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PaGouast mporpamMmma pazpaboTaHo B COOTBETCTBHH C:

@denepanbHpiM _3akoHOM 0T 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B
Poccuiickon @enepauumy;

[TopsimkoM opraHu3alii U OCYLIECTBIICHUSI 00pa30BaTEIbLHON JAESTEILHOCTH 1O
OCHOBHBIM  00111€00pa30oBaTeIbHBIM  MporpaMmMaM —  00pa30BaTeIbHBIM
nporpaMmaM HayajlbHOrO OOIIEero, OCHOBHOI'O OOIIEro M CPEeaHEro OOUIEro
oOpa3zoBaHus;

dbeneparbHBIM TOCYIapCTBEHHBIM O00pa30BaTEIbHBIM CTAHIAPTOM CPETHETO
obmiero obpa3oBaHus, yTB. npukazoM MuHoopHayku Poccum ot 17.05.2012 No
413 (manee — PI'OC COO);

benepanbHOl 00pa3oBaTEILHON MPOrPaMMOI CpeHEero 00IIero oopa3oBaHUs,
yTB. IpukazoM MunnpocsernieHus Poccun ot 18.05.2023 Ne 371,

noJioxkeHueM o pabouux nporpammax MBOY «Cpennsist o0uieoOpazoBarenbHas
IIKOJa C YrayOJIEHHBIM U3YyYEHUEM OTAEIbHBIX MpeaMeTOB Ne 38,
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MNOSACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma yue6HOro Kypca «Airedpa u Havyajla MaTeMaTHYECKOTO
aHanu3a» 0azoBoro ypoBHA s oOydatomuxcsi 10 —11 kiaccoB pa3paboraHa Ha
ocHOoBe DenepanbHOTr0 rOCyAapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAApTa CPETHETO
oOmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OpEABSIBIAEMBIX K MaTEMaTHUUYE€CKOMY OOpa30BaHUIO, U TPATULIUNA POCCUKCKOTO
oOpazoBanusi. Peanuzanus nporpaMMbl OOECEUMBAET OBJIAJICHUE KIIOUEBBIMU
KOMIIETEHIIUSMH, COCTABIISIONIMMH OCHOBY JUIsl CAMOPA3BUTHS U HEMPEPBIBHOTO
00pa3oBaHusl, IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTU O0YYAIOIIUXCA.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauyana MareMaTHYECKOrO aHAIN3a» SIBISETCS OAHUM M3
HanbOosee 3HAUYMMBIX B MPOrpaMMe CTapiied IIKOJbI, IMOCKOJBKY, C OJIHOM
CTOPOHBI, OH OOECHEeYMBAET HWHCTPYMEHTAJIbHYIO 0a3y Uid H3Yy4eHHs] BceX
€CTECTBEHHO-HAYYHBIX KYpPCOB, & C JIpYyrol CTOPOHBI, (POPMUPYET JIOTUYECKOE U
a0CTpaKTHOE MBIIUICHHE YYalllUXCS Ha YpPOBHE, HEOOXOIMMOM JJii OCBOCHUS
KypcoB WHGOpPMATHUKH, OOIIECTBO3HAHMS, WCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YydYalluecs OBIIQJICBAIOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HayKH, KOTopas (GOpMyJIHUPYET CBOM TOCTIKEHHUS B MATEMaTUYECKOM popme.

Kypc anredpsl n Hayan MaTeMaTUYECKOTO aHAIN3a 3aKJIabIBA€T OCHOBY AJIA
YCIECIIHOTO OBJIAJICHUS] 3aKOHAMU (U3UKHU, XUMHUH, OHOJIOTUH, TOHHMAaHUS
OCHOBHBIX TEHJICHUMH OSKOHOMHKHM U OOILIECTBEHHOW JKM3HHM, MO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSAX,
YBEPEHHO HCIOIb30BaTh WX B MOBCEIHEBHOM >XWU3HU. B TOXe Bpemsi oBianeHue
aOCTpakTHBIMH UM JIOTUYECKHM CTPOTUMH MaTEMaTHYECKHUMH KOHCTPYKIHSIMU
pa3BUBaeT YMEHHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HWCTUHHOCTH
YTBEPXKACHHUSI, CIIOJIb30BaTh 0000IICHNE U KOHKPETH3AIUI0, abCTparupoBaHue u
aHaJIoTHI0, GOPMUPYET KPEaTUBHOE M KPUTHUUECKOE MbIIUIeHHE. B Xo1e u3yuenus
anreOpbl W Hayajdl MaTeMaTHYEeCKOro aHaiM3a B CTaplield MIKOJe Yydaluecs
MOJIYYatOT HOBBIM OMNBIT pEIIEHUs MPUKIATHBIX 3a/ad, CaMOCTOATEIbHOTO
MOCTPOEHUSI MaTEMaTUYECKUX MOJIeNICH pealbHbIX CUTyalluid W HMHTEpIpeTaluu
NOJMyYEHHBIX  PEIICHWH, 3HAKOMATCS C  TOpUMepaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTE B TpHUpOJIe, HAYKE U B HCKYCCTBE, C BBIIAIOIIUMUCS
MaTeMaTHYECKUMU OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o6mamaer 3HaYMTENbHBIM BOCIHTATEIbHBIM MOTEHIIMAIOM, KOTOPBIHA
peanu3yeTcsi Kak depe3 y4eOHBIM marepuaj, CIoCOOCTBYIOMUNA (HOPMUPOBAHUIO
HAyYHOTO MMPOBO33PEHMsI, TaK U 4Yepe3 crneuuuky ydeOHOHM AesTeIbHOCTH,
TpeOyromiei CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MPOIOJKUTETIHLHOM
KOHIICHTPAIIMU BHUMAHMSI U OTBETCTBEHHOCTH 3a MOJTYYCHHBIN pe3yIbTar.



B ocHoBe Meromuku oOydeHus anredpe W HadajlaM MaTeMaTH4eCKOro
aHaIN3a JEXKUT JeATEeIbHOCTHBIA TPUHIIUI O0yUEHHUS.

CrpykTypa Kypca «Anredpa u Hayajla MaTeMaTUYECKOI0 aHAJIM3a» BKIIOYAET
CHEAYIOLIME COAEPKATEIbHO-METOANYECKNE JUHUN: «Uucna W BBIYUCIEHUAD,
«Oynkumn  u rpadpukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTU4YeCKOro aHamusa», «MHOXkecTBa M JOrMKa». Bce OCHOBHBIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM H3Yy4YalOTCd HA NPOTSKEHUU JABYX JIET
oOy4eHHs: B CTapIlIei IIKOJIe, €CTECTBEHHO JOMOJHSA APYr Apyra U MOCTENEeHHO
HACBIIIASICh HOBBIMM TeMaMM H  paszjaenamu. JlaHHBIA KypC  SIBJISIETCS
UHTErPAaTUBHBIM, TIOCKOJIbKY OOBEAUHSET B ce0e COoJepKaHHe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCLUIUIMH: alredpa, TPUTOHOMETPHUSI, MaTEMaTUYECKUI aHaAIN3,
Teopust MHOKecTB U Ap. [lo mMepe Toro kak ydvamuecs OBIaaeBarlOT BCE Ooiee
IMIMPOKUM MaTEMaTHYECKUM alllapaToM, y HUX MOCJIEI0BaTebHO POpMHUpYyETCs U
COBEpPUICHCTBYETCSI yMEHUE CTPOUTb MATEMATHYECKYI0 MOJENb pEalbHOU
CUTyallui, TPUMEHSATh 3HaHUS, TOJNYYCHHBbIE B Kypce «Airedpa W Haudana
MaTEMaTUYECKOT0 aHallh3a», NIl PEHICHUs] CAMOCTOSITENBHO CPOPMYIUPOBAHHOM
MaTEeMaTUYECKOW 3a7a4M, a 3aTEM UHTEPIPETUPOBATH MOJYUEHHBIN PE3YIbTAT.

ConepxarenpHO-MeTOANYECKAs JUHUAS «YHcna W BBIYMCIEHUS 3aBEPIIACT
(opMHUpOBaHUE HABBIKOB HCIIOIb30BAHUS JIEUCTBUTENBHBIX YHUCEIN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW ImKojie. B crapmieli mikone oco0oe BHUMAHHE YIIEISETCS
(OPMUPOBAHUIO TPOYHBIX BBIUMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOs
UCIIOJIb30BAaHUE PA3NIUYHBIX (OPM 3alKucCH JAEUCTBUTEIBHOTO YHUCIA, YMEHHE
pPAllMOHAJIBHO BBINIOJHATE JEHUCTBUS C HUMH, JeJaTh IPUKUJIKY, OLICHUBATH
pesynbTar. OOydaromuecss MOMy4aloT HaBBIKM TNPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JIEMCTBUM C YMCIIaMH, 3allCaHHBIMH B CTaHAapTHOU Gdopme,
WCIIOIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKECHHI.

JIuana «YpaBHEHUsS M HEPABEHCTBA» PEAIN3YETCA HA TNPOTSHKEHHM BCETO
oOy4yeHUsT B CTaplield NIKOJIE, MOCKOJBbKY B KaXJOM paselne MNporpaMMBI
IPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3ajad. OOyuyaroniyecs OBIIaJEBAIOT
Pa3IMYHBIMA METOJIAMU PELICHUS LEJbIX, PAalUOHAIBHBIX, HPPALMOHAJbHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUUECKUX ¢  TPUTOHOMETPUUYECKHX  YpaBHEHUH,
HEPABEHCTB U X cucteM. [lonydeHHble yMEHUS UCTIOJIb3YIOTCS P UCCIEN0BAaHUN
(GyHKUMHA C TOMOUIBIO MPOU3BOJHOM, PEIICHUH MPUKIAAHBIX 3a7ad M 3a7ad Ha
HaXOXKJE€HUE HauOONbIIMX M HAUMEHbIIMX 3HadeHud (QyHkuuu. [lanHas
coJlep)KaTeNbHas JIMHUS BKJIIOYAaeT B ce0s Takxke (HOpMUPOBAHHE YMEHHM
BBIMOJHATh pacdy€rbl 1Mo ¢opmysaMm, npeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
VPPALUOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TaKXKe€ BBIPAKCHUM,
coJiepXalux cTeneHu u Jyorapudmbl. brarogaps uzydeHuro aiareOpandeckoro
Marepuanga I[POUCXOAWUT  JAJbHEWIIEeE  pPa3BUTHUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBIIUICHUS Yydamuxcs, (OPMHUPYIOTCS HaBBIKM JEAYKTHBHBIX
paccyxJeHuii, paboOThl C  CHMBOJBHBIMM  (OpMaMu,  MPEICTaBICHUA



3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJIE PABEHCTB M HEpaBEHCTB. Auredpa
npenyaraet d(QQEeKTUBHbIE HUHCTPYMEHTHI JUIsl PpELIEHUs MPaKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 3aJ1a4, HArJISITHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKHU.

ConepxarenbHo-MeToauyeckass JnuHUS «DyHKIUM U TrpaduKku» TECHO
NEeperIeTaeTcs ¢ APYyruMu JIMHUSIMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIE1I0BATEIbHOCTh U3YUYCHHUS Marepuarna. N3yuenne CTEIIEHHOM,
MOKAa3aTeJIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (QYHKIUNA, UX CBONCTB
U rpaduKOB, HUCIOIb30BaHUEe (DYHKIMM JUIs perieHus 3afad U3 JAPYrUX Y4eOHBIX
IPEAMETOB U PEATBHOM KU3HU TECHO CBA3aHO KAaK C MATEMATHYECKUM AHAIHM30M,
TaK ¥ C pEIICHUEM ypaBHEHWH U HepaBeHCTB. IIpu 3ToM OoJbllloe BHUMAaHUE
yaensiercs (OPMUPOBAHUIO YMEHHS BBIPAXKATH (POPMYJIAMU 3aBUCUMOCTH MEXIY
pPa3TUYHBIMA BEJIMYMHAMH, WCCIICIOBATh TMOJyYeHHbIE (YHKIIUU, CTPOUTh WX
rpaduku. Matepuan 3Tol coepKaTeIbHOW JIMHUM HAIleJICH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, ITO3BOJIAIOLIMX BBIPAXKATh 3aBUCHMOCTH MEXAY BEJIWYMHAMHU B
paznuuHor (opMme: aHATUTHYECKOM, rpaduyeckoid u ciioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHUIO QJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNUIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHUsl «Hauyana maremMaTHYeCKOro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACHIMPUTh KPYI KaK MATEMaTUYECKUX, TaK U MPUKIAIHBIX 3a/ad,
JIOCTYITHBIX O0YYaroImUMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCJIENOBATh U
ctpouth rpaduku QGYHKIUN, OMpPENeNsTh UX HAUOOJbIINE W HAUMEHBIINE
3HAYEHHUS], BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJAUTh CKOPOCTH U
yCKOpeHHus TmpoueccoB. JlaHHas coaep:KaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHUSI MaTEMaTHYECKUX MOJIeNied pealbHbIX CHUTYyallui,
HAXOXXJICHUSI HAWJIYYIIETO pEelIeHUs B TMPHUKIAIHBIX, B TOM YHUCJIE COLUAIBLHO-
SKOHOMHMYECKHUX, 3aJa4yax. 3HAKOMCTBO C OCHOBaMM MaTE€MaTHYECKOI'O aHaju3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMATLHO-TOTHIECKOTO U KPEaTUBHOTO
MBINIJIEHUSI, (OPMUPOBAHUIO YMEHUW pAcTO3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHMKE U HcKyccTBe. OOyuaromuecs Y3HAIOT O
BBIJJAIOIINXCS pe3yJIbTaTaxX, IOJYYEHHBIX B XOJE pa3BUTHS MaTEMaTHKU Kak
HayKH, U UX aBTOpax.

ConepxxarenpHO-MeTOANYECKAsA JTUHUS «MHOKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIIEHA  3JIEMEHTaM  TEOPUM  MHOXKECTB.  [€OpEeTUKO-MHOXKECTBEHHBIE
NpEACTABICHHS MPOHU3BIBAIOT BECh KypC MIKOJbHOW MAaTeMaTHUKH WU Mpearator
HanOoJIee YHUBEPCAIBbHBIN S3BIK, OOBEAUHSIONINN BCE pa3/ieibl MATEMATHKU U €€
NPUIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MAaTEMAaTHUYECKUE NHUCIUIUIMHBI B €IUHOE
uenoe. [loaToMy Ba)KHO JaTh BO3MOYKHOCTH IIKOJBbHUKY MOHUMATh TEOPETUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOW MaTEMaTHMKW M HCIOJIb30BaTh €ro JJis
BBIPAXKEHUS CBOMX MBICIICH.



B kypce «AnreOpa um Hayaia MareMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI ~MAaTEMaTHYECKOTO MOJENUPOBAHUS, KOTOPBIE MPHU3BAHBI
c(hopMHpPOBaTh HABBIKK MOCTPOEHUSI MOJIENIEH peajbHbIX CUTYalUi, UCCIEA0OBAHUS
ATUX MOJEJEW C MOMOUIbI0 ammapara ajareOpbl ¥ MaTeMaTHYeCKOro aHajiu3a U
WHTEpIIpETaAlUK MOTYUYCHHBIX PE3yJbTaToB. Takue 3aJaHusl BIUIETEHbI B KaXKJbIH
U3 pa3zieJoB IPOrPAMMBI, TIOCKOJIBKY BECh MAaTEPHAI Kypca HIMPOKO HUCIIOIb3YETCS
JUISL pelieHusl NMPUKIaAHbIX 3aaa4. [Ipy pemeHnn peanbHbIX MTPAKTHUYECKUX 3a/1a4
y4daluecs pa3BUBAIOT HAOIIOATENbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJIb30BATh AHAJIOTHIO, O0000IIATh U KOHKPETU3UPOBATH
npobiemy. [lesrenbHOCT MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3a/la4y OpraHU3yeTcsl B MPOILECCe M3YUEHMsI BCEX TeM Kypca «Auredpa W Havana
MaTEMaTUYECKOIO aHAJIU3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

B yueOGHOM mutaHe Ha uW3ydeHHE Kypca anreOpbl M Hadal MaTeMaTHYEeCKOIO
aHajn3a Ha 0a30BOM ypOBHE OTBOAUTCA 2 4aca B Hemeno B 10 kimacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooydenust — 170 gacos.



COJEPXXAHME YYEBHOI'O KYPCA
10 KIIACC

Yuciia v BbIYMCICHUS

PaunonansHpie uncna. OOBIKHOBEHHBIE M JE€CATUYHBIE JIPOOH, MPOLIEHTHI,
OECKOHEYHbIE  NEepUOAUYECKHE JApoOH. ApHUPMETHUYECKHME  omepauud C
parMoHaNIbHBIMUA YHUCIIAMH, TPE0OPa30BaHMS YHCIOBLIX BeIpakeHU. [IpuMenenue
Apobeil 1 MPOLEHTOB ISl PellleHUs] MPUKIAIHBIX 337a4 U3 Pa3IMYHbIX OTpacien
3HAHHUU U PEAJIbHOU KU3HMU.

JlefictBUTENbHBIE 4Kclia. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHUCJIA.
Apudmerrnyeckre ornepauud ¢ JeWCTBUTEIbHBIMU 4YHcHaMu. [IpubnmkEHHbIC
BBIYMCIIEHUS, IPABUIIA OKPYIJIEHUS, TPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenb ¢ uensiM  nokazarenem. CranpaptHas ¢dopma  3amucu
NeucTBUTENbHOrO0 uyucia. Vcnonb3oBanue mnoaxoxasuied Gopmbl  3amucu
JEUCTBUTENBHBIX YHCEN I PELICHUS NPAaKTUYECKUX 3aJad U IPEACTaBICHUSA
JAHHBIX.

ApudmeTnyeckuii  KOpeHb  HaTypaJbHOM  cTemeHu.  JleWcTBua ¢
apu(pMETUYECKUMU KOPHSIMU HATYPAJIbHOM CTENIEHHU.

CuHyC, KOCHHYC M TaHI€HC YMCIIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOTO APTyMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxzaecTBa 1 TOXKIAECTBEHHBIE PEOOPA30OBAHUS.

[IpeoOpazoBanmue TPUTOHOMETPUYECKUX BBIPAKCHUU. OcHoOBHbIE
TPUTOHOMETPHUYECKUE (HOPMYIIBI.

VYpaBHeHHE, KOpEHb ypaBHEHHs. HepaBeHCTBO, pelIeHHWE HEPABEHCTBA.
MeTo uHTEepBAaJOB.

Pemenune nenbix U ApoOHO-pALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHanbHeIX ypaBHEHUN U HEPABEHCTB.

Pemenne TpuroHomMeTprYEeCKUX ypaBHEHUM.

IIppMeHeHne ypaBHEHMM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 33124 U3 Pa3IMYHbIX 001acTeil HayKU U peaIbHOU KU3ZHH.

DYyHKUMU U TPaPUKH

Oynkuusi, cnocoObl 3aganus ¢yHkuuu. ['padux PyHkuun. BzauMHo
oOpaTHbIe PYHKIUU.

OO6mactb omnpeneneHus U MHOKECTBO 3HaueHud (yHkuuu. Hymu dyHkumm.
[TpomMexyTkH 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIINU.

CrenenHas pyHKIMS ¢ HATYypadbHBIM U IEJIBIM MOKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpa@uK KOpHS N-OW CTEMEHHU.

Tpuronomerpuueckass OKPY>KHOCTb, OIPEACIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMNA YUCIOBOTO apryMEHTA.



Havana MmaTeMaTH4eCKOro aHAJIU3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/laHus NOCJIEI0BATENBHOCTEM.
MOHOTOHHBIE TTOCIE0BATEIBHOCTH.

Apudmernyeckas u reomeTpudeckas nporpeccur. beckoHeuHo yObIBaroIias
reomeTpudeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIICH reoMEeTpUUYECKOM
nporpeccun. Mopmysia CIOXKHBIX OPOLEHTOB. Mcmonb30BaHWE NPOTrpeccUur IS
peLICHUs pEeAJIbHBIX 3a/1a4 IMPUKJIAJHOrO XapaKTepa.

MHo:xecTBa U JIOrMKa

MHoO)kecTBO, onepanuu HajJ MHoOxecTBamu. Jlnarpammel Jiliepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmapara [Jjsi ONUCAaHUS pealbHBIX
MIPOLIECCOB U SIBJICHUH, PU PEIICHUH 3a]1a4 U3 JPYTUX YUEOHBIX MPEIMETOB.

Onpenenenune, Teopema, CIEeICTBUE, JOKA3aTEIbCTBO.

11 KJJACC

Yucsia 1 BHIYMCICHUSA

HarypanbHblie u nensie uncna. IIpu3sHaku Ae1MMOCTH LEIBIX YUCE.

CreneHp ¢ paunOHAJIbHBIM MOKa3areseM. CBONCTBA CTENEHH.

Jlorapudwm uncna. JleciTuUHbIE U HATypaJIbHbIE JIOTaApU(PMBI.

YpaBHeHUs] H HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXeHUH, COAEPIKAIIUX JIOTapU(MBI.

[IpeoOpa3oBaHre BBIpAXKEHHM, COAEPXKAIIUX CTENEHH C PalMOHATIbHBIM
IIOKa3aTEIIEM.

IIprMepb! TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3arenbHbIe YpaBHEHUSI 1 HEPABEHCTBA.

Jlorapudmuyeckrue ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHUH. PelleHne mpuKIIagHbIX 3a7a4 C MOMOUIBIO
CUCTEMBI JINHEVHBIX YPABHECHH.

CucTeMbl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IlpumeHenne  ypaBHEHMH, CHUCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYeCKUX 3a/ad U 3aJad U3 pas3IM4HbIX o0JacTedl HayKh M peajbHOU
KU3HU.

DYyHKUMU U TPaPUKH

Oyukius.  [lepuonuueckne  ¢yHkuuu. [IpoMexkyTKM  MOHOTOHHOCTH
¢ynkuun. Makcumymbl 1 MUHUMYyMbl ¢QyHKuuMud. HaunOonbinee 1 HamMeHbluee
3Ha4Y€HHUE (DYHKIIMU HA MPOMEKYTKE.

Tpuronomerpuyeckne QPyHKIINHN, X CBONCTBA U TpaduKH.

[TokazatenpHas u orapudmudeckast GyHKIIUN, UX CBOWCTBA U TPapUKH.

Hcnonb3oBanne rpadmkoB QyHKIUN JJIs PEIICHUS YPABHEHHM U JIMHEHHBIX
CUCTEM.



Ucnonb3zoBanne rpadukoB (QYHKIME JIsI UCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOPBhIE€ BO3HHMKAIOT IMPHU PEUICHUHU 3aJlady U3 JAPYTHX Yy4eOHBIX
MIPEIMETOB U PEATBHOM )KU3HU.

Hayajna MaTeMaTH4eCKOro aHajmu3a

HenpepsiBable pyHKIMH. MeTOJ MHTEPBAJIOB JJI PEIIEHUS] HEPABEHCTB.

[IpowsBogHass  ynkmuu. ['eomerpudeckuidi ©  (U3HUYECKUN  CMBICIT
IIPOU3BOJHOM.

[IpousBoanbie  sneMeHTapHbIX  GyHKUUNA.  DOpMyIbl  HAXOXKICHUS
IIPOU3BOIHON CYMMBbI, TPOU3BEICHUS U YACTHOTO (PYHKITUH.

[IpumeHeHue mMpou3BOAHON K UCCIIENOBaHUIO (DYHKIIMA HA MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxkieHne HaubobIIero 1 HAaMMEHbILIEro 3HaYeHUs (PYHKIIMU Ha
OTpE3KE.

[IppuMeneHne nNPOU3BOAHOM JUIA HAXOXKACHUS HAWIY4IlIEero pElIeHUs B
IPUKIAIHBIX 3aJadax, U1 ONpPENENICHUs CKOPOCTH Ipolecca, 3aJaHHOIOo
dbopMyoi i rpaduKoM.

[TepBoo6pa3znas. Tabnuia nepBooOpa3HBIX.

WNurerpan, ero reomerpuyeckuii W (QuU3MYecKUid CMbICI. Beruncinenue
uHTerpana no gopmyne Herorona—IJleiiOHuna.



IINTIAHUPYEMBIE PE3YJIBTATHI

OcBoenne ydeOHOro mpeamera «Maremaruka» JOJDKHO 00eCIeunBaTh
JIOCTIDKEHHME HAa YPOBHE CPEHEr0 0011Iero o0pa3oBaHusl CIEAYIONINX TUYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS TMPOTpaMMbl y4eOHOro mMpeameTa
«MaremaTnka» XapaKTepu3yoTCs:

I'paxx1anckoe BoCIIUTaHUE:

c(hOpPMHPOBAHHOCTHIO TPAXKITAHCKOHN MO3UIIUN 00YUaIOIIET0Cs KaK aKTHBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUUCKOTO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PAZIUYHBIX CTPYKTYp, SBICHUH,
npoLeayp TpakIaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJCHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUH C HX
GYHKIUSIMUA U HA3HAYCHHUEM.

[TatpunoTrnueckoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCUHUCKON TPAKIAHCKON MICHTUYHOCTH, YBOKCHHS K
MPOILJIOMY U HACTOSINIEMY POCCUHUCKOM MaTeMAaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM LIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTIKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HATHUYECKOrO0  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTHKEHHUI HayKU U JEATEeIbHOCThIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMUMUBOTO Oy aYIIETO.

DCTETUYECKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOUIEHWEM K MHpPY, BKIIOYAs ACTETHKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad, pelLIeHuN, pacCyXJICHUN;
BOCIIPUHMMYHMBOCTHIO K MATEMATUYECKUM aCTIEKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA.

®u3nYECKOE BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTeMaTHYCCKUe 3HAHUA B
WHTEpecax 37J0pOBOTO U O6e30macHoro 00pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE INMHUTAaHHE, COATTAHCHPOBAHHBIN PEXUM 3aHATUH U

OTJIbIXa, perymnsipHas duznueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILICHCTBOBAHMS, npu 3aHATUSAX CIIOPTHUBHO-03/]0POBUTEIBHOM
NeSATENbHOCTBIO.

TpynoBoe BocIUTaHUE:



TFOTOBHOCTBIO K TPYJy, OCO3HAHUEM IIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepam  mpodecCHOHANBHOM  AESTENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBHIOOP
Oynymeld mpodeccun U pPeaqu30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IIJIAHBI;
FOTOBHOCTBIO M  CHOCOOHOCTHIO K  MaTeMaTUYeCKOMY OOpa30BaHUIO U
caMO0Opa30BaHUI0 Ha MPOTSKEHUHM BCEW MKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MTPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIlPaBIEHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO DSKOJOTUYECKON KYyJIbTYphbl, MOHUMAHHEM BIUSHHUS
COL[MAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW M COLUAIBLHOU
Cpenbl, OCO3HAaHHEM TJIOOAIBHOIO  XapakTepa H3KOJOIMYECKUX MpoO0sem;
OpUEHTAllMe Ha NPUMEHEHUE MAaTeMaTHUYEeCKUX 3HAHWM JJIs pelIeHUs 3aaad B
o0JacTH OKpy)KarolleW Cpepl, IUIAHUPOBAHUS TIOCTYNKOB U OLEHKH HX
BO3MOXHBIX ITOCJIECTBUN I OKPYIKAIOLIEH CPEBI.

[leHHOCTH HAYYHOTO NNO3HAHUS:

c(hOpMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKM W  OOUIECTBEHHOM  MPaKTUKH, [MOHUMAaHUEM
MaTEMaTUYECKOM HayKH Kak cgepbl YeJIOBEUECKOW ESITEeIbHOCTH, ITAloB €€
pa3BUTUS M 3HAYUMOCTH JJisi Pa3BUTHUS LMBWIM3ALUU; OBJIAJACHUEM S3BIKOM
MaTEMaTUKH M MaTEMaTUYECKOM KyJIbTYpOM Kak CpEICTBOM IIO3HAHMS MUDA;
TOTOBHOCTBIO OCYILECTBIISATh IMPOEKTHYKD M HCCIEAOBATENIBCKYIO JESITEIBHOCTh
WHJMBUAYAJIBHO U B TPYyIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

MeTtanpeamMeTHble pe3yIbTaThl OCBOCHHS MPOTPaMMbl Y4eOHOTO MpeaMeTra
«MaremaTuka» XapaKTepU3yIOTCI OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCLCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBLMU
OelicmeusaMuU, YHUBEPCATbHBIMU Pe2YIIMUSHLIMU OellCEUAMU.

1)  Vuuseepcanonvie  nosnasamenvuvlie  Oeticmsus,  obecneuusaom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCO8 0OYYaAOWuxcsa (0ceoenue
Memo008  NO3HAHUS — OKpydcamweeo  Mupa,  npumMeHenue  J102U4ecKux,
uccie008amenbeKux onepayull, ymerutl pabomams ¢ ungopmayueti).

ba3oBbie Jornyeckue qeHCTBUSA:

e BBIABIIATH M XapaKTEPHU30BaATh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHICCKUX
O00BEKTOB, TOHATHUN, OTHOIIEHWH MEXAY TMOHATUAMH; (HOPMYIUPOBATH
OTpeNeeHUus]  MOHATUN, YCTAaHABIMBATH CYIIECTBEHHBIM  MPHU3HAK
KJaccu(puKany, OCHOBAaHWS JUIsi OOOOIIEHUS W CPAaBHEHWS, KPUTEPUU
IPOBOJIUMOTO aHAIHN3a;



BOCIIPUHUMATh, (OPMYJIUpOBaTh M  NPEOOPA3OBBIBATh  CYXKJICHUS:
YTBEPAUTENIbHbIE W OTpULATEIbHbIC, €IMHUYHBIC, YacTHbIE U OOIIHE;
YCJIOBHBIE;

BBISIBIISAITh ~ MATEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
NpoTUBOpeurs B (pakTax, JAHHBIX, HAONIONCHUSX U YTBEPKICHUSAX;
npejjiaratb ~ KpUTEpUM  JJI  BBISIBJICHHS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

JenaTh BBIBOABI C MCIOJIB30BAHMEM 3aKOHOB JIOTUKH, NE€IYKTHUBHBIX WU
MHIYKTHUBHBIX YMO3aKJIHOUECHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJAECHUM (MPsSIMbIE U OT MPOTHUBHOIO), BBICTPAUBATH apryMEHTAIIUIO,
MPUBOJUTHh TMPUMEPHl M KOHTPHPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJCHHS U BbIBOJBI,

BBIOMpATh CMOCO0 perieHus: ydeOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUsS, BHIOMpaTh HauOoJiee MOAXOASIHUA C YIETOM
CaMOCTOSTEINILHO BBIIETIEHHBIX KPUTEPHUEB).

ba3oBbie HCCJIEA0OBATCIILCKUEC ﬂ@ﬁCTBHH:

MCII0JIb30BaTh BONPOCHI KaK MCCIENOBATEIbCKUM MHCTPYMEHT MO3HAHUS;
(opMynHpoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTUBOpPEUYHUE, MpoOIeMy,
yCTaHABIMBAaTb WCKOMOE€ W  JaHHoe, (OpMHUpPOBATH  TUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

IPOBOJUTH CaMOCTOSITEIILHO CIUIAHUPOBAHHBIN DKCIIEPUMEHT,
UCCIIEJOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTreMaTH4eCcKOro
0o0BbEKTa, SIBJIECHHUSA, MpOLEcCca, BbIABICHUIO 3aBUCUMOCTEH MEXAY
00BbEKTaMU, SIBJICHUSIMH, IPOLECCAMU;

CaMOCTOSITENILHO (hOPMYJIMPOBATH O0OOIICHUSI U BBIBOJABI M0 pe3yjibTaTaM
NpOBEAEHHOTO HAOIIONCHUS, WCCIEIOBaHUs, OICHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX PE3YyJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOKHOE DPA3BUTHE NPOLECCA, a TAKXKE BbIABUIATH
IPEAINOIO0KEHNS O €70 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ uadopmarmeii:

BBISBIIATE JNeunuTel MHPOpMAIMU, JaHHBIX, HCOOXOAMMBIX IS OTBETA
Ha BOTIPOC U JIUIS PEIICHUS 3a/1a4H;

BEIOMpAaTh  WHGOpPMAIIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMATHU3UPOBATh M HMHTEPIPETHUPOBATH WH(OPMAITHIO
Pa3TUYHBIX BUJOB U (POPM MIPEACTABICHHUS;

CTPYKTYpPUPOBAaTh MHPOPMAIIUIO, TPEJCTABIATH €€ B pa3InuHbIX (popmax,
WUTIOCTPUPOBATH TpaduuecKky;

OILICHUBATH HaJIEKHOCTD UHGOpMAITUH 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.



2)

Vuusepcanonvie  KOMMyHUKamueHuwle Oelicmeus,  obecneyugarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OVHAIOUWUXCSL.
OO0urenue:

BOCIIPUHUMATh W (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHU C
YCIIOBHSIMHU | TIEJISIMH OOIICHMS; ICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOO
TOYKY 3PEHHUS B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHECHUS TI0
XOJly pelleHus 3a/1a4u, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3yJIbTaT;

B X0l OOCYKICHHS 3a7aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/laud, BRICKAa3bIBAaTh UJICH, HAICJICHHBIC HA ITOUCK
pEIICHUs; COMOCTABISITh CBOM CYXKJICHUS C CYXICHUSMH JPYTUX
YYaCTHHKOB JHAyiora, OOHAPY)KWBATh Pa3IMIUEe W CXOJCTBO TO3WIINN; B
KOPPEKTHOU GopMe HopMyTUpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yJNbTAaThl  PENICHHWS  3a7a4d,  OKCIEPUMEHTA,
UCCIICOBAaHMS,  MPOEKTa;  CaMOCTOSITENIbHO  BbIOMparh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTAIIMU U OCOOCHHOCTEH ay IUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMaTh W HWCIONb30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIWBUTyaTbHOW paOOTHI IPH PENICHUH YUeOHBIX 3a/1a4; MPUHAMATH I1EJTh
COBMECTHOW JeATEIbHOCTH, TUIAHUPOBATH OPTaHM3AIMI0 COBMECTHOM
paboThI, pacpeAessITh BUABI paOOT, JOTOBAPUBATKLCS, 00CYX IATh MPOIECC
U pe3yJbTaT paboThl; 00001aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYNMOBBIX opMax paboThI (00CYKIeHUs, 0OMEH MHEHHIA,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO YacTh pabOTBI W
KOOPJAMHHUPOBATh CBOM JICHCTBUS C JAPYTMMH UICHAMH KOMAaHJbI;
OIICHMBATh KA4Y€CTBO CBOETO BKJIaJia B OOIIMHA MPOIYKT IO KPUTEPHSIM,
c(hOpMyTMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

Vuueepcanvuvie  pecynamuenvle  Oelicmeusl, obecneuusarom

GopmuposaHnue cMbiCIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranu3zanusi:

COCTABJISITh TUJIaH, AITOPUTM PEIICHUS 3a]]a4M, BBIOUPATh CIIOCO0 PEIIeHuUs C

y4€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ y4€TOM HOBOU MH(OpMaIuu.
CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM  TIO3HABATEIbHON peduieKCHUM KaK OCO3HAHUS
COBEPIIAEMBIX JIEHUCTBUUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB,;
BIIQJIETh CHOCOOAMM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U
pe3yJibTara peluieHuss MaTEMAaTUYECKOMN 3a1a4H;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb IIpU PELICHUU
3a7]a4d, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HANIEHHBIX OITUOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBAThb COOTBETCTBUE pe3yJibTaTa LEJIW M YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTWKEHUS WIM HEAOCTWKCHHUSA PE3yJIbTATOB IEATEIBHOCTH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATHI

OcBoenne yueOHOro Kypca «Anredpa U Hayajla MaTEMaTUYECKOTO aHAJIA3a
Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUs JOJDKHO 00ECIeUrBaTh JOCTHKEHUE
CJIEYIOIIUX TPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB:

10 KVIACC

Yuciia v BbIYMCICHUS

OnepupoBaTh NOHATHSAMHU: PALMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U IECATUYHAs JPOOb, IPOLEHTHI.

BeinonuaTe  apudmMerHueckue — omepalMd € PAlMOHAIBHBIMU U
JNEUCTBUTEILHBIMU YUCIIAMU.

BoinonHATe npuOIMKEHHBIE BBIUMCICHUS, UCIIONIBb3Ys MpaBuja OKpYTJIEHUs,
JieaTh NPUKUAKY U OLEHKY PE3yJIbTaTa BHIYMCIICHHN.

OnepupoBaTh NOHATHUAMM: CTENEHb C ILEJBIM IIOKa3aTellieM; CTaHIapTHas
dbopMa 3amucu JIEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIIOJIb30BaTh MOAXOAANIYIO (DOPMY 3alUCU IEUCTBUTENbHBIX YUCEI JIJISl PEIICHUS
IPAaKTUYECKUX 3a/1a4 U NPEACTABICHUS JAaHHBIX.

OnepupoBatrh MOHATUSIMH: CUHYC, KOCHHYC M TaHT'€HC MPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIUY.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YPAaBHEHHE;

BreimonusaTe mpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAXKEHUI U peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonHaTe npeoOpa3zoBaHUs LIEbIX, PAlMOHAIBHBIX W HppalMOHAIbHBIX
BBIDAKEHWM W pellaTb  OCHOBHBIE THUIBI  LEJBbIX, PALUMOHAIBHBIX U
UPpPaLOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHUSI U HEPABEHCTBA JJI PELICHUS MATEMATHYECKUX 3a/1a4
M 3a]1a4 U3 Pa3IMYHbIX 001acTel HAyKH U PEaIbHOW XKU3HH.

MopenupoBaTh peallbHblE CUTyalldd Ha S3bIKE aiureOpbl, COCTABIISThH
BBIDQ)XCHUs, YPAaBHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIEA0BaTh
MOCTPOEHHBIE MOJEIU C MCITIOJIb30BAHUEM alapara aiareopsl.

DOyHKIMU U TPaPUKH



OnepupoBarh MOHATUSIMH: (YHKIUS, CIOCOOBI 3a7aHus (PYHKIIMH, 001acTh
onpeielIeHus] U MHOXKECTBO 3HA4YeHHM (QYyHKIUHU, Tpaduk (PYyHKUUHU, B3aUMHO
oOpaTHble PYHKIUU.

OnepupoBaTh TOHATHAMH: YETHOCTh M HEUETHOCTh (QYHKIUH, HYIU
(GYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonp3oBaThk rpaduku GyHKIHA 7151 PEIICHUS YPaBHEHUH.

Crpouth 1 unTaTh TpaduKu JTUHEHHON (PYHKIUHU, KBAAPATHUYHON (PYHKITUH,
CTENEHHON (QYHKIIUHU C TEIBIM MTOKa3aTeJIeM.

Ucnonb3oBath rpaduku GyHKIMA 71 HUCCIEAOBAHHS TPOLIECCOB U
3aBUCUMOCTEH MpU pElIeHUH 3a/1ad U3 JPYTruX y4eOHBIX MPEIMETOB U pealbHOU
KU3HU; BBIpaXaTh GOpMyJIaMH 3aBUCUMOCTH MEXTY BEITUUYUHAMH.

Hauaja maTeMaTH4ecKoOro aHaju3a

OnepupoBaTh MOHATHSMH: IOCJIEAOBATEIBHOCTh, apupMeTHUecKas u
reoMeTpHuyecKas Mporpeccuu.

OnepupoBaTh MOHATUSAMH: OECKOHEYHO YOBIBalOIlas TIeoMeTphuecKas
mporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUH.

3amaBath MOCIEA0BATEIHPHOCTH PA3IMYHBIMU CIIOCO0aMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U MIPOTPECCHUM I PELICHUS
peaNIbHBIX 3a[1a4 MPUKIAJTHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

OnepupoBaTh MOHATUSIMHU: MHOXECTBO, OTIEpAIH HaJl MHOKECTBaMH.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaTr JUisi  ONMUCAHUs
peanbHBIX MPOILIECCOB M SIBJICHHM, MPU pEIICHUH 3a7ad U3 APYruX Y4eOHBIX
IPEIMETOB.

OnepupoBaTh  MOHITHIMH: ompejieNieHne,  Teopema,  CJE/ICTBUE,
JI0Ka3aTeNbCTRO.

11 KIJACC

Yucia 1 BHIYMCICHUSA

OnepupoBaTh MOHATUAMH: HATypalbHOE, I€J0€ YHCIO; HCHOJIb30BaATh
NPU3HAKU JIEIMMOCTH LEJbIX YUCEN, PA3JIOKEHUE YMCIIAa HAa MPOCThIE MHOKUTEIN
IUISL pEIICHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTENIEHb C PAlMOHAJIBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHSTUSIMU: JIOTapu(pM 4YHCIA, JECATUYHBIC U HATypaJbHBIC
J0Tapu(pMBI.

YpaBHeHUs] U HEPABEHCTBA

[IpumensaTh CcBOWCTBa CTEMEHHW ISl  NpeoOpa3oBaHMsl  BBIPAKCHUM;
ONIEPUPOBATH TOHATUSAMU: IIOKA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO; PEIIATH
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.



BoimonHATe npeoOpazoBaHUs  BBIPAXKEHUH, COAEpPKAIIMX JIOTapU(pMBbL;
ONIEpUPOBATH MOHATUIMMU: JIOTAPU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO; PEILATh
OCHOBHBI€ THUIIbI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTp pemenns npocTelmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NOHATHAMU: CUCTEMA JIMHEHMHBIX YPABHEHHM M €€ PEIICHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN [T PELICHUS IPAKTUYECKUX 3a1a4.

Haxonutp pemienus nmpocTenmmx CUCTEM M COBOKYITHOCTEHW PAllMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peajbHblE CUTyallUd Ha S3bIKE€ anreOpbl, COCTaBIISTH
BBIDAKCHUSI, YPABHEHUS, HEPABEHCTBA M CUCTEMBbl [0 YCIOBHUIO 33J1ayH,
UCCJIEI0BATh MMOCTPOEHHBIE MOJIENU C UCIOJIB30BAHUEM alllapaTa aareophl.

DyHKUHUU U rpaduKu

OnepupoBaTh  MOHATHSAMH:  TEpUOAUYECKass  (DYHKUHSA, MPOMEXKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKHA OJKCTpeMyma (yHKIUH, HauOoiblIee U
HauMeHbIllee 3HAueHUs (QYHKIUM Ha TPOMEXKYTKE; MHCIOJIb30BaTh MX JJIs
UCCIIeJOBaHMs PYHKIMHU, 3aJaHHOU IpauKOM.

OnepupoBaTh MOHATUSIMH: TpadUKU MOKA3aTENbHOU, JorapupMuUYecKol u
TPUTOHOMETPUUECKUX (PYHKUUN; N300paxaTh UX HA KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh JJIsl PELICHUs] YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOMN IUIOCKOCTH TPaQUKU JTHHEHHBIX YpaBHEHHI
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JINHEMHBIX YPaBHEHUM.

Hcnonp3oBath rpaduku (QYHKOMM JJIs HMCCIEAOBAaHUSA IPOLIECCOB MU
3aBHUCUMOCTEH U3 IPYruX y4eOHBIX AUCLUILINH.

Hayana MmaTeMaTH4€CKOro aHAJIN3a

OnepupoBaTh NOHIATUSMU: HEMpepbIBHAS (QYHKUMS; TPOU3BOAHAS (DYHKIINH;
UCIOJIb30BaTh FTEOMETPUUYECKUA M (PU3UYECKHUI CMBICT TPOU3BOJAHON JIJIS1 PEILICHHUS
3az1ay.

HaxoauTs npou3BoAHbBIC AIEMEHTAPHBIX (PYHKIIUNA, BEIYUCISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSL, YACTHOTO (QYHKIIHIA.

Hcnonp30BaTh NPOU3BOIHYIO AJI UCCIIEIOBAaHUS (YHKIIMM HA MOHOTOHHOCTD
U 3KCTPEMYMBbI, IPUMEHSATh PE3YJIbTaThl UCCIEAOBAHUS K IOCTPOEHUIO IPAPHUKOB.

Hcnonp30BaTh NpOU3BOAHYIO MJII HAXOXKIACHUS HAWIYUYLIEro PELICHUS B
NPUKJIAIHBIX, B TOM YHCIJIE COLMAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh NOHATUSMHU: [EpBOOOpa3Hasi W  HMHTErpajl; IOHUMATh
reOMeTpUUECKU U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts mepBooOpasHble 37eMEHTapHbIX (DYHKUWN; BBIYUCIATH WHTErpal
no gopmyne HeroTona—JleitOuuna.

Pewars npuknanHele 3agayd, B TOM YHUCIE COLUAIBHO-DKOHOMHYECKOIO Y
(pU3nYECKOro XapakTepa, CpeCTBAMU MaTEMAaTHYECKOT0 aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanuectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Kontpoabubie | IlpakTnueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoTsl padoThI
pecypcsbl
MHokecTBa palMOHAJIBHBIX U https://resh.edu.ru/
1 JIEACTBUTEILHBIX YK Cell. PallnoHaIbHBIE 14 1
ypaBHEHUS U HEPABEHCTBA
5 Oynakuuu u rpaguku. CTeneHsb C MeNIbIM 6 https://resh.edu.ru/
noKasaresnem
3 ApudmeTnueckuil KOpeHb N—OH CTETEHHU. 18 1 https://resh.edu.ru/
HppanmonanbHpie ypaBHEHHUS U HEPABEHCTBA
DopmyJIbl https://resh.edu.ru/
4 TPUTOHOMETPHUH. TpUrOHOMETpHUUYECKUE 22 1
ypaBHEHUS
5 Ioce[oBaTeNbHOCTH U IPOTPECCHH 5 hitps://resh.edu.ru/
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 3 1 https://resh.edu.ru/
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KITACC

KosmnuectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
Kontpoabubie | IlpakTnueckue
n/n NporpaMmbl Bcero o0pa3oBaTe/bHbIC
padoThbl padoTbI
pecypcbl
Crenens ¢ palliOHaIbHBIM MTOKa3aTeIeM. http://mathnet.spb.ru/
1 [TokazarenbHas pynkuus. [lokazaTenbHble 12 1
YpaBHECHHS U HEPABCHCTBA
Jlorapudmudeckas hyHKIMS. http://mathnet.spb.ru/
2 Jlorapudmuueckue ypaBHEHHs U 12
HEPaBCHCTBA
Tpuronomerpuueckre PyHKIIUN U UX http://mathnet.spb.ru/
3 rpa¢uku. Tpuronomerpuueckue 9 1
HEPaBEHCTBA
4 IIponsBoanas. [lpumenenne npou3BogHOM 24 1 http://mathnet.spb.ru/
S) WuTerpan u ero npuMeHeHus 9 http://mathnet.spb.ru/
6 Cucremsl ypaBHEHUN 12 1 http://mathnet.spb.ru/
7 HarypanbHble u 11em1ble Yrciia 6 http://mathnet.spb.ru/
3 [ToBTOpEeHME, 0000IICHNE, CUCTEMATH3AIIUS 18 5 http://mathnet.spb.ru/
3HaHUMN
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnuyecTBo 4acos JIeKTPOHHbIE
[1]
Jl:;_n Tema ypoka Beero Kontpoabnbie | IlpakTuueckue J::;:ennﬂ ::;Ilc)l;l;zl:;feﬂbﬂme
padoThI padoThI pecypes:
I mosyroaue
MHokecTBO, onepauu Haj http://mathnet.spb.ru/
1 MHO>eCTBaMu. J{narpammepl 1
Ditnepa—Benna
Parnuonansubie unciaa. OOBIKHOBEHHBIC U http://mathnet.spb.ru/
2 JIECITUIHBIC TPOOH, TIPOLICHTHI, 1
0eCKOHEYHBIE TIEPHOAMYECKUE TPOOH
Apudmernueckue onepammm ¢ http://mathnet.spb.ru/
3 parMoHaIbHBIMH YHCIIAMH, 1
npeoOpa30BaHUsl YNCIOBBIX BHIPAKEHUM
[Ipumenenue apoOeit U MPOLICHTOB ISt http://mathnet.spb.ru/
4 perieHus HpI/IKJ'Ia,Z[HL:IX 3anaqv u3 ) 1
pa3IUYHBIX OTpaciiell 3HAHUI U peaTbHOI
JKM3HU
5 BXOIHOI KOHTPOIH 1 1 http://mathnet.spb.ru/
5 JleicTBuTenbpHbIE yncia. PanimonaabHbIC U 1 http://mathnet.spb.ru/
UPpALMOHATILHBIC YHCIIA
7 ApudMeTrndecKkue ornepanuu ¢ 1 http://mathnet.spb.ru/
JICUCTBUTEIBHBIMU YHCIAMU
8 [TpubnmkEHHbBIC BBIYMCICHUS, TIPAaBUIIA 1 http://mathnet.spb.ru/

OKpPYTJIEHUS, IPUKUIKA U OLICHKA




pe3yiibTara BBIUMCIICHU N

ToxaecTBa 1 TOXKASCTBEHHBIC

http://mathnet.spb.ru/

pCHICHUS NPAKTUYCCKUX 3a1ad U
MMpCACTABJICHUA TaAHHBIX

9

npeoOpa3oBaHUs
10 YpaBHeHHEe, KOPEHb ypaBHEHUS http://mathnet.spb.ru/
11 HepaseHncTBo, pelieHue HepaBeHCTBA http://mathnet.spb.ru/
12 MeToJ1 HHTEpBAITOB http://mathnet.spb.ru/

Pemenne nensix 1 1poOHO-paIHOHAIBHBIX http://mathnet.spb.ru/
13 PODHOP

YpPaBHEHUI U HEPABEHCTB

KonTtponsHas pabora o reme
14 "MHoOXeCcTBa palluOHAJIBHBIX U

e CTBUTEIIHLHBIX YKcell. PalimoHaIbHBIC

YpaBHEHUS U HEPABEHCTB"
15 OyHKIHS, CIOCOOBI 3aJaHHs (PYHKIIHH. https://resh.edu.ru/

B3anmuo obpatHbie GyHKINN

I'paduk pynkmuu. O6macTs onpenencHus https://resh.edu.ru/
16 ¥ MHOXKECTBO 3HaueHu# ¢pyHkiuu. Hymnu

bynkuun. [IpomexyTku

3HAKOIIOCTOSIHCTBA
17 UérHble 1 HeYETHBIE PYHKIINH https://resh.edu.ru/

CTeleHs ¢ IeNbIM ITOKa3aTeNEM. https://resh.edu.ru/
18 CrangaptHas ¢popma 3amucu

JIEMCTBUTEIILHOIO YHCIa

Hcnonb3oBanue noaxoasimeit popmbl https://resh.edu.ru/
19 3alUCH JEUCTBUTENBHBIX YHUCET I




CrenenHast GyHKILHUS C HATypaJIbHBIM U

https://resh.edu.ru/

20 eNbIM TIoKa3areneM. E€ cBoiicTBa u
rpadux

21 Apudmernueckuii KOpeHb HaTypaIbHON https://resh.edu.ru/
CTEIIEHU

29 Apudmerndeckuii KOpeHb HATYPATbHOU https://resh.edu.ru/
CTENEHU

23 CaoiicTBa agHQ)MeTquCKoro KOPHSI https://resh.edu.ru/
HaTypaJbHOM CTENEHU

24 CaoiicTBa apUI/I(i)MeTI/I‘IeCKOFO KOpHSI https://resh.edu.ru/
HaTypaJIbHOM CTENEHU

o5 CaoiicTBa ap“I/IQ)MeTquCKOFO KOpHS https://resh.edu.ru/
HaTypaJbHOM CTENEHU

26 I[eﬁf:TBI/I;I ¢ apu(MeTHIECKUMHU KOPHIMHU https://resh.edu.ru/
N—oii cTeneHu

97 HeticTBust ¢ apuMeTUUECKUMH KOPHSIMHU https://resh.edu.ru/
N—0# CTeIICHU

28 I[eﬁfTBHH ¢ apu(pMETHIECKUMH KOPHIMHU https://resh.edu.ru/
N—o#l CTeneHn

29 Kontponbnas pabdora 3a | momyroaue https://resh.edu.ru/

30 I[eﬁfTBHH ¢ apu(pMETHIECKUMH KOPHIMHU https://resh.edu.ru/
N—oil cTeneHun

II monyroaue

31 Pemenue nppannoHaIbHBIX YPaBHEHUHN U https://resh.edu.ru/
HEPABEHCTB

30 Pewienne uppanuoHaJIbHBIX YPAaBHEHUU U https://resh.edu.ru/

HCPAaBCHCTB




Pemienune uppaimoHanbHbIX YpaBHEHUH U

https://resh.edu.ru/

33
HEPABEHCTB

34 Pemenne nppalnOHAIbHBIX YPaBHEHUH U https://resh.edu.ru/
HEPABEHCTB

35 Pewienne nppanuoHalbHBIX YPAaBHEHUN U https://resh.edu.ru/
HEPABCHCTB

36 CoiicTBa u TpaduK KOpHS N-0if CTENICHN https://resh.edu.ru/

37 CoiicTBa u rpaduk KOpHS n-0il cTeneHn hitps://resh.edu.ru/
KontponsHas paborta no reme

38 "ApudmeTrndeckuii KOpeHb N—0il CTETICHH.
WppanmonanbHble ypaBHEHUS U
HepaBeHCTBA"

39 CuHycC, KOCHHYC ¥ TAHT€HC YUCJIOBOTO https://uchi.ru/
aprymeHra

40 CuHyc, KOCHHYC ¥ TAaHT€HC YUCJIOBOTO https://uchi.ru/
aprymMeHra

a1 ApKcuHYC, apKKOCHHYC M apKTaHT'€HC https://uchi.ru/
YHCIIOBOTO apryMeHTa

42 ApKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC https://uchi.ru/
YHCIIOBOT'O apryMeHTa
TpuroHomerpudeckast OKpyKHOCTb, https://uchi.ru/

43 OTIpeieIeHUe TPUTOHOMETPHUECKIX
(YHKIMH YUCIOBOTO apryMeHTa
TpuroHomeTpudeckas OKpyKHOCTb, https://uchi.ru/

44 OTIpeJIeIICHUE TPUTOHOMETPUUECKUX
(YHKIMH 9HUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUECKUE https://uchi.ru/

dbopMy bl




OcHOBHEIE TPUTOHOMCTPUYICCKHUEC

https://uchi.ru/

46 bopMyJibI

47 OCHOBHBIE TPUTOHOMETPUUECKUE https://uchi.ru/
bopmyIbI

48 OCHOBHBIE TPUTOHOMETPUUYECKUE https://uchi.ru/
bopMyITBI

49 [IpeoOGpa3zoBaHKe TPUTOHOMETPUIECKUX https://uchi.ru/
BBIPAKECHUI

50 HpeoGpa3033aHMe TPUTOHOMETPUYECKUX https://uchi.ru/
BBIPKEHUI

51 [IpeoOpa3zoBaHre TPUTOHOMETPUICCKUX https://uchi.ru/
BBIPAKECHUI

59 [Ipeobpa3oBanre TPUTOHOMETPUUYECKUX https://uchi.ru/
BBIPKEHU I

53 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX https://uchi.ru/
BBIPAKEHUI

54 Pemenue TpuroHoMeTpUYECKUX https://uchi.ru/
ypaBHEHUM

55 Peuienne TpUroHOMETpUYECKUX https://uchi.ru/
YpaBHEHUU

56 Pemenue TpuroHomMeTpruYECKUX https://uchi.ru/
YPaBHEHUU

57 PemieHne TpuroHOMETpUYECKUX https://uchi.ru/
ypaBHEHUU

58 Pemenue TpuroHoMeTpUYECKUX https://uchi.ru/
YpaBHEHUH

59 Pemienne TpuroHOMETpUYECKUX https://uchi.ru/
ypaBHEHUU

60 KonTtponbHas padora no teme "Popmyibl




TPUTOHOMETPHUH. TPUTOHOMETPUUYECKUE
ypaBHEHHUS"

TlocnenoBaTeabHOCTH, CIOCOOLI 3aJaHUs

https://www.yaklass.ru/

61 nocJsenoBaTenbHOCTe. MOHOTOHHBIE 1
MOCJIEI0BATEIbHOCTH
Apudmerrdeckast 1 reoMeTpruIecKas https://www.yaklass.ru/
62 nporpeccuu. Vcroib30BaHUE TPOTPECCUU 1
JUIS pellieHus peabHbIX 3a7a4
MPHUKJIATHOTO XapaKTepa
beckoneuHno yObIBaroIiasi reoMeTpruiecKas https://www.yaklass.ru/
63 nporpeccusi. CymMma O€CKOHEYHO 1
yObIBaIOLIEH r€OMETPUUECKON TPOrPecCUuu
64 dopmyia CIIOKHBIX MTPOLIEHTOB 1 https://www.yaklass.ru/
65 dopmyJia CI0KHBIX IPOLEHTOB 1 https://www.yaklass.ru/
O0o0meHue, cucTreMaTu3alys 3HaHUH 3a https://www.yaklass.ru/
66 KypcC alreOpbl B Hadall MaTeMaTHIECKOTO 1
ananu3za 10 kiacca
67 Htorosas koHTpoJbHASA paboTa 1
O0001eHne, cucTeEMaTH3allMs 3HAHUH 3a
68 KypcC ajreOpbl ¥ Ha4aJl MaTeMaTHYECKOTO 1
aHasm3a 10 kmacca
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME




11 KITACC

KosmnuecTBo yacos JIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrtpoabnbie | IIpakTnueckune
n/n Bcero u3yyeHusi | o0pa3zoBaTe/bHbIC
padoThl padoThI
pecypchl
I mosryrogue

1 CreneHb ¢ paliMOHAJIbHBIM IIOKa3aTelneM 1 https://www.yaklass.ru/
2 CRONCTRA CTCIICHI 1 https://www.yaklass.ru/
3 [IpeoOpa3oBaHue BbIpaXeHUM, COEPIKALINX 1 https://www.yaklass.ru/

palrOHAJIbHBIE CTENIEHU
4 [TpeobpazoBanue BhIpaKESHU, COIEPKALTIX 1 https://www.yaklass.ru/

palMOHAJIbHBIE CTEIEHU
5 BXOHOI KOHTPOIH 1 1 https://www.yaklass.ru/
6 [lokazarenbHble ypaBHEHUS U HEPABEHCTBA 1 https://www.yaklass.ru/
7 [TokazaTenbHBIC ypaBHEHUS U HEPABEHCTBA 1 https://www.yaklass.ru/
8 Iloka3aTesbHBIE ypaBHEHUS U HEPABEHCTBA 1 hitps://www.yaklass.ru/
9 [lokazarenbHble ypaBHEHUS U HEPABEHCTBA 1 hitps://www.yaklass.ru/
10 [Toka3aTenbHbIE YpaBHEHHS 1 HEPABEHCTBA 1 https://www.yaklass.ru/
11 [TokaszaTenbHast GyHKIIHS, €€ CBONCTBA U 1 https://www.yaklass.ru/

rpaduk
12 KonTtponpHast padora o teme "Crenens ¢ 1 1

palrOHaJIbHBIM ITOKA3aTCIICM.




[TokazarenbHas ¢pyHkuus. [lokazarenbHble
YpaBHEHHUsI U HEpaBeHCTBA"

https://uchi.ru/

13 Jlorapudm yucna

14 JlecaTuuHbIE U HATYpaAJIbHBIE JTOTapH(PMBbI https://uchi.ru/

15 [IpeoOpa3oBaHue BBIpaXKEHH, COIEPKALTIX https://uchi.ru/
aorapudmbl

16 [IpeoOpazoBanne BBIpaKEHUH, COEPIKAIINAX https://uchi.ru/
Jorapugmbl

17 [IpeoOpa3zoBaHue BEIpaXKEHH, COIEPKALTIX https://uchi.ru/
norapuhMbl

18 [IpeoOpa3zoBanme BEIpAKEHUH, COJIEPIKAIINAX https://uchi.ru/
JorapuQmbl

19 Jlorapudmuueckue ypaBHEHHsS U https://uchi.ru/
HEpaBEHCTBA

20 Jlorapudmudeckre ypaBHEHUS U https://uchi.ru/
HEpaBEHCTBA

21 Jlorapudmuueckue ypaBHEHH U https://uchi.ru/
HEpaBEHCTBA

29 Jlorapudmuueckue ypaBHEHUS U https://uchi.ru/
HEpaBEHCTBA

23 Jlorapudmudeckast pyHKIus, €€ CBONCTBA U https://uchi.ru/
rpadux

24 Jlorapudmuueckas GyHKIus, €€ CBOICTBA U https://uchi.ru/
rpaduk

o5 Tpuronomerpuueckue QyHKIIUN, UX https://uchi.ru/
CBOICTBA U IpauKu

26 Tpuronomerpuyeckue QyHKINH, UX https://uchi.ru/




CBOMCTBA U IpaduKu

Tpuronomerpuyeckue QyHKIUH, UX

https://uchi.ru/

27 .
CBOIicTBa U rpaduku
28 Tpuronomerpuueckne PyHKIUU, UX https://uchi.ru/
CBOICTBa U TpaduKH
29 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB https://uchi.ru/
30 [Tpumeps! TPUTOHOMETPUUECKUX HEPABEHCTB https://uchi.ru/
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB https://uchi.ru/
32 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB https://uchi.ru/
KontponbHas padoTta 1mo teme
"Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHEHUS U
33 HepaBeHCTBA. TpUroHOMETpHUYECKHe
GYHKIIUY ¥ BX
rpadukn. TpuroHoMeTpuIecKue
HepaBeHcTBa"
34 HemnpepbiBHbie QyHKITMN https://resh.edu.ru/
Metoa HHTEpBAJIOB IJISI PEIICHUS https://resh.edu.ru/
35 p p
HEPaBEHCTB
36 MeTto1 HHTEPBAIOB IS PEIICHUS https://resh.edu.ru/
HEPaBEHCTB
37 IponssomHas dyHKIHH https://resh.edu.ru/
38 TponsBomHas dyHKIHH https://resh.edu.ru/




['eomeTpuyeckuii U GU3NUECKUI CMBICTT

https://resh.edu.ru/

39 .
MIPOU3BOTHOM
40 ['eomeTpudeckuii 1 GU3NIECKUN CMBICI https://resh.edu.ru/
MIPOU3BOAHOMN
41 [TpousBoaHBIE IIeMEHTAPHBIX (QYHKIIUN https://resh.edu.ru/
42 [Tpou3BoHBIC ATIEMEHTAPHBIX (QYHKITHHA https://resh.edu.ru/
43 [TponsBoaHast CyMMbl, TPOU3BEACHNUS, https://resh.edu.ru/
YaCTHOTO (PYHKIIHIA
44 [IpousBoaHas cyMMBbl, POU3BEICHHUS, https://resh.edu.ru/
4acTHOTO (yHKIIHHA
45 KontponbHas pabdora 3a | momyroaue 1 hitps://resh.edu.ru/
II moryroaue
IIpumenenue npou3BOIHON K https://resh.edu.ru/
46 HCCIIeI0BaHNuI0 (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI
IIpuMeHeHne NpOU3BOIHON K https://resh.edu.ru/
47 HCCIIeI0BaHNIO (PYHKIIMH HA MOHOTOHHOCTD
U DKCTPEMYMBI
[IpuMeHeHne npon3BOIHON K https://resh.edu.ru/
48 UCCJIEJIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI
[IpumeneHnne nporu3BOIHON K https://resh.edu.ru/
49 UCCIIeIOBaHUIO (DYHKIMI Ha MOHOTOHHOCTb
U DKCTPEMYMBI
50 Haxoxxnenve HanOOIbIIEr0 ¥ HAaUMEHBIIIETO https://resh.edu.ru/

3Ha4YeHUs (YHKIIUU Ha OTpe3Ke




Haxoxnenue HanOOJIBIIECT0 ¥ HAUMEHBIIIETO

https://resh.edu.ru/

51
3Ha4YeHHS QYHKIIMHA HA OTPE3KE

59 Haxoxnenne HanOoJIbIIero 1 HAMMEHBIIIETO https://resh.edu.ru/
3HaueHUs! QYHKIIUU Ha OTPE3Ke

53 HaxoxxaeHnne HanOoJIbIIEro U HAMMEHBILIETO https://resh.edu.ru/
3HaYCHUs PYHKIIUU Ha OTPE3Ke

54 Haxosxnenve HanOOIBIIEr0 U HANMEHBIIIETO https://resh.edu.ru/
3Ha4eHUs (PYHKIIMU Ha OTPE3Ke

55 HaxoxaeHnrne HanOoJIbIIEro U HAMMEHBIIIETO https://resh.edu.ru/
3Ha4YCeHHS QYHKIIMH HAa OTPE3Ke
[IpuMeHeHune Npou3BOIHOMN ISt https://resh.edu.ru/
HAXOKJICHUSI HAUTYUIlEro PEIIeHus B

56 MPUKIAIHBIX 3a/1a4ax, JJIsl ONpeaeICHUS
CKOPOCTH TpoI1iecca, 3aJaHHOT0 (GOpMyIIoi
WK TpaduKoM

57 KonTponpHas pabora mo teme
"IIpousBoaHas. [I[pumenenue npou3BoHON"

58 TlepBoobpasnas. TabmuIa mepBooOpa3HBIX http://mathnet.spb.ru/

59 IlepBoobpasnas. Tabnuia nepBooOpa3HbIX http://mathnet.spb.ru/

60 WnTterpan, reomeTpuueckuil u puznyeckuii http://mathnet.spb.ru/
CMBICJI MHTETpajia

61 WuTerpan, reoMmeTpudeckuii 1 GU3NIECKU http://mathnet.spb.ru/
CMBICJI MHTErpajia

62 WnTterpan, reomeTpuueckuii u puznyeckuii http://mathnet.spb.ru/
CMBICJI MHTETpajia

63 Brraucnenne uHTErpana mo Gopmyie http://mathnet.spb.ru/

Hrerorona—JleinOaumna




64

Brruncnenue uaTerpana mo ¢popmyiie
Herorona—JleiiOauma

http://mathnet.spb.ru/

65

Brruucnenue uaTerpana mo gpopmyine
Herorona—Jleiibauna

http://mathnet.spb.ru/

66

Brruncnenue uHTerpana mo popmyiie
Herorona—Jleiibuura

http://mathnet.spb.ru/

67

CucreMbl TMHEUHBIX YpaBHEHUM

http://mathnet.spb.ru/

68

CucreMbl TMHEVHBIX YPAaBHEHUN

http://mathnet.spb.ru/

69

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBbI IMHEHMHBIX YPaBHEHUI

http://mathnet.spb.ru/

70

Pemenne npukiiagHpIxX 3a/1a4 ¢ HTOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUU

http://mathnet.spb.ru/

71

CucremMsbl 1 COBOKYITHOCTH LIENBIX,
paLMOHaIbHBIX, UPPALOHAIIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(HMUIECKUX
YPaBHEHUH U HEPABEHCTB

http://mathnet.spb.ru/

72

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAJIbHBIX, UPPALIMOHATIbHBIX,
MOKA3aTENbHBIX, JIOTapU(PMUIECKUX
YpaBHEHUI U HEPABEHCTB

http://mathnet.spb.ru/

73

Cuctemsl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANBHBIX, UPPALHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTrapu(PMUIECKUX
YpPaBHEHUI U HEPABEHCTB

http://mathnet.spb.ru/

74

CucreMspl U COBOKYITHOCTH LIENBIX,
palOHaNIbHbIX, UPPALNOHAIIBHBIX,
MOKa3aTeNIbHBIX, JIOrapu(PMUIECKUX
YPAaBHEHUU U HEPABEHCTB

http://mathnet.spb.ru/




Hcnonb3oBanue rpadukoB GyHKUIUN A7

http://mathnet.spb.ru/

75 N
pelieHus: ypaBHEHUN U CUCTEM
76 Hcnonp3oBanue rpagukoB GyHKIUN 1715 http://mathnet.spb.ru/
pElIeHUs] YpaBHEHUH U CUCTEM
IIpuMmeHeHne ypaBHEHUI, CUCTEM U http://mathnet.spb.ru/
p yp
77 HEPABEHCTB K PEIICHUI0O MAaTEMATHUYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IU9HbIX 00IacTei
HayKH ¥ peaJIbHOM KU3HU
78 KoHnTtponbHas padora o teme "MHTETpan u
ero npuMmeHeHus. Cucremsl ypaBHeHUI"
79 Harypanbnbie 1 1enble yncna B 3agayax u3 http://mathnet.spb.ru/
peanbHOU KU3HU
80 Harypanbnble u nensle yucna B 3aa4ax U3 http://mathnet.spb.ru/
pEaNbHOM KU3HU
81 Harypanbnbie 1 1enble yncia B 3aadax u3 http://mathnet.spb.ru/
peanbHOM KU3HU
82 [Ipu3HaKK AETMMOCTH LENBIX YHCEI http://mathnet.spb.ru/
83 T[IpH3HAKN AETUMOCTH IIEIbIX YHCEN http://mathnet.spb.ru/
84 [Ipu3Haky AeIMMOCTH LEIbIX YU CEI hitp://mathnet.spb.ru/
IToBTOpenue, 0000IIeHNE, CUCTEMATH3AIUS http://mathnet.spb.ru/
85 P
3HAHUU. Y paBHEHUS
86 [ToBTOpEHME, 0000IICHNE, CUCTEMATH3AIUS http://mathnet.spb.ru/
3HaHUU. YpaBHEHUs
87 [ToBTOpenue, 0600IIEHNE, CHCTEMATU3ALIHS http://mathnet.spb.ru/
3HAHUM. YpaBHEHUS
[ToBTOpEHKE, 0000IIEHNE, CHCTEMATH3AIUS http://mathnet.spb.ru/
88 P

3HaHUU. YpaBHEHUs




[ToBTOpenue, 0000IIeHHE, CUCTEMATH3AITIS

http://mathnet.spb.ru/

89 .
3HaHUU. YpaBHEHUs

90 [ToBTOpEeHHE, 0600IICHNE, CUCTEMATH3AIUS http://mathnet.spb.ru/
3HaHUU. YpaBHEHUs

91 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS http://mathnet.spb.ru/
3HaHuil. HepaBeHcTBa

92 [ToBTOpEeHME, 0000IICHNE, CUCTEMATH3AIUS http://mathnet.spb.ru/
3HaHui. HepaBeHncrsa

93 [MoBTOpenue, 06001IeHNE, CUCTEMATH3AIUS http://mathnet.spb.ru/
3HaHuil. HepaBeHcTBa

94 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3AIIHS http://mathnet.spb.ru/
3HaHui. HepaBeHcTBa

95 [ToBTOpenue, 0600IIEHUE, CHCTEMATH3 AL http://mathnet.spb.ru/
3HaHUU. CHCcTEeMBbl ypaBHEHHUN

96 [ToBTOpenue, 0000IIeHHE, CUCTEMATU3AIIHS http://mathnet.spb.ru/
3HaHUM. CHCTEeMBbl ypaBHEHU

97 [ToBTOpEeHHE, 0600IICHNE, CUCTEMATH3AIUS http://mathnet.spb.ru/
3HaHui. OyHKIUU

98 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS http://mathnet.spb.ru/
3HaHU. OyHKIUHN

99 HroroBast kKoHTpOIBHAs paboTa

100 HToroBast KOHTpOJIbHAS paboTa
O0001eHe, cucTeMaTH3alMs 3HaHUH 3a http://mathnet.spb.ru/

101 Kypc anreOpbl ¥ HauaJl MaTeMaTHYECKOTO
ananmuza 10-11 knaccoB
O0001eHe, cHCTeMaTH3alMs 3HaHUH 3a http://mathnet.spb.ru/

102 Kypc anredpbl 1 Hayall MaTEMaTUYECKOT 0

agann3a 10-11 xmaccos




OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

102




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

Maremaruka: anredpa M Hayajla MaTeMaTUYECKOr0 aHajin3a, TeOMETpHS.
Anrebpa u Hauaja mMaTeMatudeckoro aHanuza, 10-11 xkmaccel/ Anumos II. A.
u apyrue, AkimonepHoe oouiectBo «M3narensctBo «lIpocBenienne»

METOIUYECKHUE MATEPUAJIbBI VIS YUUTEJA

Maremartuka: anrebpa M Hayajla MaTEMaTUYECKOrO aHajin3a, IEOMETPHUSL.
Anrebpa u Hauana maTeMarudeckoro aHanuza, 10-11 kmaccel/ Anumos III. A.
u apyrue, AkuuonepHoe oomectBo «M3aarensetBo «IIpocBemienne»

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://uchi.ru/
http://stratum.ac.ru/ru/education/
https://www.ismart.org/
https://www.imumk.ru/
https://educont.ru/
https://urok.1c.ru/
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