HHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma ydue6HOTO Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHajn3a» 0a30BoOro
ypoBHs s obyvaromuxcsi 10—11-x kmaccoB MBOY «CII Ne 4 n. Kiroum» pazpaborana B
COOTBETCTBUU C TPEOOBAHUSAMU:

DdenepanpHoro 3akona ot 29.12.2012 No 273-®3 «O6 obpazoBanuu B Poccuiickoii
Denepauuny;
npukaza MwunHOOpHayku or  17.05.2012 No 413 «O6 ytBepxkaeHun (HenepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTeNbHOIO CTaHAapTa cpeaHero obmero oOpasoBaHus» (C
M3MEHEHUIMH, BHECEHHBIMHU IIprKa3oM Munnpocsemenns ot 12.08.2022 Ne 732);
npukaza  MunnpocsenieHusi ot 18.05.2023 No 371 «O06 yrBepkIeHuu QeneparbHOM
00pa30BaTeNnbHOM MPOrpaMMbI CPEAHET0 001Iero 00pa3oBaHUNY;
npukaza Munnpocsenienus ot 22.03.2021 No 115 «O6 yrBepxaenun [lopsigka opraHuzanuu
U OCYIIECTBJICHHsS] 00pa30oBaTEeNbHON NEATEIBHOCTH MO OCHOBHBIM 0011€00pa30BaTeNbHBIM
nporpaMMmaM — 0Opa30BaTENbHBIM MPOTrpaMMaM HA4aJbHOTO OOIIEr0, OCHOBHOTO OOIIEro u
cpenHero odmero oopazoBaHus»;
CII  2.4.3648-20 «CaHUTapHO-MIUAEMHUOJIOTHYECKNE  TpeOOBaHMA K  OpPraHM3ALUSAM
BOCHHUTaHMSI ¥  OOy4YeHHs, OTAbIXa M  O3JOPOBJICHHUS JIe€Te U  MOJOJICKH,
YTBEP>KICHHBIX HOCTAHOBJIECHHUEM INIABHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne 28;
CanlluH 1.2.3685-21 «I'urueHndyeckue HOPMaTUBBI H TpeOOBaHHUSI K OOECICYCHUIO
O6esomacHocT W (wiM) O€3BpeIHOCTH sl 4elloBeKa (DaKTOpoB cpembl OOWUTaHHSY,
YTBEPKJICHHBIX [IOCTAHOBJIEHUEM IJIABHOTO CAHUTApHOIOo Bpaya oT 28.01.2021 Ne 2;
KOHIICTIIIMM  PAa3BUTHUSI MaTEeMaTHYECKOTO O0O0pa30BaHUs, YTBEPKICHHOW PACIOPSIKEHHEM
IIpaBurennctBa ot 24.12.2013 Ne 2506-p;
(dbenepasibHON paboyeil mporpaMmbl yueOHOTO Kypca «Anrebpa v Havyalla MaTEeMaTHYECKOTO
aHalM3a», KOTOPHIN BXOJHUT B COCTaB y4eOHOTo mpeamera «MareMaTuka.
PaGouass mporpamMma OpHEHTHpOBaHA Ha II€JIEBbIE MPHUOPUTETHI, CHOPMYIUPOBAHHBIC B
denepanbHOi pabouell mporpamme BOCIIUTaHMS M B pabouel mporpamme Bocnutanus MbOY
«CHI Ne 4 . Kimroum».

Pabouas mporpamma ydyeGHOro Kypca «Anredpa M Hayaja MaTeMaTHYECKOTO aHaIM3a»
6a3oBoro ypoBHs ans oOyuarommxcst 10 —11 kmaccoB pa3zpaboraHa Ha ocHoBe DenepaiabHOro
TOCYAapCTBEHHOTO 00pa30BaTEILHOTO CTaHJIapTa CPEIHEro oomiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHA, MPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY O0Opa3oBaHUIO, U
TpaguIMiA poccuiickoro obOpa3zoBaHus. Peanuzanusi mporpaMMbl 00eclieurBaeT OBJaJIEHUE
KJIFOYEBBIMM KOMIIETEHLIMSIMH, COCTABIISIOIMIMMU OCHOBY JUI CaMOPAa3BUTHUS U HENPEPHIBHOTO
00pa3oBaHUs, IEIOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEILHOTO DPAa3BHTHUS
JTUIHOCTH 00YyYaIOIUXCSI.

HEJA N3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajla MaTeMaTH4YecKOrO aHajM3a» SIBISETCS OJHUM M3 Hamboiee
3HAYMMBIX B MPOTPaMME CTapIlei IIKOJIbI, IMOCKOJBbKY, C OJHOW CTOPOHBI, OH O0ECIIeYNBaET
WHCTPYMEHTAJbHYIO0 0a3y s HM3y4YeHHs BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C APYrou
CTOPOHBI, (QOpPMHUPYET JIOTHYECKOe U aOCTpaKTHOE MBIIUICHHE Yy4alluxcsi Ha YpPOBHE,
HEOO0XOMMOM ISl OCBOCHHUSI KypCOB MH(OPMATUKH, OOIIECTBO3ZHAHUS, UCTOPUH, CIOBECHOCTH.
B pamkax maHHOTO Kypca ydamuecs OBJIa/ICBal0OT YHUBEPCATBHBIM S3bIKOM COBPEMEHHON HAYKH,
KoTOpas GopMynupyeT CBOU TOCTHKEHHS B MaTeMaTHUECKOH (opme.

Kypc anreOpbl 1 Hauan MaTeMaTHYECKOTO aHAJIN3a 3aKJIa/IbIBAET OCHOBY ISl YCIICHIHOTO
OBIIQJICHUSI 3aKOHAMH (HU3UKU, XHUMHUHM, OWOJOTHH, TIOHHMMAHUS OCHOBHBIX TEHICHLUH
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SKOHOMMKH M OOIIECTBEHHOW >KU3HU, TO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOJIb30BaTh UX B MOBCEJHEBHOW KU3HU. B TOXKE
BpeMsl OBJIaJICHUE aOCTPAKTHBIMH W JIOTUYECKHA CTPOTMMU MAaTEMaTHYECKUMH KOHCTPYKLHUSMHU
pa3BUBAaeT yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb YTBEPIKICHUS,
UCIIONIb30BaTh 0000IlIeHne W KOHKpETH3aIuio, abcTparupoBaHME W aHAJOTHIo, (OpMHUpPYET
KpPEaTUBHOE M KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydenus: anreOpsl U Hayall MaTeMaTUu4ecKoro
aHaJIM3a B CTaplIed LIKOJIE y4yallMecs IOJIy4aroT HOBBIM ONBIT pEIeHUs] NPUKIATHBIX 3a7ad,
CaMOCTOSTENIBHOIO  IOCTPOCHHMSI ~MAaTEMaTUYECKUX MOJENIEeW  pealbHbIX CHUTyallud U
WHTEpPIpPETALMM TOJYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpPUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTENl B IPUpOJIE, HayKe MU B HMCKYCCTBE, C BBLAAIOIIMMUCA MaTeMaTHUYECKUMU
OTKPBITUSIMU U UX aBTOPaMH.

Kypc obmamaer 3HaYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
KaK yepe3 y4yeOHbI MaTepuan, CIocOOCTBYIOUINI (POPMHUPOBAHUIO HAYYHOTO MHPOBO33pPEHHUS,
Tak W depe3 crHenuduKy ydeOHOW JCSATEIBHOCTH, TpeOyIomeld CcaMOCTOSITeIbHOCTH,
AaKKypaTHOCTH, HPOJODKUTEIbHOW KOHLIEHTpPAllMM BHUMAHUS U OTBETCTBEHHOCTH 32
MOJIyYEHHBIH pe3yibTarT.

B ocHoBe Meronuku oOyueHus anreOpe W HayalaM MaTeMaTUYECKOTO aHalIM3a JICKUT
JeSTEIbHOCTHBIN PUHLUI O0yYEHUSI.

Crpykrypa Kypca «Anredpa u Hadajga MaTEMAaTUYECKOTO aHAJIM3a» BKIIIOYAET CIIEIYIOINE
CoJlepKaTeNbHO-METOANYeCKHe JHUHUU: «Yucna u BbluuciaeHus», «DyHkuuu u rpaduxm,
«YpaBHEeHUsI U HEpaBeHCTBa», «Hauana Maremarnueckoro aHaianza», «MHOKeCTBA U JOTHUKa.
Bce ocHOBHBIE cozepKAaTEIbHO-METOIUYECKUE JIMHUM WU3Y4arOTCsl HAa MPOTSHKEHUM IBYX JIET
oOydeHHus B cTapllel IIKOJIe, €CTECTBEHHO JOMOJHAS APYr Ipyra M IMOCTENEHHO HACHIIAsCh
HOBBIMH TE€MaMHM M pasfeinaMu. JlaHHBIM Kypc SBJISETCS WHTETPAaTHUBHBIM, IIOCKOJIBKY
oObenuHseT B ce0e cojepKaHue HECKOJIbKUX MaTeMAaTHYeCKUX JAMCHUIUIMH: anre0pa,
TPUTOHOMETPHSI, MAaTEMaTHUYECKHUI aHaIn3, TeOpHst MHOXKeCTB U 1p. [o Mepe Toro kak y4amuecs
OBJIaJICBAIOT BCE Oosiee MIMPOKMM MAaTeMAaTUYECKHUM araparoM, y HHUX IOCJIEeI0BaTEIbHO
(dopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOJeNb pealbHOMH
CUTYyalluM, NMPUMEHATh 3HAHUs, MOJyYeHHble B Kypce «AureOpa M Hayajla MaTeMaTHYeCKOTro
aHaJIM3ay, A PELIEHUS CaMOCTOSITENbHO C(OPMYIMPOBAHHOW MaTeMaTHYECKOW 3agaud, a
3aTeM MHTEPIPETHUPOBATH MOTYUEHHBIN pe3ynbTar.

CopepxarenpHOo-MeTONMYECKAs  JIMHUA — «Yucna W BBIUMCIEHMSD) — 3aBEpIIAET
(opMHpOBaHHE HaABBIKOB HCIIOJIB30BAHUS JIEHCTBUTENBHBIX YHMCEN, KOTOpOe ObUIO HayaTto B
OCHOBHOI1 mikonie. B crapmeil mkone ocoboe BHUMaHue yaemnsieTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIUTENbHBIX HaBBIKOB, BKJIIOYAIONIUX B ce0s MCIONB30BAaHHE PA3IUYHBIX (HOpPM 3amucu
JEHCTBUTENBHOTO YHCJIA, YMEHHE palUOHAJIBHO BBINOJHATH JEHCTBUS C HHUMH, J€1aTh
OPUKUIKY, OIIGHHWBaTh pe3ynpTaT. OOydvaromuecss TMONy4aloT HaBBIKM MPHOIMKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUS JEHCTBUA C YWCIAMH, 3alMCaHHBIMH B CTaHIApTHOW Qopme,
MCIIOJIb30BAaHUSI MaTEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BHIPAKEHUH.

JIluaus «YpaBHEHHMsS M HEPAaBEHCTBa» PEAIM3YyeTCs] Ha MPOTSDKEHHUH BCEro OOy4YeHHs B
CTapLiel IIKOJIe, IOCKOJIBKY B KaXIOM pasfejie IMporpaMMmbl IMPEAYCMOTPEHO pELIEHUE
COOTBETCTBYIOIIKX 3aAa4d. OOy4aromuecs: oBJIaJeBalOT Pa3IMYHBIMU METO/IaMHU PELICHUS LIEIBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, JOTapUPMUUECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHUH, HEPABEHCTB U UX cucteM. [lonydeHHblE yMEHMSI NCIIOJB3YIOTCS IIPU UCCIIEIOBAHUN
(GyHKUIMH C TOMOIIBIO MPOU3BOAHON, PEUICHUM NPUKIAAHBIX 3a7ad M 3a7ad Ha HaXOXJICHUE
HauOOJBIINX U HAUMEHbIIUX 3HaYeHUi GyHkiuu. [lanHas comep)kareiabHasi JUHUS BKIIOYAET B



cebs Takke (OPMHUPOBAHHME YMEHUU BBITIONHATH Pacu€Thl 1Mo GopmysaMm, MpeoOpa3oBaHUs
LEJbIX, PaIlMOHAIBHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUUYECKUX BBIPAKECHHUM, a Takke
BBIPQXCHHM, COJEpKAIIMX CTerneHu W jorapudmel. braromaps w3ydeHUIo anreOpamueckoro
MaTepuaia MPOUCXOIUT JalbHENIee pa3BUTHE allTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yuaumxcs, (GOPMUPYIOTCS HAaBBIKM JACIYKTHUBHBIX PaCCyXJACHHUM, pabOThl C CHMBOJIbHBIMU
dbopMamu, TIPeCTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3G GeKTUBHBIE HHCTPYMEHTHI IS PEIICHHS IPAKTHYECKUX U €CTECTBEHHO-
HAyYHBIX 3aJ[a4, HArJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAyKH.

CopepxarenpHo-MeToanyeckass JUHUS «DyHKIUMU U TpadUKU» TECHO MeperuieTaeTcs ¢
JPYrUMU JIMHUSIMU Kypca, IOCKOJbKY B KaKOM-TO CMBICIE 3aaéT TMOCIEI0BaTEIbHOCTD
U3y4eHHUS Marepuana. M3ydeHwWe CTENeHHOH, MOoKa3aTelbHOW, Jorapu)MUYecKod U
TPUTOHOMETPUYECKUX (PYHKUUN, HX CBOWCTB M TpadHKOB, UCHOIb30BaHUE (DYHKUIMNA AJis
pelieHus 3a1a4y U3 APYruX y4eOHBIX MPEeIMETOB U PeallbHOM JKU3HM TECHO CBSI3aHO KakK C
MaTEeMATHYECKUM aHAJIM30M, TaK M C PEIICHHEM ypaBHCHHUU W HepaBeHCTB. [Ipu 3Tom Oosbiioe
BHUMaHUE ynemsieTcss (GOPMUPOBAHUIO YMEHUS BBIpaxaTh (OpMYyJIaMU 3aBHCHMOCTH MEXKIY
pa3MYHBIMH BEIMYMHAMH, HCCIEAOBATh TMOIY4YeHHbIE (YHKUUU, CTPOUTh UX TpaduKu.
Matepuan »3TOH coaepkKaTenbHOM JHMHUM HAlleleH Ha pa3BUTHE YMEHUH U HAaBBIKOB,
MO3BOJIIIOIINX ~ BBIp@XKaTh 3aBHUCHMOCTH MEXKIYy BEIMYMHAMH B  Pa3IMYHOM  (opme:
AHAIUTUYCCKOW, Tpadudeckod U cioBecHOH. Ero w3ydeHue crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTM K  OOOOMIEHMIO W KOHKpPETU3allUH,
MCIOJIb30BAHUIO aHATIOTHA.

ConepkarenbHast nuHus «Hadana maTeMaTHyecKoro aHajan3a» MO3BOJIIET CYIIECTBEHHO
pacUIUpHUTh KPYT Kak MAaTEMAaTHYECKUX, TaK M MPUKIAAHBIX 3a/1a4, JOCTYITHBIX O0yYalOIIUMCS, Y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh UCCIIEZIOBATh M CTPOUTH Ipadukul GYHKIUHN, OIPEAETATh UX
HauOOoJIbIlIMEe U HAUMEHbBIINE 3HAUCHUS, BRIYUCIATH IIOMAAN GUTyp U 0OBEMBI TeJ, HAXOAUTH
CKOPOCTH W YCKOpEHHs TporieccoB. JlaHHasi cojepikaTelibHas JMHUS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHS MAaTeMaTHYECKUX MOJCNICH pEalbHBIX CHUTYyallud, HaXOXICHUS
HaWJIy4yllero pelIeHUs B MPUKIATHBIX, B TOM YHCIE COI[MAJIbHO-3KOHOMHUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAMHM MAaT€MAaTHYECKOTO aHaliu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hOpMaIbHO-IOTHYECKOTO U KPEATUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUW pacliO3HaBaTh
MIPOSIBJICHUSI 3aKOHOB MAaTE€MaTHKH B HayKe, TEXHHKE W HCKyccTBe. OOydarommecs: y3HAIOT O
BBIJIAIOLIUXCS PE3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTHUKU KaK HayKu, M HX
aBTOpax.

ConepkarenbHO-MeToIuuecKas: TuHUs «MHOXECTBA M JIOTHKa» B OCHOBHOM TOCBSIIIEHA
AJIEMEHTaM TEOPUH MHOXKECTB. TeOopeTHKO-MHOXKECTBEHHBIE TTPEICTABICHUS TPOHU3BIBAIOT BECh
KypcC IIKOJIBHOW MaTEeMAaTHKU U MpeIaraloT Haubosiee YHUBEPCATbHBINA S3BIK, 00BEIUHSIIOMNI
BCE€ pa3lenbl MaTeMaTUKH M €€ MPUIIOKEHHM, OHU CBS3BIBAIOT pPa3Hble MaTeMaTHYECKUE
JTUCIUTIIMHBI B enuHoe 1ienoe. [looTomMy Ba)XHO AaTh BO3MOXKHOCTH IIKOJIBHUKY IMOHUMATh
TEOPETHKO-MHOKECTBEHHBIM SI3BIK COBPEMEHHON MATeMAaTHMKH ¥ HCIONb30BaTh €ro s
BBIPAKEHUS] CBOMX MBICIIEH.

B kxypce «Anrebpa u Hadajga MaTeMaTUYECKOTO aHAIIM3a» MPHUCYTCTBYIOT TaK)KE€ OCHOBBI
MaTeMaTHUYeCKOr0 MOJEIMPOBAHUS, KOTOpPHIE MPU3BAHBI CPOPMUPOBATH HABBIKM MOCTPOSHUS
MoOJIeNIel pealbHBIX CUTYaIlui, UCCIICIOBAHMS THX MOJEJICH C MOMOIIBIO arapaTta anreopsl u
MaTE€MaTUYeCKOro aHalin3a W HHTEPIpEeTaluu IMOJIYYEHHBIX pe3yiabTaToB. Takue 3amaHus
BIUIETEHbI B KaXJbId M3 pa3lieNIOB MPOrpaMMbl, MOCKOJIBKY BECh MaTepHall Kypca MIUPOKO
UCIIONIB3YETCS Ui pellIeHus MPUKIaIHbIX 3a1a4. [Ipu pemeHnn peanbHbIX NPaKTUYECKUX 3ada4



yyaliuecss — pa3BUBAlOT  HAONIOAATENIBHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HCIONb30BaTh AHAJIOTHIO, 0000INAaTh M KOHKPETH3HPOBATh IPOOIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPEUICHUs NPHUKIATHBIX 3a7ad OPTaHU3yeTCs B
npoliecce U3y4eHus Bcex TeM Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOro aHaIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
B yueOHOM I1aHe Ha n3ydeHue Kypca areOpbl M Hayaja MaTeMaTHYecKoro aHajau3a Ha 6a30BOM

ypOBHE OTBOJMTCS 2 yaca B Heaento B 10 kiacce u 3 yaca B Heaenmo B 11 kiacce, Bcero 3a /iBa
rona ooyuyenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguveckue  apodu. Apudmernueckue omepanMu ¢ paUMOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
orepanuy ¢ ACUCTBUTEIbHBIMU yuciiaMu. [TpuOnmk€HHbIE BBIYMCIEHUS, IPaBUIA OKPYIJIEHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (Gopma 3amucu AEHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxofsmedl QopMmbl 3amMcu  JAEHCTBUTEIbHBIX YHUCEN Ui PELICHUS
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmMeTndaeckumMu
KOPHSIMHM HaTypaJbHON CTEIICHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

VYpaBHeHHe, KOpEeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
UHTEPBAJIOB.

Permienue nenbIx U 1poOHO-pAlMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanimoOHaNBHBIX YpPaBHEHNUN U HEPaBEHCTB.

PemieHnne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHrEe ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaTeMaTUYECKMX 3a1ad U 3a1ad U3
pa3IMYHBIX 00JIacTe HAyKU U peabHON )KU3HH.

DyHKIUHN U TPadUKH

@OyHk1Ms, crnocoOsl 3ananus GpyHkuu. ['padux pynkunu. Bzanmuo oOpatHble QyHKIIMH.

Ob6nacTp omnpeneneHuss ¥ MHOXecTBO 3HaueHni ¢pynkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

Crenennas QyHKIMSI ¢ HATypaJdbHBIM W IENbIM Moka3arenem. E€ cBoiicTBa u rpaduk.
CaotiicTBa U rpaduK KOpHs N-0i CTENEHH.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUMH
YHCIIOBOI'O apryMEHTA.

Hayana maTremMaTH4uecKkoro aHajaimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajjaHHsl  IocieoBaTreabHOCTE.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U TreoMeTpuuecKass — mporpeccud. beckoHeyHo — yObIBaromias
reometrpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON MPOTPECCHH.
®opmyna CIOXKHBIX IPOLEHTOB. Mcnonp3oBaHue MPOTPECCHM ISl PEIICHUS PEAlIbHBIX 3a1ad
IIPUKJIAHOTO XapaKTepa.

MHuoxecTBa M JIOTHKA



MHokecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [Jis1 ONHMCaHHA PCAJIbHBIX IPOLCCCOB U HBﬂeHHﬁ, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YACEN.

CreneHsb ¢ paMmOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTApH(PMBI.

YpaBHeHUsI M HEpaBEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTAPU(MBI.

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMIOHAIBHBIM IIOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl TUMHEHHBIX YpaBHEHMH. PenieHue NpUKIaIHBIX 3aJad C IOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHNnEe ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTHMYECKHUX 3ajad U
3aJa4 U3 Pa3IUYHBIX 00JacTel HAyKU U peabHON JKHU3HU.

DyHKIUHN U TPaPUKH

Oyukuus. [lepumonuueckue  pynHkuuu. IIpoMeXyTKH  MOHOTOHHOCTH  (DYHKIIMH.
Maxkcumymbl 1 MMUHUMYMBI (yHKIuu. HauOonbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IpaQUKH.

[ToxazarenbHas u gorapudmuueckas GyHKIUHU, X CBOMCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBAaHHUs MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havaja maTeMaTH4eCKOro aHaJIu3a

HenpepoiBable pyHKIMU. METO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuyueckuii 1 GU3NUECKUN CMBICT POU3BOTHOM.

[TpousBoaHble 31eMEeHTapHBIX (GYHKIMH. DOpMyNbl HAX0XKIEHUS MPOU3BOJHOW CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKUIUH.

[TpumeHeHne MPON3BOAHOM K MCCIEN0BaHHUIO (PYHKIIMNA HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl (YHKIIMN Ha OTPE3Ke.

IIpuMeHeHre NpPOM3BOMHOM ISl HAXO0XKJICHHS HAWIYYIIEr0 pPEHICHUS B MPHUKIAJIHBIX
3ajjauax, AJs ONpeeseHUs CKOPOCTHU Ipoliecca, 3aJaHHOTO (popMyIIoi niau rpaukoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpuyeckuii M (Qu3MUECKuil cMbici. Brpluncienue HHTErpana 1o
dbopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydyebHOro mnpeamera «MaTemaTukay JOJDKHO 00ECHedHMBaTh JOCTHIKCHHE Ha
YpOBHE cpelnHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yNbTAaThl OCBOCHHS MpOrpamMmbl yuyeOHOro mnpeamera «MareMaTHKa»
XapaKTEepPU3YHOTCS:

['paxxiaHCcKOE BOCIIUTAHUE:!

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW MO3MLIMHM OO0yYaromerocss Kak akTUBHOIO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, TPOLEAYp TpakIaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U HA3HAYCHUCM.

[TaTpnoTHyeckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON Ipa)KAAHCKOW MACHTUYHOCTH, YBAXKEHHUS K MPOLLIOMY
U HACTOSIIIEMY POCCHUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTHIKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTH4eCcKoe BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYXKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pPa3IudyHbIX BUJIOB UCKYCCTBA.

®uU3NYECKOE BOCITUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTeMaTHYECKHWe 3HAaHUA B MHTEpecax
310pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUe, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHITUSX CIIOPTHUBHO-03A0POBHUTEIHHOU
JESITENIbHOCTBIO.

TpynoBoe BociuTaHHe:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BHIOOP Oynymieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIEC IIJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U
caMo00pa3oBaHUI0 HAa TMPOTSDKEHWH BCEW JKU3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MAaTeMaTUYEeCKON HapaBICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:



c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYNbTYpbl, IMOHUMAHHEM BIUSHUS COLHUAIbHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW U COLMAIBbHOM Cpeibl, OCO3HAHUEM
r00abHOTO  XapakTepa OJKOJOTMYECKHMX  IpOoOJieM; OpUEHTalued Ha  NpPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUN Uil pelieHus 3a7iad B 00JIacTU OKpYXKaloulei cpelpl, IIaHUPOBaHUS
MOCTYIKOB ¥ OLEHKU UX BO3MOXHBIX IMOCJIEICTBUMN ISl OKPY>KAIOILIEH CPEeIbI.

[leHHOCTH HAYYHOT'O MTO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAaKTUKH, TOHUMAaHUEM MaTeMaTUYeCKON HayKu Kak cgepbl
YeJIOBEYECKON NESATEIIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYUMOCTHU JUIS Pa3BUTHS LIMBUIN3AIUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTUKU M MaTeMaTU4eCKOW KyJIbTYpPOH KaK CpEACTBOM IIO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBIATh IPOEKTHYIO M  HUCCIIEJOBATEIbCKYI JI€ATEIbHOCTh
WHAUBUAYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS IPOTrPaMMBI YUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTepU3YIOTCS  OBJAQJCHHEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  Oelicneusmu,
VHUBEPCANILHBIMU —~ KOMMYHUKAMMUBHBIMU — OCliCEUAMU,  YHUBEPCANbHLIMU — pPecyIsimUEHbIMU
OelcmeusIMuU.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00 Yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCaAowe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBrle mornueckme AeMCTBHU:

® BBIBISATH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKUH MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHWH MEXIy TOHATHUSIMH, (HOPMYIIMPOBATH OMPEACIICHUS TOHSATHI;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHNUS
U CpaBHEHUs, KPUTEPUU MPOBOIMMOTO aHATU3a;

® BOCIPHHHMATH, (DOPMYIIMPOBATh U MPEOOPA3OBHIBATH CYXKJICHHUS: YTBEPIUTEIIBHBIC H
OTpUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

® BBIABIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
TAHHBIX, HAOMIOACHUSX W YTBEPXKACHUAX; MpenjaraTb KPUTEPUH ISl BBISBICHHUS
3aKOHOMEPHOCTEN U POTUBOPEYUHNIA;

® JleNaTh BBIBOJIBI C HMCIIOJNH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHBHBIX U WHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

® MPOBOJUTH CAMOCTOSTENLHO JOKA3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUH (TIpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATh ApPTyMEHTAIIMIO, TPHBOJIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BbIOMpaTh cnocob pemieHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
pelieHus, BbIOUpaTh Hanbolee MOAXOASMIMUNA ¢ YIETOM CaMOCTOSTENILHO BBIJIEICHHBIX
KPUTEPUEB).

bazoBbie nccnenoBaTenbCKue qENCTBUSA:

® HCIOJNB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  IO3HAHUS;
dbopMyIHUpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPodIeMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APIYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;



® [POBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA HSKCIEPUMEHT, HCCIEOBaHUE TIO
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKOro oObeKTa, sBJIEHHs, IIpolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXAY 00bEeKTaMU, BICHUSIMHU, IIPOLIECCAMU;

® CaMOCTOATENIbHO  (OpMyIHpoBaTh OOOOIIEHHMS M BBIBOABI 10  pe3yibTaTaM
NPOBEAEHHOTO HAOIIIOCHHS, UCCIICAOBAaHUS, OLEHUBATH JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOTrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, a TAK)KE BBIIBUTaTh IIPEIIOJI0KEHNS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ota ¢ nuadopmanueii:

e BBUIBIATH AePUUIMTH UHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUI PEeLIeHUs 3a1au;

e BpIOMpaTh HMHPOPMAIMIO W3 HWCTOYHUKOB pA3IUYHBIX THUIIOB, AaHAJM3UPOBATbH,
CHUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS;

® CTPYKTYpUpPOBaTh HWH(POpPMALMIO, MPEACTaBIATh €€ B  pa3IMyHbIX (opmax,
WLTIOCTPUPOBATh IpadUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) VHugepcanvhvle KOMMYyHUKAmMuUHble Oeticmeus, 00ecneuudarom c@hopmuposanHoCmsy

COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Obuenue:

e BOCIPUHMMATH U (OPMYIUPOBATH CYXKJEHHS B COOTBETCTBUU C YCIOBUSIMHU U LEIAMHU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHHS 110 X0y PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
MIOJIY4EHHBIA pe3yibTarT;

e B X0l OOCYXKIEHHs 33aaBaTh BOIPOCHI IO CYIIECTBY 00CYKIa€MOU TEMBbI, TPOOIJIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh HJAEH, HAICJIEHHbIE HAa TOUCK pPELIECHUs;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrUX YYacTHUKOB JIMAJNOra,
OoOHapy>KUBaTh pazIMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme popMyIHpoBaTh
pa3HoOriacHsi, CBOM BO3PAKEHUS;

® [IPEICTABIATH PE3yJAbTAaThl PEIICHUs 3a/lauM, SKCIIEPUMEHTA, UCCIIEJOBAHUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIJICHUS C y4€TOM 3ajad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

e [IOHMMaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUIYAIbHOH pabOTHI
OpU pelIeHuH Y4YeOHBIX 3a/Jady, NPUHUMATh Ieb COBMECTHOM JEATEeNbHOCTH,
IUIAHUPOBAaTh OPTraHM3allMI0 COBMECTHOM paboThl, pachpenenartb BHAbI padoT,
JIOTOBApUBATHCSI, OOCYXKJaTh TpOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJIbKUX JIIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboThl (00Cyk1eHusI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIC); BBINOJHATH CBOIO YacTb pPabOThl M KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTHMH YWICHAMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIHIA
HPOAYKT 110 KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue CMvlCi08bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranu3zanus:

COCTaBJIAThH IUIAH, aITOPUTM PEUICHUS 3a/Ja4yd, BEIOMpATh CIIOCOO pEeHIeHHs ¢ y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb:

e BJAJCTh HABBIKAMU I[103HABATENbHOM pediekcun Kak OCO3HAHUS COBEpIIAEMbIX
JNEUCTBUM M MBICIUTENIBHBIX MPOLIECCOB, WX PE3yJbTAaTOB; BIAJETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPELICHUs MaTeMaTHYeCKON
3a]a4u;

® TPEIBUACTh TPYAHOCTHU, KOTOPhIE MOTYT BO3HMKHYTh MPH PEIICHUH 3a]1a4l, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBUSAM, OOBSCHATH HPUUYUHBI
JOCTHIKEHUSI WJIM HEIOCTIKEHUS Pe3yJIbTaTOB JAEATEeIbHOCTH, HAXOIHUTh OIIHOKY,
JIaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro kypca «Aisredpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero obuiero o0pa3oBaHus JOJDKHO OOecTeunBaTh JOCTHXKEHUE CIIETYIOMIUX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTAaTOB:

10 KJIACC

Yuciia ¥ BbIYHMCICHUSA

OnepupoBaTh MOHATHSMH: PallMOHATbHOE M JEHCTBUTEIBLHOE YMCIIO, OOBIKHOBEHHAsl U
JeCATUYHask APOOb, MPOLIEHTHI.

Bemonusate apudmernyeckue omnepanud ¢ paldOHAIBHBIMH U JACHCTBUTEIHHBIMU
YHUCJIaMHU.

BoinonuaTe mpuOIMKEHHBIE BBIYMCIEHUS, HCIOJIb3Ysl IMpaBuUia OKPYIJEHHs, JAeNaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BIYMCIECHUI.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C ILEJIBIM TOKa3aTeleM; cTaHaapTHas (Gopma 3amucu
JNENCTBUTENBHOTO YMCiia, KOPEHb HATypaJIbHOM CTENEHM; HCIOJIb30BaTh MOAXOASIIYI0 (hopMy
3aMycy AeMCTBUTEIbHBIX YMCEI Ul PEeIlIeHUs] MPAKTUUECKUX 3a]1a4 U MIPEJICTaBICHUS JaHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IIPOM3BOJIBHOIO  YIJIa;
UCIIOJIb30BaTh 3aHMCh MPOM3BOJIBHOIO YIJla uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHUH.

YpaBHeHUsI M HEpaBEHCTBA

OnepupoBaTh NOHATUSIMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO; II€JI0€, pallOHAJIBHOE,
MPPaLMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHUE;

BomonHATe  npeoOpa3oBaHUs ~ TPUTOHOMETPUUYECKMX  BBIPAKEHUH W pemiarh
TPUTOHOMETPUYECKUE YPABHEHMUS.

BeimonHaTe npeoOpa3oBaHusl LENbIX, PAlMOHATIBHBIX U HUPPAIMOHATIBHBIX BBIPAXKEHUHN U
peniaTb OCHOBHBIE TUIIBI LIEBIX, PAIMOHAIBHBIX U UPPAIMOHAIIBHBIX YPAaBHEHUM U HEPABEHCTB.

[TpuMeHsTh ypaBHEHMsI U HEPABEHCTBA JUISl PELICHHUS MaTeMaTUYEeCKUX 3a/1ad U 3a4ad U3
Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.
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MogenupoBaTh peajbHbIE CUTyalldd Ha S3bIKE anreOpbl, COCTABIATh BBIPAKCHMS,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/lauyM, KCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTb NOHATUAMU: (PYHKLUSA, CIIOCOOBI 3alaHUs PYHKIUH, 00IaCTh ONpeIeIeHUs
¥ MHO>KECTBO 3Ha4eHUH (YHKIUH, rpaduK (yHKIIMH, B3AUMHO 0OpaTHBIC (PYHKITUH.

OnepupoBaTb MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIMH, HyIU (QYHKIHUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKITUN A1 pElICHUs] ypaBHCHHH.

Crpouth U yuTaTh rpaduku JTUHEHHOW (YHKIMHU, KBAAPATHUYHOW (YHKIIUH, CTCTICHHOU
(YHKINU C LENBIM ITOKa3aTeIEM.

Hcnonb3oBare rpaduku GYHKUMN U8 UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JAPYruX y4yeOHBbIX NPEIMETOB M pealbHOW JKM3HM; BbIpaXkaTh (opMyiIamMu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(MeTHUecKass U IeoMeTpHuecKas
IPOTpecCu.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBAIOIIasi T€OMETPpUYECKast POTPECCHs], CyMMa
0EeCKOHEYHO yObIBAIOIIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBaTh MOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEN M MPOrPEeCcCHil JUIsl pelieHHs] pealbHbIX
3a[a4 NPUKIIAJHOTO XapaKTepa.

MHoecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPAIIUH HAJ MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapat JJisi ONUCAHUS PEaJIbHBIX MPOLECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBarh MOHATUSAME: ONPECICHIE, TEOpeMa, CIEJCTBHE, I0KA3aTeIbCTRO.

11 KUIIACC

Yuciaa 1 BLIYHCTIECHUS

OnepupoBaTh TOHATHSAMHU: HATypajbHOE, LEJIO€ YHUCIO; MCIOIb30BaTh MPU3HAKU
JIETTMMOCTH LENBIX YUCE, PA3JI0KEHUE YUCIIA HA ITPOCTHIE MHOXKUTEIM JUIsl PEIIEHUS 3a1a4.

OniepupoBaTh NOHITHEM: CTETIEHb C PallUOHAJIBHBIM ITOKA3aTEJIEM.

OniepupoBaTh NOHATHAMU: JorapuM YUCIIa, JECATUIHBIC U HATYPATbHBIE JIOTAPU(PMBI.

YpaBHeHUs1 M HEpaBEHCTBA

[IpuMeHsTh CBOWCTBAa CTEMEHW s MpeoOpa3oBaHUs BBIPAKEHUH; OMEpUPOBATH
MOHATUSAMHU:  [IOKA3aTeIbHOE YpaBHEHUME W  HEPABEHCTBO; pEIIaTh OCHOBHBIE  THUIIBI
MOKa3aTeJIbHBIX YPABHEHUN U HEPABEHCTB.

BeimomHATE  TIpeoOpa3oBaHusl BBIPAXKECHHH, COJIEpIKAIIMX JIOTapu(MBI;, OMEpUpOBaTh
MOHIATUSIMH:  JIoTapU(PMHUUECKOE YpaBHEHHE W HEPABEHCTBO; pelIaTh OCHOBHBIC THIIBI
norapupMUUECKUX YpaBHEHUIN U HEPABEHCTB.

HaxoauTe penieHust npocTeImX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMH: CUCTEMA JTUHEUHBIX YPaBHEHUHN U €€ PElIeHUE; UCIO0JIb30BaTh
CHUCTEMY JINHENHBIX YPABHEHUH JUJISl PELICHUS TPAKTHUYECKUX 3a]a4.
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HaxonuTe penieHus NpocTEUIINX CUCTEM U COBOKYIMHOCTEHN pallMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB.

MonenupoBaTh peajbHbIC CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISTh BBIPAXKCHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 0 YCJIOBUIO 3aJa4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJEIIHU C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBaTh MOHATUSMHU: TIEpUOAWYECKAs (YHKIUS, MPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUYKU 3KCTpeMyMma (YHKIIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
MIPOMEKYTKE; UCIIOJIb30BaTh UX ISl Ucciae0BaHusl QYHKIUH, 3a1aHHOM rpadukom.

OnepupoBarh  TOHATHSAMH:  TpadUKH  TOKA3aTeNbHOW,  Jorapudmuyueckol  u
TPUTOHOMETPUYECKUX (PYHKIUI; N300pakaTh X Ha KOOPJUHATHON TUIOCKOCTH M MUCIOJIb30BATh
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW IIJIOCKOCTH TpaduKH IJIMHEHHBIX YypaBHEHUH W
WCIIOJIH30BATh WX JIJISL PEIICHUS CUCTEMbI JIUHEHHBIX YpaBHEHUH.

Hcnons3oBare rpaduku QYHKIMH I UCCICIOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHATHSAMH:  HENpEpbIBHAS  (QYHKIMSA;  MPOU3BOAHAS  (DyHKIHU;
UCTIOJIF30BaTh TE€OMETPUYECCKHIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM JUIsl PEIICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIMMA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIMIA.

Hcnonp30BaTh MPOU3BOJHYIO JUISl HUCCIENOBaHMS (YHKIMM HAa MOHOTOHHOCTb H
HKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEOBAHUS K TOCTPOEHUIO I'pauKOB.

Hcnonb30BaTh NPOM3BOAHYIO IJIs1 HAXOXKACHUS HAWIIYYILEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHSMHU: MEPBOOOpa3Has W WHTErpaj; MOHUMATh T€OMETPUUYECKUN U
(buznyecKkuil CMbICT UHTErpaa.

Haxoauts mepBooOpa3Hble 3eMeHTapHbIX (YHKIHI; BBIYUCIATH MUHTErpai Mo Gopmyine
Hrrorona—Jleitbnumna.

Pemats nmpuxiagHele 3aa4d, B TOM YHCIE COLMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHUECKOI 0 aHaJIN3a.

12



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n  mporpamMmel Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
MHuoxecTBa pallMOHAJIBHBIX U https://resh.edu.ru
1 JIENCTBUTENIBHBIX Yncell. Paninonanbabie 14 1 https://ege-
ypaBHEHHSI U HEPABEHCTBA study.ru/ru/ege/materialy/matematika/
https://education.yandex.ru/
Oyukuun U rpaduku. CTeneHs ¢ eabiM
2 Ho};asI:Te eMp ’ : 6 https://ege-
i study.ru/ru/ege/materialy/matematika/
ApupMeTHIecKnil KOpeHb N—OM CTENCHH. https://education.yandex.ru/
3 HppanuoHaibHbIe YpaBHEHUS U 18 1 https://ege-
HEPaBEHCTBA study.ru/ru/ege/materialy/matematika/
Dopmyiel https://resh.edu.ru
4 TPUTOHOMETpUH. T pUroHOMETpUUECKHE 22 1 https://ege-
ypaBHEHHUS study.ru/ru/ege/materialy/matematika/
https://resh.edu.ru
5 [TocnemoBaTeIbHOCTH U TPOTPECCHH 5 https://ege-
study.ru/ru/ege/materialy/matematika/
https://www.yaklass.ru/
6 Hosropenue, 0606menne, 3 1 https://edu.skysmart.ru/
CUCTeMAaTH3AIIHsI 3HAHHHA https://ege-
study.ru/ru/ege/materialy/matematika/
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[NPOT'PAMME
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https://resh.edu.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

METOAUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

Anrebpa u Hayalla MaTeMaTH4ecKoro ananuza. YueoHuk. 10-11 kmaccel. (6a30BbIi 1

yrayonennbiid ypoBHu) - Anmumos ALILLL, Komsrua FO.M. u np. Mocksa «IIpocsemienne»
2023

Hunaktuueckue Matepuaibl K yueOHUKY AnumoBaA.lll./ [llabynun M.U., TkaueBa M.B.

®enopoa H.E. Mocksa «lIpocsemenne» 2023

METOANYECKHUE MATEPHUAJIBI IUISA YUYUTEJIA

MeTtoaudeckue pekomeHaanuu k yaeonuky I1I. A. Anumosa, FO. M. Konsiruna,
H. E. ®énoponoit Mocka «lIpocsemenne» 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://education.yandex.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

https://resh.edu.ru

IHOC Mos IIkoia (myschool.edu.ru)
https://ege-study.ru/ru/ege/materialy/matematika/

>
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