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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma y4ueGHOro Kypca «Anredpa M Havaja MaTeMaTHUYECKOTO aHaIH3a»
0a3oBoro ypoBHs s obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCyJJapCTBEHHOI'0 00pa30oBaTeIbHOIO CTAaHIApTa CpeIHEero oouero odpa3zoBaHus, C y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, NMPeNbABIAEMBbIX K MaTeMaTHYeCKOMY OOpa3oBaHMIO, U
TPagUIMA POCCHIICKOro oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIICUMBACT OBIAJCHHE
KJIFOYEBBIMH KOMIIETCHLMSIMH, COCTABIISIOIMIMMU OCHOBY JUIS CAaMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJbTYPHOIO, JHUYHOCTHOIO M IIO3HABATEJIIBHOIO DPAa3BUTHUSA
JUYHOCTH 00YYarOLUXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTUYeCKOTO aHalu3a» SIBISIETCS OJIHUM M3 Hauboiee
3HAYUMBIX B MPOTpamMMe CTapIIeH MIKOJbI, MOCKOIBKY, C OJHON CTOPOHBI, OH OOecleynuBaeT
MHCTPYMEHTAJIbHYIO0 0a3y Ul M3Y4YEHHs] BCEX E€CTECTBEHHO-HAy4YHBIX KypCOB, a C Jpyrom
CTOPOHBI, (QOPMHUPYET JIOTUYECKOE W aOCTPAKTHOE MBINUICHUE YYallUXCsl Ha YpPOBHE,
HEOOXOIUMOM JIsl OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca yyaliuecs OBJIaJIeBal0T YHUBEPCATbHBIM A3bIKOM COBPEMEHHOM HAyKH,
KOTOpast (GOpMYIUPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anredpb! 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY JJISl YCIIELTHOIO
OBJIAJICHUS] 3aKOHaMH (U3UKH, XUMHH, OWOJIOTUM, TOHUMAHUS OCHOBHBIX TEHACHIIUN
SKOHOMHKH M OOIIECTBEHHOW JKU3HU, TIO3BOJISIET OPUECHTUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HUCIIOJb30BATh UX B HOBCGI[HGBHOﬁ JKM3HU. B TOXE
BpEMA OBJIAACHUC a6CTpaKTHLIMI/I " JIOTHYECKU CTPOrMMHU MATCMATUYCCKHMHU KOHCTPYKUOUAMHA
pa3BUBAaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEPKIACHHUS,
UCIIONIb30BaTh 0000IIeHne W KOHKpETH3aIuio, abcTparupoBaHHE W aHAJOTHIO, (OpMHUpPYET
KpC€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B XO0JA€ U3YUCHUA anre6p},1 N Haydall MaT€MaTH4€CKOIro
aHallu3a B CTapHIeﬁ MIKOJIC y4Jaluecd IOoJIy4daroT HOBEIU OIIBIT pPEeICHUS MPHUKIAAHBIX 3a1ad4,
CaMOCTOSITENIbBHOIO ~ MOCTPOCHHMSI MaTEMaTHYECKUX MOJENed  pealbHbIX CUTyallud U
WHTEpPOpPETAlMM TOJYYEHHBIX pEIICHUH, 3HAKOMATCS C NpUMEPaMH MaTeMaTUYECKUX
3aKOHOMEPHOCTE B NPHUPOJIC, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATHYECKUMH
OTKPBITUAMU U UX aBTOpaMHU.

Kypc o0mamaer 3HAYUTENBHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
KaK yepe3 y4yeOHBI MaTepuai, CIoCcOOCTBYIONINI (POPMHUPOBAHUIO HAYYHOTO MHPOBO33pPEHUS,
TaKk ®W 4epe3 crneuupuky ydeOHOW JCATENBHOCTH, TPEOYIOIIEH CcaMOCTOSATEIbHOCTH,
AKKYpPaTHOCTH, HpOI[OJ'DKPITGJ'H:HOfI KOHIOCHTpAalKUu BHUMAHUA u OTBETCTBCHHOCTH 3a
MOJIYYEHHBIN pe3yJIbTar.

B ocHoBe meroauku oOydeHusi anreOpe M HadajgaM MaTEeMaTHUYECKOTO aHajan3a JICXKHT
JeSTeIIbHOCTHBIA IPUHLIUIT O0yUEHUSI.

CrtpykTypa Kypca «Anredpa 1 Hauajga MaTEMAaTUYECKOTO aHalIM3a» BKIIIOYAET ClIeAYIOIne
COJIepKaTENbHO-METOANYECKHE JHUHUU: «Uucia U BBIUUCICHUA», «DyHKIMU U Tpadukmy,
«YpaBHeHUs1 U HepaBeHCTBa», «Hauana Maremarnueckoro aHanu3a», «MHOXKECTBA U JIOTHKA.
Bce ocHoBHEBIE COACPIKATCIIBHO-MCTOANUIYCCKUEC JIMHUU HU3YYalOTCA Ha MPOTSKCHUH ABYX JICT
06yquH51 B CTapH_IeI\/'I IIKOJIC, €CTCCTBCHHO AOIMOJHAA APYT Apyra U IMOCTCIICHHO HACBIIIAsACh
HOBBIMM TeMaMU U pasjnenamu. JlaHHBIA Kypc SBISETCS HWHTEIPATUBHBIM, MOCKOJIBKY
oOpenuHsIeT B cebe CoJep)KaHUE HECKOJNBKUX MaTeMaTU4YeCKuX JUCHUIUIMH: anredpa,



TPUTOHOMETPUS, MATEMAaTUUYECKUN aHATIN3, TEOPHUSI MHOXKECTB U J1p. I1o Mepe Toro kak ydamuecs
OBIIICBalOT BcE Oojiee MIMPOKUM MAaTEMaTHYECKHM allaparoM, y HHX MOCIeI0BaTeIbHO
dopMHpyeTCss U COBEPILIECHCTBYETCS YMEHHE CTPOMTh MAaTeMaTHUECKYI0 MOZENb pealbHOMH
CUTyallud, NMPUMEHITh 3HAHUs, MOJIyYeHHbIE B Kypce «AureOpa M Hayala MareMaTHYecKOro
aHaJIM3a», JJI PELIeHUs CaMOCTOSTEIbHO C(OPMYIMPOBAHHOM MaTeMaTHYeCKOW 3agadd, a
3aTeM UHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yibTar.

CopnepxarenpHo-MeTOAMYECKAss  JMHMS — «Yucna W BBIUMCIEHMS  3aBEpPILIACT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJI0O HAyaTO B
OCHOBHOI1 miKkoinie. B crapmieil mkone ocoboe BHUMaHue yaensercss GOpMUPOBAHUIO MPOUYHBIX
BBIYUCIUTEIFHBIX HABBIKOB, BKJIIOYAIOUIMX B Ce0S MCIOJB30BAHUE DPA3IUYHBIX (HOpM 3amucu
JEHCTBUTENIBHOTO YHCJIA, YMEHUE palMOHAJIBHO BBINONHATH JEHCTBUS C HHUMH, J€1aThb
NPUKUAKY, OLEHMBaTh pe3yipTaT. OOydamomuecs TMOJYy4aloT HaBBIKM HPUOIMKEHHBIX
BBIUMCJICHUM, BBINIOJHEHUS JNEWCTBUH C YWCIaMM, 3alMCaHHBIMM B CTaHIApTHOH ¢opme,
UCIIOJIb30BAaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BbIPAKEHUH.

JIunus «YpaBHEHUS M HEPABEHCTBAa» pEAIM3YeTCs HAa NPOTSHKEHUHM BCEro OOy4YeHMs B
CTaplled WIKOJe, MOCKOJbKY B KaXIOM pas3Jeie MporpaMMbl IPEIyCMOTPEHO peLIeHuE
COOTBETCTBYIOIIHUX 3a7a4u. OOyyaromuecs OBIaAeBal0T Pa3IMYHBIMA METOIaMHU PELICHUS IIEIbIX,
palMOHATIbHBIX, UPPALIMOHATIBHBIX, IOKA3aTENIbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHU, HEPABEHCTB U UX cucteM. [loyueHHble yMEHUS NCIOJIB3YIOTCS IPU UCCIIEI0BAHUN
GyHKIUI C TOMOIIBIO MPOW3BOIHOM, PEIICHUH MPHUKIAIHBIX 33/1ad U 3aJa4 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHUi GyHkuuu. /lanHas comepikarenbHas TUHUS BKIIOYAET B
ce0s1 Tarke (GOpPMHpPOBAHWME YMEHHUH BBINOIHATH Pacu€Thl 1O Qopmynam, Mpeodpa3zoBaHuUs
LENbIX, pallOHAIbHBIX, HUPPALUOHAIBHBIX WU TPUTOHOMETPUUECKHUX BBIPAKEHUH, a TaKkKe
BBIpQXCHHH, COJEp)KAIMX CTerneHu W Jorapudmbl. brarogaps m3ydeHuro airedpanveckoro
MaTepuaia MPOUCXOIUT JalbHEelIlee pa3BUTHE ATOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIIICHUS
ydaumxcs, (QOpPMUPYIOTCS HAaBBIKM JEIyKTUBHBIX PpacCyXIAEHHM, paboThl € CHMBOJIbHBIMU
dbopMamu, IpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPAaBEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI AJIsl PELICHHsI PAKTHUYECKUX U €CTECTBEHHO-
HaAy4HBIX 3aJ]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopepxarenpHo-MeTonnyeckas JUHUS «DyHKUUMU U rpadUKU» TECHO MeperuieTaeTcs ¢
JIPYTMMH JIMHUSMU Kypca, TOCKOJbKY B KakOM-TO CMbICIE 3alaéT IOCJIe0BATEIbHOCTh
u3yuyeHus: Marepuana. l3yueHwe CTemneHHOW, TOKa3aTelbHOH, JorapupmMuueckod u
TPUTOHOMETPUUYECKUX (DYHKIMH, MX CBOHCTB M TpaUKOB, MCIIOJIb30BaHME (QYHKUUH Ui
pelieHus 3a1ad U3 APYrux y4eOHbIX MPEIMETOB M pealbHOM KU3HU TECHO CBS3aHO Kak C
MaTeMaTUYeCKUM aHAJIN30M, TaK U C pElIeHHEeM ypaBHEHUH U HepaBeHCTB. [Ipu sTom Gombiioe
BHUMaHUE yJensercss (GOpMHMPOBAHUIO YMEHHUS BBIpaKaTb (OPMYJIaMH 3aBUCUMOCTH MEXIY
pa3IMYHBIMH BEIMYMHAMH, HCCIEIOBATh TMOJTY4YeHHbIE (YHKIMH, CTPOUTh HUX TpaduKH.
Matepuan 53TOH coaepKaTeIbHOM JIMHUM HalleJIeH Ha pa3BUTUE YMEHUHl U HaBBIKOB,
MO3BOJIIOIIMX  BBIpaXaThb 3aBUCHUMOCTH MEXJAy BEIMYMHAMU B pa3iMyHOM  ¢opMe:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTH K  OOOOIIEHMI0O M  KOHKpPETH3allHH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHas nuHusA «Hadama maTeMaTHyeckoro aHajan3a» MO3BOJSET CYLIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIHBIX 00YYarOIIMCs, ¥
KOTOPBIX MOSIBJISIETCS BO3MOYKHOCTh UCCIIEIOBATh M CTPOUTH I'paduKu QyHKIMMA, OIpeAessaTh UX
HauOOJIbIIME U HAaUMEHbILNE 3HAYEHUS], BBIYUCIATD IJIOMAAu GUryp u oObEMBI Tel, HaXOIUTh



CKOPOCTH M YCKOpeHHs TmporeccoB. JlaHHas conepKarenbHas JMHHAS OTKPBIBACT HOBBIC
BO3MOXHOCTH IOCTPOCHHUA MATCMATUYCCKUX MO,Z[G.HGI\/'I PCATBbHBIX CHTyaHHﬁ, HaXOXIACHUA
HaWJIy4qmero peucHusa B IPUKIAIHBIX, B TOM YHCJIC COHHUAJIBbHO-3KOHOMHNYCCKHX, 3alaqdax.
3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOTO aHaIN3a CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO,
(OpMaNbHO-IOTHYECKOTO M KPEaTHBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUH pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B Hayke, TEXHHKE M HCKyccTBe. OOydaromiyecs y3HAmOT O
BbIAIOMIUXCA PE3YyJIbTaTaX, IMOJIYYCHHBIX B XOJC PA3BUTHUA MATCMATUKHW KaK HAYKH, U HUX
aBTOpax.

ConepxxarenpHO-MeTOANYECKask TUHUS «MHOXXECTBa U JIOTUKA» B OCHOBHOM IIOCBSIIIICHA
9JICMCHTAM TCOPHU MHOKCCTB. TCOpeTI/IKO-MHO)KCCTBeHHBIC NpeaACTaBJICHUA IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHSIOMINI
BCE pa3leibl MaTeMaTHKH M €€ TNPHIOKEHUH, OHM CBA3BIBAIOT pa3HbIE MaTeMaTHYECKHe
JMCUMIUIMHEL B eanHoe 1enoe. [1o3ToMy BakHO AaTh BO3MOKHOCTH IIKOJBHUKY HMOHHMATh
TeOpeTI/IKO-MHO)KCCTBeHHblf/'I A3BIK COBpeMeHHOfI MaTE€MAaTUKH MW HUCIIOJB30BaTh €10 IJIA
BBIPAXKCHUA CBOUX MBICIICH.

B kypce «Anrebpa u Hayasa MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTEeMaTUYECKOr0 MOJEIMPOBAHUsS, KOTOPbIE NPH3BaHbI CHOPMUPOBATH HABBIKH HMOCTPOCHHS
MOJIeNIell peallbHBIX CUTYallui, UCCIEIOBAaHUS 3TUX MOJIENICH C IMOMOIIBIO anmnapaTa ainreopsl U
MAaTCMAaTUYCCKOro aHajin3da W HUHTCPIOPETAIHMU IOJTYYCHHBIX PE3YJILTATOB. Takue 3aJaHusA
BIUICTEHBl B KaXIbIH M3 pa3leioB NPOrpaMMbI, MOCKOJIBKY BECh MaTephall Kypca IMIMPOKO
UCIIONIB3YETCS TSl PeIICHHs TIPUKIAHBIX 3a1ad. [Ipu pereHnn peaabHbIX TPAaKTHUECKUX 33134
yuyalipecss — pa3BUBAlOT  HAOJNIOAATENbHOCTh,  YMEHHE  HAXOIUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HMCIOJIB30BATh AHAIOTHIO, 0000maTh M KOHKPETH3UPOBATH IPOOIIEMY.
JlesaTenbHOCTh 1O (OPMHUPOBAHMIO HABBIKOB PELICHUS NPUKIAIHBIX 3a7ad OpPraHu3yeTcs B
nporecce U3y4eHHus BceX TeM Kypca « Anredpa 1 Hadalla MaTeMaTHYECKOTO aHAIIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydyeOHOM MiiaHe Ha u3y4eHHe Kypca aareOpbl 1 Hayal MaTeMaTH4eCKOTro aHaIn3a Ha 6a30BOM
ypoBHe oTBoAUTCS 2 yaca B Henento B 10 knacce u 3 yaca B Hezenmo B 11 knacce, Bcero 3a iBa
roja ooyuyenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MAJs pPELICHUs
IIPUKIIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciIel 3HAaHUHI U PEaJIbHOM JKU3HH.

JelicTBuTenpHble yKciaa. PanyoHanpHble W MppalMOHaNbHBIE uyucia. Apudmernueckue
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmkEHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTIICHHS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenpb ¢ nenbiM nokazateneMm. CraHaapTHas (Gopma 3allUCH JeHCTBUTEIBHOIO YUCIA.
Hcnonb3oBanue mnoaxofsmedl (GopMmbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN I pPELIeHUs
IIPAaKTUYECKMX 33/1a4 U IPEJCTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATypalbHOW cTeneHu. JledcTBus ¢ apudmMeTuaecKkuMu
KOPHSIMM HaTypaJbHON CTEIICHHU.

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

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPaA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyIIbI.

VYpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Permenue nenbIx U 1poOHO-pAIlMOHAIBHBIX YPABHEHUI U HEPAaBEHCTB.

Pemenne nppanimoOHaIbHBIX YPaBHEHUN U HEPAaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHHM.

[IpuMeHeHrnEe ypaBHEHMI M HEPABEHCTB K PEIIEHUIO MAaTEMAaTUYECKUX 3ajad M 3a1ad u3
pa3INYHbIX 00J1acTe HAYKH U pealbHON KHU3HH.

DyHKIUHN U TpaPUKH

@yHK1M, criocoOsl 3ananus GpyHkuu. ['padux pynkumun. Bzaumuo oOpaTHble QYHKIUH.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHUH ¢yHkuuu. Hymn ¢pynkuuu. [TpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

Crenennas QyHKIMS C HaTypaJbHbIM M LENbIM MoOKazareneMm. EE cBoiicTBa u rpaduxk.
CaoiicTBa U rpaguK KOpHs N-0M CTENEHHU.

TpuroHomerpuyeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPUUECKUX (PYHKLHUI
YHCJIOBOI'O apryMEHTA.

Havaja maTeMaTH4YeCKOro aHAJIHM3a

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCIENOBATEIbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma OecKOHEUHO yOBIBaIOIIEH reOMETpUYECKON MPOrpeccuu.
@dopMyra CIOXKHBIX IPOLEHTOB. Mcrnosb30BaHME MPOrpeccuu Uil PElIeHMs pEeabHBIX 3a4ad
IIPUKIIATHOTO XapaKkTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOTO aIrrmapara i1 ONUCaHWsA PCAaJIbHBIX IMPOLCCCOB U HBHGHHﬁ, npu
peLIeHUH 3371a4 U3 APYTHX YUEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

Hatypanbnble u nensie uncia. [Ipu3Haky 1e1MMOCTH LEIBbIX YACE.

CreneHsb ¢ paMOHAIBHBIM ITOKa3arenaeM. CBOMCTBA CTEIICHM.

Jlorapudm uncna. JlecaTuynble U HATypaIbHbIE JOTapH(MBI.

YpaBHeHusI 1 HepaBeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIUX JIOTapU(PMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIICHU C PAL[MOHAIIBHBIM IIOKA3aTEIEM.

[TprMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs U HEPAaBEHCTBA.

CucreMbl JTMHENHBIX ypaBHEHMH. PemeHue NpukiaaaHbIX 3alad C MOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUM U HEPABEHCTB.

IIpuMeHeHNnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIIEHUI0 MAaTEMaTHUYECKHX 3ajad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HayKU U peaabHOM KU3HU.

DyHKIUHN U ITpaGUKH

Oynkuus.  [lepuonmyeckne  Qynkumu. [IpomMexyTkm  MOHOTOHHOCTH — (DYyHKIIHH.
Maxkcumymbl 1 MMUHUMYMBI (pyHKiuu. HauOosnbliee M HauMeHbllee 3HaueHUE (DYHKLUUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue QyHKIMH, UX CBONCTBA U IPaQUKH.

[ToxazarenbHas u gorapudmuueckas GyHKLINU, UX CBOMCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKIUHN 1711 pellieHHs ypaBHEHUM U JIMHEMHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKUMH Ui HCCIIEOBAaHUS MPOLECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havaja maTeMaTH4YeCKOro aHaJIu3a

HenpepsbiBable pyHKIMU. MeTOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB.

[TpousBonHas Gynkuuu. ['eomerprueckuii 1 GU3NIECKHUI CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31€MEHTApHBIX (QYHKIUH. DOpMysbl HAX0XKIEHUS MPOU3BOJHON CYMMBI,
IIPOU3BENICHUS U YaCTHOTO (PYHKIIHH.

[TpuMeHeHne MPOU3BOIHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxxnenne HarnOobIIEro ¥ HAMMEHBIIET0 3HaUCHHUsT (QYHKIIMH Ha OTpPE3Ke.

[IpuMeHeHre MPOU3BOMHOM Al HAXOXACHUS HAWIYYIIero PpEeHIeHHs B MPHUKIATIHBIX
3ajjauax, s ONpeAesIeHHsI CKOPOCTH Ipoliecca, 3aJaHHOro (popMyJI0i Ui rpauKkoMm.

[TepBooOpaznas. Tabnua nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudyeckuid M (Qu3MuUecKuil cMmbicia. BbluncieHune HHTErpaiga 1o
dbopmyne Hetorona—JleliOHuna.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHOro npeamera «MaTemarukay JOJDKHO 00eCredMBaTh JOCTHIKCHUE HA
YpOBHE cpenHero oomero o0pa3oBaHUsl CIEAYIOUIMX JUYHOCTHBIX, METalpeIMETHhIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepU3YITCS:

['paxxiaHCcKOE BOCIIUTAHUE:!

Cc()OPMUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHa POCCHIMCKOro OOIIecTBa, MPEJCTaBIEHUEM O MaTeMaTHYEeCKHX OCHOBAaxX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIbLHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUCM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPpaXKAAHCKOW MACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSIIEMY POCCUUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JIOCTHKCHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MATEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUIO ITHUX
JOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKU U JIEATEIbHOCTBIO YUEHOTO; OCO3HAHHUEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOWYUBOTO Oy IyIIEro.

DCTeTU4EeCKOe BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYas ACTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCyX JACHUN; BOCIPUUMUYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUe, cOATaHCHUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PErylspHas Quandeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHOU
JeSITENIbHOCTBIO.

TpynoBoe BocIMTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IEHHOCTU TPYIOIIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiiei mpodeccun U peaan30BbIBaTh COOCTBEHHBIS
KU3HCHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3OBaHHIO U
caMo00pa3oBaHUI0 Ha TPOTSHDKEHUHM BCEM JKU3HHM, TOTOBHOCTBIO K AKTUBHOMY YYacTHUIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKON HApaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO JKOJIOTHYECKON KYJIBTYphl, TMOHUMAHWEM BIUSHUS COIUATBHO-
HSKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHHE MPUPOJHOM M COLHUAIBHOM Cpeibl, OCO3HAHUEM



NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTalue Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHMUHN Ui PELIeHUs 3a/a4 B 00JIACTH OKPY’KAIOLICH Cpeibl, MIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOIIEH Cpeibl.

L{eHHOCTH HAay4YHOIO IMO3HAHMS:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMaHUEM MaTeMaTHYecKOW HayKu Kak chepsl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKM M MAaTE€MaTU4YeCKOW KYJbTypOW KakK CPEICTBOM IO3HAHUs
MHpa; TOTOBHOCTBIO OCYLIECTBJISATH IHPOEKTHYKD M HCCIEAOBATENIBCKYH JIESITEIBHOCTh
WHAWBUIYAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTO npeameTa « MaTemarukay
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHLIMU  OelicmEUAMU,
VHUBEPCANLHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCATbHLIMU — Pe2yasmUEHbIMU
oelicmeusmu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUupa,
npuUMeHeHUe 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

ba3oBble nornueckue NeUCTBUS:

® BBIBISTH M XapaKTepU30BaTh CYLIECCTBEHHbIC MPU3HAKU MAaTeMaTHYECKHUX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIY MOHATUAMH; (HOPMYIHUPOBATH OMpEIENICHUs TMOHATUM;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 00001IIeHUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYJIMPOBATH U NPeO0OPa30BHIBATH CYXKICHUS: YTBEPIAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIABIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUSX; IpeaaraTb KPUTEPHH JUISl BBISBIICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlefaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (TIpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC CY KJICHHUS U BBIBOJIBL;

e BbIOMpaTh cnocod pemieHHs y4eOHOHM 3adaun (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YYETOM CaMOCTOSTENBHO BBIICTICHHBIX
KpUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUM  MHCTPYMEHT  IO3HAHUS,
dbopMyIHpoOBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHUIO,
MHEHHUE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA OKCHEPUMEHT, HCCIIEOBaHUE TIO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMU;



® CaMOCTOATENHHO (OpMyJIHUpOBaTh OOOOIIEHUS W  BBIBOALI IO  pe3yjbTaTaM
MpOBEAEHHOTO HAOIIOACHMS, UCCIEA0BaHUS, OLEHUBATh JOCTOBEPHOCTh MOJTYUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;

® [IPOrHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH IPEATIOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ uapopmarueii:

® BBIBIATH JePUIUTHI UH(GOPMALIUY, JAHHBIX, HEOOXOIUMBIX Ui OTBETa Ha BOMPOC U
JUISL pEeUIeHHUs 3a1au;

e BbIOMpaTh UWHGOPMALMIO U3 HCTOYHUKOB PA3NMYHBIX THIIOB, AaHAJIU3UPOBATD,
CUCTEeMAaTU3UPOBaTh U HUHTEPIPETHUPOBATH MH(GOPMAIUIO PA3TUYHBIX BUAOB U (QOpM
MpEeJICTaBICHMUS,

® CTPYKTYpHpOBaTh HWH(POPMALHUIO, TPEACTaBIATh €€ B  pas3auuyHbiX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;

® OIICHWBaTh HAAEKHOCT HMHPOPMAIUHM 110 CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) VHugepcanvhvle KOMMYyHUKAMUGHbIE Oelicmeus, 00ecneuudarom c@hopmupoeanHoCmsy

COYUANBHBIX HABLIKOB 00YYAIOUWUXCAL.

Ob61enue:

® BOCIPHUHUMATH U (OPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMH
OOlIeHHs; SCHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PEIICHHS 3a/1a4l, KOMMEHTHPOBATh
MOJTyYCHHBIH pe3ysbTar;

e B Xoje OOCYXXJEHHS 33aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYK1a€MO TeMBbI, TPOOIIEMBI,
pemaeMoi  3aja4yM, BBICKAa3bIBaTh HJIEW, HAICJICHHBIE Ha TIOUCK PEUICHUS;
COMOCTABJISITH CBOU CYXKIEHUS C CYXICHUSIMH JIPYTUX YYacCTHUKOB JHUAJIOTa,
0oOHapy’KUBaTh Pa3IMuue U CXOJCTBO MO3ULUI; B KOPPEKTHOH opme hopMyIHpoBaTh
pa3HoTIIacHsi, CBOM BO3PAKECHHUS,

® TIPEICTABIATH PE3YJbTATHl PEIICHU 3a/1a4d, YKCTIEPUMEHTA, HCCIIEJOBAHNUs, TIPOCKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS € Y4E€TOM 3a7ad IMPE3CHTAUN U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyIHUUYECTBO:

® T[OHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIUBUAYaIbHOU pPaOOTHI
OpU  pelleHnd Y4YeOHBIX 3a]ad; MPUHUMATh [e1b COBMECTHOW JesITeNbHOCTH,
IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensrtb BHABI padoT,
JIOTOBapUBaThCs, O00OCYKJaTh IMpolecC W pe3ysibTaT padoThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

® yYacTBOBAaTh B IPYMIOBBIX Gopmax paboThl (00CYykACHUS, OOMEH MHEHHIA, «MO3TOBBIC
HITYPMBD» W HWHBIC); BBHIMOJIHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOU
JNEUCTBUS C IPYTUMH YWICHAMHU KOMaH/bl; OIICHMBATh KAueCTBO CBOETO BKJIaJa B OOIIUN
IPOAYKT 10 KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aHMO ICHCTBHSL.

3) Vuueepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMvlCio8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:



COCTABJIATh IJIaH, AJTOPUTM pELIEHMs 3ajadd, BbIOMpPATh CIOCOO peUIeHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM II03HABATEIBHOM pE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, HX pe3yJbTaToOB; BIALETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIA IIPOLECCa W PE3yJIbTaTa PELICHHUs MaTeMaTU4YeCKOU
3a/1a4y;

® IpeABUAETH TPYIHOCTH, KOTOPbIE MOT'YT BO3HHMKHYTb IIPH PELICHUM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX, HAWJICHHBIX
OLIMOOK, BBIBJICHHBIX TPYIHOCTEH;

® OIICHUBaThb COOTBETCTBHE pEe3yibTaTa LEIM U YCJIOBUAM, OOBACHATH INPUUYUHBI
JOCTMDKEHUSI WM HEIOCTUXKEHUs pPe3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Aisredpa ¥ Hadalga MaTeMaTHMYECKOrO aHalIM3a» Ha YPOBHE
cpenHero oouiero o0pa3oBaHUs TOJDKHO OOECIIeunBaTh JOCTHXKEHUE CIIETYIOUIMX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yuciaa 1 BbIYMCTIEHUS

OrnepupoBaTh MOHATUSIMH: PAlMOHATBHOE U JEHCTBUTEIBLHOE YUCIO, OOBIKHOBEHHAs M
JeCATUYHAsS IPOOk, TPOLICHTHI.

BeimonusaTe apudmernyeckue oOmnepanud ¢ paldOHAIBHBIMH U JACHCTBUTEIHHBIMU
YHCIaMH.

BeimonHsaTe npuOMMKEHHBIE BBIYMCICHUS, WCIONB3Ys IMpaBHJIa OKPYTJIEHUS, JeaTh
MPUKUIKY U OLEHKY pe3yJibTaTa BIYUCICHUI.

OnepupoBaTh MOHIATUSIMH: CTETNICHb C LIEJBIM MOKa3aTelneM; cTaHAapTHas gopma 3amucu
JNEHCTBUTENHFHOTO YHCIIa, KOPEHb HATYpPalbHON CTENEHM; HCIONb30BaTh MOAXOASIIYI0 (hopmy
3aIACH IEVUCTBUTENIBHBIX YUCEN ISl PEIICHUS MPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS JaHHbIX.

OnepupoBaTh TOHSATUAMH: CHHYC, KOCHMHYC M TaHT€HC MPOU3BOJIBHOTO  YTJa;
MCIOJIb30BAaTh 3aMMCh IPOU3BOJIBHOIO yTIila yepe3 00paTHbIE TPUTOHOMETpUUECKUe QYHKIIUH.

YpaBHeHHUs M HEPABEHCTBA

OrnepupoBaTh MOHSATHUSAMH: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO; 11€JI0€, PAIIMOHAIBHOE,
MppaloOHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

BreimonuaTe  mpeoOpa3oBaHUs ~— TPUTOHOMETPHUECKHUX  BBIPQXKEHHM M peliarh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BrImonHATE mpeoOpa3oBaHus IENBIX, PAITMOHAIBHBIX W UPPAIMOHATBHBIX BBIPAXKEHUN U
pemaTh OCHOBHBIE TUIIBI LEJBIX, PAMOHAIIBHBIX U UPPALMOHATIBHBIX YPABHEHU 1 HEPABEHCTB.

[IprMeHsATh ypaBHEHHUsI U HEPABEHCTBA I PELICHUS MATEMAaTUYECKUX 3a/1ad U 3ajay u3
pa3IMyYHbIX 00JacTel HAyKH U peallbHOM JKU3HU.



MogenupoBaTh peajbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTABIATh BBIPAKECHHUS,
yYpaBHEHHs, HEpPaBEHCTBAa II0 YCJIOBUIO 3a/ayM, MCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTh MOHATUAMU: (YHKLUS, CIIOCOOBI 3a1aHusl (PyHKIUH, 001aCTh ONpeaesIeHUs
¥ MHO>XECTBO 3HAa4eHUH QyHKUUH, rpaduK GyHKINHN, B3AUMHO 0OpaTHBIC (PYHKIIUH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIHMH, HYId (QYHKIHH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku QyHKIUN 1)1 pEIICHUS] ypaBHCHUH.

Crpouth U yHTaTh TpauKu JTUHEHHOW (YHKIMM, KBAJPATHUYHOW (DYHKIIMH, CTETIEHHOMN
(YHKLIHU C LENBIM MTOKa3aTeIeM.

Hcnonb3oBate rpaduku GYHKUMN U UCCIIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH Mpu
peLIeHUH 3aJad U3 JAPYruX y4eOHbIX HPEIMETOB M peaJbHOW KM3HM; BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyana MmaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEAOBATEIbHOCTh, apU(MeTHUecKass M I'eOMEeTpHUYecKas
IPOTpeCcCu.

OnepupoBarh MOHATHIMU: OECKOHEYHO yOBIBAIOIIasi TEOMETpHUYECKas POTPECCHsi, CyMMa
0eCcKOHEeUHO yOBbIBAIOIIEH reOMETPUIECKOM MPOTPECCHH.

3agaBarh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA IOCIENOBATEIBHOCTEH M MPOTPECCUIl ISl pelleHUs] peabHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, OIEPALIMH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT Ui ONUCAHUS PEaJIbHBIX MPOLECCOB
U SIBJICHUH, IPU PEUICHNH 33/1a4 U3 JPYTUX yUYEOHBIX MPEMETOB.

OnepupoBath MOHATUSAME: ONPEICICHIE, TEOpeMa, CIEJCTBHE, TI0KA3aTeIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh MNOHATHSMM: HaTypalbHOE, LEJI0€ YHUCIO; MCIONb30BaTh MpPHU3HAKU
JEIUMOCTH LIEIIBIX YUCEI, PA3JIOKEHUE YHACIIA HA IIPOCTHIE MHOKUTEIN Ul pELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTENIEHD C PALlMOHAJIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapupM ducia, JECATUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUsI M HEPABEHCTBA

[TpuMeHsATh CBOMCTBa CTENEeHW sl TNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
MOHATUSAMHU: IIOKA3aTeIIbHOE YPAaBHEHUWE U HEPABEHCTBO;, pEIIATb OCHOBHBIE  THIIBI
ITOKa3aTeJIbHBIX YPAaBHEHHUI 1 HEPABEHCTB.

BoeimonHATe mpeoOpa3oBaHus BBIPAKEHUH, COJEpKalIMX Jorapudmsl; ONepupoBaTh
HNOHATUSAMH: JIOTapU(PMHUUYECKOE YpaBHEHHE U HEPABEHCTBO;, pellaTb OCHOBHBIE THUIIBI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB.

HaxonuTth penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUHN U €€ pelIeHHe; UCI0JIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUM NI PEILICHUS IIPAKTUYECKUX 3a1a4.



HaxomuTe penieHust NpocTEUIINX CUCTEM U COBOKYIMTHOCTEN PAlIMOHATIBHBIX YPABHEHUN U
HEPABEHCTB.

MogenupoBaTh peaibHBbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBUIO 3aJ]a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa anreopbl.

DOyHKUUH U rPpadpuKu

OnepupoBarh MOHATUSMH: TIEpUOAWYECKas (QYHKIUSA, IMPOMEKYTKH MOHOTOHHOCTH
GYHKIUMHM, TOUKH 3KCTpeMyMma (PYHKIMH, HauOoJblllee W HAauMEHbIIee 3HaueHUs (yHKIUU Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUIS KCCeI0BaHus (yHKIUH, 3a1aHHOM rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  TrpaduKd  [OKAa3aTeIbHOM,  JorapuMuyeckoil  u
TPUTOHOMETPHUUYECKUX (PYHKIHUI; n300pakaTh X HA KOOPIAUHATHOM IIOCKOCTH U HMCIOJIB30BATh
JUISl pELLICHUs YPaBHEHUW U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JMHEHHBIX YpaBHEHUN W
MCIIOJIb30BATh UX JUISl PEILICHUSI CUCTEMBbI JINHEWHBIX YpaBHEHUI.

Hcnonp3oBate Tpapuku (QyHKIMH A7 MCCICIOBAHUS MPOIECCOB M 3aBHCUMOCTEH W3
JIPYTUX Y4EOHBIX TUCIUILINH.

Hayana maremMaTH4eckoro aHajamsa

OnepupoBarh  MOHSATHSMH:  HENPEpbIBHAS  (QYHKIMS;  MPOW3BOAHAS  (YHKIIUH;
UCTIOJIF30BaTh T€OMETPUUYECCKHIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM ISl PEIICHHS 3a/1a4.

Haxoauth mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIHMA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEICHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTe TPOM3BOJAHYIO Ui HCCIeNOBaHWS (YHKIMM HAa MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTATHI UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB.

Hcnonb30BaTh NPOU3BOAHYIO AJI HAXOXKACHUS HAWIIYUILEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMHU: NEpBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUYECKUH U
(bu3nyecKuil CMBICIT UHTETrpaa.

Haxoauth mepBooOpa3Hble deMeHTapHbIX (YHKIUHN; BBIYUCISATH UHTErpal mo dopmyie
Hrrotona—Jleitbnuna.

Pemats nmpuxiagHele 3a1a4d, B TOM YHCIE COLMATIbHO-3KOHOMUYECKOIO U (PU3NYECKOTO
Xapakrepa, CpeICTBaMHU MaTEMaTHYECKOI0 aHalIn3a.



MPOBEPSAAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepPsSIEeMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yjabTarTa
1 Yucna 1 BEIYUCICHUS
11 OnepupoBaTh TMOHATUSIMH: PANMOHATBLHOE W JACHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JIECATHYHAS APOOb, TPOIIEHTHI
1 BreimonuaTe  apudmMerndyeckue omepandd ¢ PalHOHATBHBIMU |
JEHCTBUTEILHBIMU YU CIIAMH
13 BeimonHsaTe  npuOMMKEHHBIE — BBIYMCICHHUS,  WCIOJIB3YysS  MpaBHIIA

OKpYTJICHU:, ACJIAaTh IPUKUAKY U OLICHKY PE3yJIbTaTa BBIYHCIICHUI




OHepI/IpOBaTB MOHATHUAMU: CTCIICHL C LCJIBIM IMOKA3aTCJICM, CTaHAAaPTHAA

(dbopMa 3anucH AEMCTBUTENBHOIO YKCIa, KOPEHb HAaTypalbHOW CTEIEHU;

L4 WCIOJIb30BATh MOAXOIAIIYI0 (POPMY 3aIUCH JCHCTBUTEIBHBIX YHCEN JUIS
pelIeHNs IPAKTUYECKUX 3a]a4 U IPEICTABICHUS JaHHBIX
OnepupoBaTh HNOHATUSAMM: CHHYC, KOCUHYC M TaHI'€HC IPOU3BOJBHOIO
1.5 yIJla; WUCIOJIb30BAaTh 3alHCh IPOM3BOJBHOIO yIJa uepe3 oOpaTHbIE
TPUTOHOMETpUYECKHE (PYHKIIMU
2 YpaBHEHMSI U HEPABEHCTBA
OnepupoBarh NOHATUAMU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paluoHaIbHOE, UppaMOHAIbHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHE
25 BbimonHATe  npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUH U
' pelarbs TPUrOHOMETPUUECKUE YPAaBHEHUS
BoImonHATe npeodpa3oBaHus LENbIX, PAUOHAIBHBIX U UPPALlMOHATIBHBIX
2.3 BBIDAKEHUI M pellaTh OCHOBHBIE THIbl IEJbIX, PAlUOHAJIbHBIX H
UPPalMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB
24 [IpuMeHsITh ypaBHEHUS W HEPABEHCTBA AJI PEIICHHUsS MAaTeMaTUYECKUX
' 3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTell HayKu U peallbHOM JKU3HU
MonenpoBaTh peajbHblE CUTyallUM Ha SI3bIKE alreOpbl, COCTABIATH
2.5 BBIPAKEHUS], YPABHEHHUs, HEPABEHCTBA 110 YCIOBHIO 33J1a4M, UCCIEA0BATh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM arIapara ajnreopbl
3 OyHKIUHN U TpaPuKH
OnepupoBaTh MOHATHAMM: (PYHKIMS, CHOCOOBI 3adaHus (QyHKIWU,
3.1 o0nacTh OmpeleNeHuss MU MHOXKECTBO 3HaueHuM (QyHKUuHU, rpaduk
(GyHKIIMH, B3aUMHO 00paTHbIe (YHKIIUU
3.9 OnepupoBaTh MHOHATUSAMM: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
' (GyHKIMY, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBathk rpaduku GyHKUINN 1)1 pellIeHUs] ypaBHEHUI
34 Crpouts M uuTaTh TrpaduKu JUHEHHOW (YHKIUHU, KBaJAPaTUYHOMN
' (GyHKIMH, CTENEHHON (PYHKIIUH C IeJIbIM MTOKa3aTeneM
Hcnonb3oBate Tpapuku (QYHKUMH I HMCCIEJOBAHUS MPOIECCOB U
35 3aBUCHMOCTEI NpPU pEHIeHUH 33/ay U3 JAPYTUX Y4eOHBIX NMPEAMETOB U

peanLHoﬁ JKU3HH, BbIpAXKaThb (bOpMYJ'IaMI/I 3aBUCUMOCTH  MCXKIY

BeInM4YnHaMun




Hauana maTemaTnueckoro aHainsa

OHCpI/IpOBaTB INOHATHUAMU:. II0CJIICAOBATCIIbHOCTD, apI/I(bMeTI/I‘IeCKaSI n

41 Tr€OMETPUYECKasl IPOTPECCUU
OnepupoBarh TMOHATUSAMH: OECKOHEUHO YOBIBAaroIasi reoMeTpHYecKas
4.2 mporpeccusi, CyMMa OECKOHEYHO  yOBbIBaroIied TeoMeTpHYeCcKOM
MPOTPECCUU
4.3 3amaBaTh MOCIEA0BATEIIBHOCTH PA3IMYHBIMK CIIOCOOAMH
14 Hcnonb30oBarh CBOMCTBA MOCIAEAOBATEIBHOCTEH W MPOrpeccCUid  Jyist
' pelIeHus pealibHbIX 3aJ1a4 MPUKIIAIHOTO XapaKTepa
5 MHoskecTBa U JIOTHKA
51 OnepupoBaTh MOHATHAMHU: MHOXKECTBO, OTIEPAIIMH HAa/I MHOYKECTBAMHU
Hcronps30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Jjisl ONHCaHUS
5.2 pealbHBIX TPOILIECCOB U SBJICHHM, MPU PEIICHUH 3aJad U3 JIPYTUX
y4eOHBIX MPEIMETOB
- OnepupoBarh  IMOHATHUSAMH:  OINpEACICHHE, TeopeMma,  CIEACTBHUE,
' JIOKa3aTeIIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbl Cpe/lHero o01ero 0opa3oBaHus
pe3yjabTarTa
1 Ywncira ¥ BEIYUCISHUS
OnepupoBaTh MOHATUSMHU: HATypalabHOE, ILIEJI0€ YHCIIO; HUCIOJIb30BAThH
11 MPU3HAKU JETUMOCTH IEJBbIX YHCEJ, Pa3j0KEHHWE YHCIIa Ha MPOCTHIE
MHO>KUTENH JIsl PEIICHUS 33129
1.2 OnepupoBaTh NOHITHEM: CTENIEHB C PALIMOHATIBHBIM OKa3aTeleM
13 OnepupoBaTh  MOHATUSAMHU:  Jorapudm  Uucia, JECATHYHBIE U
' HaTypaJbHbBIE JTOTapUPMBbI
2 YpaBHEHHS 1 HEPAaBEHCTBA




2.1

[IpuMeHsTH CBOMCTBAa CTENEHH Uil TNPEoOpa3oOBaHMs BbIpAKEHUH,
OIEpUPOBATH IOHATHAMM: IOKA3aTEJIbHOE YPAaBHEHHUE U HEPABEHCTBO;

pemiaTb OCHOBHBIC TUIIbI ITOKA3aTCIIbHBIX ypaBHeHI/IfI 1 HCPABCHCTB

2.2

BoimonHATe mpeoOpa3oBaHus BBIPAKECHUH, COACPIKAIIUX JIOTapu(MBL;
ONEepUPOBATH MOHATHIMHU: JIOTApU(PMUUECKOE YpaBHEHHUE U HEPABEHCTBO;

pemaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBaTb NOHATHUAMHU: CHCTEMA JIMHEMHBIX YypaBHEHUH U €€
pEIlIEHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHUM U1 PELICHUS

MMPAKTUYCCKUX 3ada4

2.5

2.6

3.1

Haxomute  pemeHHss  OpOCTEMIIMX  CUCTEM M COBOKYIHOCTEH

paniruOHAJIbHBIX ypaBHeHI/Iﬁ U HCPABCHCTB

MonenupoBaTh peaNbHBIC CHTyaIlMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPKCHUS, YPABHCHUS, HEPABEHCTBA M CHCTEMBI 110 YCJIOBHUIO 3ajauH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJETH C HCIOJIb30BAaHMEM arrapara
anreOpsI

OyuHkimu U rpaduku

OnepupoBaTh MOHATHSIMU: TEpUOAUYECKas (PYHKIUSA, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMa (DYHKIUH, HAuOOJbIICEe H
HaMMEHbIIIee 3HaYeHUsS (PYHKIMU Ha MPOMEXKYTKE; UCTOIb30BATh UX IS

uccle1oBaHus (PyHKIUH, 3aJaHHOM rpadukom

3.2

OnepupoBaTh NOHATHAMU: TpadUKH MOKA3ATEIBLHOU, JTOrapUPMUUECKON U
TPUTOHOMETpUYECKUX (DYyHKIMH; W300pakaTb HMX Ha KOOPIMHATHOM

IUIOCKOCTH Y UCITOJIB30BATH JUIS PEIICHUS] YPABHEHNUI U HEPABEHCTB

3.3

3.4

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpapuKu JHHEWHBIX
YPaBHEHHH M HCIIOJIB30BATh MX MJI1 PELICHUS CHUCTEMBI JIMHEWHBIX

YpaBHEHUHU

Hcnonb3oBate rpadguku GYHKUMNA JUIs UCCIEAOBAaHHS MPOLECCOB U

3aBHCUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUIUIMH

Hauana maTremaTudeckoro asainza

4.1

OnepupoBaTh MOHATUSMH: HeNpepbiBHASA (YHKIUS, MPOU3BOAHAA
(YHKIMU; HCHOJB30BATh TI'EOMETPUYECKUH U (DU3MYECKHH CMBICIT

MPOU3BOAHON JIJTA PELICHHS 3a/1a4

4.2

Haxoauth  mpou3BOJHBIE  AJNEMEHTapHbIX  (PYHKUMHA, BBIYUCISTH




IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUI

Hcnonb30BaTh MPOM3BOAHYIO Ui HUCCIEAOBaHHMS  (yHKIMM  Ha

4.3 MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJIbTaThbl UCCIEAOBAHUS K
MOCTPOCHUIO TpauKOB

w Mcnonb30BaTh MPOU3BOJHYIO JJISI HAXOXKICHUS HAWIYUIIET0 PELICHUS B
' MPUKIAIHBIX, B TOM YHCJIE COI[UAIIbHO-DKOHOMUYECKHX, 3a7jauax

45 OnepupoBaTb NOHATUAMHU: IEepBOOOpa3Has W HHTErpajig; IHMOHUMATh
' TreOMETPUYECKU U (PU3MUECKHI CMBICIT HHTETpajia

46 Haxonute mepBoOOpa3zHble 3IEMEHTAPHBIX  (YHKUUH, BBIYUCIATH
' uHTerpai mo ¢popmyie Herotona — JleliOnua

47 Pemarp npukiaaHble 3a1a4d, B TOM YHCJIE COLMAIIBHO-DKOHOMUYECKOTO

u (1)I/ISI/I‘I€CKOI‘O XapakTepa, CpCaACTBAMA MAaTECMATHUYCCKOI'O aHaJIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BIYUCIECHUSA
Panyonanenple  yuciaa. OOBIKHOBEHHbIE M JECATUYHbBIE JIpOOM, MPOLEHTHI,
OeCKOHEUHBIE  TMEepHOAMYECKHe  JpoOu.  ApudMeTHdyeckue  Omepamuu ¢
11 paLMOHATIBHBIMU YHMCIIaMH, IPeoOpa30BaHUs UUCIOBBIX BblpaxkeHui. [IpumeHenue
npoOeil U MPOIEHTOB JUIsl PEIIeHUs NMPUKIAJHBIX 33734 M3 Pa3IMYHbIX OTpaciei
3HAHUU U peabHOM KU3HU
JeiictBuTenpHble  yKcnaa.  PanMoHanmbHble M MppalMOHAIBHBIE  YHCIIA.
1.2 Apudmerndeckue omnepanuu C JACHCTBUTEIbHBIMH 4dnciaaMu. [IpuOmmkéHHbIE
BBIUMCIICHUS, IPABUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHHUH
Crenenp ¢ mensiM mokaszareneM. CrtangaptHas (opma 3amucu JIeHCTBUTEIBHOTO
13 yucia. Mcnonb3oBanue noaxozsmed GopMbl 3anucu AEHCTBUTEIbHBIX YHUCEN IS
pelIeHHs PaKTUYECKUX 3a]a4 U IPECTaBICHUs JaHHBIX
14 Apudmernueckuii KOpeHb HATYpaJbHON cTeneHH. J[eHCTBHs ¢ apupMETHIECCKUMH
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
15 CuHyC, KOCMHYC M TaHI€HC WYHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOPA30BaAHUS
95 [IpeobpaszoBanue TPUTOHOMETPUYECKUX BBIPa)KCHU. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHue HepaBeHCTBA. Meton
' UHTEPBAJIOB
2.4 Permienue nenbIx U 1poOHO-pAIMOHAIBHBIX YPABHEHUI U HEPAaBEHCTB
2.5 Penienue uppanuoHanbHbIX YpaBHEHUI U HEPAaBEHCTB
2.6 Penienne TpUrOHOMETPUUECKUX YpaBHEHHH
27 [IpumeHeHne ypaBHEHHI 1 HEPABEHCTB K PEILICHUIO MaTeMaTHUECKUX 3a/1a4 U 3a/1a4
' U3 pa3IMyYHBIX o0NacTel HAyKH U peasibHOM KHU3HU
3 OyHKIMH U TpaduKh
3.1 @ynkuus, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkumuu. B3aumHo obOpaTHble




byHKIIUN

Ob6nactp ompenereHUs W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm (yHkmm.

3 [TpomexyTKH 3HaKOIOCTOSAHCTBA. YETHBIE U HEUETHBIC (PYHKLIUU
33 CrenenHas (yHKUMS C HAaTypaJbHbIM M LeJIbIM Ioka3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpudeckas OKPYXHOCTb, ONpPEACICHHE TPUTOHOMETPHUYECKUX (DYHKITHA
' YHCIIOBOTO apryMeHTa
4 Hauana maremMaTHueckoro aHajinza
a1 [MocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEIOBATEIbHOCTEH. MOHOTOHHBIC
' [10CJIE10BATEIbHOCTH
Apudmerndeckass U TeoMeTpuueckas Imporpeccud. beckoHeuHO yObIBarouias
42 reomerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOMIEH TI'€OMETPHYECKOM
' nporpeccuu. dopmyna CIOXKHBIX NpoLEHTOB. lcmonb3oBaHue mnporpeccuu Jyis
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omnepanuu Haja MHOXecTBamH. [luarpammbl Jiinepa — Benna.
5.1 [IpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOI'O ammnapaTta /s OMNMCaHUS peajbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTHX YYEOHBIX TPEIMETOB
5.2 Ornpenenenne, Teopema, CleaCTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna v BBIYUCTICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
1.2 Crenensb ¢ paliluoHaIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
1.3 Jlorapudm uucna. /lecaTuynble U HaTypajbHbIE JOrapupMbl
2 VYpaBHEHUs U HEpaBEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAXKEHUH, COACPIKAIIMX JIOTapU(OMBI
25 [IpeoOpa3oBanue BBIpaXKEHUN, COAECPIKAIINX CTENCHH C PAl[MOHAIBHBIM
' rokazaresem
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHBIC YpaBHEHUS M HEPABEHCTBA




2.5

Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA

CucreMpl JHMHEWHBIX YypaBHEHUH. PemeHue NpuUKIagHBIX 337ad C IHOMOUIbIO

20 CHUCTEMbI JINHEHHBIX YPaBHEHU
2.7 CucteMbl U COBOKYIHOCTH PALlMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB
28 IIpuMeHeHMne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMAaTUYEeCKHUX 3a1a4
' W 337124 U3 Pa3InYHbIX 00JIaCTe HAYKH U PEANbHOM KU3HH
3 OyHKIUH U TpaPuKH
Oynkuus. Ilepuoguueckue ¢yHkuuu. IIpomMeKyTKM MOHOTOHHOCTH (DYHKIMH.
3.1 MakcumymMbl 1 MUHUMYMBI (QyHKUMU. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GYHKIMU Ha IPOMEXYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U Tpa@uKu
3.3 [TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U TrpaduKH
3.4 Hcnonb3oBanue rpadukoB GyHKUMN A7 pellieHs] ypaBHEHHUH U JIMHEHMHBIX CUCTEM
Hcnonb3oBanue rpadukoB  (YHKIMA A8 HCCIENIOBaHMS  IPOLECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT IpPH PEIIEHUH 3a4ad U3 JPYruX Y4eOHbIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Havana marematnueckoro aHanusa
4.1 HenpepeiBable pyHKIMU. METOA HHTEPBAIOB /ISl pEIICHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pyHkuuu. ['eomerprueckuii 1 GU3NYECKUN CMBICI IPOU3BOIHOMN
43 [IpousBonHbie 3yeMeHTapHbIX (yHKUUNH. DOpMyIJIbl HaXOXACHHS IMPOU3BOJIHON
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIUH
[IpumeHeHne TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 skcTpemMyMbl. HaxoxkieHne HanOoJbIIero U HauMEHbIEro 3Ha4eHUs] QyHKUUU Ha
OTpE3Ke
IIpumeHeHre NPOU3BOAHOM [UIsl HAXOXKIEHUS HAWITYYIlIEro PEeNIeH!s B PUKIIAAHbIX
4.5 3aja4ax, s OINpeAeNieHUuss CKOPOCTH Ipoliecca, 3aJaHHOro (opMysnod wiu
rpaduKoM
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reomerpuueckuil 1 pusnueckuil cmMbici. Beranciaenue uHTerpaia mno

¢dbopmyne Hetotona — JleitOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM 0CBOEHUS
NMPOBEPAEMOro OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero
TpedOBaHMS o0pa3oBaHus

Bnagenne MeronaMu J0Ka3aTeNbCTB, alrOpUTMaMU pELIEHUs 3a]ady;
yMeHue (OpMyJIHpOBaTh U OMNEPUPOBATH MOHATHUSMU: OIpPEIEICHUE,
aKcuoma, TEOpeMa, CIIEJICTBUE, CBOMCTBO, IPHU3HAK, J0KAa3aTeJbCTBO,
paBHOCUJIbHBIE (HOPMYIMPOBKU; IPUMEHSTh UX; YMEHHE (POPMYIHpPOBAThH
0o0paTHOE W TPOTHUBOIIOJIOKHOE YTBEP)KJEHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HUCHOJIb30BaTh METOJ MAaTeMAaTUYECKON WHIYKIINH;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYXKICHMs TpU pEeUIeHUHM 3ajad,
1 OIICHMBATh  JIOTUYECKYIO  MPaBWJIBHOCTh  PACCYXKICHHM;  yMEHHE
ONEpUPOBATH IMOHATHUSAMHU: MHOKECTBO, MOJAMHOXECTBO, OIEpALMU Hal
MHOKECTBAMHU; yMEHHE HCIOJb30BaTh TEOPETHKO-MHOKECTBEHHBIN
armapar JUJIsl ONMCaHUs PEAIbHBIX MPOIECCOB U SBJICHUN U MPHU PEUICHUN
3aJa4, B TOM 4HCIE U3 JAPYrUX Y4eOHBIX MPEIMETOB; YyMEHHE
OTIEpPHPOBAThH MOHATUAMU: Tpad, CBA3HBIN Tpad, AepeBo, MUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OMNHCHIBaTh Tpadbl pazTUYHBIMU

crocob6amu; UCIONIb30BaTh rpadbl MpU peleHu  3a1a4

YMeHue onepupoBaTh MNOHATHUSIMU: HATYpaJTbHOE YHCIIO, LEJI0E€ YHUCIIO,
CTEIIEHb C LIEJIBIM OKA3aTENEM, KOPEHb HATypPaJIbHOM CTEIIEHH, CTEIIEHD C
palMOHAIBHBIM MTOKA3aTEJIEM, CTENIEHb C JIEVMCTBUTEIIBHBIM MTOKA3aTEIEM,
norapudm dYHciIa, CHHYC, KOCHHYC M TaHTEHC IMPOU3BOJIBLHOTO YHCIA,
OCTaTOK MO MOAYJIIO, PALMOHAIBHOE YHCIO, UPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATYpPaJIbHBIX, LENbIX, PALMOHAIbHBIX, JIEHUCTBUTEIBHBIX
YHCEJI; YMEHHE HCIOJIb30BaTh NPU3HAKA JEIUMOCTH, HAWUMEHBIINN
001l 1enuTens U HauMEeHbIee o0Iee KpaTHOe, anropuT™ EBkiuaa npu
pElIEHNH 3aJ]1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMUA CHUCTEMaMHU
CUMCJICHUS;  YMEHHUE  BBINOJIHATH  BBIUKMCIEHHWE  3HAYCHUM U
npeoOpa3oBaHMsl  BBIPAKEHHH CO  CTENEHSIMH ®  JiorapuMamu,
npeoOpazoBaHus JIPOOHO-PAMOHATBHBIX BBIPAKEHUI; YMEHHE
OTIEpUPOBaTh  TMOHATHUSAMHU:  TOCJIENOBATEIBHOCTh, apu(PMeTHUecKas

nporpeccusd, TeOMCTpPpHUUYCCKasA IPOrpeccusd, OCCKOHEUHO y6BIBaIOIJ_Ia$I




reoMeTpuuecKasl Mporpeccus; yMEHHUE 3a/laBaTh MOCIEIOBATEIbHOCTH, B
TOM YHCJIE C MOMOIIbIO PEKYPPEHTHBIX (OPMYJI; YMEHHE OINEpPUpPOBATh
MOHSATUSMU: KOMIUIEKCHOE YHCIIO, CONMPSKEHHBIE KOMIUICKCHBIE YHMCIIA,
MOJIyJIb U apTyMEHT KOMIUIEKCHOTO 4Kcia, opma 3anucu KOMIUIEKCHBIX
gricenn (TeoMeTpuyecKas, TPUTOHOMETpPHYECKass U anredOpandeckas),
YMETb MPOU3BOAUTH apU(PMETHUYECKHE ICHCTBHS C KOMIUIEKCHBIMU
YUCJIAMH; TPUBOJUTH MPHUMEPHI HCIOJb30BaHUS KOMIUIEKCHBIX YHCET,
ONEPUPOBATh MOHATUAMM: MaTpulia 2X2 u 3X3, onpeaeanuTeab MaTPUIIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue OIICpHUPOBATH IMOHATHUAMU: PALUOHAJIBHBIC, HWPpalUOHAJIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCTPUYCCKHEC
YpaBHCHUA W HCPABCHCTBA, HWX CHCTCMbI, YMCHHC OICPHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHﬁ, HCPaBCHCTB W CHUCTCM, YMCHUC pCIIATb YPaBHCHUA,
HCPaBCHCTBA WM CHUCTCMbI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTEMbI C TIIApaMETpOM; MPUMCHATH
YpaBHCHUA, HCPABCHCTBA, MX CHUCTCMbI IJIA PCUHICHUA MATCMATUUYCCKUX

3aJiad 1 3aaa4 M3 pa3JINIHbIX obnacrei HAayKH U peaHLHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (PYHKLUH,
NEPUOANYHOCTh (YHKIMH, OIPAaHUYEHHOCTh (YHKUIUH, MOHOTOHHOCTb
(byHKIMHU, 3KCTpeMyM (YHKIMH, HauOobllee U HauMEHblee 3HAaYeHUs
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (QYHKIUS, aCUMIITOTHI Ipadurka
¢byHKIMHU, TIepBas U BTOpast NpOM3BOJHAs (YHKIMH, TEOMETPUUYECKUN U
¢u3nyecKkuil CMbICI TMPOU3BOAHOM, NEpBOOOpa3Has, OMpPEaEIEHHBII
MHTETpajl; yMEHUE HaXOJUTh aCUMITOTHI rpaduka (QyHKIUH;, yMEHHUE
BBIUMCIATh  MPOU3BOAHBIE CYMMBI, [POU3BEACHUS, YAaCTHOTO U
KOMIO3ULUN (DYHKIMH, HAXOOUTh ypaBHEHHME KacaTelbHOH K rpaduky
(GYHKIMM; YMEHUE HaXOAWUTh IPOU3BOJHBIE AJIEMEHTAapHBIX (YHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJIS HCCIENOBaHUS (YHKIHH,
HaXOAUTh HaWOOJbIIME W HAUMEHbIIME 3HAuUeHUS (YHKUUN; CTPOUTH
rpa¢uKd MHOTOWIEHOB C HCIOJb30BaHMEM amrmapara MaTeMaTH4eCKOTro
aHaM3a; MPUMEHSITh NPOU3BOJHYIO Ui HaXOXKJEHUS HaWIy4IIero
pellleHus B NPUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMMUYECKUX U
bu3HYecKuX 3a7a4ax; HaXOIUTh TJIOMATH U 00bEMBI (DUTYpP C TTOMOIIBIO

HHTCrpajia, NpUBOAUTL NPHUMEPBI MATCMATHYCCKOI0 MOICIUPOBAHHUA C




NOMOILBI0 AU epeHInanbHbIX YpaBHEHUH

YMmenue omepupoBaTh HOHATUSAMH: rpaduk  (yHKIMM, oOparHas
GyHKIMS, KOMOO3UIMS (YHKUUH, JUHEHHas (GYHKIUS, KBaJpaTHYHAs
byHKIMA, pauuoHaIbHas byHKIMA, CTEIIEHHAas GbyHKIHA,
TpUTOHOMETpHYecKkne  (QyHKIHMH, O0OpaTHBIE  TPUTOHOMETPHUYECKHE
GyHKIMM, TIOKa3aTenbHass U Jorapumuyeckas (QyHKIUH; YMEHHE
CTpOuTHh Tpaduky HM3y4eHHBIX (YHKIMH, BBINOJIHATH MPEe0oOpa30OBaHUS
rpaduKoB (QpyHKIUI, UCTIONB30BaTh TPapUKK At U3YUCHHUS MPOLIECCOB U
3aBUCHMOCTEH, TPU PEUICHUH 3aJad M3 JIPYTuX y4eOHBIX HPEJAMETOB M
3a7a4 U3 peajbHON KHU3HM; BBIPAXaTh (POpMyJiaMi 3aBUCHMOCTH MEXITY
BEJINYMHAMU; UCTIONIB30BATh CBOMCTBA U IpaduKu GYHKLUI U peleHns
ypaBHEHMIA, HEPABEHCTB M 3a/Ja4d C [apaMeTpamMH; H300pakaThb Ha
KOOPJMHATHOM INIOCKOCTH MHOXECTBA PEIICHHH YpaBHEHUH, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 33/Jayd Pa3HbIX TUIOB (B TOM YHCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JBHXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
YCIIyT, HAJIOTH, 33J]a4i U3 00JIACTH YIPABJICHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPaBHEHHs, HEPABEHCTBA M HX
CHUCTEMBI II0 YCJIOBHIO 3aJa4M, HMCCIEAOBATb IOIYYEHHOE PEUICHHE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3yJbTaTOB; YMEHHE MOJIEIUPOBATh
pealbHbBlE CUTyalMHd Ha S3bIKE MAaTE€MATHKH; COCTABIISITH BBIPAXKEHUS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJauH,
UCCIIEN0BATh IIOCTPOCHHBIE MOJENHM C MCIOJIb30BAaHUEM aIlapara

anreOpbl, UHTEPIPETUPOBATD MOJTyUYEHHBIN pe3yabTar

YMeHue onepupoBaTh MOHATUAMU: cpelHee apupMeTHYecKoe, MeIuaHa,
HauOoJIpllIee U HaUMEHbIIIee 3HAUEHUs, pa3Max, TUCIEepPCHsl, CTaHAapTHOE
OTKJIOHEHHE YHUCJIOBOTO HaOOpa; yMEHHE W3BJIEKAThb, HHTEPIPETUPOBATD
uHpOpMalKIO, MPECTABICHHYIO B Ta0NMLAX, HAa JUarpaMMmax, rpaukax,
OTpakarolllyl0 CBOMCTBA pealibHbIX MPOLECCOB U SIBJICHUM; MPEICTaBIATh
uHPOpPMALIMI0O C TIOMOIIBI0 TabMMIl M JUarpaMM; HCCIelIOBaTh
CTaTHCTUYECKUE JaHHbIE, B TOM YHCIE C IPUMEHEHHEM TIpaduyecKux
METO/IOB U 3JIEKTPOHHBIX CPEJCTB; rpa)uueCcKH UCCIIE0BATh COBMECTHBIE

HaOJFOZICHUS C TTIOMOIIBIO TMarpaMM PacCeHBaHUs U JTMHEHHON perpeccun

YMeHHne onepupoBaTh IMOHATHUAMM: CIyYalHBIA ONBIT M CIy4alHOE

CO6LITI/IC, BCPOATHOCTDH CJIy‘-IB.ﬁHOF (O) C06LITI/I}I; YMCHUC BBIYHUCIATDH




BEPOSTHOCTh C HCIIOJIb30BaHUEM TIpaUUYeCKUX METOJO0B; IMPHUMEHSTh
GOpMyIIBI CIOKEHHSI M YMHOXEHHUS BEPOSTHOCTEH, (opMyiy MOIHOM
BEPOSATHOCTH, (opMyiy bepHyin, koMmOuHATOpHBIE (HAKTHI U (POPMYIIBI;
OLICHMBATh BEPOSTHOCTH pEaJbHBIX COOBITHH; yMEHHE OIEepPHpPOBATH
NOHATUSMH: CllydyailHas BeNWYMHA, pAacHpeieNiCHHEe BEpOATHOCTEH,
MaTeMaTU4eCcKoe OXKUAAHUE, AUCIEPCHUs M CTAaHIAPTHOE OTKIOHEHHE
CIlydaliHOW  BeNWYHMHBI, (YHKIMM pacrpelesieHuss U IUIOTHOCTH
PaBHOMEPHOTO, IOKa3aTeIbHOTO ¥ HOPMAJIBLHOTO PACIPE/ICICHHI; yMEHHE
UCIIOJIb30BaTh CBOMCTBA U3YyUEHHBIX pACIpeAeiICHUN Ul PeleHHs 3a/1a4;
3HAKOMCTBO C TOHSTHSIMU: 3aKOH OOJIBIIIMX YHMCEIN, METOAbI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHHE TNPUBOAUTH TPUMEPHI MPOSBICHUS 3aKOHA
OONBIIMX YHCENT B HPUPOTHBIX M OOIIECTBEHHBIX SBICHHAX; YMEHHE
OTIEpPHPOBATH TOHATHAMHU: COYETAHHE, IEPECTAaHOBKA, YUCIIO COYETAHUM,
YHUCIIO  IEPecTaHOBOK; OumHOM  HpIOTOHa; yMeHHE  NpPUMEHSAThH
KOMOMHATOpHBIE (DAaKThI U PACCYKICHHS JJISl pEIICHUS 3a/1a4; OLICHUBATh
BEPOSITHOCTH PEABHBIX COOBITUI; COCTABIATh BEPOATHOCTHYIO MOJIETb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh IOHATHAMH: TO4YKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YyIUIa, IUIOCKUH yrodi,
JBYIPAaHHBIA yTOJ], TPEXTPAHHBIA YIroJl, CKPELIMBAIOIIMECS NPSIMBIE,
MapaJuIeJIbHOCTh U MEPHNEHAUKYISAPHOCTh IPSAMBIX M IIOCKOCTEH, Yroi
MEXAY NPSIMBIMHM, YTOJI MEXAY NPSAMOA M IIOCKOCTBIO, YIOJl MEXIy
IIJIOCKOCTSIMHU, PAacCTOSTHUE OT TOYKH [0 IIJIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSTHAE MEXIY IIOCKOCTSMHU; YMEHHUE UCIIOJIb30BaTh MpU
pelIeHnH 3a/1a4 M3yuyeHHble (aKThl U TEOpeMbl IMJIAHUMETPUHU; YMEHUeE
OLICHMBAaTh  pa3Mepbl OOBEKTOB  OKPYXKAIOIIErO0 MHpa; CTPOUTh
MaTE€MaTU4eCKUe MOJEIHU C IOMOIIBI0 TI'€OMETPUYECKUX IOHATHM U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUC 3a1a4Yn
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YMeHue onepupoBaTh MOHATHSAMH: IUIOW@AAb (QUTYPBl, 00bEM (UTYpHI,
MHOTOTPaHHMK, NPaBUJIbHBI MHOIOTPAHHUK, CEYEHHE MHOTIOTPAHHHUKA,
Ky0, Mapajienenunesn, npusMa, nupamuga, Qurypa U IMOBEPXHOCTb
BpallleHNs, IWIMHAP, KOHYC, Imap, cdepa, miomanb cepsl, MIOMAIb
MOBEPXHOCTU MHUpaMUAbI, MPHU3MbI, KOHyca, LUIUHApA, 00BEM KyOa,
IPSIMOYTOJIBHOTO NapajuleJienuNea, MNUPAMUJbL, MPU3MBblL, LUIUHpA,
KOHyCa, 1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUs KOHyca W LWIMHIpA,

napajjiCJibHblI€ OCH MWJIM OCHOBAHWIO, CCUCHHUC 1Iapa, IJIIOCKOCTD,




Kacaromasicsi cdepbl, NUIMHIPA, KOHYCa; yMEHHE CTPOUTH CEUeHHUe
MHOTOTPaHHHKA, M300pa’kaTb MHOTOTPAaHHHMKH, (PUTYPHI U TIOBEPXHOCTH
BPAILCHUS, UX CEUCHHS, B TOM YHCIIE C TOMOILBIO 3JICKTPOHHBIX CPEJCTB;
yMEHHE TPUMEHSTh CBOMCTBAa F€OMETPUYECKUX (HUTYp, CAMOCTOSATEIHHO
(bopMyIHpOBATH OIIPEEIICHUS H3yYaeMbIX (UTYp, BBIABUTATh THIIOTE3BI O
CBOMCTBAaX M TPHU3HAKAX TEOMETPHUYECKHX (UTYp, OOOCHOBBIBATH HIIH
ONpoBepraTh HX; YMEHHE IMPOBOAUTH KiIaccupukanuo Guryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHEIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IMOHATUSMHU: JIBUKEHHE B IPOCTPAHCTBE,
napaulebHBId IEPEeHOC, CUMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUE MMOA00MS, TOMOOHBIE (UTYpBI, yMCHHE
pacno3HaBaTh paBHBIE W TOAOOHBIE (UTYpHl, B TOM YHCJIE B NPHPOC,
UCKYCCTBE, apXHUTEKTYpe; HCIIOJIb30BaTh TI'€OMETPHUYECKHUE OTHOIICHUS
IPY PEIICHUH 3a/1a4; HAXOJUTh TE€OMETPHUECKHE BETMUMHBI (IJTMHA, YTOJI,
IUIOIAAb, 00BbEM) NIPU PEIICHUH 337ad U3 JAPYTHX YYEOHBIX MPEAMETOB H
U3 pEaTbHOW JKM3HM; YMEHHE BBIYHCIISATH T'€OMETPUYECKHE BEIHMYMHEI
(MHA, yroi, IUIOmAAb, OOBEM, IUIOIIAAb IMOBEPXHOCTH), HCHOJB3YS
U3y4deHHbIe (OPMYIJIBI U METOIBI, B TOM YHCIIE: IUIOIAIb ITOBEPXHOCTU
NUpaMUJIbI, TTPU3MBI, KOHYyCa, IMIMHIPA, IUIomans chepbl; 00béM Kyoa,
IpSMOYTOJIBHOTO  MapajUieNienuIesia, MUPAMUAbL, TMPU3MBL, IIHHIPA,

KOHYca, [11apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJIOOHBIX QUTYp
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VYmenune ONCprUpOBaATh MOHATUAMU: NPAMOYTOJIbHAA CUCTEMAa KOOpAWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJO, pa3joKeHHe BeKTopa Mo 0asucy,
CKaJISIpHOE TPOU3BENICHHE, BEKTOPHOE IPOU3BEACHUE, Yrol MEXIy
BCKTOpaMHu; YMCHUC HCIIOJIB30BaTh BeKTOpHBIﬁ u KOOpZ[I/IHaTHI)II\/'I METOL
JUIS PEIICHUs TEeOMETPUYECKMX 3aJad W 3a]ad JPYruX Y4eOHBIX

IIPEAMETOB
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YMmeHue BBIOMpATh TMOAXOAIIMH METOJ JUIS peLIeHHus 3ajayu;
IIOHUMAaHNE 3HAYMMOCTH MaTE€MaTUKHM B H3YyYEHUH MPUPOJHBIX U
OOIIECTBEHHBIX ~ NPOIIECCOB W  SIBIEHUI; yMEHHE PpacloO3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPUBOIUTH
IIpUMEPBl  MAaTEMAaTUYECKUX  OTKPBITMM POCCHMCKOM U MHUPOBOH

MaTeMaTU4eCKON HayKH




IHNEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u niensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI
19 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JPpOOM, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
13 Apudmerndeckuii KOpeHb HaTypajdbHOW creneHu. [leficTBus ¢ apupMETHICCKUMHU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
v Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MToKa3areneM. CBoMCTBa
' CTETCHH
15 CuHyc, KOCMHYC M TAaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HATypadbHbIE JOrapu(MbI
HeiictButenpuple  uyucia. ApudMeTHYECKHE Olepalud C JAeWCTBUTEIbHBIMU
1.7 yrcnamu. [IpubmmkEHHBIE BEIYMCICHUS, TPABUIIa OKPYTIICHHUS, IPUKUIKA M OIICHKA
pe3ylibTaTa BEIYUCICHUN
1.8 [IpeoOpazoBanue BhIpaXKeHUH
1.9 KommekcHbie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Hensle n 1poOHO-paliiOHaIbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHUS
2.4 [TokazarenbHble U TorapupMUUYECKue ypaBHEHHS
2.5 Hensle n 1poOHO-paIiiOHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cuctembl TMHEWHBIX ypaBHeHUN. OnpeennTenb MaTpHUIIbl
3 OYHKIMH U TpaduKu




Oynkuus, crnocoObl 3amanus (yHkuuu. I'padpuk Gynkumu. B3anmuo oOpaTHBIE

3 bynkuun. YérHbie 1 HeuéTHBIC QyHKIMU. [leproanyeckue GyHKITUN
Ob6nacte ompezeneHuss W MHOXeCTBO 3HaueHud ¢yHkuuu. Hymn dyskuuu.
39 [IpomMeXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DyHKIUH.
' Makcumymbl ¥ MUHUMYMbI (yHkuuu. HauOomnpliee ¥ HauMeHbllee 3HaYCHHE
(GYHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HaTypaJbHbIM M IeNbIM Tokazartenem. EE cBoiictBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0 CTENEHN
3.4 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5 [ToxazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu
" Touku paspbiBa. AcuMnTorel TpadukoB ¢yHkuumid. CBoiicTBa  (YHKIHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast U reoMmeTpuueckas nporpeccuu. opmya CI0KHBIX TPOIICHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoiHbIE FI€MEHTAPHBIX (PYHKINHA
[IpumeHeHre NPOM3BOAHON K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 OKCTpeMyMbl. HaxoxjaeHne HauOONbIIero ¥ HauMEHBIIET0 3HA4YeHUs (PyHKIUH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KomOunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IIIOCKOCTU
7.2 [IpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BpAILLIEHUS
7.5 KoopanHatsl 1 BEKTOPBI







TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
MHOXeCTBa palliOHAIBHBIX
1 eMCTBUTEIBbHBIX YHcell. ParimonansHbIE 14 1 bubmorexa LOK
A - ran https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
5 Oyukiuu U rpaduku. CTeneHs ¢ HeabM 6 bubmmoreka [JOK
roxKa3arejieM https://m.edsoo.ru/1568aba3
3 ApudpmeTnueckuii KOpeHb N—Oi CTENEeHHU. 18 1 bubmmnoreka HOK
HppannonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/III)“OI}-,IOMG nn. TpUroHoMeTpuyecKrue 22 1 bubmorexa LHOK
p ThiH- 1P P https://m.eds00.ru/1568aba3
ypaBHEHUS
5 IlocnenoBaTeIbHOCTH U MIPOTPECCUU 5 bubmorexa [JOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 3 1 bu6nunorexa LIOK
3HAHUI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 0



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
KonTpoabubie IIpakTnuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
CreneHsb ¢ paluOHaJIbHBIM MTOKA3aTENIEM.
1 [TokazarenpHas ¢pynknus. [lokazarenbHbie 12 1 bubmorexa HOK
YHICIHA. https://m.edsoo.ru/f11c4afd
YpaBHECHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaB:eHI/ISI u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
TpuronomeTpruyeckue QyHKIMH U UX
3 rpaq)HKH TTI:IFOHOMe (pIZ‘-ICCIII(I/Ie 9 1 brbmmorexa [TOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 [IpousBoaHas. [Ipumenenne mpou3BOgHON 24 1 https://m.edsoo.ru/fL1cdafd
bubmmoreka IIOK
° Hiterpart it ero mpiMeneis o https://m.edsoo.ru/f11c4afd
but6mmorekxa [IOK
6 i 12 1
CHcTemb ypasHeHHil https://m.edsoo.ru/f11c4afd
7 HarypanbHbie u 1ienpie yncia 6 bubmmorexa [IOK
P B https://m.edsoo.ru/f11c4afd
IToBTOpenue, 00001IEHNE, CUCTEMATH3AIUS bu6muoreka [JOK
8 - 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIACC
Ne Konr.
Tema ypoka
n/n padoThbI

1 MHOecTBO, Onepalu HaJ MHOXKecTBaMu. [{narpammsl Ditnepa—Benna

5 Panmonanbubie ynciaa. OOBIKHOBEHHBIE U IECSITUYHBIE JPOOHU, IIPOLIEHTHI,
OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

3 Apudmerndeckue onepanuy ¢ paluoHalbHBIMUA YUCIAMHU, IPE0Opa30BaHMs
YHCJIOBBIX BBIPaKEHUI

4 [Tpumenenue apoOeit 1 MPOIEHTOB [T PEIICHUS TPUKIIAJIHBIX 33134 U3
Pa3IMYHBIX OTpACIEH 3HAHUW U pealIbHOW KU3HU

5 [Ipumenenue nqpobeit 1 NPOLEHTOB JUIsl pEIIEHUs IPUKIIAIHBIX 3a7a4 U3
PAa3IMYHBIX OTpACEH 3HAHUW U pEealIbHOW JKU3HU

5 JeiicTBuTenpHble yncia. PannonanbsHble 1 nppalMoHaibHbIe yncia. BxoaHas 1
KOHTpOJIbHAs paboTra

7 Apudmerndeckue onepanuy ¢ AeHCTBUTEILHBIMHI YHCIaMH

8 [TpuGinxKEHHBIE BEIYUCIICHUS, IPABUIIA OKPYTJICHUS, IPUKU/IKA U OLIEHKA
pe3ynbTara BEIUMCIECHUN

9 ToxnecTBa U TOXKIECTBEHHbIE ITPpeoOpa3oBaHus

10 YpaBHeHUE, KOPEHb YPaBHEHUS

11 HepaBeHCTBO, pelieHre HepaBeHCTBa

12 Meroa uHTEpBaJIOB

13 Pemrenune nensix U ApoOHO-pAIMOHANBHBIX YPABHEHUH U HEPAaBEHCTB

14 KonTposnbHas pabora o Teme "MHoOkecTBa palluOHATBHBIX U 1
NeMCTBUTENBHBIX Yncell. PaninoHanpHbIe ypaBHEHHS 1 HEpaBEHCTB"

15 @yHKLMSA, cr1ocoObl 3a1aHus pyHKIUU. B3anMHo oOpaTHble GyHKIMK

16 I'padux pynkumu. O6nacTh onpeaeneHuss 1 MHOKECTBO 3HaYEHUH (PyHKIINU.
Hymu gynkiun. [TpomexyTku 3HaKOIOCTOSIHCTBA

17 UYeErHble ¥ HEUETHBIE PYHKIINU

18 Crenensb ¢ nenbiM nokaszareneM. CtangapTHas GopMa 3anucu
JIeMCTBUTENIBHOTO YKCIIa

19 Hcnonp3oBanue nmoaxosmiei popmsl 3amncu AeHCTBUTEIbHBIX YUCEI IS
peIIeHMs MPaKTHYECKUX 3a7ad U MPEICTABICHHS JAHHBIX

20 CrenenHas GyHKIHMS C HaTypaJIbHBIM U LIEJIBIM MOKa3aTeneM. EE coiicTa u
rpadux

21 Apudmerndeckuii KOpeHb HaTYpaJIbHON CTENIEHH

22 ApudmeTnueckuii KOpeHb HaTypajJbHOU CTEEHH

23 CaoiicTBa apu(MeTHUECKOro KOPHS HaTypalbHOM CTENEeHN




24

CoiicTBa apu(hMeTHUECKOr0 KOPHS HAaTypalbHOM CTENIEHN

25 CgoiicTBa apr(METHUECKOTO KOPHS HATypAJTbHON CTEIIEHU

26 JeiicTBus ¢ apupMeTHIeCKUMHU KOPHAMH N—O0i CTeNeHn

27 HeticTBus ¢ apuMeTHIECKUMU KOPHSMHU N—OU CTETICHU

28 JeiicTBus ¢ apuMeTHIECKUMHU KOPHAMH N—O0i CTeNeHn

29 HeticTBus ¢ apuMeTHIECKUMU KOPHSAMU N—OU CTEIICHU

30 JeiicTBus ¢ apupMeTHIeCKUMHU KOPHAMH N—O0i CTeNeHn

31 Pewienne nppaliuOHaIBHBIX YPaBHEHUN U HEPABEHCTB

32 Pemienue uppanoHabHBIX YpaBHEHUI U HEPAaBEHCTB

33 Penienue uppanuoHanbHBIX YpaBHEHUH U HEPABEHCTB

34 Pemienue nppanoHabHBIX YpaBHEHUI U HEPABEHCTB

35 Penienue nppanmoHanbHBIX YpaBHEHUIH U HEPAaBEHCTB

36 CaoiicTBa u rpaduK KOpHs N-Oi CTEHEHH

37 CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

38 KoHTposbHas padota mo teme "ApudmeTndecKknuii KOpeHb N—Oi CTEIICHH.
HppaunoHanbHble ypaBHEHUS U HEpaBeHCTBA"

39 CuHyc, KOCHHYC ¥ TaHT€HC YUCIIOBOTO apryMEeHTa

40 CuHyc, KOCUHYC U TaHT'€HC YHCJIOBOIO apryMeHTa

41 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YMCIOBOI'0 apryMeHTa

42 ApKCUHYC, apKKOCHHYC U apKTaHI€HC YUCIOBOTO apryMeHTa

43 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEIe/IEHHE TPUTOHOMETPUYECKUX
(YHKLHI YUCIOBOIO apryMeHTa

44 TpuroHomeTpudeckas OKpyKHOCTb, OIIpeIeSICHIE TPUTOHOMETPUYECKIX
(GYHKIMI YMCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

46 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

48 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

49 [Ipeo6pa3oBanue TPUTOHOMETPUUYECKUX BBIPAKEHUMN

50 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BhIPAXKEHU I

o1 [Ipeo6pa3oBanue TPUrOHOMETPUUYECKUX BBIPAKEHUN

52 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BhIPAXKEHU I

53 [Ipeobpa3zoBaHre TPUTOHOMETPUUYECKUX BBHIPAKEHUMN

54 Penienne TpUroHOMETPUUECKUX YPaBHEHHH

55 Pemenne TpuroHoMeTpruueCcKUX ypaBHEHUI

56 Penienne TpUroHOMETPUUECKUX YpaBHEHHH

S7 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI

58 Penienne TpUroHOMETPUYECKUX YpaBHEHHIHA




59

PewieHne TpUroHOMETpUYECKUX YPaBHEHUN

O6006menue mo Temam "OCHOBHBIC TPUTOHOMETPHUECKUE (DOPMYJIBI.

60 Tpuronomerpuyeckue ypaBHeHuUs"

61 KonTpoapHas padora o teme "@opMyITbl TPUTOHOMETPHH.
Tpuronomerpudeckue ypaBHeHus'"/Beepoccuiickas mpoBepodHas paboTa

62 Hrorosas koHTposibHAs paboTa / Becepoccuiickasi mpoBepouHas paboTa

63 O060061eHue, cucTeMaTu3alys 3HaHU 3a Kypc anreOpbl 1 Havall
MaTemaTtuyeckoro ananusa 10 kimacca

64 Apudmernueckasi 1 reoMmeTpuueckas mporpeccuu. Mcnonap3zoBanue
IIPOIPECCUU ISl pELIEHMsI peaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKkTepa

65 beckoneuno yObiBaroriasi reomerpuueckas nporpeccus. Cymma 6eCKOHEYHO
yOBIBAIOLIE T€OMETPUUECKON IPOrPECCUU

66 ®dopmynia CI0KHBIX MTPOLEHTOB

67 ®dopmyia CIIOKHBIX MTPOIEHTOB

68 O06o0061eHue, cucTeMaTu3alus 3HaHU 3a Kypc anreOpbl 1 Havall

MaTemarudeckoro aHanmuza 10 kiacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4acoB, 3 HUX
YPOKOB,OTBEICHHBIX Ha KOHTPOJIbHBIE pabOTHI — HE Ooliee 6




11 KIIACC

Ne KonTtp.
Tema ypoka
n/n padoThbI

1 CreneHp ¢ paliOHAJIbHBIM II0Ka3aTeleM

2 CBoiicTBa CTENEHU

3 IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIIUX PAllMOHAIbHbIE CTEIICHU

4 [IpeoOpa3oBaHue BEIPAXKEHUN, COACPIKAIINX PAIIHOHAIBHBIC CTEIICHH

5 IIpeoOpa3oBanue BbIPAXKEHUM, COACPIKALIMX PALIIOHAIBHBIE CTEIICHU. 1
BxopaHast koHTposbHas paboTa

6 [Toka3zaTenbHbIC YpaBHEHUS 1 HEPABEHCTBA

7 IToka3aTenbHblE YpaBHEHUS U HEPABEHCTBA

8 [Toka3zaTenbHbIC YpaBHEHUS 1 HEPABEHCTBA

9 [Toka3zaTenbHbIC YpaBHEHUS M HEPABEHCTBA

10 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA

11 [TokazarenpHast GyHKIM, €€ CBOICTBA U Tpaduk

12 KontponbHas padora no teme "CreneHs ¢ palMoHaIbHBIM [TOKa3aTeIeM. 1
[Toka3zarenbHas ¢pyHkuus. [loka3arenbHble ypaBHEHHs U HepaBeHCTBA"

13 Jlorapugwm uucna

14 JlecATUUHBIE U HATypaJIbHbIE JOrapH(pMbl

15 [IpeoOpa3oBanue BBIpaXEHHUN, COACPIKAIINX JIOTAPU(HMBI

16 [IpeobOpaszoBanue BeIpaKEHUMH, COIEPKAIIUX JOTaprUPMbI

17 [IpeoOpa3oBanue BbIpaxeHU, CoAepKALIUX JTOTapUPMBbI

18 IIpeoOpa3oBaHue BBIPAXKEHUH, COACPIKALIMX JIOTapU(OMBI

19 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA

20 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA

21 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA

22 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA

23 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U TpaduK

24 Jlorapudmuueckas pyHKIUs, €€ CBONCTBA U rpaduk

25 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku

26 Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U TpapuKu

27 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku

28 Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpapuKu

29 [TpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB

30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

31 [TpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB

32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB




Konrponbnas padora no reme "Jlorapudmuueckas QyHKIUS.

33 Jlorapudmuueckue ypaBHeHHs 1 HepaBeHCTBa. T puroHoMeTpuyeckue
GbyskuK 1 ux rpadguku. TpuroHoMeTpruieckue HepaBeHCcTRa"

34 HenpepoiBable QyHKINN

35 Metoa HHTEpPBAJIOB /1J1sl pEILIEHUs] HEPABEHCTB

36 MeTtoa HHTEpPBAJIOB /1JIs pEIICHUS] HEPABEHCTB

37 [TpousBogHas GyHKIMH

38 [TpousBonnas GyHKIUU

39 ['eomerpuuecknii 1 PU3NIECKUIA CMBICT TPOU3BOTHOU

40 I'eomeTprueckuii U GU3NIECKUN CMBICT TIPOU3BOTHON

41 [Ipoun3BoHbIC 351IeMEHTAPHBIX (DYHKITHI

42 [Ipou3BoHbIC 35IeMEHTAPHBIX (DYHKITHI

43 [Ipon3BomHast CyMMBI, IPOU3BEACHHS, YACTHOTO (PYHKIUI

44 IIpon3BosHas CyMMBbl, IPOU3BEACHUS], YACTHOTO (PYHKLUI

45 [Ipon3BomHast CyMMBI, IPOU3BEACHHS, YACTHOTO (PYHKIUI

46 IIpuMeHeHre NPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb U
KCTPEMYMBI

47 [TpumMeHeHne TpON3BOTHON K UCCIIETOBAaHHIO (DYHKITHI HA MOHOTOHHOCTD H
HKCTPEMYMBI

48 IIpuMeHeHHne NpOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTB U
HKCTPEMYMBI

49 IIpuMeHeHre NPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTB U
KCTPEMYMBI

50 Haxoxnenrne HaubobIero 1 HaMMEHbIIEro 3Ha4eHUsl (PyHKIIUK Ha OTpe3Ke

51 Haxosxnenne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUs (PYHKIIMU Ha OTpe3Ke

52 Haxoxnenrne HaubobIero 1 HaMMEHbIIEro 3Ha4eHUsl (PyHKIIUK Ha OTpe3Ke

53 Haxosxnenne HanOobIIero 1 HAMMEHbIIET0 3HaYeHUs (PYHKIIMU Ha OTpe3Ke

o4 Haxoxnenrne HaubobIero 1 HaMMEHbIIEro 3Ha4eHUsl (PyHKIIUK Ha OTpe3Ke

55 Haxosxnenne HanOobIIero 1 HAMMEHbIIET0 3HaYeHUs (PYHKIIMU Ha OTpe3Ke
[TpuMeHeHre TPOU3BOIHON JIS1 HAXO0XKIEHUS! HAWITyULIero PeleHns B

56 NPUKIIAAHBIX 33a4ax, U ONpeieIeHNs CKOPOCTH Mpoliecca, 3aJaHHOTO
¢bopmyoit unu rpadgukom

57 Kontponbras padota mo teme "lIponsBoanas. [Ilpumenenune npon3BoaHoR"

58 IlepBooOpaznasi. Tabnuia nepBooOpa3HbIX

59 [TepBooOpa3nas. Tabmuia mepBooOpa3HBIX

60 WuTterpan, reoMmeTpruuecKuil 1 (GU3NYECKU CMBICI HHTETpaia

61 WuTerpan, reometpuyeckuil U GU3NYECKUI CMBICIT HHTErpaia

62 WuTterpan, reoMmeTpruuecKuil 1 (GU3NYECKU CMBICI HHTETpaia




63

Brruucnenue unrterpana no gpopmyne Herotona—JleiiOnua

64 Brruucnenue nnterpana no popmyne Herorona—IJleiibania

65 Brruucnenue unterpana no gpopmyie Herorona—Jleitoauia

66 Brraucnenue unrterpana no gopmyne Herotona—JleiiOnuma

67 Cuctembl TUHEHHBIX YpaBHEHU

68 CucTeMbl TMHEWHBIX YpaBHEHHI

69 Penrenne npukiiagHbIX 33124 C MOMOIIBIO CUCTEMbI IMHEWHBIX YPaBHEHUI

70 Pemrenne npukiiagHeIxX 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEHHBIX YPaBHEHUN

7 CuCTEeMBI 1 COBOKYITHOCTH IIEJIBIX, PAIIMOHATBLHBIX, UPPAIMOHATIBHBIX,
MOKa3aTeIbHbIX, JIOTapH(PMUYCCKIX YPABHCHUI 1 HEPABEHCTB

7 CucTeMbl 1 COBOKYITHOCTH IEJIBIX, PAIIMOHATIBHBIX, HPPALMOHATIBHBIX,
MOKa3aTeIbHbBIX, JIOTapH(PMUICCKUX YPABHCHUI 1 HEPABEHCTB

73 CucTeMbl 1 COBOKYITHOCTH IEJIBIX, PAIIMOHATBHBIX, HPPAIMOHATIBHBIX,
MOKa3aTeIbHBIX, JIOTapH(PMUIECKIX YPAaBHEHUH 1 HEPABEHCTB

74 CHUCTEeMBI ¥ COBOKYITHOCTH IIEJIbIX, PAIIMOHATBLHBIX, UPPAIIMOHATIBHBIX,
MOKa3aTeIbHbIX, JIOTapH(PMUICCKUX YPABHCHUI U HEPABEHCTB

75 Hcnonp3oBanue rpadukoB GyHKIUN 7S pEIIeHUs] YpaBHEHUH U CHCTEM

76 Hcnonb3oBanue rpadhukoB GyHKIUN A1 pelICHUS] YPaBHEHUI U CUCTEM
IIpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUIO

77 MaTeMaTHYECKUX 3314 U 3a/1a4 U3 Pa3InYHbIX 00JIaCTeH HAYKH U PEabHOM
KU3HH

78 KonTponbnas padora no teme "UHTerpain u ero npumeHenusi. Cucremsl
ypaBHeHUH"

79 HatypanbHble U 1ienble Yrcia B 3a7a4ax U3 pealbHOU KU3HU

80 HatypanbHble ¥ 1eblie Yrciia B 3a7a4ax U3 peaTbHON KU3HU

81 HatypanbHble U 1ienble Yrcia B 3a7a4ax U3 pealbHOU KU3HU

82 [Ipu3HaKu JEeMMMOCTH LETBIX YUCET

83 [Tpu3Haku JETUMOCTH TETBIX YUCEIT

84 [Tpu3Haku JeTUMOCTH LENbIX YUCEI

85 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3alIMsl 3HAHUN. Y paBHEHUS

86 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALMsI 3HAHUH. Y paBHEHUS

87 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3alIHsl 3HAHUN. Y paBHEHUS

88 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIMS 3HAHUH. Y paBHEHUS

89 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3aINs 3HAHUW. Y paBHECHUS

90 [ToBTOpenue, 0000IIEeHNE, CUCTEMATH3AIMs 3HAHUH. Y paBHEHUS

91 [ToBTOpenue, 06061meHne, cucTeMaTH3anus 3HaHui. HepaBeHncTsa

92 IToBTrOopenue, o0o0IIeHNE, cucTeMaTH3alus 3Hanuil. HepaBencTsa

93 [ToBTOpeHMEe, 0000IIeHNE, cucTeMaTH3alus 3HaHni. HepaBeHcTBa




94 [ToBTOpeHue, 06001meHne, cucTeMaTH3anus 3Hannii. HepaBeHcTBa

95 [ToBTOpeHmE, 0000MIEHNE, CUCTeMaTH3alks 3HaHUi. CHUCTEeMBI ypaBHEHU

96 [ToBTOpeHME, 0000MIEHNE, CUCTeMaTH3aKs 3HaHui. CHUCTEeMbI ypaBHEHUI

97 [ToBTOpeHue, 06001meHNe, cucTeMaTH3alus 3HaHu. OYHKIMH

98 [ToBTOpeHuEe, 0000IIeHNE, CUCTEMATH3aIKs 3HaHUH. DyHKIIUHA

99 HToroBas KOHTpOJIbHASA paboTa

100 Hrorosas koHTpobHas paboTa

101 O06o00menne, cucTeMaTu3alus 3HaHUK 33 Kypc anreOpsl U Havall
MareMmaruuyeckoro ananusa 10-11 kmaccon

102 O06o0menne, cucTeMaTu3alus 3HaHUK 3a Kypc ainreOphl U Havall

MareMaTuueckoro anainusa 10-11 kmaccoB

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 yaca, u3 Hux
YPOKOB,0TBEICHHBIX Ha KOHTPOJIbHBIE pabOTHI — HEe Oonee 10




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJ1S1 VUEHUKA

1. Marematuka: aJireOpa 1 HayaJla MaTeMaTHYECKOr0 aHajln3a, FEOMETPUSI.
Anrebpa u Hauana MareMaTuieckoro ananuza. 10-11 kmaccel: yaeOHUK A1
00pa3oBaTeNbHbBIX OpraHu3aluii: 0a30BbIi U yIiTyOJIEHHBIN
ypoBHW/LLI. A .Illanumos, FO.M.Kosnsirun, M.B.TkaueBa u ap./ -M.
[Ipocsemenne,2018r.


















