbHOCTh 110 (POPMUPOBAHUIO HABBIKOB PEIICHHMSI MPUKJIAIHBIX 33]1a4 OPTaHU3yeTCs B
mpolecce U3yueHus BCEX TeM Kypca «Anredpa v Hadalla MaTeMaTHYECKOTO aHAITu3ay.

B yueOHOM maHe Ha M3ydYeHHE Kypca anreOpbl M Hayal MaTeMaTHUeCKOro aHaIu3a Ha 6a30BOM
ypOBHE OTBOAUTCS 2 yaca B Henento B 10-M kitacce u 3 gaca B Henento B 11-M kiacce, BCero 3a
nBa roga ooydyenus — 170 gacos.

JIyis peai3anuy mporpaMMbl HCIIONIB3YIOTCS YYeOHUKH, JOMYIIEHHBIC K HCITOJIb30BAHUIO ITPU
peaM3aIi UMEIOIUX TOCYAaPCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHBIX MTPOrPaMM
HaYaJIbHOTO OOIIIET0, OCHOBHOI'O 00IIET0, CPEIHETO 00IIero 00pa3oBaHus OpraHU3aIUsIMU,
OCYIICCTBIISIONMMHU 00Pa30BaATEIbHYIO JICATEIHbHOCTD, MPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

e Maremaruka. Anrebpa ¥ Hayajla MaTeMaTHIeCKOro aHanu3a, 11 kmacc/ Mepamsik AT,
Homuposckuii [{.A., Ilononckuii B.B., SAxkup M.C.; nox penakuueii [lononsckoro
B.E., O6miecTBO ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO M3 HaTebCKuii TIEHTP
«BEHTAHA-T'PA®»; Axunonepnoe obuiectso «M3narensctso "IIpocsemenue"»;
Maremaruka. Anredpa u Hauajga MaTeMaTH4deckoro ananusa, 10 kmace/ Mepamsak A.T.,
Homuposckuii I.A., ITononckuii B.B., SAxup M.C.; nox penakuueii Ilononsckoro
B.E., O6miecTBO ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO M3 AaTeNbCKUi TIEHTP
«BEHTAHA-T'PA®»; Axunonepnoe obmiectso «M3narensctso "IIpocsemenue"»;
MareMmaTuka. AJiredpa 1 Hayaj1a MATEeMATHYECKOIo aHaju3a, 10 kiaacc.
C.M.Huxoasckuii, M.K.Iloranos, H.H.Pemernukos, A.B.IllleBkuH.
HN3nareancTBo IlpocBemenne.

o MaremaTuka. Ajiredpa U Ha4aj1a MATEeMAaTHYEeCKOI0 aHamM3a, 10 kaacc.
C.M.Huxoasckuii, M.K.Iloranos, H.H.Pemernukos, A.B.IllleBkuH.
H3naTeancTBo "[lpocBemenune

DJeKTpOoHHBIE 00pa30BaTENbHBIE PECYPCHI, TOMYIIEHHbIE K HCIIOJIb30BAHHIO NP peaTu3aliu
MIMEIOIIHX FOCYAapPCTBEHHYIO aKKPEAUTALMIO 00pa30BaTeIbHBIX IPOrPaMM Ha4aIbHOTO OOIIEeTro,
OCHOBHOT'O 00111eT0, CpeHero oduiero 00pa3oBaHus NpuKa3oM MUHIIPOCBEIICHUS OT
02.08.2022 Ne 653:

e DIEKTPOHHBIN 00pa3oBaTenbHBIN pecypce «Jlomamnue 3aaanus. Cpennee ooiiee
oOpazoBanue. Anredpar», 10—11 kmacc, AO «M3aarenscTBo "l[IpocBerienuey;

o Tpenaxep «Obmako 3HaHU». Maremaruka. 10 kimacc, OO0 «Duzukon J1ady;

o Tpenaxep «Ob6mako 3HaHu». Maremaruka. 11 kinacc, OO0 «PusukoH JIad»;



Pabouas nporpamma yueOHOro Kypca « Anredpa 1 Hayajia MaTeEMaTUYECKOTO
aHanu3a» 0a30Boro ypoBHs At oOyyvaromuxcsa 10 —11 knaccoB pazpaborana Ha
ocHOoBe DeneparbHOTO rOCYJapCTBEHHOTO 00pa30BaTeIbLHOrO CTaHAapTa
cpeaHero o01ero 0opa3oBaHus, C y46TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHNUH,
NPEIBIBISEMBIX K MATEMAaTHYECKOMY 00pa30BaHUIO, M TPAJAUIINN POCCUICKOTO
oOpazoBanus. Peanuzaius nporpaMmbl 00€cTieunBaeT OBIAJACHUE KIIOUYEBBIMU
KOMITETCHIIUSIMH, COCTABIISIOIIUMH OCHOBY JIJIS CAMOPA3BUTHS U HETIPEPHIBHOTO
00pa3oBaHMsl, IETOCTHOCTh OOIIEKYIBTYPHOTO, THYHOCTHOTO U TTO3HABATEIBHOTO
Pa3BUTHS JIMYHOCTH O0YYAFOIIIHXCH.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHYECKOTO aHAIA3a» SIBJIAETCS OAHUM W3
Hauboyiee 3HAUYMMBIX B MPOTrpamMMe CTapIied IIKOJbI, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OO0ECHeYHMBAaEeT HWHCTPYMEHTANbHYIO0 0a3y Uid H3y4eHHsI BCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JAPYroill CTOPOHBI, POPMUPYET JIOTUYECKOE U
abCTpakTHOE MBIIIJICHUE YyYalluXcs Ha YPOBHE, HEOOXOIMMOM Jii OCBOCHUS
KypcoB HWH(GOpPMATHUKH, OOIECTBO3HAHMS, HCTOPHUH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca Yy4YalllMecsl OBJIAJeBAlOT YHHUBEPCAIbHBIM SI3bIKOM COBpPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

Kypc anrebpbl u Hayanm MaTeMaTHYECKOTO aHaJIHM3a 3aKIaIbIBACT OCHOBY IS
YCIEITHOTO OBJIAJICHUS 3aKOHaMHU (U3UKH, XUMHUH, OHOJOTHUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMH SKOHOMHKHM M OOLICCTBEHHOW JKHU3HH, TO3BOJIAET
OpPUEHTHPOBATHCSI B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh WX B MOBCEIHEBHOW XM3HHU. B TOXe Bpemsi oBiajieHHE
aOCTpakTHBIMM ¥ JIOTHYECKH CTPOTUMH MaTEMaTHYECKHUMH KOHCTPYKIHSIMU
pa3BUBAaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTD
YTBEPKIICHUS, UCIIOIh30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHaJIOTHI0, (OPMUPYET KPEaTUBHOE U KPUTHUUECKOE MblIIeHHE. B Xoae u3ydenus
anreOpsl W HayaJl MaTeMaTUYECKOro aHajlu3a B CTapllell IIKoJie Yydaluecs
MOMy4Yal0T HOBBIK OMBIT pEHICHWS TMPHUKIAAHBIX 3aJa4, CaMOCTOSTEIHHOTO
MOCTPOCHHUSI MATEeMAaTHYECKUX MOJENIed peajbHBIX CHUTyallMil U WHTEpIpEeTaluu
NOJyYEHHBIX  pEIIEHUH, 3HAKOMATCA €  M[pUMEpaMU  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH B TpHUpOJAE, HAyKe M B HCKYCCTBE, C BBIJAIOUIUMUCS
MaTEeMaTHYECKUMU OTKPBITHSIMH B UX aBTOPaMH.

Kypc o6mamaer 3HAYMTENbHBIM BOCIHUTATEIBHBIM IMOTEHIIMAJIOM, KOTOPHBIH
pean3yeTcss Kak 4epe3 y4eOHbIl maTepuai, crocoOCTBYIOMIMM (OPMUPOBAHHUIO
HAyYHOTO MHPOBO33pPEHHs, TaK W dYepe3 cheuuduky ydeOHOH AesTeTbHOCTH,



TpeOyroren CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOOJKUTEIBHON
KOHIICHTPAIIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe wmetonuku oOydeHus aiareOpe W HayajiaM MaTeMaTHYeCKOIo
aHaJIM3a JIEKUT JeATEIbHOCTHBIA TPUHIUI OOyUEHHS.

CrpykTrypa Kypca «AnreOpa 1 Hayaaa MaTeMaTHYECKOTO aHaJIN3a» BKIIIOYAeT
CIEAYIOUIUE COAEPKATEIbHO-METOIUUECKUE JUHUM: «YUucaa U BBIYUCICHUS,
«Dyukuun  u - rpadukuy», «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHamusa», «MHOXkecTBa W JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIBHO-METOIUYECKUE JIMHUMA H3y4YalOTCd HAa NPOTSHKEHUM ABYX JIET
oOydeHusi B cTapllei IIKOJIe, €CTECTBEHHO JOMOJIHAA APYT Jpyra U MOCTEIEHHO
HAChII[asiCh HOBBIMM Te€MaMu W  pazjaenaMu. JlaHHBIA Kypc  SBJISIETCSA
UHTErPAaTUBHBIM, TOCKOJbKY OOBEAUHSET B ce0e COJEp)KaHHE HECKOJIbKHUX
MaTEeMaTUYECKUX AUCIUIUIMH: aredpa, TPUTOHOMETPHSI, MAaTEMaTUUYECKUIN aHaAIN3,
Teopuss MHOXKecTB U Jp. [lo mMepe Toro kak ydvammecs oBIaJeBarOT BCE Ooliee
IMIMPOKUM MATEMaTUUYECKUM aIIapaToM, Y HUX MOCJIEI0BaTEIbHO POpMUpPYETCS U
COBEpUICHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHYECKYIO MOJENb peajJbHOU
CUTyallMM, TPUMEHATh 3HaHUS, NOJyYeHHbIe B Kypce «Anredpa u Haudana
MaTEeMaTHYECKOTO aHAIM3a», JUIsl PEIICHUS CaMOCTOSTENbHO CHOPMYITHPOBAHHON
MaTeMaTU4YEeCKOU 3aa4M, a 3aTEM UHTEPIIPETUPOBATH MOJYYEHHBIN PE3yJIbTAT.

ConepxaTenbHO-METOANYECKAsT TUHUA «YHca U BBIYMCICHUS 3aBEPIIACT
(dbopMHpOBaHKE HABBIKOB MCIOJIB30BAHUS ACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAYyaTO B OCHOBHOM mmikojie. B crapumel mikose oco00oe BHUMAHHE YACISIETCS
(OpMUPOBAHUIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCIIOJIb30BAaHUE PA3IMYHBIX (OpM 3amucu JEHCTBUTENBHOTO 4HCIa, yMEHHE
pallMOHAIIBHO BBINOJIHATh JEUCTBUS C HHUMH, J€laTh NPUKUIKY, OLICHUBATH
pesyabTar. OOyuaromuecss MONy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JEUCTBUM C YKCJIaMH, 3alUCaHHBIMU B CTaHJIapTHOM (opme,
VCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAYKECHU.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEANMU3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHHs B CTapiied IIKOJIe, IMOCKOJbKY B KaXIOM paslieiie IporpaMmbl
IPETYyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BalOT
pPa3IMYHBIMA METOJAMHU PEIICHHS LEJbIX, PAlMOHAIBHBIX, HWPPALOHAJIBHBIX,
NOKa3aTeNbHbIX, JOrapu(PMUUECKUX UM  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHUS UCTI0JIb3YIOTCS IPU UCCIIEA0BAHUN
(GyHKUMNA C TOMOIIBIO MPOU3BOAHON, PEUICHUH MPUKIAIHBIX 3a7a4 W 3a]ad Ha
HaXOXXJEHUE HauOONIBIINX W HAUMEHbIIMX 3HayeHUd QyHkuuu. [lanHas
collep)kaTeNbHasl JIMHUS BKJIIOYaeT B ce0s Takke (QOopMHUpOBAaHUE YMEHUU
BBIMOJHATh pacu€rbl 1Mo ¢opMysiaM, HpeoOpa3oBaHUs IIENIbIX, PAaLUOHAJIBHBIX,
UPPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAaKKE BBIPAKEHUM,



colepKalluX CTeneHu U Jorapudmel. brarogaps u3ydeHuro anreOpandeckoro
Marepuaga IMPOUCXOAWT  JaJbHEWINEEe  pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS ydaluxcsi, (OPMUPYIOTCS HaBBIKM J€yKTUBHBIX
paccyxneHudd, pabOTBl ¢  CHUMBOJBHBIMH  (QopMamH,  MPEACTABICHUS
3aKOHOMEPHOCTEH U 3aBHCHMOCTEH B BHJIE PABEHCTB M HEpaBEHCTB. AureOpa
npeanaraetT d3(QQEeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIICHUS MPAKTHUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aa4, HArJIsJHO EMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
SI3bIKA HAYKHU.

ConepxxarenbHO-MeTOaUYeCKass JHUS «DyHKIMH W TpaQuKm» TECHO
MIEPEILIETAETCS C APYTUMH JIMHUSAMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 33aJ1a€T
MOCJIEI0BATENBHOCTh U3YUYECHUS Marepuala. N3yuenne CTEIEHHOM,
MI0Ka3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (YHKIIMMA, UX CBOMCTB
u rpadukoB, ucnonab3oBaHue QYHKIUN IJ PEIICHUs 3a/ad U3 APYrux y4eOHBIX
MIPEIMETOB U PEATIBHOM KU3HU TECHO CBS3aHO KaK ¢ MATEMATUYECKUM aHAIU30M,
TaKk U C PEIICHHWEeM YpaBHEHUU W HepaBeHCTB. [lpu 3TOM OoIbllloe BHUMaHUE
yaensercs (GOpMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HUCCIE0BATh IMOJIYYCHHbIE (DPYHKIUHM, CTPOUTH UX
rpadguku. Matepuan 3Toi colepKaTeIbHON JIMHAK HAaIleJICH Ha Pa3BUTHE YMEHUN
U HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
pazinuHoOr dopMme: aHATUTHYECKOM, Tpaduyeckoi U ciioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTUIO  ANTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nauHusa «Havama mMaremMaTH4ecKoro aHain3ay IO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MAaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a1ad,
JOCTYITHBIX 00YYarolUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh MCCIEIOBATh U
cTpouTh Tpaduku (QYHKIUNA, ONpeneisiTh HX HauOOJbIINE W HaUMEHBIINE
3HAUYEHUS, BBIYUCIATH onaan ¢uryp u oObEMBI TeNl, HaXOAUTh CKOPOCTHU U
YCKOpeHus IpoueccoB. JlaHHas coaepkareiibHas JIMHHS OTKPBIBAET HOBBIE
BO3MOKHOCTH TOCTPOCHUSI MAaTEMATHYECKUX MOJENIE pealbHbIX CHUTYyallUi,
HaXOXJCHHUSl HAWIYUIIErO PEIICHUS B MPUKIAIHBIX, B TOM YHCJE COLUUAIBHO-
SKOHOMMYECKHUX, 3a/1adyax. 3HAKOMCTBO C OCHOBAMM MAaT€MaTHYECKOr0 aHalIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (POPMAIBHO-JIOTMYECKOTO U KPEATUBHOTO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHHMA pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHKE U HuckycctBe. OOyuaromuecs Y3HAIOT O
BBIJIAIOIIMXCS pE3ybTaTax, IMOJYYEHHBIX B XOJE pPa3BUTHUS MATEMAaTUKHA Kak
HayKH, U UX aBTOpaxX.

ConepxaTenbHO-MeToANYeCKast JIMHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
IIOCBAIIIEHA  JJIEMEHTAM  TEOPHUU  MHOXKECTB.  T€OpETUKO-MHOKECTBEHHBIC
NPEACTABICHUS MPOHU3BIBAIOT BECh KypPC WIKOJBHOM MAaTEMATUKHU WU IPEIJIararor



HamOoJiee YHUBEPCAIbHBIN A3BIK, OOBEAMHSIONINNA BCE pa3/ieNibl MAaTeMaTHUKU U €€
NIPUJIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MATeMaTUYCCKUE MMCIUILIMHBI B €IUHOC
nenoe. [loaToMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHHKY ITOHUMATh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH W HWCIOJIb30BaTh €ro IS
BBIPKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa W Hayala MaTEeMAaTHYECKOTO aHAIM3a» NPHUCYTCTBYIOT
TAaKk)K€ OCHOBBI MAaTEMaTHYECKOTO  MOJCIHMPOBAHUS, KOTOPBbIC IPU3BAHbBI
c(hOpMHPOBATH HABBIKU ITOCTPOSHUS MOJICICH PEATbHBIX CUTYAIINH, HCCIICIOBAHMUS
ATUX MOJENICH C MOMOIIBI0 ammapara ajareOpbl U MaTeMaTHYECKOTO aHalu3a U
WHTEPIPETALUNA TIONyYCHHBIX Pe3yibTaToB. Takue 3aJaHus BIUICTEHBI B KaXIbIN
U3 pa3JesioB MPOrPaMMEI, ITOCKOJIBKY BECh MaTepral Kypca IIMPOKO HCIIOIb3yeTCs
JUTSI pelieHusT IPUKIIAIHBIX 3a1ad. [Ipu permeHnn peaqbHbIX MPAaKTHYCSCKUX 3a1ad
ydamiecs: pa3BUBAIOT HAOMIOAATEIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCsi, HCIOIH30BaTh aHAJIOTHIO, 0000IIaTh W KOHKPETU3HPOBATH
npobnemy. [lesTrenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX
3a/lay OpraHU3yeTcs B MpOIleCCe M3YUYCHHs BCEX TeM Kypca «AnreOpa W Hayaia
MaTEeMaTHYECKOTO aHAITu3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TuTaHe Ha HW3y4YeHHE Kypca aireOpbl WM Hayal MaTeMaTHU4eCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCA 2 yaca B Henento B 10 kimacce u 3 vaca B
Heneno B 11 kiacce, Bcero 3a jBa rojia oo0yuenus — 170 gacos.



COJEPXAHUME YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Pammmonansubie uncina. OOBIKHOBEHHBIE M ACCATUYHBIE JIPOOU, MPOIEHTHI,
OCCKOHEUHbIE  mepuoAudeckue npodu. ApudmeTHdyecKkue  omepanud C
panMoHAIILHBIMU YHCIIAaMU, TPE0OpPa30BaHMs YUCIOBBIX BhIpakeHui. [IpuMenenue
Ipo0elt U MPOUEHTOB ISl PEIICHHs MPUKIAAHBIX 3a/a4 U3 Pa3lIMYHBIX OTpaciien
3HAHWU U PEajbHOU JKU3HU.

JlelicTBuTEeNnbHBIE 4Yucha. PanuoHanbHbE W UPPANMOHAIBHBIE YHCIA.
ApudmMernueckre ornepanud ¢ JeHCTBUTENbHBIMU dYHuciaMmu. [IpubmmkEHHbIC
BBIYUCJIEHUS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BIYUCICHUN.

Crenenb ¢ menbiM  nokazatenem. CrangapTtHas  QopMa  3alucHu
JNeUCTBUTENbHOTO yucia. Mcnonb3oBanue mnoaxoxasmied  ¢Gopmbl  3alUcH
JEUCTBUTENBHBIX YHCEN U1 PEIICHUS NPAKTUYECKUX 3a1ad U IPEICTABICHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  ctemeHu.  JleWcTBuUS  C
apu(METUIECKUMHU KOPHSIMH HaTypaJlbHOW CTETICHHU.

CuHyC, KOCHHYC Y TaHI€HC YUCJIOBOrO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHI'E€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OcCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBL.

YpaBHEeHHE, KOpPEHb YypaBHEHUs. HepaBeHCTBO, pelIeHME HEPAaBEHCTBA.
Mertoa MHTEpBAJIOB.

Pemenue nenbix U JpoOHO-paImoHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKNUX YPAaBHEHUM.

[IprmeHeHnEe ypaBHEHHN U HEPABEHCTB K PEIICHUI0 MAaTEMATUYECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HayKHU U PEabHOU KU3HH.

DYyHKIUY U TPaPUKHU

Oyukuus, crnocoObl 3agaHus ¢QyHkuuu. ['padux ¢yskuuu. B3aumbo
oOpaTHbIe PYHKITUH.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHui (yukuuu. Hymu QyHkiuu.
[TpomexxyTkH 3HaKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CrenenHas QyHKIMS ¢ HATypaJIbHBIM U LETBIM MokasateneMm. E€ cBolicTBa u
rpacduk. CBoiicTBa U rpaduK KOPHS 7-0i CTEIICHHU.



TpuronoMerpuueckass OKPYXKHOCTb, OIIPEACIICHUE TPUTOHOMETPUUECKUX
(GyHKUIMNA YUCIOBOTO apryMEeHTA.

HayvaJyia MmaTeMaTH4eCKOr0 aHAJIHU3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJJaHus MOCJIEJOBATEIILHOCTEH.
MOHOTOHHBIE TOCHENOBATENBHOCTH.

Apudmernueckas U reoMeTpruuecKas mporpeccuu. beckoneuHo yObIBaroias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUUYeCKOM
nporpeccund. Dopmysia CIOXKHBIX MPOLEHTOB. VCronab30BaHWE MPOTPECCUU A
pelIeHUs pEeAIbHBIX 3a/]1a4 MPUKJIAHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHOKeCTBO, omnepanuu HajJ MHoOXecTBaMu. Jluarpammbl Jitiepa—BeHHa.
[IpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOIO armapara JJis OMNUCAHUS PeabHBIX
MPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CleACTBUE, JOKa3aTEIbCTRO.

11 KJIACC

Yucna 1 BBIYMCICHUA

Harypanbublie u nensie yncia. [Ipu3zHaku Je1MMOCTH LEIbIX YUCE.

Crenens ¢ palMOHAIBHBIM MOKa3aTeneM. CBOMCTBA CTEIIECHMU.

Jlorapudwm uncna. JlecaTuuHble U HaTypajIbHbIC JOrapu(pMBI.

YpaBHeHUS U HEPABEHCTBA

IIpeoOpa3oBaHue BbIpaXEHUM, COEPKALUX JOrapu(PMBbI.

[IpeoOpa3zoBaHue BBIpAKEHHM, COAEpPXKAIIMX CTENEHU C palUuOHAIbHBIM
IIOKa3aTEeJIEM.

[IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckne ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl TMHEWHBIX YpaBHEHUH. PelleHne NpUKIanHbIX 3a7a4 ¢ MOMOLIBIO
CHUCTEMBI JJMHEWHBIX YPABHECHUM.

CucreMsl M COBOKYITHOCTH PAallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMH, CUCTEM W HEPAaBEHCTB K  PEIICHUIO
MaTEeMaTUYECKUX 3a7ady M 3aJad M3 pa3IMyHbIX O0JacTel HayKu M pealbHOU
KU3HHU.

DyHKUUHN U TpaduKu

Oynkuusa. Ilepuogmueckue  QyHkuuu. [IpoMexyTKM  MOHOTOHHOCTHU
bynkuuu. Makcumymbl 1 MUHUMYMBI GyHKUMd. HaunOonbliee 1 HauMmeHblee
3Ha4Y€HHUE (PYHKIMU HA MPOMEKYTKE.

Tpuronomerpudeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

[TokazatenpHas u norapudmudeckast GyHKIIMH, UX CBOMCTBA U TpaduKu.



Ncnonb3oBanue rpadmkoB GyHKIUNA JJIs PEIICHHS] YPABHEHUN U JTHMHEHHBIX
CUCTEM.

Hcnonw3oBanue rpadukoB (QYyHKIMH Uil WCCIEIOBAHMUS TMPOIECCOB MU
3aBHUCHMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEHICHUM 3a]a4 W3 JPYTHX Y4EOHBIX
IIPEIMETOB U PEAIbHOM KU3HHU.

Hauana MaTeMaTH4eCKOro aHajaimn3a

HenpepsiBable pyHKIMH. MeToA MHTEPBATIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBognass  Qyukuuu. ['eomerpuueckuii W QU3NYECKHd  CMBICI
IIPOU3BOTHOM.

[IpousBognbie  snmeMeHTapHbIX  GyHKUUA.  Dopmynbl  HaXOXIEHUS
IPOU3BOJHON CYyMMBI, POU3BE/ICHUS U YACTHOTO (DYyHKIIUH.

[TpumeHeHue Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxxaeHne HauOOoIbIIero 1 HAaMMEHbIIEro 3Ha4eHUs (PYHKIIMU Ha
OTpE3KE.

[IpumeHeHne mPOU3BOAHOM JUIsi HAXOXICHHUS HAWJIy4yllero pelIeHUs B
NPUKIAIHBIX 3aJayax, [ ONpPEAENICHUs CKOPOCTH Ipolecca, 3aJaHHOIO
(bopmynoii unu rpaduKoM.

ITepBooOpaznas. Tabnuia nepBooOpPa3HBIX.

WuTerpan, ero reoMeTpudyeckuid W (usmdeckuid cmbicha. Bwrancienue
uHTerpana no gopmyne Herorona—Jleitbnuia

IIJTAHUPYEMBIE PE3YJIBTATDI

OcBoenune yueOHOro mnpeamera «MaTtemaTuka» JTOJDKHO 00OecredruBaTh
JIOCTUKEHHE Ha YPOBHE CPEJIHETO 00I11eT0 00pa30BaHUsl CIEAYIOMINX JIMYHOCTHBIX,
METaINpeJIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pE3yibTaThl OCBOCHHSI MPOTpamMMbl y4eOHOTO MpeaMera
«MaremaTnka» XapakTepU3yIOTC:

I'paxxtanCcKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMN 00YUaIOIIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIH,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aHUMOJICMCTBOBAaTh C COLUUAJBHBIMA HMHCTUTYTAMHU B COOTBETCTBUH C MX
GyHKIUSAMY ¥ HA3HAYCHUEM.

[TatpuoTnyeckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaXJaHCKOM UICHTUYHOCTH, YBOXKCHUS K
IIPOLLJIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATUKH, [IEHHOCTHBIM OTHOLIEHUEM K



JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHXKEHUW B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKHU U IESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

DCTEeTUYECKOE BOCTIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAs ICTETHKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pelIeHn, paccyXIeHui;
BOCIPUMMYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

OuU3NYECKOE BOCTIMTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYECKWE 3HAHUS B
MHTEpecax 37J0pOBOT0 U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTAaHHUE, COATAHCUPOBAHHBINA PEKUM 3aHITHU U

OT/bIXa, peryJispHas busnueckas aKTUBHOCTB); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTHUBHO-030POBUTEIBHOM
JEeATENBHOCTBIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAaHUEM IICHHOCTH TPYIOJIIOOUS; MHTEPECOM K
paziuuHbiM  chepaM  NpodEeCCUOHAIBHOW  JESTEIBbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW W €€ TMPWIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBINA BBHIOOP
Oynymelr mnpodeccur W Ppearu30BbIBATH COOCTBEHHBIC IKU3HECHHBIE TIUIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTUYeCcKOMy OO0pa3oBaHUI0 U
CcaMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEM KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MATEMATUYECKON HAMPABIEHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO JIKOJOTUYECKON KYJIbTYphbl, MOHMUMAHUEM BIIHUSHUS
COLMAIbHO-?)KOHOMHUYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBLHOU
cCpedbl, OCO3HAHMEM TJIO0AJIBHOTO XapakTepa HKOJOTUYECKUX MpoOseMm;
OpPUEHTAIIMEd HAa NPUMEHEHHE MATEMAaTUYECKUX 3HAHWM ISl PEIIEHUs 3a/1a4 B
0o0JacT  OKpYyXKaloliel Ccpeabl, TUIAHUPOBAHMS TOCTYMKOB M OIEHKH WX
BO3MOKHBIX MTOCJEACTBUN JJIs1 OKPYKAIOLEH CPEbI.

[{eHHOCTH HAYYHOT'O MTO3HAHMS:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOMICCTBEHHOW  MPaKTUKH, TMOHUMaHUEM
MaTEMaTUYECKOM HaykKu Kak cdepbl UYeTOBEYECKOM AEeSTENbHOCTH, STaroB €€
pa3BUTHS M 3HAYUMOCTH JJISI PA3BUTHUS LMBWIM3ALMHU; OBJIAACHUEM SI3BIKOM



MAaT€MaTUKd W MaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUSA MUPA;
FOTOBHOCTBIO OCYILECTBIATh IIPOEKTHYIO M MCCIEAOBATEIBCKYIO JEITEIBbHOCTh
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yibTaThl OCBOCHMS MPOTPaMMbl Y4eOHOTO MpeameTa
«MaremaTtuka» XapaKTEPU3YOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OEUCEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMU, YHUBEPCATbHLIMU PECYTIAMUSHLIMU OeUCEUAMU.

1)  VYuusepcanvnvie  nosnasamenvmvie  Oeivicmeus,  obecneuusaiom
Qopmuposanue 6a306bIX KOZHUMUBHBIX NPOYeccos oobyuaowuxcsa (oceoeHue
Memo008  NO3HAHUA ~ OKpYXCaiowjeeo0  Mupa;  npumeHeHue  J102UHEeCKUX,
uccie0o8amenbCcKux onepayuil, ymeHnull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeNCTBUS:

e BBUIBIIATh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TMOHATUI, OTHOLICHUN MEXIy MNOHATHAMH; (OpPMYIUPOBATH
onpejesieHUus]  IMOHATHM; YCTaHaBIMBaThb CYILIECTBEHHBIH  IPU3HAK
KJaccu(uKanuy, OCHOBaHUS JUisi OOOOUIEHUS M CpPaBHEHHUS, KpUTEPUU
IIPOBOJMMOTI0 aHAJIN3a;

e BOCIpPUHUMATh, (OPMYJIUPOBATH U  NPEeOOpPa3OBHIBATh  CYXKICHUS:
YTBEpAUTENIbHbIE W OTpULIATENbHbIE, €AUHUYHBIC, YacTHblE M OOIIUE;
YCIIOBHBIE;

e BBUBIATH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3UM U
OpoTUBOpeUHsl B (akTax, NaHHBIX, HAONIONEHUSAX U YTBEPKICHHSIX;
npeajaraTb  KpUTEPUM U1 BBISIBICHMS ~ 3aKOHOMEpPHOCTEN U
MIPOTUBOPEUHI;

e JleNaThb BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3AaKJIIOUYECHUH, YMO3AKIFOUEHUH 110 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSTEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMble U OT IPOTUBHOIO), BHICTPAWBATh apryMEHTAIHIO,
IPUBOJUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBOJbL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3anayu (CpaBHUBATh HECKOJBKO
BAapUAHTOB peEIICHUs, BBHIOMpATh Hauboyiee MNOAXOASIIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3zoBsie nccneqoBaTebCKue 1eMCTBUS:

e HCIOJB30BaTh BONPOCHI KaK MCCIENI0BATENbCKUI MHCTPYMEHT MO3HAHMUS;
¢bopMynIupoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MpodIeMy,



yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHOe, (OpMUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOATENILHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCIIEJOBAHME TII0 YCTaHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4eCKOro
0o0BEKTa, SBJIEHMUS, NPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUAMHU, IPOLIECCaAMU;

CaMOCTOSTENIbHO (POPMYIUPOBATH 0OOOIICHHS U BBIBOJBI MO pe3yjibTaTaM
IPOBEAEHHOIO HAOJIIONEHUS, UCCIIEJOBAHMS, OLEHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTrHO3MPOBAaTh BO3MOKHOE PAa3BUTHE NPOLECCa, a TAaKXKE BBIJBUTATh
IPEIOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ nundopmariuei:

2)

BBISIBIIATE NeunuTel WHPOpMAIMK, JAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOTIPOC U JJIS PEIICHUS 3aa4H;
BbIOMpaTh  WMHGOPMAIMI0 W3  HMCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3TUYHBIX BUOB U (GOPM MPEACTABICHUS;
CTPYKTYPUPOBAaTh HHPOPMAIIHIO, TPEJCTABIATH €€ B PA3IMUHBIX (PopMax,
WUTIOCTPUPOBATH TpadUuecKy;
OIICHUBATH Ha/IEKHOCTD UHpOpMAITUU 1o CaMOCTOSITEITLHO
c(hOpMYITUPOBAaHHBIM KPUTECPHUSIM.

Vuueepcanonvie  KoOMMyHuKamueHwvle Oelicméus,  0Oecneyusarom

CHOPMUPOBAHHOCHL COYUATLHBIX HABLIKOG 00OVHAIOUUXCSL.
OOurenue:

BOCIpUHUMATh U  (OPMYJIHPOBATh CYXKIEHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIAIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN pe3yJIbTaT;

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaEMON TEMBI,
npoO0eMbl, periaeMoi 3aJjaum, BbICKAa3bIBATh UCH, HAIICJICHHbIE Ha MIOUCK
pEelIeHMs; COMOCTaBIATh CBOU CYXIECHHUS C CYXACHHSIMHU JPYTHX
YYaCTHUKOB AHANiora, oOHapyXUBaTh Pa3M4yMe U CXOJCTBO MO3UIIUN; B
KOPPEKTHOH (popme GpopMyIupoBaTh pa3HOIIIaCHsl, CBOU BO3PAXKEHHUS;
OPEICTaBIsITh  pEe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3aJ]1a4 MPE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyAHUYECTBO:

NOHMMAaTh W  WCHOJIb30BaTh  IPEMMYLIECTBA  KOMAaHAHOM U
UHIUBUYaIbHON pabOThl MpU PEIIeHUH YU4eOHBIX 3a/1ay; IPUHUMATh LETh



3)

COBMECTHON JEATEIbHOCTH, IUIAHMPOBAaTh OPraHU3alHI0 COBMECTHOMN
paboThl, pacrpenensaTh BUIbl paboT, 10OroBapuBaThCs, 00CYKAaTh IPOLECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYNIOBBIX (hopmax padoThl (00CyxkaeHNI, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMBD» W WHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl U
KOOPAUHUPOBATb CBOM JIEHCTBUS C JAPYTMMHU YJ€HAMH KOMAaH/bI;
OLICHMBATh KAa4eCTBO CBOET0 BKJaJa B OOUIMH MPOAYKT MO KPUTEPHSIM,
c(hopMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUS.

Vuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

qbopMupoeaHue CMbBICJIOBbIX YCNMAHOB0K U HCUZHEHHBLIX HABLIKOB JIUYHOCNIU.
CaMOOpFaHI/ISaHI/IHI

COCTAaBJISITH IUJIaH, aITOPUTM PEILICHUS 3aJ1a4H, BEIOMPATh CIIOCOO PEIICHHUS C

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU MH(OpMAIUH.
CaMOKOHTPOJIb:

BJIaJ€Th HaBbIKAMHU TI03HABATEJIbHOM pediekcuu Kak OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUNA W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BIAJCTh CIOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJIS Mpolecca |
pe3yJibTara peleHusl MaTEMaTHYEeCKOM 3a/1auu;

NpPEABUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NpPH PELICHUU
3a/laui, BHOCUTh KOPPEKTUBHI B JESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH;
OIICHMBAaTh COOTBETCTBUE peE3yjibTaTa IEIUM U YCIOBUSM, OOBIACHATH
NPUYUHBI JTOCTUKEHUS WIM HEJIOCTHXKEHHUS PE3yIbTaTOB AEATEIbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTEMaTHUYECKOTO aHAJIN3a»
Ha YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUsS JOJDKHO 00ECTeunBaTh JOCTHKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTATOB:

10 KITACC

Yucjaa v BbIYUCJIEHUA

OnepupoBaTh TMOHATUAMU: PAUUOHAIBHOE W JIEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M ICCATUYHAS IPOOb, MPOICHTEHI.

Bemonuare  apudmernyueckue — omnepanMu ¢ palMOHAJIBHBIMH U
JICUCTBUTCIILHBIMH UM CJIAMU.



BoinonHATe npuOIMKEHHBIE BBIUMCIICHUS, UCIIONIb3Ys MpaBUia OKpYTJIEHUS,
JIeNaTh PUKUJKY U OLEHKY PE3yJIbTaTa BBIYMCICHHMN.

OnepupoBarh MOHATUSAMU: CTENEHb C LEIbIM IOKa3aTelieM; CTaHJIapTHas
dopma 3ammcu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHHU;
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMUCH IEHCTBUTENIBHBIX YNCEN AJISl PEIICHUs
IPAKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHBIX.

OnepupoBath MOHATUSIMH: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJBHOTO yIJa;
UCII0JIb30BaTh 3aMKMCh MPOU3BOJILHOTO yIJla Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
GyHKIIH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh NOHATHUSAMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; LEIOE,
panuoHaIbHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
yYpaBHEHHUE;

BoinonusaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH U peuiaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BoinonHATe npeoOpa3oBaHUs LEbIX, PAlMOHAIbHBIX U HpPpalMOHAIbHBIX
BBIDAKEHU W pellaTb OCHOBHBIE  THUIIBI  LEJbIX, pPAllMOHAIBHBIX U
UPpaLMOHAIbHBIX YPAaBHEHUI 1 HEPABEHCTB.

[TpuMeHATh ypaBHEHHS U HEPABEHCTBA JJIS PEIECHUS MaTEMAaTHUYECKUX 3a/1a4
¥ 337a4 U3 Pa3IMYHBIX 00acTell HAYKH U PeasibHOM KU3HU.

MopenupoBaTh pealibHble CHUTyalldd Ha S3bIK€ aireOpbl, COCTaBIAThH
BBIDAKECHUSI, YpaBHEHMs, HEPABEHCTBA II0 YCJIOBHMIO 3aJaud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM arlapara anreopsl.

DyHKUMH U TPaPUKH

OnepupoBarh NOHATHUAMH: (YHKIMS, CIIOCOOBI 3alaHus (PyHKUUHU, 00IacCTh
ONpeNeNeHUs] U MHOXXECTBO 3HA4YeHWH (QyHKUMHU, Tpaduk (QyHKIUH, B3aUMHO
oOpaTHbIe PyHKIMU.

OnepupoBaTh MNOHATUAMM: YETHOCTh M HEUYETHOCTh (YHKUUHU, HYIU
(YHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Ncnonb3oBathk rpa@uku GyHKIUHI 1715 pellieHns] ypaBHEHUN.

CtpouTh U 4MTaTh TpaUKU JIMHEWHONW (PYHKUMHU, KBAJPAaTUUYHON (PYHKIHUH,
CTETIEHHOHN (PYHKIIHH C LETbIM TTOKA3aTEIIEM.

Ucnonp3oBate rpaduku (QYHKIMM JUIsl  HMCCIEAOBAaHUS MPOLIECCOB U
3aBUCHUMOCTEHN MpPU PELICHUM 3aJa4 U3 JIpYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU; BhIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEK/y BEJIMUYMHAMH.

Havayia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMM: MOCIEAOBATEIBHOCTh, apupMeTHUecKas U
re€OMETPUYECKast IPOTPECCUMU.



OnepupoBaTh TMOHATHUSAMH: OCECKOHEUHO YOBIBAIOIIAs T'€OMETPHYECKAs
nporpeccusi, CcyMmma 6€CKOHEUHO yObIBaroIel reOMeTPUIECKON MPOTPECCHUH.

3aiaBath MOCIEOBATEILHOCTU PA3JIMUHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEN U MPOTPECCUM JJISI PELICHUS
peaNbHBIX 3aJ1a4 MPUKIATHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOXECTBO, OTIEPALIUM HAJT MHOKECTBAMM.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar g ONHMCAHUS
peaTbHBIX TPOIIECCOB U SBJICHHWM, MPU PEIICHUH 3a7ad W3 JAPYTUX y4eOHBIX
MPEIMETOB.

OnepupoBatb MMOHSTHSIMH: omnpezeseHue, Teopema, CJICJICTBHE,
JIOKa3aTeIbCTBO.

11 KIIACC

Yucaa 1 BBIYMCICHUSA

OnepupoBaTh NOHATUSAMH: HATypalbHOE, LEJI0€ YHCIO; HCIO0JIb30BaATh
IIPU3HAKU JIEJIMMOCTH LIEJIBbIX YKCEN, PA3JIOKEHUE YMCIIa HA MPOCTHIE MHOXKUTEIIN
IUI pELIEHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTENIEHD C PAIIMOHAIBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATUSMHU: JOorapudM 4KCIA, JCCITHYHBIE W HATypaTbHbBIE
JorapugMsbl.

YpaBHeHUs U HEPABEHCTBA

[IpumensTh  cBOWMCTBA CTENMEHU ISl  NpeoOpa3oBaHUs  BBIPAKEHMUIA;
ONEPUPOBATH TOHATUSMH: IIOKA3aTEIbHOEC YPABHEHHE M HEPABEHCTBO; PEIIATH
OCHOBHBIE THUIIBI [I0KA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BoinonHaTh  mpeoOpa3oBaHUs  BBIPAKEHUM, COAEpNKAIIMX  JIOrapuMBbI;
OTIEPUPOBATh MOHATUAMU: JIOTapU(PMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIbI JIOTApU(PMUUECKUX YPABHEHHUI U HEPABEHCTB.

Haxonute pemenns npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSIMU: CUCTEMA JIMHEHHBIX YPaBHEHHN U €€ pELICHUE;
VICIIOJIB30BATh CUCTEMY JIMHEUHBIX YPAaBHEHUH U1 PELICHUS ITPAKTUYECKUX 3aay.

Haxomuts pemeHnss mpoCTeNINX CUCTEM U COBOKYITHOCTEW PAllMOHAJIBHBIX
YPaBHEHU U HEPABEHCTB.

MopaenupoBaTh peajbHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTaBIISITh
BBIDQKCHUS, YPAaBHEHHUs, HEPABEHCTBA W CHUCTEMbl IO YCIOBHUIO 33Ja4H,
UCCIIEJIOBATh MOCTPOCHHBIE MOJICNIM ¢ UCTIOJb30BAHUEM ammapara ajareopsl.

DYyHKIUY U TPaPUKU

OnepupoBaTh MOHATUAMH: TEpUOAUYECKAs  (DYHKIHSA, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKHA OJKCTpeMyma (YHKIMU, HauboiblIee u



HauMeHblllee 3HAueHUd (QYHKIUM Ha [POMEXKYTKE; MHCIONb30BaTh UX MJIs
UCCIIEIOBaHMs (PYHKIINH, 3aJaHHON TpaduKOM.

OnepupoBarh MOHATUSIMH: TpaUKK TMOKA3aTENbHOM, JOrapupMUYecKon u
TPUTOHOMETPUUYECKUX (YHKIUI; N300paxaTh UX Ha KOOPAWHATHOW MIOCKOCTU U
UCIIOJIB30BaTh JJIsl PELICHNS] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpapUKU JTUHEHHBIX YpaBHEHUI
Y HCIO0JIB30BaTh UX IS PELICHUS CUCTEMBI JIMHENHBIX YPABHEHUN.

Ucnonb3oBate rpaduku GyHKOUNE JJIs  HUCCIENOBAHUS TMPOIECCOB U
3aBUCUMOCTEN U3 APYrUX y4eOHBIX TUCLUILINH.

Hayana MaTeMaTH4eCKOro aHajmu3a

OnepupoBaTh NOHATUSAMU: HENpepbIBHAs (QYHKLMS; MPOU3BOJHAS (DYHKUINU;
UCIOJIb30BaTh T€OMETPUUYECKUIA M (PU3UUECKUI CMBICI MPOU3BOIHOM AJI peleHus
3a1ad.

HaxoauTs npou3BoAHbIE AIEMEHTAPHBIX (QYHKIINH, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSI, YACTHOTO (QYHKIHIA.

Hcnonp30BaTh NPOU3BOJIHYIO AJIS UCCIEN0BaHUS ()YHKIIMUM HA MOHOTOHHOCTb
U SKCTPEMYMBI, TPUMEHSTh PE3YJIbTATHI UCCIEI0OBAHUS K TOCTPOCHUIO Tpa(HUKOB.

Hcnonp30BaTh NpOM3BOAHYIO Ui HAXOXKIACHUS HAWIY4IIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YKCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMU: [E€pPBOOOpa3Hass M  MHTErpajg; MOHMMATh
reOMETPUYECKUI U (PU3NYECKUN CMBICI UHTETpaia.

Haxonuthe nepBooOpa3Hble 3JIEMEHTAPHBIX (PYHKUMN; BBIYUCISATH MHTErpall
o ¢popmyne HeroTona—JIeiioauma.

Pewars mpukiiagHele 3aJayd, B TOM YHUCIE COLMAIBHO-DKOHOMHUYECKOIO M
(pu3nYeCKOro XapakTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHAIN3a.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
N KosmmmuecTBo yacos DJIEeKTPOHHbIE
]
HaumeHoBaHue pa3jiesioB u (ungposbie)
n/ Bece | Kontpoann | Ilpakrnuec
TeM NPOrpaMmbl o0pa3oBareib
Il ro ble padoTbl | KHe padoThl

HbIe pecypchl

MHokecTBa palrOHAJIBHBIX U
,I[GﬁCTBHTGJ'IBHI)IX YHCCII.
PaHI/IOHaJ'ILHBIe YPaBHCHUS U
HCPAaBCHCTBA

14 1

@®yuknuu u rpaduxu. CteneHp
C LIEJIBIM MOKa3aTeseM

Apudmernueckuit KOpeHb N— 18 1
oi1 crenenu. Mppanuonaibusie




YpPaBHEHUS U HEPABEHCTBA

Dopmyiibl
Tpuronomerpun. Tpuronomerp 22 1
NYECKUE YPAaBHEHUS

ITocaenoBaTeIbHOCTH U
MIPOTPECCUH

[ToBTOpenue, 06001ICHNE,

cUCTeMaTHU3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME 08 4 0

11 KITACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/IbHBI
e pecypchbl

Ne HaunmeHnoBanmue
n/ pa3jiejioB U TeM Bcer Kontpoabnbl | IIpakTuyeckn
| NMporpamMmbl 0 e padoThl e padoThI

CrenieHs ¢
parroHaIbHBIM
IOKa3aTelIeM.
IToka3aTensHas

byHKIHS.
[ToxazarenbHbIE

12 1

ypaBHEHHUS U
HEPaBEHCTBA

Jlorapudmmueckas
byHKIHS.

Jlorapudpmuueckue 12
ypaBHEHUS U
HEPaBEHCTBA

Tpuronomerpudecku
€ QYHKIUH U UX
rpaduku. 9 1
TpuronomeTpuyecku
€ HEpaBEHCTBA

[IpounsBoaHasi.
IIpumenenne 24 1
IIPOU3BOJHOU

WHurerpai u ero
[IPUMEHEHUS

CucreMbl ypaBHEHUI 12 1

Harypanbhbie u 6




OCJIbIC YKUCiia

[ToBTOpEHHE,
000011IEHHE,
cucTeMaTu3alus
3HAHUN

18

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

102







