Mynnuunansnoe Kasennoe o6ineodpaszoBaTe/bHoe YupexaeHue

«Cpennss obueobpasosarenbnas mkoaa Ne 1y r.iyune

«llpunsrar

Ha 3aCCaaHuM neacoBerTa
Iporokon No -~

«CornacosaHa»
o1 AL 20477

3amectutens aupekTopa no YBP

OT,{//vQng-r..

e:[ Ha B neficraie
[ Tpdkas Ne A2
\ A AL 20 LS.

A\

PABOYAS ITPOIPAMMA
10 y4e6HOMY HpeaMeTy «Aurefpa H HAYAIA MATEMATHIECKOI0 aHadu3a.

bazosblii yposenn»

At odyyaromuxes 10 — 11 kiaccon

CocraBurens: Xaiipyianuna ©.M.
YYUTE/Ib MATEMAaTHKH, BbICHICH
KBATH(QUKAUMOHHON  KaTeropuu

2023r.




MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «Airedpa M Hadajla MaTeMaTHYECKOTO aHAIIN3a»
6azoBoro ypoBHs it oOydaromuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DemepambHOTO
TOCYJJApPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa CpeaHero odmero oOpa3oBaHUs, ¢ y4ETOM
COBPEMEHHBIX MHPOBBIX TPEeOOBAHUM, MPEABABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHHUIO, U
TPaaUIMKA POCCHICKOTO O0Opa3zoBaHus. Peanumsanusi mporpamMmbl 00eCTICUMBACT OBJIAJCHUE
KITFOYEBBIMH KOMITETCHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BHUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, IEOCTHOCTh OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO W II03HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YYarOIINXCSI.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayama MaTeMaTHYeCKOro aHajIM3a» SBJSETCS OJHUM M3 Hauboliee
3HAYMMBIX B NPOrpamMMe CTapliei LIKOJbI, MOCKOJIbKY, C OJHOW CTOPOHBI, OH 00eCHeunBaeT
MHCTPYMEHTAJIbHYIO 0a3y A M3Y4eHUs BCEX ECTECTBEHHO-HAyUHBIX KYpCOB, a C Jpyroi
CTOpOHBI, (OpMHUpPYET JOrMYeckoe U aOCTPaKTHOE MBIIUICHHE YYalIUXCcsi Ha YPOBHE,
HEOO0XOIMMOM JJIsi OCBOCHHUSI KypCcOB MH(OPMATUKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJalrecs OBJIaJeBal0OT YHUBEPCATBHBIM SI3bIKOM COBPEMEHHOW HAYKH,
KOTOpast (POpMyITUPYET CBOU AOCTHKEHHS B MaTEeMaTHUECKOH (hopme.

Kypc anreGpsl n Havyan MaTeMaTH4ecKOro aHaIN3a 3aKJIAJAbIBACT OCHOBY JUIS yCIICITHOTO
OBIIQJICHUS] 3aKOHAMH (PH3HKH, XWUMHUH, OHOJOTHH, IIOHHUMAHHs OCHOBHBIX TEH/ICHITHH
HSKOHOMMKH U OOIIECTBEHHOH JKU3HU, MMO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUPPOBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh MX B MOBCEJHEBHOH XHU3HU. B Toxke
BpeMs OBJIaJICHUE aOCTPAKTHBIMHM W JIOTUYECKH CTPOTMMHU MaTeMaTHMYECKUMHM KOHCTPYKLHSMHU
pa3BUBAeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb YTBEPXKICHHS,
UCIIONIB30BaTh 00OOIIEHNE U KOHKPETH3alMIo, a0CTparMpoBaHHE U AHAJIOTHIO, (HOPMUPYET
KpEeaTUBHOE U KPUTHUYECKOE MBIIUICHHE. B X0o/e n3ydyeHus anreOpbl U Hayall MaTeMaTu4ecKoro
aHajM3a B CTaplIel MIKOJIE yYalluecs TMOIYyYaloT HOBBIM OMBIT PEeIICHHsS MPHUKIAJIHBIX 3a1ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTEeMAaTHYeCKHX MOJENeHd peallbHBIX CUTyallid |
UHTEPNpEeTAlluy  TOJYYEHHBIX PELICHUH, 3HAKOMATCS C IpUMEpaMH  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH B IPUPOJAE, HAyKe U B MCKYCCTBE, C BBIJAIOIIMMUCS MaTeMaTHYECKUMHU
OTKPBITUSIMH U MX aBTOPAMHU.

Kypc obnanaer 3HauMTENbHBIM BOCHHMTATENIBHBIM IMOTEHIIMAIOM, KOTOPBIA pearu3yercs
Kak 4epe3 y4eOHbBII MaTepHual, CIoCOOCTBYIOMUI (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS,
Tak U depe3 crnenuduky ydueOHOH JAeATeNbHOCTH, TpeOyromed CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJODKUTETFHON  KOHIIGHTPAallMM BHUMAHUS W OTBETCTBEHHOCTH 3a
ITOJIYYEHHBIN pe3yJsbTarT.

B ocHoBe Meroauku oOyueHus anreOpe M HayajlaM MaTeMaTHYeCKOTo aHalu3a JIEKUT
JesITebHOCTHBINA MIPUHIUIT O0yYEHHUSL.

CrpykTypa Kypca «Anredpa 1 Hauyana MaTeMaTHYEeCKOTO aHaJIM3a» BKIIOYAET CIEAYIOIHe
COJIepKAaTeIbHO-METOJMUECKUe JUHUU: «Yucna W BblUuCIeHUs», «DyHKIMH H Tpapukm»,
«YpaBHEHUS U HepaBeHCTBay, «Hauana mMaTemMaTHueckoro anaimmsa», «MHOXKECTBAa U JIOTHKA».
Bce ocHOBHBIE cOmep)KaTeIbHO-METOAMYECKHE JIMHUU W3Yy4YalOTCS Ha NMPOTSIKEHUU JIBYX JIET
o0y4YeHHsI B CTapIlIel MIKOJe, €CTECTBEHHO JOTONHSS IPYT Apyra M IMOCTENEHHO HACHIIIAsCh
HOBBIMH TeMaMH U pa3aenamu. JIaHHBIH Kypc SBISETCS HMHTETPATHBHBIM, TOCKOJIBKY
o0beauHseT B cebe CcoAep)kaHHMEe HECKOJBKMX MaTeMaTHYeCKUX JUCHMIUIMH: anreodpa,



TPUTOHOMETPUS, MATEMATUUECKUI aHAJIN3, TEOPUS MHOKECTB U Ap. [1o mepe Toro kak yyammecs
OBJIaZIEBAlOT BcE€ Oosiee MIMPOKUM MaTEeMAaTUYECKUM allllaparoM, y HHUX IOCJIEI0BATEIbHO
dopmMHpyeTcsT W COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKYI0 MOJENb peaJbHOM
CUTyallul, IPUMEHATh 3HAHUS, MOJyuYeHHbIEe B Kypce «AnreOpa M Hayajlla MaTeMaTH4eCKOIro
aHallM3a», NJS PEUIeHHs] CaMOCTOATEIbHO C(HOPMYIMpPOBAHHONW MaTeMaTHYECKOM 3aaauu, a
3aTeM MHTEPIPETUPOBATh MOJYUYECHHBIN PE3YNbTAT.

CopnepxxarenpHo-MeTOAMYECKass  JHHMS  «Yucna W BBIYMCICHHSD) — 3aBEpLIAeT
(hopMUpOBaHNE HABBIKOB HWCIOJIB30BAaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOe OBLJIO HAa4yaTo B
OCHOBHOM 1Ikoie. B crapmieit mxkosie ocoboe BHUMaHUE yJensercs: (GOpMUPOBAHUIO MPOYHBIX
BBIUHCIUTEIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX B CE0S MCIIOJIb30BAHME PA3IUYHBIX (OPM 3aluCH
JNEUCTBUTEIBHOTO 4YHUCJIA, YMEHHE pAalHMOHAIBHO BBINOJHATE JEHCTBUS C HUMH, [elaTh
NPUKUAKY, OLEHHBaTh pe3yibTar. OOyuaromuecss MOJy4YaloT HaBBIKU MPUOTMKEHHBIX
BBIYMCIICHUM, BBIMIOJHEHUSI JEHCTBUA C YWCIAMH, 3alHCaHHBIMH B CTaHAApTHOW (opme,
HCIIOJIb30BAaHUS MATEMATUUYECKUX KOHCTAHT, OLIEHUBAHUSI YUNCIIOBBIX BBIPAKEHUI.

Jlunns «YpaBHEHUS M HEPABEHCTBa» pealM3yeTcsi Ha MPOTSHKEHHWH BCEro OOydeHHs B
CTaplIed IIKOJIe, IIOCKOJIbKY B KaXIOM pasfelie IporpaMMbl IPEAyCMOTPEHO peLICHUE
COOTBETCTBYIOMIMX 3a1a4. OOy4Jaromuecs: OBJIaeBalOT PA3IMYHBIMUA METOIAMHU PEIICHHUS IIEeIBIX,
paIMoOHATBHBIX, UPPAIIMOHATBHBIX, TTOKA3aTeIbHBIX, JJOTapU(PMHUESCKUX U TPUTOHOMETPHUICCKHIX
YpaBHEHUH, HEPABEHCTB U UX CUCTEM. [loaydeHHbIE YMEHHS UCIIONB3YIOTCS MIPU UCCIECI0BAaHUU
GyHKIUI ¢ TOMOIIBIO MPOW3BOJHON, PEIIEHUH MPHUKIAIHBIX 3a/ad U 3aJa4 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHbIINX 3HadeHU (GyHKuuu. [laHHasi conepikarenbHasi IMHUS BKIIIOYAET B
cebs Takxke (QOpMHUpPOBAHUE YMEHHUIl BBIMONHATH Pacy€Thl Mo Qopmynam, Mpeodpa3oBaHUS
LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHI, a Takke
BBIPKEHUH, COJEpKAIMX CcTeneHu W Jjorapudmel. braromaps u3ydeHHIo anre0pandeckoro
MaTepuaia MPOUCXOIUT JaNbHENIee pa3BUTHE ATOPUTMHUYECKOTO H aOCTPAKTHOTO MBIIIITICHHS
yqammxcs, (GOPMUPYIOTCS HABBIKH JCTyKTUBHBIX PACCYKICHHMA, pPaOOThI C CHMBOJHHBIMHU
(dbopmamu, TpeaCTaBICHUST 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI JJIsl PEIICHUs MPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 3a/1a4, HaIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKa HAYKH.

CopepxarenbHo-MeTonu4eckass JUHUS «DyHKIUH U TpaduKu» TECHO TMEPEruieTaeTcsl C
OPYTUMHU JIMHUAMHM Kypca, IOCKOJBKY B KAaKOM-TO CMbICIE 3aJa€T IMOCIeI0BATEIbHOCTh
u3yueHuss Marepuana. l3yueHwe CTemeHHOW, TIOKa3aTeNbHOM, JorapugMuyeckod u
TPUTOHOMETPUUYECKUX (PYHKIMNA, MX CBOWCTB M TpadUKOB, HCHOIb30BaHUE (YHKIUN IS
pemeHns 3amad W3 APYTruX y4eOHBIX TPEIMETOB W PEANbHOW KHU3HH TECHO CBS3aHO Kak C
MaTeMaTHYECKUM aHAJIN30M, TaK U C pEIICHHEM ypaBHEHHUH U HepaBeHCTB. lpu 3ToM Oonbioe
BHUMaHue ynensercs (pOpMUPOBAHUIO YMEHHUS BbIpaxkaTb (OpMyJaMU 3aBHCHUMOCTH MEXIY
pa3IUYHBIMH  BEJIMYMHAMH, HCCIEIOBaTh TMOJTyYeHHbIE (YHKIIMH, CTPOUTh WX TpaduKy.
Marepuan »3TOoM coaepKaTelbHOW JIMHUM HALEJICH Ha pa3BUTUE YMEHHMM U HaBBIKOB,
MO3BOJIAIOIIMX ~ BbIpaXXaThb 3aBHUCHUMOCTH MEXIy BeJIMUYMHAMH B pa3nu4yHod  Qopme:
aHAIMTUYECKOW, Trpaduueckod u cioBecHOW. Ero wu3ydeHme CnocoOCTBYeT pa3BHTHUIO
AITOPUTMUYECKOTO  MBIIUICHUSA, CHOCOOHOCTH K  OOOOLICHMIO M KOHKpETHU3alluH,
HCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenbHas nuHUS «Havama mMareMaTH4ecKoro aHaJn3a» IO3BOJSET CYIIECTBEHHO
pacIIMpUTh KPYT Kak MaTeMaTU4eCKUX, TaK U MPUKIAJAHBIX 33a4, JOCTYIHbBIX 00YYaroUMCs, Y
KOTOPBIX MOSIBISIETCS BO3MOKHOCTD MCCIIEZIOBATh U CTPOUTH Tpaduku (YHKIHM, ONpeneisTh ux
HauOOJIbIlIME U HAMMEHbIIINE 3HAYSHHs], BBIYUCIATH Iiomaau Guryp u oObEMBI TN, HAXOIUTh



CKOPOCTM M YCKOpEHHs TIpoleccoB. JlaHHas coxaepkarenbHass JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IOCTPOCHHS MAaTeMAaTUYECKUX MOJEIEeH pealbHBIX CHUTyallluid, HaXO0KICHHS
HAaWIy4dlllero peuleHHus B NPUKIAAHBIX, B TOM YHCIE COLMAIbHO-d)KOHOMUYECKHUX, 3ajauax.
3HAaKOMCTBO C OCHOBaMM MaT€MaTHYECKOro aHajlu3a CHOCOOCTBYET PAa3BUTHUIO aOCTPaKTHOTO,
(hopManbHO-JIOTMYECKOTO UM KPEaTUBHOTO MbIIUICHUS, (JOPMHUPOBAHUIO YMEHUN pacro3HaBaTh
NPOSIBJIEHUS] 3aKOHOB MaTeMaTHKU B Hayke, TeXHHMKe M HcKyccTBe. OOydaromiyecs y3HaIOT O
BBIIAIOIINXCSl PE3yJIbTaTaX, IOJYYEHHBIX B XOJE pa3BUTHUA MATEMATHKM KaK HAyKH, M HX
aBTOpax.

CopnepxarenpbHo-MeTOIMYECKas JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM IIOCBSIILIEHA
AJIEMEHTaM TEOPUU MHOKECTB. TeOpeTUKO-MHOKECTBEHHBIE TPEICTABIICHUS IPOHU3BIBAIOT BECh
KypC HIKOJBHOM MaTeMaTWKH W TpeiaraloT HanboJiee YHHUBEPCAIBHBINA SI3bIK, 00bEIMHSIONINIHI
BCE pas3lenbl MaTEeMATHKM M €€ MPWIOKEHHWH, OHU CBS3BIBAIOT Pa3HbIE MaTEMaTHYECKHE
TUCHMIUTUHBL B enuHoe 1enoe. [loaToMy BakHO JaThb BO3MOXKHOCTH IIKOJIBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIN  A3BIK COBPEMEHHOM MaTeMAaTUKM M HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Havasa MaTeMaTHYECKOTO aHAJIHM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTEeMaTHYECKOT0 MOJICIMPOBAHUS, KOTOPbIE NMPHU3BaHBI CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MOJIeNIeH peaIbHBIX CHTYallni, UCCIEIOBAaHUS 3TUX MOJIENIEH C IMOMOIIBIO anmapara aireopsl 1
MaTEeMaTHYECKOT0 aHalW3a M MHTEpHpeTalud IMOJY4YEHHBIX pe3yibTaToB. Takue 3amaHus
BIUICTEHBl B KaXXIbl W3 PA3AelOB IPOrpaMMBbl, IOCKOJIBKY BECh MaTephal Kypca HIMPOKO
UCIIOJNIB3YETCS JUIsl pelIeHHs] MPUKIaHbIX 3a1ad. [Ipu pemiennn peaabHbIX MPAKTHUECKHUX 3a/1a4
yuyaliyecsi  pa3BUBAlOT  HAOMIONATENBbHOCTb,  YMEHHE  HAXOIUThb  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HCIOJIB30BaTh AHAJIOTHIO, 0000INAaTh M KOHKPETU3UPOBATh MpPOOIEMY.
JleaTenbHOCTh O (POPMUPOBAHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX 337a4 OpraHu3yeTcs B
npoliecce U3y4eHHs BceX TeM Kypca «Ajiredpa v Hauana MaTeMaTHUYECKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebHOM mane Ha U3ydeHHE Kypca anreOphl M Hadaal MaTEMaTHYECKOTO aHanu3a Ha 6a30BOM
ypOBHE OTBOJAMTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B Henento B 11 kiacce, Bcero 3a JBa
roja ooydyenust — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucna v BbIYMCICHUSA

Parnmonanenble uncna. OOBIKHOBEHHBIE M JECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu.  Apudmernueckue omnepalud € palMOHATIBHBIMM  YHCIIAMU,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHui. llpumenenue apoOeil M MPOLEHTOB JUIS peIIeHUs
IIPUKJIAJHBIX 3a7ja4 U3 Pa3IMUHBIX OTpaciiel 3HaHUH U pealbHOM KU3HMU.

JleWicTBUTEIbHBIE YHCa. PannoHanmbHBIE W HppaloHalbHBIE yucia. ApudMeTHuecKue
Olepaluy C JeHCTBUTENBbHBIMU YKciaaMu. [IpuOnmkEHHbIE BBIUMCIICHUS, TIPaBHIa OKPYTIICHUS,
MIPUKUIKA U OI[EHKA pe3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ nensiM mokazatenem. CtangapTHas GopMa 3amucH JIEUCTBUTEIBHOTO YHUCIIA.
Hcnonb3oBanue mnoaxofismedl (GopMbl 3amucu  JEHCTBUTENBHBIX YHCENl JJIs  peIIeHUs
IIPAKTUYECKUX 3a7a4 U IPEJCTABJICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypanbHOM creneHu. JleHCTBUS ¢ apuMeTHYeCKUMHU
KOPHSIMM HaTypaJIbHON CTETIEHH.

CuHycC, KOCUHYC U TaHI'€HC YHMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOI'O apIyMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnecTBa U TOKJIECTBEHHbIE IPEOOPA3OBAHUSI.

IIpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUECKUE
(hopMyIIBI.

VYpaBHeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meron
HUHTEPBAJIOB.

Pemenue nensix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUI 1 HEPaBEHCTB.

Pemenne nppanvoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YpaBHEHUH.

[IpumeHeHre ypaBHEHHMI U HEPaBEHCTB K PEILIEHUI0 MAaTeMaTHYEeCKUX 3ajad M 3aj1ad u3
pa3IMYHbIX 001acTe HAYKH U peabHOM KHU3HH.

DOyHKUNH U TPaPuKU

@OyuK1ws, cnocoOsl 3aganus GyHkmu. I'paduk GyHkmm. BzaumHo oOpaTHble GyHKINH.

OO6nacte ompeneneHust 1 MHOXXeCTBO 3HaueHud Qynkuuu. Hymu ¢ynkum. [IpomexyTku
3HAKOTOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKITUH.

CrenenHas (yHKIUS ¢ HATypaJdbHBIM M IIENBIM TOKa3aTeneM. EE€ cBoiictBa u rpaduk.
CaoiicTBa 1 rpadK KOPHS /-0 CTETICHH.

TpuronomeTrpruyeckass OKpPYXHOCTb, OIpPEJEICHUE TPUTOHOMETPUUYECKUX (DPyHKUIUN
YHCIIOBOTO apryMeEHTa.

Havaja maTeMaTH4eCKOro aHAJIHM3a

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHUsl  IOCHEAOBATEIbHOCTEH.  MOHOTOHHBIE
I10CJIEI0BATEIBHOCTH.

Apudmernueckass W TeOMETpHUECKass Mporpeccud. beckoHeyHo  yObIBaromias
reomerpuueckas nporpeccus. CymMma OECKOHEYHO yOBIBArOIIEH reOMETPUYECKON MPOTrpeccuu.
@opMyna CIOXKHBIX HPOLEHTOB. VM cronp30BaHME NPOrPECCHM AJI PELICHUs PEANbHBIX 3a]a4
IIPUKJIAHOTO XapakTepa.

MHuoxecTBa M JI0OTHKa



MHoecTBO, onepauuu HaJx MHoxecTBamu. [{uarpammsel Oiinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOTI'O aIapara Julsi ONUCAaHUS PEeaJbHbIX IPOLECCOB W SBICHUMW, NpHU
peleHnH 3a7a4 U3 IPYTUX YYeOHBIX MTPEIMETOB.

Omnpenenenne, TeopeMa, CIEICTBUE, T0KA3aTENbCTBO.

11 KIIACC

Yuciia 1 BbIYUCICHUA

Hatypanbzble u nensle uncina. [Ipu3Haky 1e1MMOCTH LEIBbIX YACE.

Crenenb ¢ panmoHaIbHBIM MOKa3aTeseM. CBONUCTBA CTEIICHHU.

Jlorapudm uucna. /lecaTnunbie U HATypaIbHBIE JOTApH(PMBI.

YpaBHeHHs U HEPABEHCTBA

[IpeoOpa3oBanue BbIpaXeHH, COIepKaLUX Jorapudmsl.

IIpeoOpa3oBaHue BBIpaXKEHUH, COAECPIKAIIMX CTENEHH C PAllMOHAILHBIM MOKA3aTEJIEeM.

IIprMepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

IlokazarenbHblEe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEeHHsI U HEpPAaBEHCTBA.

Cucrembl TUHEMHBIX ypaBHEHUH. PerieHue NMpHUKIagHBIX 3a7ad C MOMOIIBIO CHCTEMBI
JIMHEHHBIX YPaBHEHUM.

CucteMsl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHre ypaBHEHUI, CHCTEM M HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3ajJja4u U3 pazIMuHbIX 00JacTell HAyKU M peabHOM JKHU3HU.

DOYyHKUMH U TPaPUKH

Oynkius.  Ilepuonuueckue  pynkiuu. IIpomMeXyTkn  MOHOTOHHOCTH — (DYHKIUH.
Maxkcumymbl 1 MUHUMYMBI (yHKiuu. HauOomnblnee M HauMmeHblliee 3HaYeHHE (YHKIMU Ha
IIPOMEIKYTKE.

Tpuronomerpuueckue QyHKIUHN, UX CBOMCTBA U rpauKH.

[ToxazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKIUHN 1715 peLIeHHs] YPaBHEHUM U TMHEWHBIX CUCTEM.

Vcnonb3oBanue rpa@ukoB (QyHKUIUI A UCCIEIOBaHMS IMPOLECCOB M 3aBHUCUMOCTEH,
KOTOPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U PeaIbHON KHU3HH.

Havana maTeMaTH4eCKOro aHaJIHM3a

HenpepsiBHble pyHKIUN. METOA HHTEPBAJIOB JJIs pEIICHHUs] HEPABEHCTB.

[TpousBonHas Gpyukimn. ['eomerprueckuii 1 GU3NIECKUNA CMBICT TIPOU3BOTHOM.

[TpousBoHbIe r1eMeHTApHBIX (QyHKIMNA. DOPMYIIBI HaXO0XKIECHHUS MPOU3BOAHON CYMMBI,
MIPOM3BENICHUS U YaCTHOTO (PYHKIIUH.

[IpumeHeHre MPOU3BOIHOM K MCCIEI0BAHUIO (PYHKIIMI HA MOHOTOHHOCTD M 3KCTPEMYMBI.
HaxoxneHne HauOombIero 1 HaMMEHBIIETO 3HaYeHUs (PYHKIUU Ha OTpE3Ke.

IIpuMmeHeHrEe NPOU3BOMHOM I HAXOXACHHUA HAWIY4YUIEr0 pELICHWS B IPHUKIAIHBIX
3ajjauax, JJs OnpeeNieHus CKOpOCTH Mpoliecca, 3aJaHHOTO (GOPMYIIOi UK rpauKOM.

ITepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reomeTpudyeckuil M (U3MYECKUl CMbICI. BbluncieHue HHTErpana Io
dbopmyne Hetorona—Jleitoawma.



IIVTAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4yeOHOTO mpenMmeTra «MareMaTHKa» TOIDKHO OOECIeYMBaTh OCTH)KEHUE Ha
YpPOBHE cCpemHero ooOmero oOpa3oBaHMs CIHEAYIOMUX JUYHOCTHBIX, METANpEeIMETHBIX U
MPEMETHBIX 00pa30BaTEIbHBIX PE3YIIBTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

JIMdHOCTHBIE pe3yJlbTaThl OCBOSHHUS MPOTpamMMmbl yueOHOro mpemmera «MaTemarukay
XapaKTEePU3YIOTCS:

I'paxknanckoe BocniuTaHue:

c(OPMUPOBAHHOCTBIO TPAXKJTAHCKOW TIMO3UIMK OOydYaromierocs Kak AaKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUHCKOI0o OOIECTBa, MPEICTaBICHUEM O MAaTeMaTHYECKHMX OCHOBaX
(YHKIIMOHUPOBAHUSL PA3IMUHBIX CTPYKTYp, SBIICHHUH, TPOILEAYpP TPakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMUATbHBIMU HHCTUTYTaMH B
COOTBETCTBHH C UX (PYHKIMSIMH U HAa3HAYCHHEM.

[TatpuoTrueckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCHICKON TPa)TaHCKOW UACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSIIIEMY POCCHUHCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHWEM K JOCTIKEHUSIM
POCCHUICKHMX MAaT€MaTUKOB M POCCHICKOW MAaTEMAaTHYE€CKOM WIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTUKEHHUI B IPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

OCO3HAHUEM [JyXOBHBIX IIEHHOCTEH PpOCCHICKOTO Haponaa; CcPOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMSI, 3STUYECKOIO MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHHEM
JTOCTH)KEHUM HAyKU W JIEATEeIbHOCTHIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
yCTOHYHMBOTO OYTyIIEero.

DcTeTHYecKoe BOCIUTAHUE:!

ACTETUYECKMM  OTHOILIEHHWEM K  MHUPY, BKIIOYas JICTETHUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUH, PACCYX IACHUIH; BOCHPUUMYUBOCTHIO K
MaTeMaTUYECKUM acTIeKTaM Pa3IuYHBIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

chOpPMUPOBAHHOCTHIO yMEHMS TMPUMEHATh MaTeMaTHUeCKue 3HaHHs B HHTEpecax
3I0pPOBOTO U 0€30MacHOro oOpasza KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATHI M OTIbIXa, peryispHas (uznueckas
AKTUBHOCTD); (PU3NYECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATHUSAX CIHOPTHUBHO-03J0POBUTEIHHOMN
NEeSITETHLHOCTHIO.

TpynoBoe BocUTaHuUE:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHMEM IEHHOCTH TPYIOIIO0HS; MHTEPECOM K Pa3IUnYHBIM
chepam npodecCHOHATBHON AEATEeIHHOCTH, CBSI3aHHBIM C MAaTEeMATUKOW M €€ MPUIOKEHUSIMH,
yMEHHEM COBepIIaTh OCO3HAHHBIN BbIOOP Oyaylieil mpodeccuu U peaar3oBbIBaATh COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTEMaTHYECKOMY OOpa30BaHUIO H
caMo00pa30BaHUI0 Ha TMPOTSHKEHUH BCEW JKU3HU; TOTOBHOCTHIO K AaKTHBHOMY YYacTHIO B
pElIeHNH MPAKTHYECKUX 3a]]a4 MaTeMaTHIECKON HANPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO 3KOJOTHYECKON KYyJbTYpbl, MOHHUMAHUEM BIUSHHUS COLUAIBHO-
SKOHOMHUYECKHUX TIPOIIECCOB HA COCTOSHHE TMPUPOJHOW W COIMAIBHOW Cpeabl, OCO3HAHHUEM



rno0aJIbHOTO  XapakTepa  JKOJIOTMYECKMX  NpobjeM; OpHeHTanmued Ha  IpUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUM JUIs pelIeHHs 3aJad B 00JIaCTU OKpYyXKarollel cpeibl, IUIaHUPOBAHUS
IIOCTYIIKOB M OLICHKU UX BO3MOKHBIX IOCIIEACTBUM ISl OKPY KAIOLIEN CPEIbI.

IleHHOCTH HAYYHOTO MTO3HAHUS:

c(OpPMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHON MPAKTHKH, TOHUMaHUEM MaTeMaTHYeCKOW HayKu Kak cQepsl
YeJI0BEYECKON JEATEIBHOCTH, TAlOB €€ Pa3sBUTUS U 3HAYMMOCTH JJI PA3BUTHUS LUBUIM3ALNY;
OBJIAJICHUEM SI3bIKOM MAaTEMaTUKHM M MaTEMaTU4YECKOM KyJIbTYpOH KaK CpPEICTBOM ITO3HAHHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJISATh IPOEKTHYIO U  HCCIIEI0BATEIbCKYIO JEATEIbHOCTh
VHJVBHIyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaTbl OCBOSHUS IPOrpaMMBbl y4eOHOTo npeamera «MartemaTukar»
XapaKkTepU3yIOTCS  OBJQJICHUEM  YHUBEPCAJIbHBIMH  HO3HAGAMENbHBIMU  OelUCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUGHbIMU
oeticmeusmu.

1) Ynusepcanvuvie nosnasamensusie oeticmeus, obecnewusaiom gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00YyUarowuxcsa (0c8oeHue Memooo8 NO3HAHUSL OKPYHCAOUWEe20 MUpd,
npuMeHeHue 102UYeCKUX, UCCIe008amenbCKUX onepayutl, ymeHut pabomamso ¢ ungopmayueti).

bazoBblie tornueckue AeMCTBHS:
® BBIABJTH U XapaKTEpHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTeMaTHYECKUX OOBEKTOB,
MOHSITUN, OTHOLICHUN MEXIY MOHATUSAMU; (OPMYIIMPOBATH ONpPEAETCHUS TMOHSATHI,
yCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(DUKAIIMHA, OCHOBAHUS ISl 0000IIeHIS
Y CPaBHEHUs, KPUTEPUHU TPOBOJIUMOTO aHATN3a;

® BOCHpPUHUMATH, (OPMYIHPOBATH M MPEOOPA3OBHIBATh CYXKICHUS: YTBEPIUTEIbHBIE H
OTpULIATENIbHbIC, CIUHUYHBIC, YACTHBIC U O0IUE; YCIOBHBIE;

®  BBHISBJIITH MATEMATHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTHBOPEYHNS B (DaKTax,
JAHHBIX, HAONIOJCHUSAX W YTBEPXKICHUAX; MpeIIaraTh KPUTCPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;
® JenaTh BBIBOJABI C UCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, ACTyKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKITIOUSHH 110 aHAJIOTHH;

® [POBOAMUTH CAMOCTOSATEIHHO JI0KA3aTEIhCTBA MATEMATUYECKUX YTBEPKACHUHN (TIpSIMbIE
U OT TPOTUBHOTO), BBICTPAMBATH APTYMEHTAIWIO, TPUBOAHWTH TPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IBL;

® BpIOMpaTh crnoco0 pemeHus y4yeOHOM 3agaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
peleHns, BEIOUpaTh HanOoIee MOAXOMANIMNA ¢ YIETOM CaMOCTOSATENIEHO BBIICICHHBIX
KpUTEPHUEB).

basoBble uccnenoBarenbcKue 1eHCTBUS:

® UCHONB30BaTh  BOMPOCHI  KaK  HCCIENOBATENBCKUA  WHCTPYMEHT  IO3HAHUS;
(dbopMyIHUpOBaTh BOMPOCH], PUKCUPYIOIIUE TPOTUBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3Yy, APTyMEHTHUPOBATh CBOIO IIO3UIIHIO,
MHEHHE;

® TPOBOAWTH CAaMOCTOSATENBHO CIUIAHMPOBAHHBIA OJKCIIEPUMEHT, HCCIEOBAHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBeKTa, SIBICHHS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 0ObEKTaMH, SIBICHUSIMU, MPOIIECCAMU;



®  CaMOCTOATEIbHO (OpPMYIHpPOBaTH O0000OLIEHHS W  BBIBOJBI IO  pe3yJibTaTaM
IIPOBEAEHHOIO HAOIIOEHMSI, UCCIEA0BaHNUs, OLIEHUBATh JOCTOBEPHOCTb MOJIYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;
® QIPOrHO3MPOBATH BO3MOXHOE Pa3BUTHUE MPOLECCA, & TAKXKE BBIIBUTATH IIPEATIONI0KCHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHUSX.
Pabora c uadopmarueii:
®  BBIABIATH Je(PUUNUTH UH(OPMAIMU, JAHHBIX, HEOOXOAMMBIX AJIi OTBETa HAa BONPOC U
IUI pELLCHUs 3aauu;
® BpIOMpaTh WHPOPMALMIO U3 MCTOYHMKOB pPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATb,
CHCTEMATU3UPOBATh W WHTEPIPETHPOBATH WHPOPMALUIO PA3TUYHBIX BHIOB H (QOpPM
IIpEJICTaBJICHMUS;
® CTpPYKTypupoBaTb HH(pOpMAlMIO, MPEACTaBIATH €€ B  pa3IuuHbBIX  (Qopmax,
WUTIOCTPUPOBATH TpapuuecKy;
® OLEHMBATh HAA&KHOCTh HH(POpPMAIMKU IO CaMOCTOATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.
2) Vhusepcanvhvie KOMMyHUKaAmMueHwle Oeticmsus, obecneuusarom c@hopmupo8anHoCmy
COYUANbHBIX HABLIKOG 00YUAIOUJUXCAL.
O01enne:
® BOCHPUHUMATH U (POPMYJIUPOBATH CYKICHUS B COOTBETCTBHU C YCIOBHSIMHU M LEISIMU
OOIlEeHNs; SICHO, TOYHO, TPAMOTHO BBIP@XXaTh CBOIO TOYKY 3pEHHMsS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY pPEIICHUs 3a1a4u, KOMMEHTHPOBATh
IIOJTyYE€HHBIH PE3yJIbTaT;
® B X0j€ 00CYKIEeHHUs 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY 00CYXIaeMOI TeMbl, POOJIEMBI,
pemaeMoil  3a7aud, BBICKa3blBaTh WJAEH, HALCJIECHHbIE HAa IIOUCK PEIIEHUs;
COIIOCTABJIATh CBOM CYXKICHHMSI C CYXIEHUSAMH JpPYyTMX YYacTHMKOB JHajora,
OOHapyKUBaTh paszIMyue M CXOJCTBO MO3UIIHIA; B KOPPEKTHOH Gopme hopMymupoBaTh
pa3Horiaacusi, CBOM BO3PAKEHUS;
® QPEICTAaBJIATH PE3yNbTAThl PEIICHUS 3a1a4M, dKCIIEPUMEHTA, UCCIIEIOBaHMs, POEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHSI ¢ YYETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEW ay TUTOPHUH.
CoTpyaHHYECTBO:
® [IOHMMAaTh U HCIOJB30BATH MPEUMYIIECTBA KOMAHAHOW M HMHIMBHIYaJbHOM pPaOOTHI
OpU peHIeHUH Y4YeOHbIX 3a/]ay; MPUHUMATh IeJIb COBMECTHOM JEATeNbHOCTH,
IUIAHUPOBAaTh OPTraHU3alMI0 COBMECTHOM paboThl, pacHpenensTb BHUABI pPadoT,
JIOTOBApUBATHCS, OOCYXKIATh MPOIECC W pe3ylabTaT paboTh; 0000maTh MHEHUS
HECKOJILKHX JIFOJIEH;
®  yyacTBOBaTh B rpyHmnoBbIX (hopMax paboThl (00CYKIeHHs, OOMEH MHEHH, «MO3TOBbIE
IITYpPMBl» M MHBIE); BBINOJHATH CBOK YacTb pabOThl U KOOPAUHHUPOBATH CBOU
JEUCTBUS C JPYTMMH YI€HaMH KOMaH/Ibl; OLICHUBATh Kau€CTBO CBOETO BKJIaJ1a B OOLIHIA
MPOAYKT 10 KPUTEPUAM, CHOPMYyTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHS.
3) Yuusepcanvuvie pecynamusnsie oeiicmeus, obecneuusarom Gopmuposanue cmvlcio8bIx
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.
Camoopranuzarusi:
COCTaBJIATh IUJIaH, @ITOPUTM PpEIIEHUs 3aJaud, BbIOMpaTh CHOCOO peleHHs C Yy4ETOM
HUMEIOLIUXCA PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTh U KOPPEKTHPOBAThH
BapHaHTHI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIHH.



CaMOKOHTpOJIB!

® BJIaJETh HABbIKAMHU II03HABATEIbHOW peQIEKCUH KaK OCO3HAaHUS COBEPIIAEMBIX
JNEMUCTBUM W MBICIUTENBHBIX IPOLECCOB, HUX PE3yJbTaTOB; BIAJETh CIIOCOOAMU
CaMOIPOBEPKH, CaMOKOHTPOJISI Ipollecca M pe3yibTaTa pELICHUS MaTeMaTH4eCKOM
3ajjauy;

® [peABHUICTH TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTh IPU PELICHHUHU 3aJjaud, BHOCUTb
KOPPEKTHUBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX, HalIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIECHMBATHh COOTBETCTBUE pe3ylbTaTa IEId M YCIOBHSIM, OOBICHATH NPUUYHUHBI
JOCTHKEHUSI WJIM HEJOCTUKEHHSI DPE3yJbTaTOB JEATENbHOCTH, HAaXOJWUTh OIIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

OcBoenue yuebHOro Kypca «Anredpa ¥ Havaja MaTeMaTHYECKOrO aHallM3a» Ha YpPOBHE
cpenHero o0miero oOpa3oBaHUs JTOJDKHO OOECTIEUMBATH JOCTHIKEHHE CIEAYIOIIUX MPEAMETHBIX
00pa30BaTeIbHBIX PE3yIbTATOB:

10 KJIACC

Yuciia 1 BbIYUCICHUSA

OnepupoBaTh MOHATHAMU: PALMOHAIBHOE M JCWCTBUTEIBHOE YHUCIO, OOBIKHOBEHHAs U
JecATUYHas A1pO0b, IPOLIEHTHI.

BeimonHATe  apu@meTnyeckue Omnepanud ¢ palUOHAIBHBIMU M JAEHCTBUTEIbHBIMU
YHCIaMU.

BbimonuaTe npuOMIKEHHBIE BBIYMCICHUS, HCIIONB3YS TpaBWIa OKPYIJICHHS, enaTh
IIPUKUJIKY U OLICHKY PE3YyJIbTaTa BHIYUCIICHUM.

OnepupoBaTh NOHATUSMU: CTENEHb C LEJBIM [IOKa3aTeleM; CTaHAapTHas (opma 3amucu
JEWCTBUTEIHLHOTO YHCIIa, KOPEHb HATYPAIbHOW CTENEeHM; MCIOJIh30BATh MOIXOAAIIYI0 (hopmy
3alACU ACUCTBUTEIBHBIX YNCEIN ISl PEIICHUS TPAKTUYECKUX 3aJa4 U IPEICTABICHUS JaHHbIX.

OnepupoBarh MNOHATUSAMHU: CHUHYC, KOCHHYC M TaHI€HC IIPOU3BOJIBHOIO  yIJIa;
UCIOJIb30BaTh 3alMCh IPOU3BOJIBHOIO YIJIa 4epe3 0OpaTHbIE TPUTOHOMETpUYECKHE (DYyHKIUH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATUSAMU: TOXJIECTBO, YPAaBHEHUE, HEPABEHCTBO; LIE€JI0€, PAl[MOHAIBHOE,
MPPALMOHAIILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHHUE;

BomonusaTe  mpeoOpazoBaHust ~ TPUTOHOMETPUYECKHMX  BBIPQKEHMH U pellarh
TPUTOHOMETPUYECKUE YPABHEHMUS.

BeinonsATe npeoOpa3oBaHus LENbIX, PAlMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAKEHUNH U
pelaTh OCHOBHBIE TUIIBI LIEJBIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHATH ypaBHEHUs U HEPABEHCTBA Ul PELICHUS MAaTeMATHYECKUX 3a7a4d U 3a7a4d U3
pa3INYHbIX 00acTe HAYKH U peasbHOM KHU3HH.

MonenupoBaTh peanbHbIE CHUTyallUd Ha A3bIKE ainreOpbl, COCTAaBIISITh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA II0 YCJIOBHMIO 3aJadyd, MCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM allapaTa ajareopsl.

DOyHkuuM U rpaguku



OmnepupoBarh NOHATUAMM: (PYHKIHS, CIOCOOBI 3aqaHus (PYHKIMH, 00JIACTh ONpeAeTIeHUs
¥ MHO>KECTBO 3HAa4eHUH QyHKIUH, rpaduK QyHKINH, B3AUMHO OOpaTHbIE (DyHKITHH.

OnepupoBaTh MOHATHSMHM: UYETHOCTb M HEYETHOCTh (PYHKIMM, HYyIH (yHKUIUH,
IIPOMEXKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonbe3oBatek rpaduku GyHKUUN A1 peLICHUS] YpaBHEHH.

Crtpouth u unTaTh rpaduKu JUHEHHON (YHKLUMHU, KBaJApaTUYHOM (YHKLUH, CTETIEHHOU
(YHKINU C LENbIM [TOKa3aTeIeM.

Hcnonbs3oBare rpaduku GyHKIUN I UCCIEIOBAHUS MPOILIECCOB U 3aBHCHUMOCTEH TpuU
pelIeHnH 3aad U3 APYTruX y4eOHBIX MPEAMETOB M peajbHOM JKU3HU; BBIpakaTh (OpMyJaMu
3aBUCUMOCTH MEX1y BEIUYMHAMMU.

Hayana maTreMaTH4eCKOIo aHAIHM3A

OmnepupoBaTh NOHATHSMU: IOCIEIOBATENBHOCTb, apU(PMETHUECKas U TIeoMeTpudeckKas
IIPOTPECCHM.

OmnepupoBath MOHATUAMU: OECKOHEUHO YOBIBarolIasi reoMeTpUdecKasi Iporpeccusi, cymma
0eCKOHEYHO yOBIBAIOLIEH reOMETPUUECKOM MTPOrpeccuu.

3amaBaTh MMOCIEI0BATEIBLHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnons30BaTk CBOMCTBA IOCIIEIOBATEIBHOCTEN U MPOTrPECCUM Ul PELICHUS PEABHBIX
3a/1a4 IPUKJIaJHOrO Xapakrepa.

MHoxecTBa M JTIOTHKA

OneprpoBarh NOHATHAMM: MHOXKECTBO, ONIEPALIMK HaJl MHOXKXECTBAMM.

Hcnonws30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIs OMUMCAaHUS PEAIbHBIX MPOLIECCOB
U SIBJIGHUM, Y PELIeHUH 3a/1a4 U3 JPYTUX YUYEeOHbIX IPEAMETOB.

OnepupoBaTh NOHATHAMMU: ONPEIEIECHNE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBarh MOHATUSAMH: HATypaJIbHOE, LEJNOE YHCIO; MCIOJIb30BaTh INPU3HAKH
JEIIMMOCTH LIENBIX YUCEII, PA3JIOKEHHE YHMCIIA Ha IPOCTBIE MHOXKUTEIH 71 PELICHHS 3a1a4.

OnepupoBaTh NOHATHEM: CTENEHD C PALMOHAIIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATHAMM: JOrapu(pM YUCIIa, JECITUUHbIE U HATypalbHbIE JOrapU(PMBbl.

YpaBHeHHS U HEPABEHCTBA

[IpumensaTh cBoOicTBa CTemeHW sl MpeoOpa3oBaHMs BBIPAXKEHUIl; ONEpUPOBATH
MOHATUSAMH: IIOKA3aTeJIbHOE yPAaBHEHHWE M  HEPABEHCTBO; pEIIATh OCHOBHBIC  THIIBI
II0OKa3aTeJIbHBIX YPABHEHUN U HEPABEHCTB.

BoemonHsaTe mpeoOpazoBaHus BBIPAKEHUH, COJEpKalIMX Jorapu@mbl; OINEpUpOBAThH
MOHATUAMU: JIOTapU(PMHUUECKOE YpaBHEHHE U HEPAaBEHCTBO; pElIaTb OCHOBHbBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUI 1 HEPABEHCTB.

Haxoauts pemieHns npocTeNInX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATUAMM: CUCTEMA JMHEWHBIX YPAaBHEHUH U €€ PELIEHHE; UCIOIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUHU IS PELICHUs IPAKTUYECKUX 3a1ay.

Haxomuts pemenus NpocTennx CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX YPABHEHUHN U
HEPABEHCTB.

MonenupoBaTh peaibHble CHTyallMd Ha $3bIKE ainreOpbl, COCTAaBISITh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C
HCIOJIb30BaHUEM alllapaTa ajareopsl.



DOYyHKUMH U TPaPUKHU

OmnepupoBarh TOHATHAMHU: TEPUOAMUYECKAs (QYHKIUSA, TPOMEKYTKH MOHOTOHHOCTH
(GYyHKINHU, TOYKH SKCTpeMyMa (YHKIHMH, HauOoOJblliee W HAMMEHbIIEe 3HAYCHUS (YHKIHUU Ha
IIPOMEKYTKE; UCIOIb30BaTh UX JJIsl UCCIIE0OBaHUS (DYHKIUH, 3aJaHHOH rpa)ukom.

OnepupoBarh  NOHATUAMHU:  TpaduKH  TOKa3aTeNbHOM,  Jorapudmuyecko  u
TPUTOHOMETPUYECKHUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHON IJIOCKOCTH M HCHOJIb30BaTh
JUIS PEILICHUS] yPAaBHEHUIN U HEPABEHCTB.

N300paxkaTh Ha KOOPIMHATHOM IUIOCKOCTH TpauKH JHHEHHBIX YpaBHEHHH U

HCIIOJIB30BATh UX IS PEILICHNS CUCTEMBI IMHEUHBIX YPaBHEHU.

Hcnonp3oBate Tpaguku (QYHKIUH 7SI MCCIEJOBAaHUS TPOIECCOB M 3aBHCUMOCTEH W3
APYTUX y4eOHBIX TUCIHUILIHH.

Havaja maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh  MOHATUSMM:  HENpepbIBHas  (QYHKIMs; TNpPOU3BOAHAsA  (YHKIUU;
HCIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUI CMBICI POU3BOAHOM [T peleHus 3aau.

HaxonuTe npou3BOJHBIE 3JE€MEHTApHBIX (YHKIMN, BBIUUCIATH IMPOU3BOJIHBIE CYMMBI,
MIPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Vcnonb30BaTh NPOM3BOJAHYIO Ui  HMCCleloBaHMs (YHKIMH Ha MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIEIOBAHHS K TOCTPOSHHIO TPa(UKOB.

Hcnons30BaTh MPOU3BOIHYIO IS HAXOXKICHHS HAWIY4dlIErO pEeUIeHUs B IPUKIAJHBIX, B
TOM YHCJIE COLMAIIBHO-KOHOMHYECKUX, 3a1a4ax.

OnepupoBaTh MOHATHSAMH: TEepBOOOpa3Hash M HHTErpaj; MOHUMATh I'€OMETPUYECKUN U
¢bu3nyeckuil CMbICI HHTErpaa.

HaxonuThe nepBooOpasHble 3J€MEHTapHBIX (DYHKIMHA; BBIYUCIATH MHTErpai 1no ¢opmyie
Herorona—JleitGuuma.

Pemate nmpukiasHele 3a1a4d, B TOM YUCIIE COLMATBHO-3KOHOMHUYECKOTO M (PU3UUECKOTO
XapakTepa, CpeACTBAMU MaTEMAaTHYECKOIO aHAIN3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No KoanuyecTBO 4acoB
o HaumeHoBaHue pa3ieioB U TeM B K - DJiekTpoHHbIE (HU(POBHIE) 00pa3oBaTeIbHbIE
nporpaMMbl cer OHTPOJIbH PAKTHYECK | oounepy
n 0 ble padoThI ne padoTbl
MHo)kecTBa palMOHAJIbHbBIX U
1 ACHCTBUTCIILHBIX HHCCL. 14 1 https://resh.edu.ru/subject/lesson/4730/start/149073/
PanmonansHbie ypaBHEHUS U
HEPAaBEHCTBA
2 Oynxuun 1 rpaduxu. Crenews ¢ 6 https://resh.edu.ru/subject/lesson/6124/start/38970/
IEJIBIM TIOKa3aTelIeM
Apudmernueckuii KOpeHb N—0i
3 crenenu. MppannonanbHbIe 18 1 https://resh.edu.ru/subject/lesson/5569/start/159263/
YPaBHECHHUS Y HEPABCHCTBA
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-
®opMybl kosinus-tangens-i-kotangens-svoistva-i-grafiki-
4 Tpuronomerpun. Tpuronomerpuye 22 1 trigonometricheski -10781/chislovoi-argument-
CKHE€ ypaBHEHUs trigonometricheskikh-funktcii-10782/re-dOeaebbc-
https://resh.edu.ru/subject/lesson/4921/conspect/
5 [TocnenoBarenbHOCTH U 5 200886/
pOTpecCcuu https://resh.edu.ru/subject/lesson/5223/conspect/
326716/
6 [ToBTOpEeHME, 0000IICHNE, 3 1
CHUCTEMaTU3alus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 63 4 0
I[TPOTPAMME



https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781/chislovoi-argument-trigonometricheskikh-funktcii-10782/re-d0eae6bc-
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781/chislovoi-argument-trigonometricheskikh-funktcii-10782/re-d0eae6bc-
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781/chislovoi-argument-trigonometricheskikh-funktcii-10782/re-d0eae6bc-
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/4921/conspect/200886/
https://resh.edu.ru/subject/lesson/4921/conspect/200886/

11 KUIIACC

HauMmeHoBaHue KoanuyecTBo 4acosB

Ne

/ pa3aesioB U TeM B KoHTpOoILHbI IpakTuueckne | JJIEKTPOHHbIE (IM(POBBIE) 06pazoBaTEIbHbIE PECYPCHI
n/n cero
NnporpaMmMbI e padoThbI padoThbI

CreneHs ¢
panroHaIbLHBIM
[TOKA3aTENIEM.
ITokasarenbHast https://resh.edu.ru/subject/lesson/4155/conspect/38783/

byHKIHS.
[TokazaTenbHbIC

ypaBHEHHS U
HEpaBEHCTBA

Jlorapupmuueckas
byHKIHS.

2 Jlorapupmuueckue 12 https://resh.edu.ru/subject/lesson/3834/start/198687/
ypaBHEHUS U
HEpaBEHCTBA

Tpuronomerpruueckue
(GYHKIMH B UX

3 rpaduky. 9 1
TpuronomeTpuyeckue
HEPaBEHCTBA

https://resh.edu.ru/subject/lesson/4738/start/200420/

Hpoussoas. https://resh.edu.ru/subject/lesson/4923/start/200980/

4 [Ipumenenue 24 1
MIPOU3BOJHOU

Wurerpan u ero https://resh.edu.ru/subject/lesson/6118/start/225808/
IPUMEHEHHS



https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4155/conspect/38783/

https://resh.edu.ru/subject/lesson/4134/conspect/39001/

Cucremsl ypaBHEeHUN 12
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-
HartypasnbHbie u 6 chisla-9102/naturalnye-chisla-povtorenie-11259/re-
LeJIbIe YUCIIa 1982e908-4687-4b65-bb41-ba45ad84abfd
[ToBTOpEHUE,
000011IeHHE, 18
CUCTEMAaTU3AIIHS
3HAHUU
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259/re-198ae908-4687-4b65-bb41-ba45ad84a6fd
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259/re-198ae908-4687-4b65-bb41-ba45ad84a6fd
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259/re-198ae908-4687-4b65-bb41-ba45ad84a6fd
https://resh.edu.ru/subject/lesson/4134/conspect/39001/







