MUHUCTEPCTBO OBPA3OBAHUA U HAYKHU PCO-AJIAHUA
I'oCYIAPCTBEHHOE BIO/’KETHOE
OBIIEOBPA3OBATEJIbBHOE YYUYPEXJIEHUE
CPEIHASA OBLLUEOBPA3OBATEJIbHAS IIKOJIA Ne 47

OEJIEPAJIBHAA PABOYAS ITPOTPAMMA
CPEIHEI'O OBIIEI'O OBPA3OBAHUA

AJITEBPA 1 HAYAJIA MATEMATHUYECKOTI'O AHAJIN3A (ba3oBbiii
YPOBEHb)

(mst 10 kimaccoB 0Opa3zoBaTeIbHBIX OpraHU3aIIHi)

Biagukaska3s - 2023









MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydueObHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTo
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajma MaTeMaTHYECKOrO aHaW3a» SIBJISETCS OJHUM U3
HanboJyiee 3HAYMMBIX B MPOTpaMMe CTaplield IIKOJIbI, MOCKOJIBKY, C OJHOMI
CTOpOHBI, OH oOOecneYrMBaeT HMHCTPYMCHTAIbHYIO 0a3zy i H3Y4YCHUS BCEX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C JAPYroMl CTOPOHBI, (OPMHUPYET JOTUUYECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalllUXCsd Ha YPOBHE, HEOOXOIUMOM [IJIi OCBOCHUS
KypcoB HH(pOPMATHUKH, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (GOpMyJIUpPYET CBOU JOCTHUIKEHUSI B MaTeMaTHUeCKoi (popme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUs] 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHKM U OOIIECTBEHHOW >KM3HHU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajeHHE
a0CTpaKTHBIMU M JIOTHUECKH CTPOTMMU MAaTE€MaTUYECKUMH KOHCTPYKIUSMHU
pa3BHBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCIIOIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, abcTparupoBaHue u
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiW3a B CTaplied IIKOJIE YydJaluecs
MOJIyYalOT HOBBI ONBIT PEIICHHUS MPUKIAAHBIX 3a/Ja4, CaMOCTOSITEJIbHOTO
MOCTPOCHHSI MAaTEMAaTHYECKUX MOJEJEH pealbHbIX CUTyallMd W HHTEpHpETaIuu
MOJIYYEHHBIX  PEUICHHM, 3HAKOMSITCS C  OpUMEpaMU  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B MOpPHUPOAE, HAYKE M B UCKYCCTBE, C BbIJAIOIIMUMUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO
HAay4yHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, IIPOIOJKUTEITBHO U
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yJbTarT.

B ocHoBe MeToguku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJEPKATEIbHO-METOANYECKUE JUHUN: «Uucna M BBIYUCIECHUSDY,
«Dynkuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHMs B CTaplliei LIKOJe, ECTECTBEHHO JOMOJHSS APYr ApPyra U MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMH U  pa3aenamu. JlaHHBIA Kypc  sSIBIseTCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMAaTUYECKUI aHaIu3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydaiuecs OBIaJeBalOT Bc€ Ooiee
MIUPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, IOJyYeHHbIE B Kypce «Anrebpa M Hauana
MaTEMaTUYECKOT0 aHaju3a», JUJIs PElIeHHUs] CaMOCTOSITENIbHO CPOpMyITUpPOBAaHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

ConepxaTtenbHo-MeTOAMYECKas JUHUSA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(dbopMHUpoBaHUE HABBHIKOB MCIIOIB30BAHUS JIEUCTBUTENBHBIX YHCEIN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOM mIKkojie. B crapmieil mikoiie ocoboe BHUMaHUE yAeNseTcs
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PAa3IUYHBIX (OpPM 3amucu  NEWCTBUTEIBLHOTO 4YHCIA, YMEHHE
pallMOHAIILHO BBIIOJHATh JEUCTBUS C HHUMH, J€JaTh IPUKUIKY, OLECHHMBATH
pe3ynapTaT. OOydaromuecs MNOTY4YarOT HABbIKM NPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUA MAaTEMAaTUHYECKUX KOHCTAHT, OLICHUBAHNS YUCIIOBBIX BBIPAXKCHUN.

JIuansa «YpaBHEHUS M HEPABEHCTBA» PEANNU3YETCS HA IMPOTIKEHUH BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaKJIOM paslelie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
pPa3IMYHBIMUA METONAMHU PEUICHUs LENbIX, PAlUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapuMHUUYECKUX ¥  TPUTOHOMETPUUYECKHX  YpaBHEHHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaxOXJEHUWE HauOOJIBIIMX W HAaUMEHbIIMX 3HadYeHW ¢QyHkuuud. JlaHHas
colepkaTeNbHas JUHUS BKIIOYaeT B cels Takke (OpPMUPOBAHHE YMEHHI
BBINIOJIHATH Pacy€Thl MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



collepKallluX CTeNeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepuala MPOUCXOJMUT  JalbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO0 U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Aniredpa
npearaet 3(P(EKTUBHbIE HWHCTPYMEHTHI JUIsl PEIICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEeperieTaeTcsl ¢ PYruMu JIUHUSMU Kypca, MMOCKOJIbKY B KAKOM-TO CMBICTIE 3a/1aéT
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzydyenue CTETIEHHOM,
NOKa3aTeJIbHOM, JIorapuMUUEecKol U TPUTOHOMETPUUECKUX (PYHKINI, NX CBONCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA JUIsl perieHus 3ajad U3 JAPYrux y4eOHbIX
NPEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHaJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCJIEAOBATh IMOJy4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofepkaTeIbHON JIMHUM HalleJeH Ha pa3BUTHE YMEHUMN
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO ¥ KOHKPETH3AIMH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass n1uHUS «Haudama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYITHBIX O0YYarONIMMCS, Y KOTOPBIX MOSIBISIETCS] BO3MOXKHOCTh MCCIIEAO0BATh U
cTpouth Tpaduku GYHKIUN, ONpeAensITh WX HauOOJbIINE W HAUMCHBIINEC
3HAUEHUs, BBIYUCIATH IUIOMANU (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHHUSI MATEMAaTHYECKHUX MOJENIed pealbHbIX CUTYallUH,
HaXO0XJICHUSl HAWJIY4YIlIeTO PEIIEHUS B MPHUKIAIHBIX, B TOM YHUCJIE COLHUAJIbHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUU pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKEe U uHcKyccTBe. OOydarommuecs y3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  JJIEMEHTaM TEOPUHM  MHOXECTB.  [€0pEeTHKO-MHOKECTBEHHbIE
MPEACTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3enbl MaTEMAaTUKU U €€
[IPUJIOKEHUM, OHU CBA3BIBAIOT PA3HbIE MATEMAaTUYECKHUE AUCLMUIUIMHBI B €IUHOE
nenoe. IloaroMy BakHO AaTh BO3MOXKHOCTH IIKOJBHUKY IIOHMMATh TEOPETUKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BAaTh €ro i
BBIPAYKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTUYECKOI'O MOJIECIMPOBAHUA, KOTOpPbIE IIPU3BAHbI
c(hopMHpPOBaTh HABBIKK MOCTPOEHUSI MOJIENIEH peabHbIX CUTYal[ui, UCCIIEA0BAHMS
TUX MOJEJIEH C NMOMOIIbIO almnapara ajreOpbl U MAaTeMaTUYECKOrO aHalu3a |
WHTEPIIPETAllU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3erioB IPOrpaMMBl, IIOCKOJIBKY BECh MaTepuail Kypca IUPOKO UCIIOJIb3YETCs
JUI pelleHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTHYECKUX 3a]a4
yyaliuMecs pa3BUBAIOT HAOJIIOATENBHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BATh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobsnemy. JlesTenbHOCTh MO (HOPMHUPOBAHUIO HABBIKOB PELICHUS MPHUKIATHBIX
3aJa4 OpraHM3yeTcsl B MPOLIECCE M3YyUEHHUs BCEX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE

B ydyeObHOM maHe Ha HW3ydeHHE Kypca ajreOphl M Hadajdl MaTeMaTH4eCKOTo
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 3 yaca B Hemento B 10 kiacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a jiBa roja ooyuenus — 210 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucjia ¥ BIYUCTCHUSA

Panmonanbabie uyucia. OOBIKHOBEHHBIE U JCCATUYHBIE NPOOM, MPOIEHTH, OECKOHEUHbIE MEPUOAUYECKUE IPOOHU.
ApudmeTndeckue onepanuu ¢ pallioOHaJIbHBIMU YUCJIaMU, MPEeo0pa30BaHMs YHUCIOBBIX BhipakeHU. [Ipumenenne npobeit
Y MIPOLICHTOB JJIsl PEUICHUS TPUKIAJAHBIX 3a]1a4 U3 PA3JIMUHBIX OTpacieid 3HAaHUHN U PEaJIbHOM KU3HHU.

JlefictButenbHble  4YKcia. PanMoHanbHBIE W HppalMOHAlIbHBIE uucha. ApudMeTnuueckue ornepanuu ¢
NEeUCTBUTENIBHBIMU YHCIaMUu. [IpuOmmkEHHBIE BBIUMCICHHS, TpaBWjia OKPYTJEHUs, MPUKUIKA W OILICHKA pe3yjbTaTa
BBIYHCIICHHM.

Crenenb c 1enbsiM mokazareneMm. CraHpapTHas QopMa 3amucu  JEWCTBUTENBHOTO 4YHcia. Vcmonb3oBaHue
noaxoAsmied (OpMBbI 3aMUCH ACHCTBUTEIBHBIX YHCEN JJI PEUISHUS MPAKTUYSCKUX 3a7a4 U TIPEICTABICHUS JTaHHBIX.

ApudmeTnyeckuii KOpeHb HATypaIbHOU cTeneHu. [leficTBus ¢ apudMeTH4eCKUMU KOPHSMH HaTypallbHOM CTETIeHH.

CuHyc, KOCHHYC M TAHT€HC YHUCIIOBOI'O apryMeHTa. APKCUHYC, apKKOCUHYC, QpKTAHI'€HC YUCIOBOI0 apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa3oBaHUSI.

[IpeoGpazoBanre TPUTOHOMETPUUYECKUX BhIpakeHUi. OCHOBHBIE TPUTOHOMETPUYECKHE (DOPMYJIBI.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBAa. MeTo1 MHTEPBAJIOB.

Pemenue nienpix v IpoOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemenue nppanroHanbHbIX YPAaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHU M.

[IpumeHeHnne ypaBHEHUN 1 HEPABEHCTB K PEHICHUIO MaTeMaTHYECKUX 3a]1ad 1 3a7a4 U3 Pa3InyHbIX 001acTel HAyKH
Y pealIbHOW JKU3HMU.

DYyHKUNH U TPAaPUKH

OyHkIMs, crocoOs! 3aaanus GyHkiuu. ['paduk Gynkimm. Bzanmao obpaTHbie QyHKITUN.



OO6nacte ompeAesneHUss U MHOXKECTBO 3HadeHuM Qynkumu. Hynu ¢yskiuu. [IpoMexxyTku 3HAKOMOCTOSHCTBA.
UETHbie 1 HEUETHBIC PYHKIIUH.

CrenenHast QyHKIUS ¢ HATypaJIbHBIM U 11EIbIM Moka3areneM. EE cBolictBa u rpaduk. CBoicTBa U rpaduk KOpHS N-
OM CTEICHHU.

Tpuronomerpuyeckas OKpy>KHOCTb, ONPEIeICHUE TPUTOHOMETPUUECKUX (QYHKIIUN YUCIIOBOTO apryMEHTA.

Havyana mareMaTH4ecKoro aHajausa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS TTOCIIEI0BATEIbHOCTE. MOHOTOHHBIE MTOCIE0BATEILHOCTH.

ApudmeTndeckas U reoMeTpuueckas nporpeccur. beckoneuHo yoObiBaromias reomerpudeckas nporpeccusi. Cymma
OeckoHEeUHO yObIBaroOIEl reoMeTpruiecKoi nporpeccuu. @opmMyia CIOKHBIX MPOLeHTOB. Mcnonb30BaHne MPOTPECCUU IS
pELIEHUs PeaIbHBIX 33Ja4 MPUKJIIAJIHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

MHoxecTBO, omepanuu Haja  MHOXecTBamu. Jluarpammbl  DJitnepa—Benna. [IpuMeHeHue  TEOpPETUKO-
MHOKECTBEHHOT'O arnapaTa JjIsl OMKCAaHUs PEabHBIX IMPOILIECCOB U SIBICHHM, MPHU PEIICHUU 3aad U3 IPYTuX yueOHBIX
IPEIAMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

IINTAHUPYEMBIE PE3YJIBTATHBI

OcBoenue yueOHOro npeamera «MaremaTtuka» TOJDKHO OOECNedYrBaTh JOCTHIKEHUE HA YPOBHE CPEIIHEro OOIIEro
o0pa3oBaHus CIAEAYIOMUX JUUHOCTHBIX, METATIPEIMETHBIX M MPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHS MPOrPaMMbl yueOHOTO TipenMeTa «MaTemMaTHKa» XapaKTepu3yroTCs:

I'paxxnaHckoe BOCIMTAHHUE:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKONW TIO3UITUN 00YUaIOMIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHUHCKOTO
00IIecTBa, MPECTABICHUEM O MAaTEMAaTHYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUH, MPOIETAYP



TPaXKJIaHCKOTO O0I1IecTBa (BBIOOPHI, OMPOCH U TP.), YMEHHEM B3aUMOJIEUCTBOBATH C COLMAIbHBIMU WHCTUTYTAMHU B
COOTBETCTBUHU C UX (PYHKIUSIMU U Ha3HAUCHUEM.

[TaTpuoTHyeCcKOE BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUHCKOM TPaKJAHCKOM HWJIEHTUYHOCTH, YBaXKEHHS K TMPOILUIOMY U HACTOAIIEMY
POCCUMCKOM MAaTE€MaTHUKH, LEHHOCTHBIM OTHOIIEHHUEM K JOCTMIXKEHUSM POCCHUMUCKMX MATEMATUKOB U POCCUHUCKOU
MaTEeMaTHYECKOM IIKOJIbI, K UCIIOIB30BAHUIO ITUX JOCTHKCHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, C(hepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSA

OCO3HAHHWEM JIYXOBHBIX IIEHHOCTEH POCCHICKOrOo Hapoja; Cc(HOpMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUA,
A3TUYECKOTO TOBEICHUS, CBS3aHHOIO C MPAKTUYECKUM IPUMEHEHHEM JIOCTHKEHUW HAYKU U JEITEIbHOCTBIO YUYEHOIO;
OCO3HAHUEM JIMYHOTO BKJIaJ[a B MOCTPOCHUE YCTOMYUBOTO Oy TYIIIETO.

DcTeTHYeCKOe BOCIIMTAHHE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKJIIOYAs ICTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PELIEHUM, PACCYKICHUM; BOCIIPUUMMUYHNBOCTHIO K MATEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIIMTAHUE:

c(hOpMHUPOBAaHHOCTHIO YMEHHUS MPUMEHSATh MaTeMaTHYECKHE 3HaHUS B MHTEpecax 370poBOro u Oe3omacHoro oopasa
KU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JIOPOBBIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIA PEKUM 3aHATUH H
OTHbIXa, peryysipHas (Qu3nyeckass aKTUBHOCTB); (U3MYECKOTO COBEPIICHCTBOBAHUS, TPHU 3aHATHSIX CIIOPTUBHO-
03/I0POBUTEIIBHOU IEATEIBHOCTHIO.

TpynoBoe BocmiuTaHue:

TOTOBHOCTBIO K TPYIy, OCOZHAHUEM IIEHHOCTH TPYAOJIOOMS; HHTEPECOM K pas3iudHbIM cepam npodeccroHaabHOM
NEATEeIIbHOCTH, CBS3aHHBIM C MaTeMaTHKOW M €€ MPHIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOP OymyIei
npodeccur 1 pean30BbIBATh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI; TOTOBHOCTBHIO M CIIOCOOHOCTBHIO K MAaTEMATHYECKOMY
00pa3oBaHUIO M CaMOOOPA30BaHMIO HAa MPOTSHKCHUH BCEH >KM3HHM; TOTOBHOCTBHIO K AKTHBHOMY YYAaCTHIO B PEIICHUU
MPAKTHYECKUX 33]1a4 MAaTEMAaTUYECKOW HAIIPABICHHOCTH.

DKOJI0rH4ecKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTHIO IKOJIOTHYSCKOW KYIbTYpPbhl, TOHUMAaHHEM BJIUSHHS COIMAIBHO-IKOHOMHUYSCKHX IPOIIECCOB Ha
COCTOSIHME TIPUPOJHOM M COITMAJbHOM CpeAbl, OCO3HAHMEM TJIOOANBHOTO XapaKTepa SKOJOTUYECKHX MpoOseM;



OpUEHTaluell Ha MPUMEHEHUWE MaTeMaTUYeCKUX 3HAaHWW J/JId pelIeHHs 3aJad B O0OJIACTH OKpY’KAloIIel cpesbl,
IJIAHUPOBAHHUS MMOCTYIKOB U OLIEHKU UX BO3MOKHBIX IMOCJEACTBUI JIs1 OKPY KAIOIIEH Cpe/ibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY VYpPOBHIO pPa3BUTHUS HAyKu H
OOLIECTBEHHON MPaKTUKH, MOHUMAaHUEM MaTeMaTHYEeCKOW HAyKu Kak c(epbl YeI0BEYECKON IesATeIbHOCTH, 3TANOB €€
Pa3BUTHS W 3HAUUMOCTH ISl Pa3BUTUS IIUBUIIM3ALMU; OBJIAJEHUEM S3BIKOM MAaTEMAaTUKU M MAaTEMaTHYECKOW KyJIbTYpOu
KaK CpEJCTBOM TIIO3HAHMSI MHpPA; TOTOBHOCTBHIO OCYIIECTBIISITH TMPOEKTHYIO U HCCIEIOBATENIbCKYIO JIE€SITEIbHOCTh
UHAUBUAYAIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MeranpeIMEeTHBIE PEe3yJIbTaThl OCBOCHHUS NPOrpaMMbl Y4eOHOro mpeaMera «MaTemMaTHKa» XapaKTEPH3YHOTCS
OBIIAJICHUEM YHUBEPCATBHBIMU HO3HABAMETIbHBIMU OCUCMBUAMY, VHUBEPCANbHLIMU KOMMYHUKAMUBHbIMU OelCEUsMU,
VHUBEPCATILHBIMU Pe2YTIIMUBHBIMU OCtiCMBULMU.

1) Vuuseepcanvhvie noznasamenbHsle Oelicmausi, 0decneuusaom Gopmuposanue 6a308bIX KOZHUMUBHBIX NPOYECCO8
obyuarowuxcsa (0ceoeHue Memooo8 HNO3HAHUA OKPY*CAoWe20 Mupa; NpUMeHeHue JN02U4eCKUX, UcCc1e008amenbCKux
onepayuil, ymenuil pabomams ¢ ungopmayueti).

ba3oBrle nornueckue IeCTBU:

e BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTUYECKUX OOBEKTOB, TMOHSATUN, OTHOUICHUU
MEXAY TMOHATUSMU; (QOpPMYIUPOBATH OMNpENEICHUS TOHSATHH; yCTaHABIMBATh CYIIECTBEHHBIH MMPHU3HAK
KIaccuuKaIm, OCHOBAHUS JJ1s1 0000IIEeHNS U CPaBHEHUSI, KPUTEPHUH MPOBOJIUMOTO aHAIN3a;

e BOCIpPUHUMATH, (opMymupoBaTh U MNPeoOpPa3OBBIBATH CYXKACHHS: YTBEpAWTEIbHBIE U OTPHUIATEIBHBIC,
€MHUYHBIE, YaCTHBIC W OOIINE; YCIOBHbIE;

e BBIABIATh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TIPOTUBOPEYHS B (DaKTaX, JAHHBIX, HAOIMIOACHUSIX U
YTBEPKICHUAX; TIPEAIaraTh KPUTEPUH ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPCUHH;

e Jle7IaTh BBIBOJBI C WCIIOJIH30BAHWEM 3aKOHOB JIOTHUKH, JEAYKTHUBHBIX W WHAYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIIOYEHHUH 110 aHAJIOTUH;



MPOBOJUTH CAMOCTOSITEIBHO JOKA3aTe€IbCTBA MATEMAaTUYECKUX YTBEPKIACHUH (NpsSMbIE M OT MNPOTHUBHOIO),
BBICTPAaNMBaTh APIYMEHTAIINIO, IPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYXACHHS U
BBIBO/IbI;

BbIOMpATH CIOCO0 perieHus yueOHOU 3aiaun (CpaBHUBATh HECKOJBKO BAPUMAHTOB PEIICHMs, BRIOUpaTh Haubosee
HNOJIXOJSAIIUN C YUETOM CaMOCTOSITEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBrie HCCIICAOBATCIIBCKUC JICUCTBUSL:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCJIEAOBATEILCKMM HWHCTPYMEHT TIO3HaHMs; (POPMYJIHUPOBATH BOIPOCHI,
dbukcupyomme MpoTUBOpPeUre, MNpoOJeMy, yCTaHABIMBAaTh HCKOMOE U JIaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UIMI0, MHEHUE;

POBOAUTH CAMOCTOSITEJIBHO CILUIAHUPOBAHHBIM IKCIEPUMEHT, HUCCIEAOBAHHE MO YCTAHOBIEHUIO OCOOEHHOCTEM
MaTeMaTH4YEeCKOTO OOBEKTa, SIBJICHUS, TPOIECCa, BBISIBICHHUIO 3aBUCHUMOCTEH MEXAy OOBEKTaMH, SIBICHUSMH,
POLIECCAMU;

CaMOCTOATENIbHO (OPMYITUPOBATH OOOOIIEHHS W BBIBOABI 10 pe3yjbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
UCCJIeIOBAaHNUs, OIIEHUBAThH JOCTOBEPHOCTH MOJYyUYEHHBIX PE3YIbTATOB, BHIBOJAOB U 0000IIECHNUI;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOLIECCa, & TAKKE BBIIIBUTATh MPEANOIOKEHUSI O €T0 Pa3BUTHH B HOBBIX
yCIIOBUSAX.

Pabota ¢ nndopmanmeii:

BBISBJIATH AeUIMTH UHPOPMAIIUU, JTAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA BOMPOC U IS PEUICHUS 3a/1auu;
BbIOMpaTh MHPOPMALMIO H3 HMCTOYHUKOB DPA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATH U
UHTEPIPETUPOBATH HHPOPMAIIUIO PA3TMYHBIX BHJIOB U (HOPM MpPECTaBICHUS;

CTPYKTYpHpPOBaTh HH(OpMAINIO, IPEACTABIATh €€ B pa3IMUHBIX (hopMax, WILUTFOCTPUPOBATH Tpadruecky;
OIICHUBATh HAIEKHOCTH MH(GOPMAIIMH TI0 CAMOCTOSITENTIEHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) YVuusepcanvHvle KOMMYHUKAGMUBHbBIE Oelicméus, 00ecnedusaion coopmMuposaHHoCms COYUALbHbIX HABLIKOS
00VUAIOUWUXCAL.
OO6uieHue:



e BOCIPUHUMATH U (POPMYIUPOBATH CYKIECHHUS B COOTBETCTBUM C YCIOBUSMM U LEIIMU OOILIEHUS; SICHO, TOYHO,
IPAaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUSI TIO X0y PEIICHUS
3a/1ayu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

e B XO0J€ OOCYXJEHHUs 3aJaBaTh BOMNPOCHI MO CYILIECTBY OOCYXJIaeMOM TeMbl, MpOOJeMbl, pelIaeMon 3aJayd,
BBICKA3bIBATh WJIEW, HALCJICHHbIE Ha IMOWCK PEIICHMs; COMOCTABIATh CBOU CYXIEHUS C CYKICHUSMU IPYrux
YYaCTHUKOB JMajnora, oOHapyXMBaTh pa3jiMuuMe M CXOJCTBO IMO3UIIMKI; B KOpPpeKTHOU (opme dopmynrpoBath
pa3Horacus, CBOM BO3paKEHMUS;

e TMPEACTABIATH PE3YJbTATHI PEIICHUS 3a/1a4i, SKCIEPUMEHTa, UCCIEOBaHUs, TPOEKTA; CAMOCTOSITEIbHO BHIOUPATh
(dopMat BBICTYIICHUS ¢ YYETOM 3a]1ay MPE3eHTAIMU 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyIHHYECTBO:

e TIOHMMaTh U HKCIOJIL30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYAJIBHOM paOOThl MPH PEIICHUH Y4YEOHBIX
3a/lay; TPUHUMATh 1eJlb COBMECTHOM JI€ATENBbHOCTH, IUJIAHUPOBATH OPraHU3allMi0 COBMECTHOM padoThI,
pacnpenensiTh BHABI padOT, JIOrOBapUBATHCS, OOCYXKAATh MPOLECC M Pe3ylbTaT paldoThl; 0000IAaTh MHEHHUS
HECKOJIbKUX JIIOJICH;

e yYacTBOBaTh B TPYIIOBBIX (opMax paboOThl (0OCYXIeHHUS, OOMEH MHEHHUN, «MO3TOBBIE IITYPMBbD» U HHBIE);
BBITIOJHSATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM ACHCTBHUS C APYTMMHU 4YJI€HAMU KOMAaHJbI; OLIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIUH MPOIYKT MO KPUTEPUAM, CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHS.

3) Vhusepcanvhvie pecynsamushble oelicmeaus, 006ecneuusarom Gopmuposanie CMulCI08bIX YCMAHOBOK U HCUSHEHHBIX

HABbIKOG TUYHOCTU.

Camoopranuzanus:

COCTaBJIATh IUIAH, AJTOPUTM pEIIEHUS 3aJadyd, BHIOMpATh CIOCOO pelIeHus ¢ YYETOM HMEIOIIUXCS PECYypCcOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

e BIIAJIETh HABBIKAMHU II03HABATEIBHON pe(dIeKCHH KaK OCO3HAHUS COBEPIIACMBIX IEHCTBUNW M MBICIUTEIHHBIX
IPOLIECCOB, MX PE3YJbTATOB; BIAJAETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI Mpolecca M pe3ysbrara
pelieHrs MaTeMaTUYeCKOn 3aa4H;



e TMPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPHU PELICHUH 33J1a4l, BHOCUTh KOPPEKTUBBI B IESITENBHOCTD
Ha OCHOBE HOBBIX O0CTOSATENbCTB, JAHHBIX, HAWJAEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEMH;

e OLIEHMBATh COOTBETCTBHE PE3YJIbTATA IIEJIM U YCIOBUSIM, OOBSICHITH MPUUYMHBI TOCTHKEHHUS WU HEJIOCTHIKEHUS
PE3yNIbTATOB JIEATEIbHOCTH, HAXOIUTh OMIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoeHue yuyeOHOro kypca «Anrebpa M Hayajla MaTEMaTHYECKOTO aHajau3a» Ha YPOBHE CpPEJHEro OOIIEero
00pa30BaHUs JOKHO 00ECNeYnBaTh JOCTUKEHHUE CIEAYIOIIMX IIPEIMETHBIX 00pa30BaTENbHbBIX PE3YJIBTATOB!

10 KJIACC

Yucjaa ¥ BLIYUCTCHUA

OnepupoBaTh TOHSATUSIMHU: pAIMOHATBLHOE U JICUCTBUTEIBLHOE YHCIIO, OOBIKHOBEHHAass M JECATUYHas ApoOb,
IIPOLICHTHI.

BrInonHATh apudmMeTnyeckue onepanuu ¢ palmoHaIbHBIMU U JeHCTBUTEIHHBIMU YHCIaMHU.

BrInonHaTh mpuOIMKEHHBIE BEIYUCIICHUS, UCIIOJIB3YS MPaBHIa OKPYTJICHUsI, AeiaTh PUKUAKY U OLICHKY pe3yJibTaTra
BBIYMCJICHUM.

OnepupoBaTh MOHATHSIMU: CTEICHBb C IIEJIBIM ITOKa3aTejaeM; CTaHaapTHas (GopMa 3amucu JeHCTBUTEIHHOTO YHCIIA,
KOpPEHb HATypaJbHON CTEMEeHM;, HCIOJIH30BaTh MOAXOAAIIYI0 (OopMy 3amucu JEHCTBUTEIBHBIX YHCEN JUIS PEIICHUs
MPAKTUUECKUX 3a4a4 U MIPEACTABICHUS JTAHHbIX.

OnepupoBaTh NOHATUSIMHU: CUHYC, KOCHHYC U TaHT€HC MPOU3BOJIbHOTO YTJja; MUCIOJIb30BaTh 3alUCh IMPOU3BOJIHHOIO
yTiia yepe3 oOpaTHbIC TPUTOHOMETPUIECKUE QYHKITUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHSATHSMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO; II€JI0€, palMOHAIBHOE, HPPAIMOHATIBEHOE
YPaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BreinosHATh mpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUM U PEIIaTh TPUTOHOMETPUYECKUE YPAaBHEHUS.



BoimonHsaTe mpeoOpa3oBaHusl LETBIX, PAlMOHATBHBIX U UPPAIMOHATIBHBIX BBIPAXKEHUN U peliaTb OCHOBHBIC THIIBI
LENBIX, PAIIMOHABHBIX U UPPAIIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA JIJIS PELICHHUS MAaTEeMaTHIECKUX 3a/1ad M 33/1a4 U3 PA3INYHBIX 00IacTell HAyKH
U peaJbHOU )KU3HU.

MonenupoBaTh peanbHbIE CUTyalldd Ha S3BIKE anreOpbl, COCTABISATH BBIPAXKCHUS, YpaBHEHHs, HEPAaBEHCTBA IO
YCIIOBUIO 337]a4l, UCCIEA0BATh MOCTPOSHHbBIE MOJIENIN C UCIIOJIb30BAHUEM ammapara aareophl.

DYyHKIUH U TPaPUKHU

OmnepupoBaTh MOHATUSAMU: QYHKIHS, CIIOCOOBI 3aMaHus (PYHKIMHU, 00JIACTh ONpPESICHUS W MHOXKECTBO 3HAYCHUM
¢yHkuuu, rpaduk GyHKIMU, B3aUMHO 00paTHbIE (QYHKLIUU.

OmneprpoBaTh MOHITHAMH: YETHOCTh U HEUETHOCTD (DYHKIIUMH, HYJIH (DYHKIIUU, IPOMEXKYTKH 3HAKOITOCTOSTHCTBA.

Hcnonws3oBaTh Tpaduku GyHKIUH A7 peIICHHS YpaBHEHUH.

Ctpouth W uWTaTh TpadUKU JUHEHHOW (QYHKIUHW, KBAJAPATHUYHONH (YHKIUH, CTCMCHHOW (QYHKIHUHA C IEIbIM
oKa3aTesieM.

Hcnonb3oBaTh rpa@uku QyHKIUHA AJI1 HUCCIIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEH MpH PEIIeHUU 3a7ad U3 JIPYrux
y4eOHBIX TPEJAMETOB U PEANbHON KU3HU; BRIpaxaTh (OpMYyIaMHi 3aBUCUMOCTH MEXIY BEJIMYUHAMMU.

Havasa maTeMaTH4eCKOro aHAJIU3a

OnepupoBaTh MOHATUSIMU: TTOCIEI0BATEILHOCTD, apU(METUYECKASI K TEOMETPUYECKAsi TPOTPECCHH.

OnepupoBaTh MOHATUIMHU: OCCKOHEUHO yOBIBAOIIasi TEOMETPHUECKas MPOTPeccHsi, CyMMa O€CKOHEYHO YOBIBAIOIIICH
r€OMETPUYECKON MPOTrPECCUH.

3agaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOMCTBA MOCIEIOBATENBHOCTEN W MPOTPECCHM Uil PELICHUs] PEaIbHBbIX 3a4ad IPUKIATHOTO
XapakTepa.

MHoxkecTBa U JIOTHKA

OmneprpoBaTh NOHATUAMH: MHOXKECTBO, OIl€PAIIMH HAJ] MHOKECTBAMH.

Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN anmapar JJIs OMMCAHUS PEaTbHBIX MPOIECCOB U SBICHUH, MPU PEIICHUN
3aJa4 U3 IpYruX y4eOHBIX MPEIMETOB.

OmneprpoBaTh NOHATUAMHU: ONPEICICHNE, TEOpEMa, CIEACTBUE, T0Ka3aTEeIbCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
Ne KoaudecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (¢ poBbIE)
n/ Beer Kontpoububl | IIpakTHuyecku
NPorpamMmbl o0pa3oBaTejibHbIE PeCypChI
n 0 e padoThl e paboThI
MHOK€eCcTBa pallHOHAJIBHBIX U
1 ACHCTBHTCIBHbIX HHOC. 18 1 2 https://resh.edu.ru/subject/lesson/4730/
PaI_[PIOHaJIBHBIe YPaBHCHUA U
HEpPaBEHCTBA
Oynkuuu u rpaduku. CreneHs ¢ .
2 8 1 2 https://resh.edu.ru/subject/lesson/2576/start/
[IETTBIM TIOKa3aTeIeM
ApudmMeTnuecknii KOpeHb N—oi
3 crenenu. UppanuoHansHbie 18 1 3 https://resh.edu.ru/subject/lesson/5498/start/272542/
YpaBHEHHUS U HEPABEHCTBA
DopMmyJibl .
4 . S ——— 30 5 4 https://resh.edu.ru/subject/lesson/4734/start/199305/
P puH. 1P P https://resh.edu.ru/subject/lesson/6314/main/199932/
ve ypaBHEHUs
[TocnenoBaTenbHOCTH U IPOTPECCHH 10 https://resh.edu.ru/subject/lesson/5223/start/326717/
BeposTHOCTh COOBITHS 7 https://resh.edu.ru/subject/lesson/4089/start/
7 YcioBHast BEPOSITHOCTS. 8 1 1 https://resh.edu.ru/subject/lesson/4064/additional/38
MaremaTtuueckoe OKuJaHue 097/
3 [ToBTOpEHME, 0606H1€HI:IC, 3 1 1
cUCTeMaTH3aIls 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 9 15
I[TPOTPAMME



https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/6314/main/199932/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/4089/start/
https://resh.edu.ru/subject/lesson/4064/additional/38097/
https://resh.edu.ru/subject/lesson/4064/additional/38097/







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bceer KoHTpo/bHBI

0 e padoThI

IIpakTU4ecku
e padoThI

Jara
H3y4YeHH
|

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypcbl

MHo3kecTBO,
oneparnuu Haj
MHO>KECTBAMHU.
JnarpamMmsl
Ditnepa—Benna

https://resh.edu.ru/subject/lesson/4730/

PammmonansHbIe
YHUCa.
OOBIKHOBEHHBIE U
JECATUYIHBIC TPOOH,
MIPOIICHTHI,
OCCKOHEUHBIE
MePUOANICCKIE
Ipoou

https://resh.edu.ru/subject/lesson/4730/

Apubdmernueckue
OIEpaLUH C
paluroHaIbHBIMU
YUCJIaMH,
npeoOpa3oBaHus
YUCIIOBBIX
BBIpAXKCHUI

https://resh.edu.ru/subject/lesson/4730/

IIpumenenue npoGeit

Y MPOLIEHTOB JIJIs
perieHus

https://resh.edu.ru/subject/lesson/4730/



https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/

MIPUKIIAIHBIX 337a4 U3
pa3JIMYHBIX OTpacien
3HaHUM U PEAIbHON
KU3ZHU

[Tpumenenne npooeii
U IIPOLIEHTOB JUIst
pelieHus
MIPUKIIAIHBIX 3a7a4 U3
Pa3JINYHBIX OTpaciIen
3HaHUH U PEATTbHON
KUZHU

https://resh.edu.ru/subject/lesson/4730/

JleiicTBuTENbHBIC
quCa.
Pammonanbueie u
HpparMoHaIbHBIC
qucia

https://resh.edu.ru/subject/lesson/4730/

Apubdmernueckue
oTieparyy ¢
JeWCTBUTEIILHBIMU
YHCIIaMH

https://resh.edu.ru/subject/lesson/4730/

[TpubmmkEHHBIC
BBIYHCIICHUS,
MpaBUJIa OKPYIJICHMUS,
MPUKHUJIKA U OLICHKA
pe3ynbTaTa
BBIUMCIICHU N

https://resh.edu.ru/subject/lesson/4730/

ToxnaecTBa u
TOXKJIECTBEHHBIE
npeoOpa3oBaHus

https://resh.edu.ru/subject/lesson/4730/



https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/

10

YpaBHEHHE, KOPEHb
YpaBHEHHUS

https://resh.edu.ru/subject/lesson/4730/

11

Hepasencrso,
peleHue
HEPaBEHCTBA

https://resh.edu.ru/subject/lesson/4730/

12

Merto1 UHTEPBAJIOB

https://resh.edu.ru/subject/lesson/4730/

13

Pemenne nensix u
JIpoOHO-
paloHaIbHBIX
YpaBHEHUH U
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/4730/

14

Pemenue cucrem
YpaBHEHUU

https://resh.edu.ru/subject/lesson/4730/

15

Pemrenue cucrem
ypaBHEHU U

https://resh.edu.ru/subject/lesson/4730/

16

Pemmenue cucrem
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/4730/

17

Pemrenue cucrem
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/4730/

18

KontponbHas padoTa
no Teme "MHokecTBa
palMOHAIBHBIX U
JIENCTBUTEIIHLHBIX
qHCell.
Panmonanbubie
yYpaBHEHUS U
HEpaBEHCTB"

https://resh.edu.ru/subject/lesson/4730/

19

OyHKIIHS, CTIOCOOBI

https://resh.edu.ru/subject/lesson/2576/start/
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3agaHus (QyHKIHU.
B3aumuo o6partnbie

GbyHKITIT

20

I'padux GyHKIIH.
Ob6nactp
OIIpENEIeHUs U
MHOYECTBO 3HAYEHUN
¢bynakun. Hynu
(GyHKIMH.
[IpomexyTku
3HAKOITOCTOSIHCTBA

https://resh.edu.ru/subject/lesson/2576/start/

21

YEéTHbIE U HEUETHBIE
byHKIIIN

https://resh.edu.ru/subject/lesson/2576/start/

22

Crenelb ¢ LEIbIM
MOKa3aTeNieM.
CrannmaptHas ¢hopma
3aMMUCH
NEUCTBUTEIILHOTO
qpciia

https://resh.edu.ru/subject/lesson/2576/start/

23

Crenelsb ¢ LEIbIM
MOKa3aTeNIeM.
CrannmaptHas ¢hopma
3aIMCcH
JIENUCTBUTEIBHOTO
qpciia

https://resh.edu.ru/subject/lesson/2576/start/

24

Hcnonn3oBanue
noaxoasauieit popmbl
3alucu
JIeCTBUTEIIHLHBIX

https://resh.edu.ru/subject/lesson/2576/start/
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YUCEI JUISl PELIEHUS
MPAaKTUYECKUX 3a7a4
U MPEICTABICHUS
JTAaHHBIX

25

Crenennast GyHKIUSA
C HaTypaJbHBIM U
LEJTBIM TTOKA3aTeIIeM.
Eé cBolicTBa 1

rpaduk

https://resh.edu.ru/subject/lesson/2576/start/

26

KouTtponsHas paborta

27

Apudmernueckuit
KOpPEHb HAaTypaJIbHON
CTETeHU

https://resh.edu.ru/subject/lesson/5498/start/272542/

28

ApudmMeTnueckuit
KOpPEHb HAaTypaJbHOU
CTETIeHU

https://resh.edu.ru/subject/lesson/5498/start/272542/

29

CaoiicTBa
apupMETHIECKOTO
KOPHSI HATYpaJIbHOM
CTETICHU

https://resh.edu.ru/subject/lesson/5498/start/272542/

30

CBolicTBa
apupMETHIECKOTO
KOPHS HATypaIbHOM
CTENEHU

https://resh.edu.ru/subject/lesson/5498/start/272542/

31

CaoiicTBa
apu(pMeTHIECKOTo
KOPHS HaTypaJIbHOM
CTETEeHU

https://resh.edu.ru/subject/lesson/5498/start/272542/
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32

HecTBus ¢
apumMeTHIeCKuMU
KOpHSAMH N—-OU
CTENIEHU

https://resh.edu.ru/subject/lesson/5498/start/272542/

33

HewcTBus ¢
apumMeTHIeCKUMU
KOpHSAMH N—-OU
CTENIEHU

https://resh.edu.ru/subject/lesson/5498/start/272542/

34

JewcTBus ¢
apuMeTHIECKUMHU
KOpHSAMH N—-0O
CTETIEHU

https://resh.edu.ru/subject/lesson/5498/start/272542/

35

JewcTBus c
apupMeTHIECKUMH
KOpHSMHU N—0i1
CTETIeHU

https://resh.edu.ru/subject/lesson/5498/start/272542/

36

JewcTBus c
apupMETHIECCKUMH
KOpHSMHU N—Oit
CTETeHH

https://resh.edu.ru/subject/lesson/5498/start/272542/

37

Pemenue
UppaoOHaIbHBIX
yYpaBHEHUH U
HEpPaBEHCTB

https://resh.edu.ru/subject/lesson/5498/start/272542/

38

Pemenue
HppaLMOHAIIBHBIX
YpaBHEHUH U
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/5498/start/272542/

39

Pemenue

https://resh.edu.ru/subject/lesson/5498/start/272542/
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HppaluOHaIbHBIX
YpPaBHEHUH U
HEPABEHCTB

40

Pemenue
HpPALUOHAIBHBIX
YpaBHEHUH U
HEpPABEHCTB

https://resh.edu.ru/subject/lesson/5498/start/272542/

41

Pemenue
HpPalOHAIBHBIX
YpaBHEHUH U
HEpPABEHCTB

https://resh.edu.ru/subject/lesson/5498/start/272542/

42

CgoiicTBa u rpapuk
KOpHS N-0 CTENEHU

https://resh.edu.ru/subject/lesson/5498/start/272542/

43

CaoiicTBa u rpadux
KOpHS N-0¥ CTEeNEeHU

https://resh.edu.ru/subject/lesson/5498/start/272542/

44

KonTtponbHas padoTa

0 TeMe
"Apudmernaeckuit
KOpEeHb N—oi
CTETeHH.
HppannonanbHbie
ypaBHEHUS U
HepaBeHCTBA"

https://resh.edu.ru/subject/lesson/5498/start/272542/

45

Cunyc, KocuHyc u
TaHI€HC YUCIIOBOTO
apryMeHra

https://resh.edu.ru/subject/lesson/6314/main/199932/

46

Cunyc, KocuHyc 1
TaHT€HC YUCIIOBOTO
aprymMeHTa

https://resh.edu.ru/subject/lesson/6314/main/199932/
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47

Apkcunyc,
ApKKOCHHYC U
apKTaHI€HC
YK CI0BOTO
aprymMeHra

https://resh.edu.ru/subject/lesson/6314/main/199932/

48

Apkcunyc,
ApKKOCHHYC U
apKTaHT€HC
YHCIIOBOTO
aprymMeHra

https://resh.edu.ru/subject/lesson/6314/main/199932/

49

Tpuronomerpuueckas
OKPY>KHOCTB,
oTpesieNieHue
TPUTOHOMETPHUUECKUX
(YHKIIUNA YUCIOBOTO
aprymeHra

https://resh.edu.ru/subject/lesson/6314/main/199932/

50

Tpuronomerpuyeckas
OKPY>KHOCTb,
onpezesieHue
TPUTOHOMETPUUECKUX
(GyHKIHI 4HuCIOBOTrO
aprymeHra

https://resh.edu.ru/subject/lesson/6314/main/199932/

51

OCHOBHBIE
TPUTOHOMETPUYECCKUE

(bopMyIbI

https://resh.edu.ru/subject/lesson/6314/main/199932/

52

OCHOBHBIE
TPUTOHOMETPHUUYECKUE

(bopmyIbl

https://resh.edu.ru/subject/lesson/6314/main/199932/

53

Kocunyc paznoctu u

https://resh.edu.ru/subject/lesson/6314/main/199932/
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KOCHHYC CYyMMBI JIBYX
yIioB

54

OCHOBHBIE
TPUTOHOMETPUYECKHUE

bopmyIbl

https://resh.edu.ru/subject/lesson/6314/main/199932/

55

DopMyitbl 1uIs
JOTIOJTHATEIbHBIX
YIJIOB

https://resh.edu.ru/subject/lesson/6314/main/199932/

56

OCHOBHBIE
TPUTOHOMETPUYECKHUE

(hopmyIbt

https://resh.edu.ru/subject/lesson/6314/main/199932/

57

CymMma 1 pa3HOCTb
CHHYCOB U KOCHHYCOB

https://resh.edu.ru/subject/lesson/6314/main/199932/

58

Dopmyabl 11t
JIBOMHBIX U
MOJIOBUHHBIX YIJIOB

https://resh.edu.ru/subject/lesson/6314/main/199932/

59

[IpousBenenne
CHUHYCOB M KOCHTHYCOB

https://resh.edu.ru/subject/lesson/6314/main/199932/

60

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIpAKCHUHN

https://resh.edu.ru/subject/lesson/4734/start/199305/

61

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIpAKCHUHN

https://resh.edu.ru/subject/lesson/4734/start/199305/

62

IIpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIpAXKCHUI

https://resh.edu.ru/subject/lesson/4734/start/199305/

63

IIpeobpazoBanue

https://resh.edu.ru/subject/lesson/4734/start/199305/
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TPUTOHOMETPUYECKUX
BBIPAXKCHUI

64

[IpeobpazoBanue
TPUTOHOMETPUYICCKUX
BBIPAXKCHUIN

https://resh.edu.ru/subject/lesson/4734/start/199305/

65

KonTtponsnas pabora

66

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

https://resh.edu.ru/subject/lesson/4734/start/199305/

67

YpaBHeHus,
CBOJISIIHECS K
MPOCTEUIINM
3aMEHOU
HEU3BECTHOIO

68

Pemenue
TPUTOHOMETPHUUECKUX
ypaBHEHUU

https://resh.edu.ru/subject/lesson/4734/start/199305/

69

[Ipumenenue
OCHOBHBIX
TPUTOHOMETPHUUYECKHX
bopMmyn Ui peLeHus
ypaBHEHUH

https://resh.edu.ru/subject/lesson/4734/start/199305/

70

Pemenue
TPUTOHOMETPUUECKUX
YpaBHEHUH

https://resh.edu.ru/subject/lesson/4734/start/199305/

71

OnHoponaHbie
ypaBHEHUS

https://resh.edu.ru/subject/lesson/4734/start/199305/

72

Pemenue

https://resh.edu.ru/subject/lesson/4734/start/199305/
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TPUTOHOMETPUYECKUX
YpaBHEHUU

73

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

https://resh.edu.ru/subject/lesson/4734/start/199305/

74

KonTtponsnas pabora
1o reme "dopmyisl
TPUTOHOMETPHH.
Tpuronomerpudecku
€ ypaBHeHH"

https://resh.edu.ru/subject/lesson/4734/start/199305/

75

TlocnenoBaTeapbHOCTH
, CITOCOOBI 3aJaHHs
MOCJIEA0BATENLHOCTE
. MOHOTOHHEIC
MOCJIEA0BATEILHOCTH

https://resh.edu.ru/subject/lesson/5223/start/326717/

76

Apubmernueckas u
reoMeTpuyIecKas
MIPOTPECCHUH.
Hcnons3oBanne
MIPOTPECCUU TSI
pelIeHus: peabHBIX
3a/1a4 MPUKJIATHOTO
XapakTepa

https://resh.edu.ru/subject/lesson/5223/start/326717/

77

Apudmernueckas u
reoMeTpuyeckas
MIPOIPECCHUMU.
Hcnonn3oBanue
MPOTrPECCUU IS
pELLIEeHUS peabHbIX

https://resh.edu.ru/subject/lesson/5223/start/326717/
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3a/1a4 IIPHUKJIIaJHOTO
XapakTepa

78

Apudpmernueckas u
reoMeTpruvecKast
MIPOTPECCHH.
Hcnonp3oBanue
MIPOTPECCUU JITIS
pelIeH s peabHBIX
3a7a4 MPUKIIATHOTO
XapakTepa

https://resh.edu.ru/subject/lesson/5223/start/326717/

79

beckoneuno
yOBIBaroIas
reoMeTpuydecKas
nporpeccusa. Cymma
0ECKOHEYHO
yOBIBarOIICH
reoOMEeTpUYECKO
Mporpeccuu

https://resh.edu.ru/subject/lesson/5223/start/326717/

80

beckoneuno
yObIBaroIIIast
reoMeTpuyecKas
nporpeccus. Cymma
OECKOHEYHO
yOBIBaroIIei
r€OMETPUYECKOU
MpOrpeccuun

https://resh.edu.ru/subject/lesson/5223/start/326717/

81

beckoneuno
yOBIBaroIas
reoMeTpuyecKas

https://resh.edu.ru/subject/lesson/5223/start/326717/
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nporpeccus. Cymma
0eCKOHEUHO
yOBIBaromiei
reOMETPUYECKON
MpOrpeccun

dopmyJia CIOKHBIX

82 https://resh.edu.ru/subject/lesson/5223/start/326717/
MIPOLIEHTOB
(6))

83 OPMYJIa COAHBIX https://resh.edu.ru/subject/lesson/5223/start/326717/
MIPOLIEHTOB

84 KonTtponsHas pabora
B

85 CPOATHOCTE https://resh.edu.ru/subject/lesson/4089/start/131703/
COOBITUA
B

86 CPOATHOCTE https://resh.edu.ru/subject/lesson/4089/start/131703/
COOBITUSI

87 VYcnoBHas https://resh.edu.ru/subject/lesson/4064/conspect/380
BEPOSITHOCTh 68/

88 VYcnoBHas https://resh.edu.ru/subject/lesson/4064/conspect/380
BEPOSITHOCTh 68/
O

89 THOCHTEIbHAA https://resh.edu.ru/subject/lesson/2571/start/
4acToTa COOBITHSA

90 OrHocuTe b HAs https://resh.edu.ru/subject/lesson/2571/start/
4acToTa cOOBITHSA

o1 He3aBucumeie https://resh.edu.ru/subject/lesson/4079/conspect/383
COOBITHS 18/

92 HezaBucumeie https://resh.edu.ru/subject/lesson/4079/conspect/383
COOBITHS 18/
M

93 ATCMATHHACCROC https://resh.edu.ru/subject/lesson/4089/start/131703/

OXHNIAaHUC
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94

Maremarnueckoe
OKUJIaHUE

https://resh.edu.ru/subject/lesson/4089/start/131703/

95

CsoiicTBa
BEPOSITHOCTH
COOBITUI

https://resh.edu.ru/subject/lesson/4089/start/131703/

96

CsoiicTBa
BEPOSITHOCTH
COOBITHI

https://resh.edu.ru/subject/lesson/4089/start/131703/

97

CI10KHBII OTIBIT

https://resh.edu.ru/subject/lesson/4929/conspect/384
11/

98

3aKoH OOJIBIINX
qucen

https://resh.edu.ru/subject/lesson/4929/conspect/384
11/

99

KonTtponsHas padbora

100

O06o00mmenue,
CHUCTEeMaTH3aIlHs
3HaHMUM 3a Kypc
anreOpsl U HavaII
MaTeMaTHYECKOTO
anamm3a 10 kiacca

https://resh.edu.ru/subject/lesson/5223/start/326717/

101

O06o001enue,
cUCTeMaTH3aIus
3HaHUM 3a Kypc
anreOpsl U HavalI
MaTeMaTH4YeCKOTrOo
ananu3za 10 knacca

https://resh.edu.ru/subject/lesson/5223/start/326717/

102

Hrorosasa
KOHTpOJbHAas paboTa

https://resh.edu.ru/subject/lesson/5223/start/326717/

OBIIEE KOJIMYECTBO

102
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YACOB I10 ITPOTPAMME










YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






