MHUHUCTEPCTBO NPOCBEHIEHUSA POCCUHCKOM ®EJIEPAIIUHA
MuHCTEpCTBO 00pa30BaHKsA M HAYKH Y IMypTcKoil PecriyOnuku
MOY COIII c. MneuHckoe ManonypriuHckoro paioHa Y amyptcekoit Pecniyosnku

PACCMOTPEHO YTBEPX/IEHO
[Menarornyeckum CoBeTom [Ipuka3z Ne 49- O
ITporokon Ne 1_ Ot «27 » aBrycra 2024

Ot « 26 » aBrycta 2024 r.

AOKYMEHT NOAMUCAH
ONEKTPOHHOW NOAMUCHIO

CepTudmkar: 32DB6AD8097CF8C4388F460D2EB4B75C
Bnapeneu;: Mpuropbesa Onbra JleoHnaosHa
Aencteutener: ¢ 09.02.2024 go 04.05.2025

PaGouas nporpamma

yqeﬁﬂoro nmpeaMeTa <<AJII’€6pa H Ha4dJ1d MATEMATHYCCKOT'O aHAJIN3a>

st ooydaronmmxcs 10-11 kmaccos.
ba3oBbIii YpOBEHb.

c. Unpunckoe, 2024



MOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma ydeOHOro Kypca «Ajredpa ¥ Hayaja MaTeMaTHUECKOro aHaHM3ay»
0azoBoro yposHus s odyvarommxcs 10 —11 kmaccos paspaborana Ha ocHoBe dDejiepalibHOTO
rOCYJIapCTBEHHOTO 00pa30oBaTeNbHOrO CTAaHAApPTa cpeaHero obmero obpa3oBaHus, ¢ YUETOM
COBPCMCHHBIX MHPOBBIX TPEOOBaHHii, MPECIBABIACMBIX K MaTEMaTHYECKOMY 00pa30BaHHIO, H
Tpaluuuil poccuiickoro obdpasosanus. Peanuzanus mporpaMmMbel obecrieurBaer OBIa/IleHUe
KJII0YEBBIMM KOMIIETCHIIMAMH, COCTABIIAIONIMMU OCHOBY [UISl CAMOPA3BHTHS W HENPEPLIBHOTO
00pa30BaHus, MEIOCTHOCTh OOINIEKYJBTYPHOTO, JHYHOCTHOTO M TO3HABATEIBLHOTO Pa3BHTHS
JIMYHOCTH 00yYaroLHXCs.

IHEJIX U3YUYEHUSI YVYEBHOI'O KYPCA

Kypc «Anrebpa ¥ Havasa MareMaTHYeCKOro aHalH3a» SIBISIETCS OJHHUM M3 Haubolee
3HAYMMBIX B MPOrPaMME CTapiieil MIKOJbI, MOCKOJIBKY, ¢ OJHOH CTOPOHBI, OH OOecrneYnBaeT
HHCTPYMEHTAIbHYI0 0a3y aisi HM3y4YeHHs BCEX CCTECTBEHHO-HAYyYHBIX KYpCOB, a C IOPYyro
CTOpOHBI, (GOpMUpPYeT JIOrMYecKoe M a0CTpPaKTHOE MBILUICHHE Ydalluxcs Ha YpPOBHE,
HEOOXO0IMMOM JUISl OCBOEHHUS KYPCOB MH(POPMATUKH, 00IIECTBO3HAHHS, UCTOPHHU, CIIOBECHOCTH.
B pamkax qaHHOTO Kypca y4aliuecs OBIaJIeBalT YHHBEPCATLHBIM S36IKOM COBPEMEHHOH HAYKH,
KOTOpast (POpPMYTHPYET CBOH AOCTHIKCHHA B MAaTEMaTHIECKOMN (opme.

Kypc anreGpbl v Hayain MaTeMaTHYeCKoro aHaluu3a 3aKiajbiBaeT OCHOBY JUISl YCIEIIHOIO
OBIAJCHMs 3aKoHaMH (U3UKH, XHMHH, OHOIOTHH, TOHHMAHHSA OCHOBHBIX TEHIACHIIAI
HSKOHOMUKH M OOMICCTBEHHOMN KHU3HU, MMO3BOJISACT OPUCHTUPOBATHECA B COBPEMEHHBIX MH(DPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTMAX, YBEPEHHO HCIIOJIB30BaTh UX B [OBCEHEBHON XH3HHU. B TOKE
BpeMsl OBIIAJICHHE aOCTPAKTHBIMH M JIOTHYECKHA CTPOrMMH MATEMATHYECKHMH KOHCTPYKIHAAMH
pa3BMBAaCT YMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATL HCTHHHOCTH YTBEPKICHUS,
UCTIONIL30BaTh 0000LICHNE H KOHKPETH3allMio, abCTpardpoBaHHE H aHAIOTHIO, (HOpMHpYET
KpeaTHBHOE M KpUTHYECKoe MbllluleHHe. B Xoje u3ydenus anreOpbl M HayaJl MaTeMaTHYECKOIO
aHamu3a B CTapllei [IKoJEe ydauluecs MOJy4aroT HOBBIH OMBIT PEIICHHS MPHKIAIHBIX 3a1ad,
CaMOCTOSITE/IbHOTO ~ MOCTPOCHUS ~ MATEMATHUYECKUX  MOJENCH  peanbHbIX CUTyaluit |
MHTEpIIPeTallMuy  [OJlyYEHHBIX pPELIeHHH, 3HAKOMATCS ¢ TNpPUMEepaMH  MaTeMaTHYeCKHX
3aKOkIOMepI-IOCT6ﬁ B HpHpOﬂ,C, IIaYKe H B HCKYCCTBE, C BBLIAKIMIMMHCH MaATECMATHYCCKHMH
OTKPBITHAMH M HX aBTOPAMH.

Kypc 06H3,[(3.8T 3HAYMUTCJIBHBIM BOCITHTATC/IBHBIM IMOTCHUHAIIOM, KOTOprﬁ pealiu3yeTcs
Kak yepe3 yueOHBIH MaTepual, crocoOCTBYOmUH (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHMS,
TaK H 4epe3 cnenMuky y4eOHOH AeATEIbHOCTH, TpeOyromeH CaMOCTOSTENbHOCTH,
aKKypPaTHOCTH, IIPOJO/DKUTEIBHON  KOHLEHTpAallMd BHHMaHHS ¥ OTBETCTBEHHOCTH 32
MOJIYYSHHBIH pe3yJibTar.

B ocuoBe meromuku oOydeHus anrebpe ¥ HavalaM MaTeMaTHYECKOTO aHAIN3a JIEKUT
JESTEIbHOCTHBIHM MPHHIIKMI 00yIeHHS.

CrpykTypa Kypca «Anaredpa v Hayaja MaTeMaTHYECKOro aHAJIN3a» BKJIIOYAeT ClIS/yIOIHe
COJIEPKATEBHO-METOIMYECKHE JTHHUK: «Yucra W BBHIYHCIHCHHS», «DYHKIUH W TpaduKuy,
«YpaBHCHUA U HepaBeHCTBa», «Hauana matemarndeckoro aHainnsa», « MHOKECTBA M JIOTHKA,
Bce ocHOBHBIE cozepKaTe/IbHO-METOJMUECKHe JIMHUU H3Y4YaroTCsl Ha IPOTSKEHUH JBYX JIET
0o0ydeHHs B CTApUICH LIKOJE, €CTECTBEHHO MOMOIHAA APYT APYra M MOCTENECHHO HACHIIAsACh
HOBBIMH TeMaMH M pasuenamu. JlaHHBIH Kypc SBISETCS HMHTETPATHBHBIM, TMOCKOJIBKY
oObeauHsAeT B cebe cojepkaHHE HECKOJIBKHX MaTeMaTHYeCKHX [HCUMIUIMH: anredpa,
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TPHTOHOMCETPHA, MaTEeMaTHYECKHH AHAIIN3, TCOPHUA MHOMKECTB H [p. ITo MEpPE TOI'O KaK y4dallHecsa
OBJIaJIcBalOT BcE Oojiee IIMPOKUM MaTeMaTHUECKUM allliapatoM, y HHX I0CJeJ10BaTeIbHO
(opmMHpyeTCcs M COBEPUICHCTBYETCS YMEHHME CTPOWUTh MATEMaTHYECKYK) MOJEIb pealbHOH
CHUTYaIllM, NPUMEHATH 3HAHMS, MOJyYeHHBIE B Kypce «Auredpa M Hauyaja MaTeMaTU4eCKOro
aHalM3a», JIA PCLICHHS CaMOCTOATEIBHO C(HOPMYIHPOBAaHHONH MaTeMaTHYCCKOM 3agayH, a
3aTeM MHTePIIPETUPOBATH MOJIyUYeHHBIN pe3ybTar.

ConepkatenbHO-MeTOAMYECKas — JuHUA  «YMcna W BBIYMCIEHHS»  3aBEpUIAET
(hopMHpOBaHHE HABBIKOB HCIOJIB30BAaHUS JACHCTBUTEIBHBIX YHCEN, KOTOpoe OBUIO HAuaTo B
OCHOBHOH wLIKkoie. B crapuieii mkone ocoboe BHUMaHME yjensiercss (POPMUPOBAHHIO MPOYHBIX
BBIYHCIIMTEIBHBIX HABBLIKOB, BKIIIOYAIIIHMX B cebs MCIoIB30BaHuE pa3snHYHBIX (bOpM 34ITMCH
JEHCTBUTENBLHOTO 4YMCIA, YMEHHE pAalMOHAILHO BBIMOJHATH [EHCTBUA C HHUMH, [eNaTh
IIPUKKMIKY, OLCHMBaTe pe3yiabrar. OOyvaromuecs IOJYyYalOT HAaBBIKH NPHOIMKEHHBIX
BBIYMCIICHUH, BBINONHEHUs JEHCTBUI C 4YWCIAMHM, 3alMCaHHBIMM B CTaHIapTHOW dopme,
HCTOJIb30BAaHUs] MATEMaTHYECKHX KOHCTAHT, OLICHUBAHHA YHCIOBBIX BbIPAKEHHH.

JIlunus «VpaBHEHHsS M HEpPaBCHCTBa» peaqu3yeTcs Ha IMPOTSHKEHHH BCero oOy4YeHHs B
cTapiueil [IKoJe, IMOCKOJIbKY B KakJIOM pasjielie NporpaMMbl [MPEJyCMOTPEHO pelleHHe
COOTBETCTBYIOMMUX 3a/1a4. OOyuaromuecs oBIa1eBaloT Pa3IMuHBIMH METOIAMH PEIICHHUS 11eTIBIX,
palMOHAIBHBIX, HPPAUHOHATIBHEIX, TOKA3aTCIBHBIX, JIOTAPU(PMHICCKAX H TPHTOHOMCTPHYCCKHX
ypaBHEHHIi, HEPABECHCTB U UX cucTeM. [loydeHHBIC YMEHHS UCTIONB3YIOTCS TIPU UCCIICIOBAHHH
(yHKIMA ¢ NOMOIIBIO MPOM3BOHOM, PEIICHUM NMPHKIAJAHBIX 3aJa4 M 3a]a4 Ha HAXOKIACHUE
HauOOIBIINX M HAMMEHBIIHNX 3HaueHHH QyHkuMu. JlaHHAA comepKaTeNnbHas JIMHUAA BKJIIOYACT B
cedst Takxke (POpMUpOBaHWE YMEHMI BBINOJNHATE pacu€rel o (opmysam, npeodpazoBaHus
IEJbIX, PALMOHAIBHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TakKe
BLIPQKEHHH, cojepikalmMx cTeneHd W norapudmel. brarogaps usydeHuio anreGpandeckoro
MaTepuana MpoHCXOAHT JalbHEHIIee pa3BHTUE AITOPUTMHYIECKOTO M aOCTPAKTHOTO MBIIIICHUS
yyanuxcs, (GopMHpYIOTCS HABBIKM JEJYKTHBHBIX PacCyKIAeHUH, padoThl ¢ CHUMBOJIBHBIMH
(opmamu, mpeacTaBIeHHs 3aKOHOMEPHOCTEH U 3aBHCHMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3eKTHBHbIE HHCTPYMEHTSHI 7151 PEIICHUS MTPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 3aj1a4, HarJIsIJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK SI3bIKa HAYKH.

CopepxarenbHo-MeToan4YecKas TuHUA «DyHKIMH ¥ rpadMKH» TECHO NEPENJIETAeTCs C
APYTUMH JIMHUSMM Kypca, MOCKOJbKY B KAaKOM-TO CMBICIE 3aJaéT TOC/IeN0BaTeIbHOCTh
u3ydeHus Marepuasia. M3ydeHwe CTENEHHOW, II0Ka3aTeJIbHOM, Jiorapudmuyeckoit w
TPUrOHOMETpHYECKUX (DYHKIMH, MX CBOHCTB M TrpaduKOB, MCHOIb30BaHWe (QYHKUMH JuIs
penreHus 3agad M3 APYTHX Y4eOHbIX MPEIMETOB M pearnbHOH JKU3HM TECHO CBA3aHO KakK C
MaTeMaTHUYECKHUM aHaIU30M, TaK U C pelicHHEeM YpaBHEHUI M HepaBeHCTB. [Ipu sToM Goubiioe
BHHUMaHHe yjensercs (OPMHUPOBAHMIO YMEHMs BbIpakaTh (DOPMYJaMHU 3aBHCHMOCTH MEKJ1Y
pPa3siIHYHBIMH BCIHYAHAMH, HCCICIOBATL IOJNYYCHHBIC (_byIIKU,HH, CTPOHTE HX l"p&(l)HKH.
Marepran 3Toif coaepkKaTenbHOM JIMHHM HALCICH Ha pa3BUTHEC YMCHHUH M HaBBIKOB,
NO3BOJIAIONIMX ~ BhIPAKaTh 3aBUCMMOCTH  MEX/Y Be/IMUMHAMH B pasIM4HOH  opme:
AHAJIMTUYECKOM, Tpaduyeckoil u croBecHoil. Ero wusyuenue cmocoOCTBYET pa3sBUTHIO
QITOPUTMHYECKOTO  MBIIUICHHA, CNOCOOHOCTH K  000OMIEHHI0O W KOHKPETH3allHH,
HCII0JIb30BAHUI0 aHAJIOI Hi.

ConepxarenbHas JuHua «Hadana mareMaTHyeckoro aHajinsa» MO3BOJSET CYLIECTBEHHO
pPAaCHIMPUTh KPYT KaK MaTeMaTHYeCKUX, TaK U NPUKIAJHBIX 3a/1a4, JOCTYMHbIX 00y4aromumcs, y
KOTOPBIX TOSBISACTCS BO3MOXKHOCTH HCCIIEIOBATh U CTPOUTH rPpadMKH (QYHKIHA, OTIPEACIATh HX
HauOOIIBIIIHE U HAUMEHBIIIME 3HAYEHHS, BEIYUCIATE TUIOMAAN GUIYP U 00BEMBI TN, HAXOAHTh
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CKOpPOCTH H YCKOpCHHA IIPOLECCOB. ﬂaHHaH coepiKarciibHas JHHHA OTKPLIBACT HOBBIC
BO3MOJKHOCTH TIOCTPOCHHSI MATEMAaTHYECKMX MOJICJIEH pealibHbIX CHTYallui, HaXOXICHHUS
HAWIYYIIEro pPEIIeHUs B NPUKIAAHBIX, B TOM YHCJIE COLMAILHO-3KOHOMHYECKHMX, 3ajlaydax.
3HAKOMCTBO € OCHOBAMH MAaTEMaTHYECKOTO aHainu3a CHOCOOCTBYET pa3sBUTHIO aOCTPAKTHOTIO,
(hopMaIbHO-JIOTHYECKOTO0 W KPEATHMBHOTO MBIILICHUSA, (JOPMHPOBAHHIO YMEHHUI pacmo3HaBaTh
NPOSIBJICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TeXHUKe M HCKyccTBe. OOyuwaroniuecs: y3HaIOT O
BBIJAIONIMXCS Pe3y/nbTaTax, MOAY4YECHHBIX B XOJE PAa3BUTHS MATEMATHKH KaK HAyKH, W HX
aBTOpAaXx.

CojiepxarelibHO-MeToIYecKas JTMHIS « MHOKECTBa U JIOTHKa» B OCHOBHOM IIOCBSIIIIEHA
IEMCHTaM TGOpHH MHOKECTB. TQOPGTHKO-MIiO)KeCTBeHHbIC l'[peﬂ,CTaBJICIlHH. npoumusawr BECH
KypC IIKOJMBHOW MaTeMaTHKH M MPEIaraloT Hanbosice YHUBEPCATbHBIN A3BIK, 00beTNHIIONHI
BCC pas3jiesibl MAaTeMaTHKH W ¢ IPUIIOKCHUI, OHM CBS3BIBAIOT pa3HBIC MaTEMAaTHYCCKUC
JMCUUIUIMHBI B euHoe 1enoe. [loaToMy BaXKHO Aark BO3MOMNKHOCTH IIKOJILHUKY [OHHUMATh
TEOPETHKO-MHOKECTBEHHBIH A3bIK COBPEMEHHOH MaTeMaTHKH M HCIOJIb30BaTh €ro s
BBIPAKCHUS CBOMX MBICIICH.

B kypce «Anredpa v Hayalla MaTeMaTHYECKOrO aHaIM3a» MPHUCYTCTBYIOT TAKKe OCHOBBI
MATEMATHYECKOTO MOJCIMPOBAHUS, KOTOPbIE MpH3BaHbI CHOPMHUPOBATH HABBIKH MOCTPOCHHS
MOJICIICH pealbHBIX CHUTYallWil, HCCIEI0BAaHMs ITHX MOJCICH C MOMOIIBIO armapara anreopsl 1
MaTeMaTHYeCKOro aHallk3a W HHTEPNPETAlMH MONYYEHHBIX pe3yibraroB. Takue 3amaHus
BIUICTCHBI B KaXIBIH M3 Pa3IeioB MPOTPaMMbI, MOCKOJIbKY BECh MAaTepHayl Kypca MIHPOKO
MCTIONB3YETCS AU PEIICHHs MPUKIaAHbIX 3a4a4. [Ipn pelenun peanbHbIX MPAKTHUECKUX 3a1ad
yyaumidecs — pa3BHBAIOT  HaOJIOAATENbHOCTh,  YMEHHE  HaxXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBarbes, HCIHOJIB30BATh aHAIOTKIO, 00001aTh M KOHKPETH3HPOBATH MPOOJIEMY.
JlesaTenbHOCTE 1O (DOPMHUPOBAHMIO HABBIKOB DEIIEHHS MPUKIAIHBIX 3a71a4 OpPraHU3yeTCs B
MIPOIIECCE U3YUCHUS BCEX TEM Kypca «Ajrebpa u Havajla MaTeMaTHYCCKOTO aHAIH3a».

MECTO YYEBHOTI'O KYPCA B YYEBHOM ILVIAHE
B yueOHOM M1aHe Ha U3ydeHHE Kypca anreOpsl M HaYal MaTeMaTHYeCKOro aHau3a Ha 6a30BoM

ypoBHe OTBOJMTCA 2 Yaca B Hexenmo B 10 kiacce u 3 gaca B Hezleno B 11 kiacce, Bcero 3a jiBa
roga obyuyenusi — 170 yacos.



COJEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yuc/1a ¥ BBIYHC/ICHUA

Paumonanbneie yncna. OOBIKHOBEHHbBIE M JCCATHYHBIC APOOH, NMPOLEHTHI, OECKOHEUHBIC
nepuojueckue  JApoOH. Apu(pMETHYECKHe OIepaldd ¢  PalMOHANBLHBIMH  YUCJIAMH,
npeoOpa3oBaHUs YUCIOBBIX BbIpaxkeHuil. [Ipumenenue npoOeil M NPOIEHTOB AN pelICHHA
MIPUKIAJHBIX 3a/1a4 U3 Pa3IMYHBIX OTpaciieil 3HaHUH U peanbHOH KHU3HH.

HeiictBuTenbHble yucna. PanmoHaneHble W MppalMOHAIbHBIE Yucia. ApU(MeTHYEeCKHe
Onepanuu ¢ ASHCTBUTEABHBIME uncaamu. [Ipubmkénnbie BHIYUCICHNS, TPABHIA OKPYTIICHHUS,
MIPUKMIKA U OLICHKA PE3y/IbTaTa BHIYHCICHUH.

Crenens ¢ uenbiM nokasarteneM. CranjaptHas opMa 3anucH JAeHCTBUTEIBHOTO YHCIIA.
Hcnonb3oanue mnoaxonsiiei ¢GopMbl  3alMCHA  JCHCTBUTEIBHBIX YHUCEN JUIA  PEIICHUs
MPAaKTUYECKHX 3a4a4 U NPEACTABICHHA AaHHBIX.

Apudmernueckuii KopeHb HaTypaibHOW creneHu. JlelctBus ¢ apudmeTHyeckumu
KOPHAMH HaTYpaJlbHOH CTENEHH.

CHHyC, KOCUHYC W TAHT€HC YMCIOBOrO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCIIOBOTO apTyMEHTa.

YpaBHeHHsI H HEPABEHCTBA

TokaecTBa M TOKIECTBEHHBIE IIPE0Opa30BaHHs.

[IpeobpazopaHue TPUTOHOMETPHUECKUX BhIpakeHU. OCHOBHBIC TPUTOHOMETPUUECKHE
(hopMyJIBL.

YpaBHenue, KopeHb ypaBHenusa. HepasencrtBo, pemenne HepaBeHcTBa. MeTon
HUHTEPBAJIOB.

Pemenue nensix 1 ApoOHO-pallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Peuienne uppaiuoHaIbHbIX YPaBHEHUI U HEPABEHCTB.

Penienne TpUroHOMETPUYECKMX YDABHEHHH.

[IpumeHeHHe ypaBHEHHI W HEPaBEHCTB K PEIICHUI0 MaTeMAaTUYECKUX 3a]ad M 3aja4 u3
pasiM4HbIX 00J1acTei HayKH M peaslbHOM KHM3HH.

DOYHKIUHH U rpadpuKH

OyHKuA, criocoOsl 3aanus yHkuu. ['paduk pyHkuun. B3auMHO 00paTHBIC PYHKITHN.

OO0nacTp onpejie/icHHs ¥ MHOKeCTBO 3HadeHni ¢ynkuuu. Hynn ¢ynxunn. ITpomexyrku
3HAKOIMOCTOAHCTBA. YETHBIE U HEUETHBIE PYHKIIUU.

Cremennas (QyHKUMA C HAaTypadbHBIM M LEIbIM nokaszatenem. E€ cBoiicTBa u rpaduk.
CgoiicTBa U rpa)uK KOpHsl 1n-0ii CTEIEHH.

Tpuronomerpuyeckas OKpPYHKHOCTb, OINpPEJEIEHUE TPUTOHOMETPUYECKUX  (DyHKIHH
YHCJIOBOrO apryMeHTa.

Hauana maTeMaTH4eCKOr0 aHAJIN3A

[TocnenosarensHocT,  crnocoObl  3ajaHust  rociejoBaTelibHOCTei.  MOHOTOHHBIE
MOCJIE10BATENBHOCTH.

Apudmernueckass W TreoMeTpHYecKas — mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma O0eCKOHEUHO yOBIBaKOIIEH reoOMeTpUYECKOH MPOrPecCHH.
Dopmyna CI0KHBIX MPOLEHTOB. Mcmonb3oBante NMporpeccHH i pEIIeHHs pealbHbIX 3aiad
MIPUKIAJHOTO XapaKTepa.

MHosxecTBa H JIOTHKA



MHuoskecTBO, omepauun Haja MHOKecTBamu. [{uarpammer Diinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO arapara JUisl OIIHCAHUSA PeabHBIX IPOLIECCOB M SBJICHMMH, NPH
peLIeHNH 3a/1a4 U3 APYIHX yueOHBIX PEAMETOB.

Onpenenenne, Teopema, CIEACTBHE, 1OKA3ATENLCTBO.

11 KJIACC

Yucaa u BbIMHCICHHSA

HatypanbHele u 1ensie yncna. [Ipu3HaKku 1e1MMOCTH 1IeTbIX YHCeT.

Crenenb ¢ palMOHAJIBHBIM MokazarenemM. CBoicTBa CTENEHH.

Jlorapudm yucna. Jlecaruynbie U HATYpaabHble T0rapudMb.

YpaBHeHHsI H HEPABEHCTBA

[Ipeobpa3zoBanue BeIpakeHUil, cojiepRalux Jorapudmsl.

[IpeobpasoBanue BbIpaKeHHil, cofepKallUX CTENEHN C PAlHOHATBHBIM [TOKA3aTEIeM.

[Ipumepsbl TPHTOHOMETPHUECKHX HEPABEHCTB.

[TokasaTtesbHbIe ypaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHH U HEPaBEHCTBA.

CucreMbl NUHEHHBIX ypaBHeHWil. PellieHne NpUKIaHBIX 33/1a4 C TOMOIIBIO CHCTEMbI
JIMHECHHBIX ypaBHCHHH.

CucTeMBbl M COBOKYITHOCTH PAlHOHAIBHBIX YPABHEHUN M HEPABEHCTB.

[Ipumenenue ypaBHEHHI, CHCTEM M HEPABEHCTB K PEILIEHUI0 MaTeMaTHYECKHMX 3ajiad W
3a/1a4 U3 Pa3IUYHbIX 00JacTell HAYKH U peanbHON KU3HU.

DOYyHKIHA U TPaQHKH

Oynkuwmsa.  I[lepuoanmyeckue  ¢ynkumn. [IpomMexyTkn  MOHOTOHHOCTH — (DYHKIIMH.
Makcumymbl U MUHUMYMBbI GyHKimu. Haubonbliee ¥ HauMeHbliee 3HaueHue (yHKIHM HA
IIPOMEIKYTKE.

Tpuronomerpuyeckue QPyHKIMH, UX CBONCTBA H I'PaHKH.

[TokazaTenbHas u norapudmuydeckas GyHKIUH, UX CBOHCTBA U rpaduKu.

Wcnons3oBanue rpadukoB GyHKIUIM A5 pellicHUs] YpaBHEHUIT U THHEHHBIX CHCTEM.

Hcnonb3opanne rpadukoB (GyHKUMA Ui MCCIE0BaHMs IPOLECCOB M 3aBHCHMOCTEH,
KOTOpBIC BO3ZHUKAIOT IPU PELICHUH 33124 U3 APYTUX Y4eOHBIX IPEJIMETOB M PealibHOI KU3HH.

Ha4ana MmaTeMaTH4YeCKOro aHaJIu3a

Heﬂpepb]BHBIe (']JYHKI_IHH. METOﬂ HHTEpBAllIOB JJIst PEIICHHA HEPABCHCTB.

[MpousBoanas ¢pyukimu. ['eomerpuyueckuii u GU3HYECKUN CMBICI POU3BOIHOM.

[IpousBoanbie AneMeHTApHBIX (yHKIMA. POPMYNBI HAXOKACHUSA MPOM3BOJHONW CYMMBI,
IIPOMU3BECHUS U YaCTHOrO (PYHKILIHIA.

[Tpumenenue NpoU3BOAHON K HCCIe10BaHHI0 PYHKIMI HA MOHOTOHHOCTh M SKCTPEMYMBI.
Haxoxnenue HaubonbIlero 1 HaMMeHbIlero 3HadeHusi PyHKIIMH Ha OTPE3Ke.

[MpumeHeHHEe MPOU3BOAHON AN HAXOMKICHHUA HAWIYUNIEr0 pEIICHUS B MPHKIAJHBIX
3ajlayax, JUIst orpejielIeHusi CKOPOCTH Ipolecca, 3aJaHHoro GopMyioi uim rpapukom.

[TeprooOpasnas. Tabauna nepBooOpa3HbIX.

WnTerpan, ero reomeTpuyeckuii M (HU3MYCCKUI CMBICI. BBIYHCICHHE HHTErpaia Io
(hopmyne Hetotona—JleiibHuua.



INJIAHUPYEMBIE PE3YJ/IBTATHI
Ocgoenue yuebHoro npeamera «MartemaTvka» JIOJDKHO oOecrieuMBaTh JIOCTHIKEHUE Ha
YPOBHE CpeHero odmero o0pa3oBaHHA CHEAYIOUIMX JMYHOCTHBIX, METAlPEAMETHBIX H
IpeAMETHBIX 00pa30BaTENbHBIX Pe3yIbTaTOB:

JIMYHOCTHBIE PE3VJIBTATHI

JIMMHOCTHBIE pe3yJbTaThl OCBOEHHS IpOorpaMMmbl y4eOHOrO mnpeamera «MaremaTuka»
XapaKTEPH3YIOTCA:

I'paxx1anckoe BOCITUTAHHE:

C()OPMHPOBAHHOCTBIO  I'PAXAAHCKOH IMO3ULMH  00ydalolerocs Kak aKTHBHOIO H
OTBETCTBEHHOT0 4JI€HA POCCHIHCKOro 00IEecTBa, MpeICTaBIeHHEeM O MaTeMaTHYeCKUX OCHOBAxX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHH, TNPOHEAYp TpaxJaHCKOTO oOlecTBa
(BLIOOPHI, ONPOCHI W TP.), YMEHUEM B3aUMOJIEHCTBOBATL C COIHAILHBIMU MHCTHUTYTAMU B
COOTBETCTBUH € UX (YHKIIMAMH U HA3HAYCHHEM.

[TatpuoTnieckoe BOCIUTAHUE:

¢(hOpPMHUPOBAHHOCTBIO POCCUICKON IPajKJaHCKOH MICHTHYHOCTH, YBaXKEHHsl K NPOILIOMY
M HACTOALIEMY POCCHHCKOH MAaT€MAaTHKHM, LEHHOCTHBIM OTHOIIEHHEM K [JOCTHKEHHAM
POCCHUHCKMX MAaTE€MaTUKOB M POCCHHCKONH MAaTEMaTU4E€CKOM WIKOJbl, K HCHOIB30BaHUIO ITHX
JOCTHKEHHI B IPYTrUX HayKax, TEXHOJIOTHAX, chpepax dKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHUS:

OCO3HaHMEM IYXOBHBIX IIEHHOCTEH pPOCCHHCKOrO Hapoaa; chOpPMHPOBAHHOCTHIO
HPaBCTBCHHOI'O CO3HAHUS, 3TUYECKOrO MOBEACHUA, CBA3AHHOIO C MPAKTHYCCKUM MPUMEHCHHEM
JOCTHIKEHHI HAYKH W JIeATEIbHOCTBIO YYEHOIO; OCO3HAHHEM JIMYHOIO BKJIAJa B MOCTPOCHHUE
YCTOHUMBOTO OYayIIEro.

DCTETUYCCKOC BOCIUTAHHC:

ICTETHYECKMM  OTHOLUICHHEM K  MHpPY, BKJIKOYas OCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBLEKTOB, 3ajay, PpEUICHUH, pacCykICHHUH; BOCHPUUMYHMBOCTBIO K
MaTEMaTHYECKHM aCleKTaM Pa3InYHBIX BUI0B HCKYCCTBA.

®duznyeckoe BOCIUTaHHE:

Cc()OPMHUPOBAHHOCTBIO YMEHHs IPHMEHATh MaTeMaTHYeCKHE 3HaHUA B HHTEpecax
310poBOro M OesonacHoro obpasa *HM3HHM, OTBETCTBEHHOTO OTHOILEHHS K CBOEMY 3/I0pPOBBIO
(3mopoBoc mUTaHHE, cOATAHCUPOBAHHBIN PEXKUM 3aHATHH W OTIBIXA, pETysApHas (U3NUCCKast
AKTUBHOCTB); (PU3MYECKOro COBEPUICHCTBOBAHMA, MPH 3aHATUAX CHOPTHBHO-03/10POBUTEILHOMN
JEATEIBHOCTBIO.

TpynoBoe BocriuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LEHHOCTHU TPYHOIIOOUA; UHTEPECOM K pasiMuHbIM
cdepam npodeccHnoHaIbHON AEATENBHOCTH, CBA3AHHBIM C MATEMATHKONH M €€ MPHIOKCHHUAMH,
YMEHHUEM COBepIlaTh OCO3HAHHBI BEIOOp Oyayuiei npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE
JKM3HCHHBIC IUIAHBI; FOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMarH4ecKoMy o00pa3oBaHUIO H
caMo00pa3oBaHUIO Ha MPOTSHKEHMHM BCEH JKU3HHM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
PEIIECHNH NIPAKTHYECKUX 3a1a4 MaTEMaTHYECKON HAallpaBJI€HHOCTH.

DKOIIOTHYECKOE BOCIUTAHHUE:

C(OPMHPOBAHHOCTBIO JKOJOTHYECKOH KYJIBTYPBl, NOHMMAaHUEM BIMSAHHMS COLMAJIBHO-
OKOHOMHYCCKHX IIPOLICCCOB HA COCTOAHHEC l'[pPIpO,H,I'IOﬁ H COU,HEIJ'[I:IIOﬁ Ccpeabl, OCO3HAHHEM
mI00ATBHOTO — XapakTepa  JKOJIOTMYCCKUX — IPOONIEM; OpUCHTaUMEd Ha  NPHMCHCHHC



MaTeMaTHYECKUX 3HAHMH A pelleHHs 3a/a4 B 00IacTH OKPYIKAIOLIeH cpejbl, MIaHUPOBaHUsS
MOCTYIIKOB H OLEHKH MX BO3MOKHBIX [TOCIICACTBUN JUIS OKPYXKAKOILEH cpeibl.

[enHocTn HayYHOTO NMO3HAHMA:

c()OPMHPOBAHHOCTBIO MUPOBO33PEHMS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BHTHS HayKH H OOLICCTBCHHOW MPAKTHKH, TOHUMAHUCM MaTeMaTHYCCKOH HAyKH Kak cepbl
YeJIOBEYECKOH e TeIbHOCTH, 3TanoB e€ pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTHS LIUBUIIW3ALIUY;
OBJIAJICHUEM SA3BIKOM MAaTEMAaTHKH M MaTEeMAaTH4YeCKOH KyJIbTYpO#l Kak CpEICTBOM TMO3HaHUs
MHpa; TOTOBHOCTBH) OCYLIECTBIATH MPOEKTHYID U  HCCIEA0BATEIBCKYIO JIeATEIEHOCTh
HHIMBHUIYAIBHO U B IPYIIIIE.

METANPEIAMETHBIE PE3YVJBTATHI

MertanpeaMeTHbIC Pe3yIbTaThl OCBOCHHS MTPOTPaMMBI yueOHOTO nipeMeTa «MaTeMaTHKa»
XapaKkTepU3ylOTCsl  OBJIAZIGHHEM  YHHUBEPCAIBbHBIMH  HOZHAGAMENbHBIMU  OCUCMBUSIMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUGHBIMU — OCUCMBUAMU,  VHUBEPCAIbHbIMU — PecyIaMUGHbIMU
oelicmeuAamu.

1) Vuusepcarvnvie nosnasamenwnsie oeticmsus, obecneuusaiom gopmuposanie 6a306uix
KOCHUMUBHBIX NPOYECco8 00YYalomuxca (oceoeHue mMemoooe NO3ZHAHUS OKPYICAIOUe20 MUpd;
NPUMEHEHUE T02UYECKUX, UCCIe006amelbCKUX onepayutl, VmeHut pabomams ¢ ungopmayueii).

basoBeie Jlornyeckue ACHCTBHSA:

® BBISBJIATH U XapaKTepU30BaTh CYIIECTBEHHBIC NPH3HAKH MaTeMaTHYECKHX OOBEKTOB,
MOHATHUMA, OTHOIICHUI MEKTY MHOHATHAMHU; (OPMYIHPOBATH ONMPEACICHHUS TMOHATHIHA;
YCTaHABIMBAThH CYIIECTBEHHBIH TIPU3HAK KIacCU(pHKAIIMKU, OCHOBAHHS 111 06001eHus!
M CPaBHEHHS, KPUTECPHHU TIPOBOIMMOT0 aHAIN3a,;

®  BOCHPHHMMATh, (POPMYJIHPOBATH U NPEOOPA30BLIBATE CYKACHMS: YTBEPIHUTECIbHBIE H
OTpHIIATE/IbHBIC, €IMHUYHbIE, YACTHBIE U OOIIIKE; YCIOBHBIE;

®  BBISBIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBS3HM M MPOTUBOPEYns B (DaKTax,
JaHHBIX, Haﬁﬂ}O,[(CHHHX H VYTBEPXKICHUAX, IpEIaraTe KpPHUTCPHH [Jsd BbIABICHHUA
3aKOHOMEPHOCTEH U ITPOTHBOPEUHIi;

e JIeNaTh BBIBOJBI C MCIOJIL30BAHMEM 3aKOHOB JIOTHKH, JIGIYKTHBHBIX M HHJIYKTHBHBIX
YMO3AK/IFOUEHHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

® [POBOJIUTH CAMOCTOATEIBHO I0KA3aTENIbCTBA MATEMATHYECKUX YTBEPKICHUH (MpAMBIC
U OT MPOTHBHOIO), BBICTPAUBATh AaPrYMCHTAIMIO, MPHUBOAUTH IMPUMEPBEl H
KOHTPIPUMEPbI; 000CHOBLIBaTH COOCTBEHHBIE CYIKEHUS U BHIBO/IBI;

e BpIOMpaTh cnocod pemenus y4eOHOH 3aaaud (CpaBHMBATh HECKOJIBKO BAapHaHTOB
pereHus, BIOHpaTh Hanbonee MOAXOANIAN ¢ YUETOM CAMOCTOSTENHLHO BBIIEIEHHBIX
KPUTEPHER).

basoBble HccieioBaTe IbCKUE JACHCTBUA:

® UCIOJNB30BATh  BONPOCHI  KAaK  HCCIIEJOBATEIbCKUH  HHCTPYMEHT  MO3HAHMUS;
dhopMyIHpoOBaTh BONMPOCH!, GUKCUPYIOIINE MTPOTHBOPEYHE, NMPOOIeMYy, YCTaHABINBATh
HUCKOMOE M JlaHHOe, (POPMHUPOBATH THIIOTE3Y, ApPryMEHTHPOBATH CBOK TO3UIIHIO,
MHEHHE;

® [POBOJIUTH CAMOCTOATENILHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIIEJOBAHUE T10
YCTaHOBIIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBJIEHHUs, Tpoliecca,
BBISBJICHUIO 3aBUCHMOCTEH MEKIy 00BEKTaMH, SIBICHHAMH, MPOIIECCAMU;



camMoCTosTe/IbHO  opMyupoBaTh  0000IIEHHS W BBIBOABI 10  pe3yJbTaTam
NPOBEACHHOTO HAOIIOICHUS, HCCIIEI0BAHUS, OIECHUBATE JTOCTOBEPHOCTD MOTYUCHHBIX
pe3yJIbTaToB, BEIBOJIOB U 0000IIEHHIT;

MPOTHO3HPOBATH BO3MOMKHOE Pa3BUTHE NPOIIECca, a TAKIKE BBIIBUTATH MPEIIIONI0KCHUS
0 €ro Pa3BUTHH B HOBBIX YCIOBHUSIX.

Pabora ¢ undopmanmeii:

BBISIBJISATE JAe(PUIUTE HHPOPMAIMH, JaHHBIX, HEOOXOAMMBIX JIISI OTBETA HA BOMPOC U
JUIsl pEeLeHMs] 3a/1auu;

BEIOMpaTh MHPOPMALMIO M3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIHU3UPOBATh,
CUCTEMATU3UPOBATh U HHTEPIPETHPOBATHL MHGOPMAINIO Pa3IUYHBIX BUAOB U (GopM
NPEICTABICHHUA;

CTPYKTYpUpOBaTh HH(OpMaIMiO, MpeAcTaBIATh e B pasnUYHbIX  Qopmax,
HJLTIOCTPUPOBATH rpa(uyIecKu;

OLIEHUBATh HAAEKHOCTE MHGMOPMAIMHM 110 CaMOCTOATENBHO CHOPMYJIHPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvuvie KoMmynukamuenvie oelucmeus, 0becnequsaom copmupoeantocme
COYUATBHBIX HABBIKOB 0OYUAIOWUXCSL.
OOuienue:

BOCIIPHHUMATh U ()OPMYJIMPOBATE CY)KICHHS B COOTBETCTBHH C YCIOBUSAMH H LICISAMH
o0lIeHns; SCHO, TOYHO, TPAMOTHO BBIPaKaTb CBOK TOYKY 3pPEHHUS B YCTHBIX H
IMMCBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHS 10 X0y pPEelleHUs 3a7a4l, KOMMEHTHPOBATh
MONyYeHHBIH Pe3yJIbTaT;

B X0J¢ 00CYKIeHHS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMO TeMbl, MPOOIEMBI,
pemaeMoi  3aja4yd, BBICKAa3bIBaTh HJIEH, HAICICHHBIE Ha TIOUCK pELICHMUS;
COTOCTABNIATE CBOM CYKJIEHHMS C CYXKICHHUSIMH JPYIMX YYaCTHUKOB JMajiora,
OOHapy’KMBaTh pa3IHYNe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH (opme GopMynnpoBaTs
pa3HOTraacHs, CBOU BO3PAKEHUS;

NPEICTABNIATh PE3YJIbTAThl PEIICHUA 3a/1a4H, YKCIIEPUMEHTA, UCCIICOBaHUS, TPOCKTA;
CaMOCTOSITE/IbHO BbIOMpaTh (popMaT BBICTYIUICHHMS ¢ y4€TOM 3ajad Npe3eHTaluH M
0COOEHHOCTEH ay TUTOPHH.

CoTpyIHHYECTBO:

MOHUMATh M MUCIONB30BATh MPEUMYILIECTBA KOMaHIHOI M MHIWBUAyalbHOH paboThI
MpH pEIIeHUH Y4YeOHBIX 3aja4; TMPHHAMATh LEeldb COBMECTHOH JIEATENBHOCTH,
MIIAaHUPOBATh OPraHU3alMI0 COBMECTHON paboThl, pachnpenensTb BHIbl padorT,
JIOTOBapHBaThCsA, O0CYXkKIaTh TPOIIECC W pe3ynbraT padoThl; 00001IaTh MHEHHS
HECKOJBKHX JIIOJIEHH;

Yy4acTBOBATh B IPYNIOBLIX (PopMax paboTsl (00CYxeHUs, 0OMEH MHEHH, «MO3rOBELIE
IITYPMBI» W HHBIC); BBIIOTHATH CBOI 4YacTh pPadOTBI M KOOPAWHHMPOBATH CBOH
JIHCTBHSA ¢ APYTMMH YIeHaMH KOMaH/Ibl; OLIEHHBATh Ka4eCTBO CBOETO BKJIaja B 00IIHH
POJYKT 1O KPUTEPHSIM, CPOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHS.

3) Vuusepcanvuvie pecynsamuensie oeticmeaus, obecheuusaiom hopmuposaniie cmulc108bIX
VCMAHOBOK U HCUSHEHHDIX HABBIKOB TUYHOCTIU.
Camoopranu3zanus:



COCTAB/IATh IUIAH, alll'OPHTM PELICHHA 3a0d4H, BBIGHpaTb criocod pELIEHHA C yqéTOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBAThH
BapHaHThI PELIEHHH ¢ y4€TOM HOBOH MH(OPMALMH.

CaMOKOHTPOIb:

e BJIaJeTh HABBIKAMM MO3HABATENILHOH pe(rIeKcHH Kak OCO3HAaHHMA COBEPLIAEMBIX
JEeHCTBUH M MBICIHTEIBHBIX TMPOLIECCOB, HX Pe3YJbTAaTOB; BIAJETh CIOCOOAMH
CaMOIPOBEPKH, CAMOKOHTPOJIS POLECCa M Pe3yJbTaTa PENIeHHs] MaTeMaTHYeCKOM
3aa4H;

® [penBHIETh TPYJAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NPH PELICHUH 3a/1auM, BHOCHTH
KOPPEKTHBBI B JIEATEIIbHOCT Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HalICHHBIX
OIINOOK, BBISIBIIEHHBIX TPYAHOCTEN;

® OICHHMBAaTH COOTBETCTBHE pe3yJbTara LEIH H YCIOBHAM, OOBSCHATH IPHYHHBI
INOCTH/KEHHS WJIM HENOCTH/KEHHA PE3Y/IbTaTOB AEATEILHOCTH, HAXOANTh OLIHMOKY,
JlaBaTh OLEHKY NPHOOPETEHHOMY ONbITY.

MNPEJIMETHBIE PE3YJIBTATHI
OcBoenue yueOHOro Kypca «AnrcOpa ¥ Havajga MaTeMaTHYCCKOTO aHaAW3a» Ha YPOBHE
cpe/iHero obuiero odpazoBaHus JOJDKHO 00ecIeunBaTh JOCTHAKEHHE CIEYIOIUX MPEIMETHbIX
00pa3zoBaTeIbHBIX PE3YJILTATOB:

10 KJIACC

Yucna u BbIYHCICHUS

OﬂepHPOBaTI: MNOHATHAMH: pPalHOHAJILHOC H ﬂeﬁCTBHTeHbHOE HHCIIO, OOBIKHOBEHHASI H
JAcCATHYHAsE APO0b, TIPOLICHTEL.

Bemmonnsate  apudmerHdeckue onepauuM ¢ palMOHAIBHBIMH M JCHCTBHTEJILHBIMH
YHUCIIAMH.

BoimonnaTe npuOmMKEHHBIE BBIYMCICHHSA, WCTOJNb3Ys TpPaBWIAa OKPYTICHHUA, IETaTh
IIPUKHUJIKY U OLICHKY pe3yJIbTaTa BEIYMCICHHH.

OneprpoBaTh MOHATHAMM: CTENEHb C LEJIbIM MOKa3aTelieM; cTaHjapTHas (gopma 3anucu
JeHCTBUTENILHOTO YMCIA, KOPeHb HATypalbHOH CTENEeHH; HCIONb30BaTh MOAXOAAIIYIO (GopMy
3am¥CH JICHCTBUTEIBHBIX YHCEN TS PEIICHUS PAKTHYCCKUAX 3aay M MPC/ICTABICHAS TaHHBIX.

OnepupoBaTh TMOHATHAMH: CHHYC, KOCHHYC M TaHI'€HC [POM3BOJIBHOIO  YIlia;
HCTIONB30BATh 3AIUCh MPOM3BOJIBHOTO YIIIa HEPE3 00paTHBIE TPUTOHOMETPUYECKHAE (QYHKITHH.

YpaBHeHHS H HepaBeHCTBA

OrnepupoBaTh MOHATHAMH: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO; 1I€JI0€, PAIlHOHAIBHOE,
MppalMoHaIbHOE YPAaBHEHHE, HEPABEHCTBO; TPHTOHOMETPHYECKOE YPAaBHEHHE,

BbimonHsaTe  mpeoOpa3oBaHWs ~ TPUTOHOMETPHYECKHX  BBIpRKEHMA M pemaTh
TPUTOHOMETPHYECKHE YPaBHEHHS.

BbimonusaTe npeoOpa3zoBaHus LeJbIX, PAIMOHAILHBIX U UPPALMOHAIBHBIX BBIPAKEHHH H
penraTh OCHOBHBIE THITBI LENBIX, PAMOHATBHBIX H UPPAHOHATBHBIX YPABHEHUH M HEPABEHCTB.

[IpuMeHsATs ypaBHEHUS M HEPABEHCTBA IS PEIICHUS MATEMATHUCCKHUX 3a71a4 U 3a71a4 W3
pasMuHbIX o0nacTeil HayKH U peasibHOM KU3HH.

MogaenupoBath pealbHbBIE CHTYyallMH Ha A3bIKe aareOpbl, COCTaBIATH BBIPAKEHHUA,
YpaBHEHHS, HEPAaBEHCTBA IO YCJIOBHIO 3a/laud, HWCCIEIOBATh IIOCTPOCHHBIE MOJCTH C
HCII0JIb30BAHUEM arinapara ajareopbi.
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DOyHKUUHA U rpaduku

OnepupoBaTh NOHATUAMU: (QYHKIHS, CIOCOObI 3aaHUs (PYHKIKH, 00IacTh ONpeeeHus
M MHOKECTBO 3HA4YEHUH (PyHKUHH, rpadUK (PYHKLNHU, B3aUMHO 00OpaTHbIe (PyHKIHH.

OnepupoBaTh MOHATHAMH: YETHOCTH M HEYETHOCTh (YHKUMH, HYTH (QYHKIHH,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA.

Hcnone3opate rpa@uky GyHKIMHE U1d pelieHus ypaBHEeHHI.

Crpouts ¥ 4uTaTh TpaQuKu NTUHEHHOH (GYHKIMH, KBaapaTHUHON (YHKIIMH, CTENEHHOMH
()YHKIMH C 1IeTIBIM TTOKA3aTeNIeM.

HcnoneszoBars rpadukd QpyHKUMH Ul MCCIIELOBAHUS IIPOLIECCOB W 3aBHCUMOCTEH IpH
pelIeHNN 3aJa4 U3 JAPYruX y4eOHbIX NMPEeJIMETOB M pealbHON KU3HHU; BhIpakatbh (Gopmyaamu
3aBUCHMOCTH MEKIY BETHUNHAMH.

Hauasa MmaTeMaTH4Y€CKOr0 aHAIN3A

OnepupoBaTh HMOHATHSMH: IOCIIEA0BATEIbHOCTb, apU(MeTHUeckas ¥ TreoMeTpuYecKas
MIPOTPECCHH.

OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBAIOIAs TeOMETPHUYECKas IPOTPeccHs, CyMMa
OeckoHedHo yObIBaroIeH reoMeTpHYecKon Iporpeccu.

3anaBarh MOCIEOBATENHLHOCTH PA3IMYHBIMH CIIOCOOAMU.

Hcnone30BaTh CBOMCTBA MOCIEIOBATCIFHOCTEH M MPOTPECCHI UIS PCIICHHS PEalbHBIX
3aj1a4 MMPUKJIAJHOTO XapaKTepa.

MHoKecTBa M JIOTHKA

OnepupoBaTh MOHATHAMHU: MHOKECTBO, ONIEPALIHU HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH amrapar /Uil OIMCAHNS PeaslbHBIX IPOLECCOB
 SIBJICHUH, IIPH PEIICHUH 3a/1a4 U3 JIPYTHX y4eOHbIX PEMETOB.

OnepupoBaTh MOHATHSIMU: OTIpe/ieNieHIe, TeOpeMa, CIIeCTBHE, T0Ka3aTeIbCTRO.

11 KJIACC

Yucia 1 BLIYMCIEHUS

OnepupoBaTh TMOHATHAMW: HATypallbHOE, 1IEJ0€ YHWCIO; HCIONB30BaTh MPHU3HAKH
JeJIMMOCTH LIeJIbIX YHCell, Pa3JIOKEeHHEe YHCIIa Ha MPOCThIe MHOXKHUTEIIH JIUIsl PeIleHus 3a/1a4.

OnepupoBaTh MOHATHEM: CTENEHb ¢ PALIMOHAIBHBIM ITOKa3aTeleM.

OnepupoBaTh MOHATHAMU: JTOrapudm ducna, TecaTUIHbIE U HaTYpadbHbIE JTOTapU(MBbI.

YpaBHeHHSI H HepaBeHCTBA

[Tpumensite  cBokceTBa  cTeneHW Ui 1peoOpa3’oBaHMs  BBIPAKEHUH; ONEpUPOBATH
NOHATHAMH:  [OKA3aTEJIbHOE ypPaBHEHHE M  HEPABEHCTBO; peEIlaTh OCHOBHBIE — THIIBI
MOKa3aTClIbEHBIX ypaBHCHHﬁ H HEPABCHCTB.

BbinosHsTe  npeoOpa3oBaHus BbIPajKCHMI, COJACPXKAIIMUX JIOrapH(Mbl; ONEPHUPOBATH
NOHATHAMH: JIOTapU(MHYECKOE YDaBHEHHE M HEPABEHCTBO; pENIaTh OCHOBHBIE THIIbI
norapu)MUUECKNX YpaBHEHUH U HEPABEHCTB.

HaxoauTh perieHus NpoCTeHIITNX TPHTOHOMETPHYCCKUX HEPaBCHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEHHbBIX YpaBHEHUH U e€ pelleHHe; UCTOoIb30BaATh
CHCTEMY THHEHHBIX YPAaBHEHHH s PELIEHUS MPAKTUYECKUX 3a/1a4.

HaxoauTs peleHns: mpocTeiIMX CHCTEM M COBOKYMHOCTEH paliOHAaIBHEIX YPaBHEHUIT H
HEPABEHCTB.

MopnenupoBath peajabHble CHUTYAallMd Ha S3bIKe anreOpbl, COCTABISATH BBIPAKECHUS,
YpaBHCHHS, HCPABCHCTBA M CHCTEMBI IO YCIOBHIO 3a7a4yH, HCCICI0BATH IIOCTPOCHHEIC MOJICIH C
HCIIOJIb30BaHUEM arirapara ajareopsl.
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DOyHKUUHA U rpaduku

OnepupoBaTk TOHATHAMH: [E€PHOAHYECKass (YHKLHUA, NPOMEKYTKH MOHOTOHHOCTH
GyHKIMK, TOYKH JKCTpeMyMa (DYHKIHH, HauOOIIbIlEe M HaMMEHbIEe 3HaYeHUS (YHKIMH Ha
MIPOMEIKYTKE; HCTIONIL30BATh UX JUTS UCCIeN0BaHUS (QYHKITHH, 3aJTaHHOH TpagHuKOM.

OnepupoBaTh  MOHATHAMH:  TpadUKH  TOKa3aTeNbHOH,  JIOTapUPMHUYICCKOH |
TpUroHoMeTpuyeckux GyHKIMA; H300paxars UX HA KOOPJAUHATHOMN IMJIOCKOCTH M MCIIOIL30BAThH
11 pellieHns] YPaBHEHUH ¥ HEPaBEHCTB.

N300pakaTh Ha KOOPJMHATHOIl IIIOCKOCTH TpadUKH JIHHECHHBIX ypaBHCHUIT U

HCII0JIb30BATh MX JUIS PEIICHHUS CHCTEMBbI JIMHEIHBIX YPABHCHHUI.

Hcnonb3oBats rpaduxu GyHKImit A8 UCCIEIOBAHUS MPOIECCOB M 3aBUCHMMOCTEH U3
APYTHX Y4EOHBIX TUCUUTIIHH.

Hauana MmaTeMaTH4eCKOro aHAIN3A

OnepupoBaTh  NOHATUAMM:  HempepbiBHAas  (QYHKIMSA;  NPOM3BOJHAS  (DYHKIMH;
UCTIONB30BATh TEOMETPHYECKHUH M (DU3HUECKHN CMBICT TPOM3BOAHOM IS PEIICHUS 3a/1a4.

HaxoauTe TNpOM3BOAHBIC SJIEMEHTAPHBIX (PYHKIHN, BEIYUCISTE MPOHM3BOJHBIC CYMMEL,
IPOU3BEICHNS, YaCTHOTO (PYHKIIHIA.

Henone3oBath MPOM3BOAHYIO Ui HCCHeqoBaHMs (YHKIMM HA MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMCHSTH PE3YIbTaThl NCCICI0BAHNUS K TOCTPOCHUIO TPa(HKOB.

Hcrnonb30BaTh MPOM3BOAHYIO IS HAXOXK/CHUS HAMIYYIIEro PELICHHS B NPUKIAIHBIX, B
TOM YHCIIE COLUATILHO-IKOHOMMYECKHX, 33/1a4ax.

OnepupoBaTh MOHATHAMH: MEPBOOOpa3Has M HHTErpas; MOHHMAaTh I'€OMETPHYECKHH H
(u3MUeCcKHii CMBICI UHTErpaa.

Haxoaute nepsooOpasubie 37eMEHTapHBIX (YHKIMH; BBIYUCIATE MHTErpall 1no ¢gopmyie
Heiotona-Jleitbuuna.

Pemate mpuknagHble 3a1a4M, B TOM YUCIE COIHATBHO-IKOHOMHYCCKOTO U (DH3HYCCKOTO
XapakTepa, CpejICTBAMU MaTEeMaTHYECKOI'0 aHalln3a.
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TEMATHYECKOE INTAHUPOBAHHE
10 KJIACC

Koam4yecTBo 4acos

DJ1IeKTPOHHBbIE

Ne HaumeHoBaHHe pa3jiesioB H TeM (uudgposbie)
KonrTpoasusie | Ilpakrnueckue
n/m NMPOrpaMMBbI Bceero oOpa3oBaTe/JbHbIE
padoThl padoThI
pecypcol
] M[jome(:'rﬂa paunOHa;'le;m H y | BuGmorexa LIOK
HCTBHUTEIBHBIX YKcel. PalimoHanbHbI
Aene © ¢ Ho © https://m.edsoo.ru/1568aba3
yPaBHEHHS U HEPABEHCTBA
) ®yukiuu 1 rpadgukn. CTeneHs ¢ 1eabmM 6 bubnuorexa [JOK
[oKasaresieM https://m.edsoo.ru/1568aba3
3 ApudmeTHuecKkHiit KopeHb N—0# CTEIeHH. 18 1 bubnunoreka [{OK
UppanuonanbHble YpaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
i A T " I bubnuorexa [JOK
lleO OM'S"Ip[-"]I-‘] pH[OHOMeIqueCK[/]e ]nms:ﬁm_edsoo,ruﬂ5683ba3
ypaBHCHHUS
5 i 5 5 bubmuoreka [IOK
OCIIE/IOBATENBHOCTH U IPOrPECCUH :
& HekR https://m.edsoo.ru/1568aba3
6 [TosTOpenue, 0doOIEHHE, CHCTEMATH3ALIHS 3 | bubnunoreka [JOK
3HAHU https://m.edsoo.ru/1568aba3
OBHIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 68 4 0
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11 KJIACC

KoaunuecTBO 4aco DJIeKTPOHHBIE
Ne HanmenoBaHmue pa3aesioB H TeM (ungpossbie)
Kontpoasubie | IlpakTuyeckue
n/n NpOrpaMmbI Bcero o0pasoBare/ibHbIE
padoThI padoTsI
pecypchbl
£ ; M.
|| Moxasaremmas gynwaums. Moxasaremme ’ | bubamorera LIOK
! gL : https://m.edsoo.ru/f11c4afd
ypPaBHEHHUsI H HCPABEHCTBA
JI :
) ﬂorszT’Mqucmi d)yHKH:H 12 bubnuoreka [JOK
orapuMHYECKHE YPaBHEHHS U
P P https://m.edsoo.ru/f11c4afd
HEepaBeHCTBA
T
. ]‘JP:;OHOM;T])HLIBCKHB (DYHKLIHH U UX ; l Bl TIOR
rpaduxu. TpuroHomerpuueckue
P B e https://m.edsoo.ru/f1 1c4afd
HEPaBEHCTBA
bubmoreka [JOK
4 [Tpou3Bo; . [pm . i 24 1 . .
pou3spojiHas. [I[pumeHeHne IPOU3BOIHOMN hitos:/m.edsoo.rw/fl | cAafd
bubmuoreka [IOK
5 H é 0 (o 9
SRR TR https://m.edsoo.ru/fl 1c4afd
bubnuoreka [IOK
i 12 ]
6 CHcTemsl ypasHernui https://m.edsoo.ru/fl 1 c4afd
bubmoreka [IOK
7 Haryps € W LIeJIbIe YHCeTia 6
ATYPAILHBIC H QEIBIC HHET https://m.edsoo.ru/f1 1c4afd
[ToBTOpenue, 0000LIEHHE, CHCTEMATH3ALIUA bubimoreka LIOK
8 . 18 2 ,. . i
3HAHUH https://m.edsoo.ru/f1 1 c4afd
OBIIEE KOJIMYECTBO YACOB IT1O ITPOTPAMME 102 6 0
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YYEBHO-METO/IMMECKOE OBECITEYHEHHUE OBPA30BATEJIBHOI'O
IMMPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 151 YHEHUKA

* Marematuka: anrebpa ¥ Havajga MaTeMaTHYCCKOT0 aHajIu3a, reoMeTpus. Anrebpa u
Havyajia MaremMaTndeckoro ananusa, 10-11 knaccsl/ Anumos 1. A., Komsirua 10.M., Tkauesa

M.B. u 1p., Akunoneproe oduectso «M3narenserso «lIpocsenenuer

METOJIHYECKHE MATEPHAJIBI J1JI1 YUYUTEJA
Meroanueckue pekomeHaanuu k yaconuky L. A, Anumosa, 10. M. Konsruna, H. E.
®énoposoit v p. 10-11 knaceel. Asropsl: H. E. @énoposa. M. B. Tkauésa. 5-e usnanue,

crepeoruntHoe Mocksa «IIpocsenienne» 2023

IHHUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI H PECYPCBI CETH
UHTEPHET

bubnuorexa LIOK https:/m.edsoo.ru/

Bubnuoteka LLOK https://m.edsoo.ru/1568aba3

Bubnmoteka LLOK https://m.edsoo.ru/fl1c4afd

PDOIII resh.edu.ru

http://schoolcollection.edu.ru
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