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MNOACHUTEJIbHAS 3AIINCKA

Pabouass mporpamma y4yeOHOro Kypca «AireOpa M Hayajga MaTeMaTUYeCKOTO aHaIM3a»
06azoBoro ypoBHs mis oOywaromuxcs 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30oBaTEIbHOTO CTaHAApTa CpPeAHEro oO0IIero oOpa3oBaHHs, C YYETOM
COBPEMEHHBIX MHPOBBIX TpeOOBaHWHN, NPEABABISIEMBIX K MaTeMaTHU4ecKOMYy OOpa3oBaHUIO, U
TpaguIMii pOCCUiicKOoro oOpa3oBaHus. Peanuzamms mnporpamMmbl  00ECIICUYMBACT OBJIAJICHHE
KIIIOYEBBIMH KOMITETCHIIUSMH, COCTABISIOIIMMU OCHOBY JUIS CAaMOpPA3BUTHS M HEMPEPHIBHOTO
00pa3zoBaHMs, LEJIOCTHOCTh OOIIEKYJIBTYPHOrO, JUYHOCTHOTO U II03HABATEIBHOIO Pa3BUTHUS
JMYHOCTH O00YYarOIIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Havajza MaTeMaTHUYECKOTO aHaJIW3a» SBISIETCd OIHUM M3 Haubosee
3HAQYMMBIX B MPOrpaMME CTaplie MIKOJbI, MOCKOJBKY, C OJIHOH CTOPOHBI, OH OOEeCIeYnuBaeT
WHCTPYMEHTAIBHYIO 0a3y ISl M3yUeHHUs BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C JIPYTOM CTOPOHHI,
dbopMupyeT Joruueckoe M aOCTPAKTHOE MBINUICHHWE YYalllMXCsd Ha YpPOBHE, HEOOXOJAMMOM st
OCBOCHHSI KypcOB MH(GOPMATHKH, OOIIECTBO3ZHAHMS, WCTOPHH, CIOBECHOCTU. B pamkax HaHHOTO
Kypca ydamniuecs OBJAJCBAIOT yHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTopas
(hopMyIUpyeT CBOM JOCTHKEHHS B MaTEMaTHUYECKON dopme.

Kypc anrebppsl 1 Hauaa MaTeMaTHYECKOTO aHalM3a 3aKJIaIbIBA€T OCHOBY JUISl YCIEIIHOTO
OBJIQJICHUSI 3aKOHAMHU (PH3UKH, XUMHUH, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TCHJICHIIUA YKOHOMHKHU U
0OIIIeCTBEHHON KU3HH, TTO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJb30BaTh MX B IMOBCEJIHEBHOM JXKM3HHU. B ToXe Bpemsi OBIajeHUE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMU MaTe€MaTHUYeCKUMM KOHCTPYKIMSMH pPa3BUBACT YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBAaTh HCTUHHOCTh YTBEPKICHHS, UCIOIb30BaTh 00001IeHNE
U KOHKpPETH3allMio, abCcTparupoBaHME U aHAIOTHIO, (OpPMHUpPYET KpeaTuBHOE M KPUTHYECKOE
MbllieHHe. B xone m3ydeHus anreOpbl M Havaja MaTeMaTHYeCKOTO aHajiu3a B CTaplled IIKoJie
y4Yaluecs MoJy4aroT HOBBIM OMBIT PelIeHUs MPUKIATHBIX 337134, CAMOCTOSTEILHOTO MOCTPOCHHUS
MaTeMaTHYeCKUX MOJIeNel pealbHbIX CHUTyalluii M HWHTEpPIpEeTallud TOJYyYEHHBIX pEIICHUIA,
3HAKOMSTCS C MMPUMEpaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKe U B UCKYCCTBE, C
BBIJAIOIIUMHUCA MAaTEMaTHUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc oGnagaer 3HaYMTENbHBIM BOCIHUTATEIBHBIM MMOTEHIIMAIOM, KOTOPBIM peaau3yeTcsl Kak
yepe3 y4eOHbIM MaTepuan, CrocoOCTBYOUUN (OPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHHUS, TaK U
yepe3 cHenudpuKy ydeOHOW [esSTENbHOCTH, TPeOyIomel caMOCTOSTENIbHOCTH, AaKKypaTHOCTH,
MPOJOHKUTENFHON KOHIIEHTPALIMY BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYUYEHHBIN Pe3yJIbTarT.

B ocHoBe meroauku oOyuyeHHs anrebpe M HadalaM MaTEeMaTHYeCKOTO aHallh3a JIEKHUT
JeSITeNIbHOCTHBIN IPUHIUI O0yUYEHUSI.

Crpykrypa Kypca «Anredpa u Hayalla MaTEeMaTHYECKOTO aHaIN3a» BKIIOYAET CIEAYIOIINE
COJZiepKaTeIbHO-MeToAnuecKkue nuHuu: «Yucaa u  BolUMcIeHUs», «DyHKIUUM U Trpaduxm,
«YpaBHEHUs U HEpABEHCTBa», «Hauana maTemaTnueckoro ananuza», «MHOecTBa U Jloruka». Bee
OCHOBHBIE COAEPKATENFHO-METOANYECKUE JINHUN U3YYAIOTCS Ha MPOTSHKEHUH JIBYX JIET 00yUeHus B
CTapllel MIKOoJIe, €CTECTBEHHO JOMOJIHSS APYT APYra ¥ NOCTENEHHO HAChIIIAsCh HOBBIMU TEMaMH U
pasnenamu. J[aHHBIM KypcC SIBIsSIETCS MHTETPaTHBHBIM, MOCKOJIBKY OOBEAUHSIET B cede coaepikaHue
HECKOJIbKMX MAaTeMaTH4YeCKHX TUCIHUIUIMH: anrebpa, TPUTOHOMETPHS, MaTeMaTUYEeCKUil aHalu3,
Teopuss MHOXecTB u Ap. [lo Mepe TOoro kak ydamiuecss OBJaJeBalOT BcE Ooliee MIMPOKUM
MaTeMaTHYeCKUM aliapaToM, y HUX MOCIeI0BaTeNbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMATHUUYECKYI0 MOJIENIb PEabHOM CUTyalluu, MPUMEHITh 3HAHUs, MOJyUYEeHHbBIE B Kypce



«Anrebpa ¥ Hayaja MaTeMAaTHYECKOTO  aHalM3a», JUIS  PEIIEHHs  CaMOCTOSTENIbHO
cOpMyITMPOBAHHONW MAaTEMAaTUYECKOM 3a/1auu, a 3aTeM UHTEPIIPETUPOBATH MTOTYyYSHHBIH pe3yJIbTar.

ConepxaTenbHO-METOIMYeCKas JUHUSA «Yucna ¥ BBIUMCICHUS» 3aBepuiaeT (GOpMHpPOBAHUE
HABBIKOB HCIIOJIb30BaHMSI JCHCTBUTENBHBIX YHCEN, KOTOPOE ObUIO HA4aTO B OCHOBHOMW IKojie. B
cTapiiedl mKoje oco0oe BHUMaHHUE ynensercss (OPMHPOBAHUIO TPOYHBIX BBIUYMCIUTEIBHBIX
HABBIKOB, BKITIOYAONINX B c€0s MCMOIB30BAHUE PA3THYHBIX (POPM 3aMMCH JACHCTBUTEIHHOTO YNCIIA,
YMEHHUE palMOHAIbHO BBINOJIHATH JECUCTBUSA C HUMH, J€JIaTh NPUKUIKY, OLIEHMBATh pPE3YJbTarT.
OOyuaromyecs MOIY4YarOT HAaBBIKM NPUONMKEHHBIX BBIYMCICHUM, BBIIOJHEHUS JEHCTBUM C
YHCIaMM, 3alMCAaHHBIMH B CTaHAApPTHOH (opMe, HCIOJIB30BAHUS MATEMAaTHUYECKUX KOHCTAHT,
OLICHUBAHMSI YMCIIOBBIX BBIPAKEHUH.

JIuaust «YpaBHEHMs] M HEPABEHCTBA» peaM3yeTcsi Ha MPOTSHKEHUU BCEro OoOydyeHHUs B
CTapuiel IIKoJie, TOCKOJbKY B KaXIOM pasjelie MporpaMMbl IPEIyCMOTPEHO pellieHne
COOTBETCTBYIOIIMX 3adady. OOyuaroluecs: OBJIAJEBAIOT Pa3IMYHBIMU METOAAMM PEIIECHUs LEINbIX,
paloHaIbHBIX, HUPPALlMOHAIBHBIX, MOKA3aTeNIbHbIX, JIOrapU(PMHUUECKUX U TPUTOHOMETPUUYECKHUX
YpaBHEHM, HEPaBEHCTB M MX cUcCTeM. [lodydyeHHble yMEHHS MCIOJIb3YIOTCS MPU UCCIIEJOBAHUU
(GYHKIMI C TOMOIIBIO MPOW3BOJHOM, pEHIEHMM NPUKIATHBIX 3a/ad W 337a4 Ha HaXO0XKJEHUe
HauOOJBIINX M HaMMEHbIIUX 3HaueHUW (yHKUuHU. J[aHHAs conepkarenbHasl JIMHUS BKIIOYACT B
ce0s Takxke (GOpMUPOBAHHWE YMEHUN BBIMOJIHATH PacuéThl 1Mo GopmyiiaM, npeoOpa3zoBaHUs LIETbIX,
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BBIPAKECHHH,
CoJiepKalllMX cTerneHn U Jjorapudmbel. brarogaps wu3yudeHuro anreOpanyeckoro Marepuasna
MIPOUCXOJUT JalibHENIIee Pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIIJICHUS YYalIuXcs,
(GopMHUPYIOTCS HaBBIKM JCIyKTHUBHBIX pacCyXIeHHH, pabOTbl C CHMBOJBHBIMU (opMamu,
MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJC PABEHCTB M HEpaBEHCTB. AureOpa
npemiaraeT 3pdekTuBHbIE UHCTPYMEHTHI Ui PEIICHUS MPAaKTUYECKUX U €CTECTBEHHO-HAayYHBIX
3aJla4, HarJIaIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKH.

CopepxxkarenbHo-MeTouyeckass JuHUS «DyHKIMH U rpapuKu» TECHO IepervieTaercs ¢
OPYTUMH JIMHUSMHU Kypca, IOCKOJIbKY B KaKOM-TO CMBICIIE 33/1a€T MOCIEI0BATEIbHOCTh U3YUECHUS
Marepuana. V3yueHue CTENeHHOM, IMOKa3aTeNIbHOW, JTIOrapu(MHUUECKOW M TPUTOHOMETPHUYECKHX
GyHKIUH, UX CBOWCTB M IpadHKOB, WCIOJIb30BaHME (YHKIMM UIsl pelieHus 3ajgady U3 JPYyrux
y4eOHBIX MMPEAMETOB U PEalbHON KU3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKUM aHAJM30M, TaK U C
pelieHreM ypaBHEHHUI U HepaBeHCTB. Ilpu 3ToM 0oiblioe BHHUMaHUE YIENAeTcs (pOPMUPOBAHUIO
yYMEHHUS BBIpaKaTh (POpMYJaMU 3aBUCUMOCTU MEXAY pa3WYHbIMU BeJIMYHMHAMH, HCCIEIO0BATh
MoJIy4eHHble (GYHKIMH, CTPOUTH UX rpaduku. Matepuan 3Toi coaepaTellbHOM JIMHUN HAlEJIeH Ha
pa3BUTHE YMEHHUI W HAaBBIKOB, MO3BOJIAIOIIMX BbIpaXaThb 3aBUCHMOCTH MEX]y BEIMUYMHAMHU B
pas3nuuHOi (opMe: aHATUTHUECKOH, Trpaduueckoi u cioBecHOW. Ero msydeHuwe crnocoOCTByeT
Pa3BUTHUIO AJTOPUTMUYECKOTO MBIIIIEHHS, CIIOCOOHOCTH K OOOOIIEHHI0O U KOHKPETU3AllHH,
MCIOJIb30BAHUIO aHATIOTHIA.

CopepxxarenbHas yuHUA «Hauama MareMaTHYeCKOTO aHallM3a» IO3BOJSET CYIIECTBEHHO
pacIIupUTh KPyr Kak MaTeMaTU4YeCKUX, TaK U MPUKIAJHBIX 3ajad, JOCTYIMHBIX OOyYaroIuMcs, Y
KOTOPBIX MOSIBISETCS BO3MOXXKHOCTh HMCCIIEIOBAaTh U CTPOUTH I'paduku (QPYHKIHIA, ONpeAensTh UX
HauOOJbIINEe ¥ HAMMEHbBIINE 3HAYEHUS, BBIUUCIATH IUIOMIAAd (GUTyp U OOBEMBI Tel, HAXOIUTh
CKOpPOCTM M YCKOpeHMs mpoueccoB. JlaHHas coaepxkaTelbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHMS MAaT€MaTHYECKMX MOJENEH pEaJbHBIX CHUTyaluil, HaX0XIECHUs
HAaWIy4llIEro peIIeHHs B NPUKIAJHBIX, B TOM 4YHCIE COLMAIBHO-DKOHOMMUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAaMM MaTEMaTHYECKOTO aHalu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-IOTUYECKOIO0 W KPEaTHBHOTO MBIIUICHUS, (OPMUPOBAHHIO YMEHHUH pacro3HaBaTh



MPOSIBJICHUSI 3aKOHOB MaTeMaTHKH B HayKe, TEXHHWKE M HcKycctBe. OOydaromuecs Y3HAIOT O
BBIJIAIOLIUXCS PE3YJIbTATAX, IIOJIYYCHHBIX B XOJ€ Pa3BUTHs MATEMAaTUKU KaK HAyKH, U UX aBTOpax.

CopnepxkarenbHo-MeTOIMYECKas: JTUHUS «MHOXECTBa U JIOTUKa» B OCHOBHOM IIOCBSIIIEHA
JJIEMEHTaM TEOPUU MHOXKECTB. TE€OpPETHKO-MHOKECTBEHHBIE IPEACTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJIbHOM MaTeMaTUKH M TpeAiaraloT Hauboiee yHUBEpCATbHBIN A3bIK, 00BETMHSIOMNN BCE
paszensl MaTEMAaTUKU U €€ IPUIIOKEHUHN, OHU CBSI3BIBAIOT PA3HbIE MATEMAaTUYECKNE TUCLUIUIMHBI B
equHoe 1nenoe. [losromy BaXHO Jarb BO3MOYKHOCTb INKOJIBHUKY IIOHMMATh TEOPETHUKO-
MHOXECTBEHHBIN S3bIK COBPEMEHHOM MaTeMAaTHKX M HCIOJIb30BATh €ro JUIsl BBIPAXKEHUS CBOMX
MBICJIEH.

B kypce «Anrebpa W Hayajsa MaTeMaTHYECKOTO aHAINM3a» IMPHUCYTCTBYIOT TaKKe OCHOBBI
MaTEeMaTH4YEeCKOTO MOCIHPOBAHUSA, KOTOpPBHIE IPU3BaHBI CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MOJIETIe peabHBIX CUTYallUd, MCCIENOBaHMS ATUX MOJENEH ¢ MOMOIIbIO ammnapara aareopbl u
MAaTE€MaTHYECKOr0 aHAIN3a U MHTEPIIPETALMH ITOJIyYEHHBIX PE3yIbTaTOB. Takue 3a1aHus BIJICTEHBI
B K&K/l U3 Pa3JeJIOB MPOrpaMMBbl, MIOCKOJBKY BECh MAaTepHall Kypca IUPOKO HUCIOIb3YETCS IS
peunieHus NpUKIagHbIX 3aaa4. [Ipy pemeHnn peanbHbIX TPaKTUYECKUX 3a/1a4 y4allHecs pa3BUBAOT
HaOM0IaTeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, abCcTparupoBaTbCs, HCIOJIB30BATh
aHaJIOTHI0, 0000IIaTh U KOHKPETU3UPOBATh MpodiieMy. JleaTeabHOCTh 10 (POPMUPOBAHUIO HABBIKOB
pelieHns MPUKIaJHbIX 3a/lad OpraHu3yeTcsl B Mpoliecce M3y4YEeHHs BCEX TeM Kypca «Anredpa u
Hayajla MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebGHOM 1utaHe Ha M3ydeHHE Kypca aareOphl M Hadajal MaTeMaTHYeCcKOro aHajin3a Ha 0a30BOM
ypoBHE oTBOAMTCS 2 yaca B Hegento B 10 kiacce u 3 yaca B Henento B 11 kiacce, Bcero 3a Ba
rona ooyuenust — 170 gacos.

COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucya v BLIYHCTIEHUS

Panmonanbupie uncia. OOBIKHOBEHHBIE M JIECATHYHBIC IPOOH, IMPOIEHTHI, OCCKOHEYHBIC
nepuoauyeckue  aApobu.  ApudmeTudeckue — omepanmud ¢ palMOHAIBHBIMU  YHCJIaMH,
npeoOpa3oBaHKs 4YHCIOBBIX BbhIpaXeHUU. [IpuMeHeHne npobOeld W TPOLEHTOB YISl PEIICHUS
MPUKIIAIHBIX 33/1a4 U3 Pa3IMYHBIX OTPACICH 3HAHUN U PEATbHOU KU3HH.

JleficTBuTeNnbHBIE YHCA. PanyoHanbHBIE W HPpPALMOHAIBHBIE YHCTIA. ApHPMETHUYCCKUE
orepanuy C JAeHCTBUTENbHBIMU unciaamu. [IpuOmmkEHHbIE BBIYMCICHUS, NPaBHIIA OKPYTJICHUS,
MPUKUIKA U OL[EHKA Pe3yJIbTaTa BHIYUCICHUI.

Crenenp ¢ 1enbIM mokasareneM. CranaaptHas (opma 3amucH JIEHCTBHTEIBLHOIO YHCIIA.
Hcnonk3oBanue noaxonasuieii (hopMbl 3aNTUCH ACHCTBUTEIBHBIX YHUCEN TS PEIICHUS MTPAKTHIECKUX
3a/1a4 ¥ IPEAICTABICHUS TaHHbIX.

ApudmeTnueckuil KOpeHb HATypalbHOU creneHu. [leiicTBus ¢ apudMeTndecKUMH KOPHIMU
HaTypaJIbHOM CTEIEHHU.

CuHyC, KOCMHYC U TAaHT€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOT'O apryMeHTa.

YpaBHeHHUS U HEPABEHCTBA

ToxnecTBa u TOXXIECTBEHHBIE TTPEOOPA3OBAHUSI.



[IpeoOpa3oBanne TPUTOHOMETPUYECKUX BbIpaXEeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
(bopMyIbL.

YpaBHeHuUEe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pellleHne HepaBeHCTBA. METOI HHTEPBAJIOB.

Pemenue nensix 1 JpoOHO-paLlMOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

Pemrenne uppanMOHaIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPABHEHHM.

[IpuMeHeHNEe ypaBHEHUI M HEPAaBEHCTB K PELICHUIO MATEMAaTHMYECKUX 3a7ad W 3a1ad U3
pa3IMYHbIX 00JaCTe HAyKU U peaslbHOM JKU3HH.

DOyHKIUH U rpaguKu

Oynkuus, crocoosl 3aganus Gyaknun. I'paduk Gynkmmm. BzanmHo oOpaTHbIe QYHKINH.

OO6nacte omnpeneneHus ¥ MHOXKECTBO 3HaueHWi QyHkumu. Hymm ¢ynkuuu. [IpomexyTtku
3HAKOIIOCTOSIHCTBA. YETHBIC U HEUETHBIE QYHKIUU.

CrenenHas (QyHKUMSI C HaTypaJbHbIM W LIE€JIbIM Noka3aTeneM. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHsI N-O CTENEHH.

Tpuronomerpruueckass  OKPYKHOCTb,  OINpEACICHHUE  TPUTOHOMETPUYECKHX  (PyHKUIMH
YHUCJIOBOT'O apryMeEHTa.

Hayana maTteMaTH4ecKoro aHajaim3a

IlocnenoBaTeabHOCTH, CHOCOOBI 3aJaHus MOCJIEI0BATEILHOCTEA. MoHOTOHHBIE
MOCJIEI0BATENLHOCTH.
ApudmMernueckass U TEOMETPUYECKas  IPOTPECCHH. beckoneuno  yOwiBaromias

reoMerpuueckas mporpeccus. Cymma OeCKOHEYHO YOBIBarOIIed I'e€OMETPHUYECKON MpOrpeccHi.
@dopmyna CIOXKHBIX MpoLEHTOB. Mcronb30oBaHME NPOrpeccUuu sl PELIeHHs pealbHbIX 3aaad
MIPUKJIATHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, omepauuyd Haja MHOXxecTBaMu. Jluarpammel Oiniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'O armapara JUisi ONUCAHMsI pealbHbIX IPOIECCOB U SIBICHWM, MpH
pELIeHNH 3aa4 U3 IPYruX yu4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, ciaeCTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yucia 1 BBIYUCICHHUSA

Hatypanbnsle u nensle yncina. [Ipu3Haky 1eNMMOCTH LIEIBIX YHUCE.

Crenens ¢ pauMoHaIbHBIM ITOKa3areneM. CBONCTBA CTEIICHHU.

Jlorapudm uucna. [lecaTuuHble U HaTypaJibHbIE JJOrapu(MBI.

YpaBHeHNs 1 HEPAaBEHCTBA

IIpeoOpa3oBanue BeIpaKeHUH, COAEPIKAIMX JIOTapU(PMBI.

IIpeoOpa3oBanue BeIpaKEHUM, COAECPIKALINX CTENEHU C PAllOHAJIbHBIM [IOKA3aTEeNIEM.

IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEeHHs 1 HEPaBEHCTBA.

Cucrempl JNMHEWHBIX ypaBHEHUH. PelleHMe NpUKIAQAHBIX 3a4ad C IOMOIIBIO CHUCTEMBI
JIMHEWHBIX YPaBHEHUN.

CucremMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHNUH U HEPABEHCTB.

IIpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a1a4 U 3a1a4
U3 Pa3InYHbIX 00JIACTeH HAYKU U pealbHOU YKU3HU.

DYyHKUUH U TPaPUKHU



Oynkuus. [lepuoanyeckue pyHkmmuu. [IpoMexxyTkn MOHOTOHHOCTH (YHKUIMH. MaKCUMYMBI
1 MUHUMYMBI QyHKIuH. Hanbomnpiee 1 HauMeHblee 3Ha4eHne (GyHKIUN Ha TIPOMEKYTKE.

Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpadUKH.

[TokazarenbHas u norapudmMudeckas GyHKIMU, UX CBOWCTBA U TPAPUKH.

Hcnonp3oBanue rpadukoB (yHKIMH A7 pelieHHs ypaBHEHUNA U IMHEHHBIX CUCTEM.

Ucnons3zoBanne rpadukoB QPYHKIUN 171 HCCIAEAOBAHUS IPOIECCOB U 3aBHCHUMOCTEH,
KOTOpBIE€ BOHUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U pealbHON KU3HU.

Hayana MmaTteMaTH4eCcKoOro aHaJIM3a

HenpepriBHble pyHKIIMU. MeTo1 MHTEPBAIOB [/l pEIIEHUs] HEPABEHCTB.

[TpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUI CMBICI IPOU3BOTHOM.

[IpousBonHble 3meMeHTapHBIX (yHKUUNA. DOopMyibl HaXOXKICHHUS IPOU3BOJHOW CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIIMH.

[IpumeneHne Mpou3BOJHOM K HCCIEAOBaHUIO (PYHKIUH HAa MOHOTOHHOCTb U IKCTPEMYMBI.
Haxoxaenne HauboIbI1ero 1 HaMMEHbBILIEr0 3HAYeHHsI QYHKIIMM Ha OTPE3KE.

[IpuMeHeHne npon3BOIHOM JUIsl HAXOXKIACHUS HAWIY4IIEero peleHus B IPUKIaJIHbIX 3a1a4ax,
JUIS OIPEJIeNIEHUsI CKOPOCTH Mpoliecca, 3aJaHHOro (opMyJIoi WK rpaduKoM.

[lepBoobpaznas. Tabnuna nepBooOpasHbIX.

Wuterpan, ero reomerpudeckuii v pusnyeckuii cMpIci. Beraucnenue narerpaia mo Gopmyie
Herorona—IJleiiOHuna.

IIJTAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuebHOro mpenMera «MaremaTtuka» JODKHO oOecreuuBaTh JOCTH)KEHHE Ha
yYpOBHE cpenHero ooOmero o0pa3oBaHUS CIEAYIOUUX JIMYHOCTHBIX, METaNpeAMETHbIX U
MpeIMETHBIX 00pa30BaTeNbHBIX PE3YJIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC pe3y/bTaThl OCBOCHMS MPOrpaMMbl ydeOHOro mpeamera «MaremaTukay
XapaKTePU3YIOTCS:

I'pak1aHCKOE BOCIIUTAHHUE:

CcOPMHUPOBAHHOCTHIO ~ IPAKIAHCKOW  IMO3MIUH  OOydaromerocs Kak akTHBHOTO H
OTBETCTBEHHOIO YJIEHa POCCHHCKOrO OOIECTBa, MPEACTABICHHEM O MAaTEeMaTHUYSCKHX OCHOBaX
GYHKIIHOHMPOBAHKS  PA3IUYHBIX CTPYKTYp, SBJICHHM, TMPOLEAYp TPAKIAHCKOrO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aUMOJCHCTBOBATH C COIMAIBHBIMH HWHCTUTYTAMH B
COOTBETCTBHUH C MX (DYHKIUAMH U Ha3HAUYCHHEM.

[TaTproTHYEeCKOE BOCITUTAHHUE:

cOpMHUPOBAHHOCTHIO POCCHICKON I'PaKTaHCKOW HUACHTHYHOCTH, YBHKEHHUS K MPOILIOMY U
HACTOSIIEMY POCCHHCKONW MaTEeMAaTHKH, IIEHHOCTHBIM OTHOIIECHHEM K JOCTHXKCHHUSAM POCCHHCKHX
MaTEeMaTUKOB U POCCHUHCKOW MaTeMaTHUYECKOW IIKOJIbI, K HCIOJb30BAHUIO 3TUX JOCTHKCHHHA B
JPYTUX HAyKax, TEXHOJIOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHHMEM  JYyXOBHBIX IEHHOCTEH POCCHHCKOTO  Hapoaa, Cc(hHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ATUYECKOTO TOBEJICHUS, CBSI3aHHOIO C MPAKTHYECKHM MPUMEHECHHEM
JTOCTHOKEHUM HAyKd W JICATCIIBHOCTHIO YYEHOTO, OCO3HAHHMEM JIMYHOTO BKJaJa B TIOCTPOCHUE
yCTOHYUBOTO OYyyIIEro.

DcTeTnYecKoe BOCITUTAHUE:



ACTETUYECKUM OTHOIICHHEM K MUY, BKIIFOUAsl 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3aJa4, PEIICHH, PACCYKICHHIA, BOCIPUUMYHMBOCTHI0O K MAaTEMaTHYECKHM aCIEKTam
pa3IMYHBIX BU/IOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMaTHUECKUE 3HAHUS B MHTEPECax 370POBOTO
n 0Oe3omacHOTO o0pasza >KM3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0pOBBIO (310pOBOE
MUTaHUE, COATAHCUPOBAHHBIN PEKHUM 3aHITUW U OTABIXA, PETyJsipHas (U3NYECKass aKTUBHOCTH);
(DU3HYECKOTO COBEPIIICHCTBOBAHUS, TIPU 3aHSATHUSAX CIIOPTUBHO-03J0POBUTEIHLHON JIESTCIHHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYyAy, OCO3HAaHHUEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepaM MPOPECCHOHATBHON IEATCILHOCTH, CBS3aHHBIM C MAaTEMaTHKOH W e€ TPHUIIOKCHUSIMHU,
YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOp Oymyrieil nmpodeccuu U peaan30BbIBATH COOCTBEHHBIE
KU3HEHHBIC IUJIaHBI; TOTOBHOCTHIO W CIOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa3oBaHUIO H
caM000pa30BaHMIO Ha MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYAaCTHIO B PEIICHUU
MPaKTUYECKHUX 3a/1a4 MaTEeMaTUYeCKON HaNPaBJIECHHOCTH.

DKOJOrM4ecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO JKOJIOTMUECKOW KYJIbTYphl, TMOHUMAHUEM BJIHUSHHUSA COIMAIBHO-
SKOHOMHUYECKUX TMPOIECCOB HAa COCTOSHUE TPUPOTHON W COIMAIBHOM Cpeabl, OCO3HAHHWEM
II00aTHPHOTO XapaKTepa AKOJIOTHIECKUX MPoOIeM; OprueHTaIMel Ha TPUMEHEHHE MaTeMaTHUECKIX
3HAHUU JJIs1 PEIICHUS 3a/1ad B 00JIACTH OKPY’KAIOIIEH Cpeipl, TUTAHUPOBAHUS TTOCTYTIKOB U OI[CHKH
WX BO3MOXHBIX TTOCJICJICTBUM JIJIST OKPYXKAIOIIEH CPEJIbI.

[lenHOCTH Hay4YHOT'O MMO3HAHUSI:

c(OPMUPOBAHHOCTHIO ~ MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTHUKH, MOHMMAaHHEM MaTeMaTH4YecKOoW HayKd Kak chepbl
YeJIOBEYECKON NIeATeNbHOCTH, JTAloB €€ pa3BUTUS M 3HAYUMOCTH JUIsl Pa3BUTHUS LIMBHJIM3ALNU;
OBJIaJICHHEM SI3BIKOM MaTEMaTUKH M MaTeMaTHYECKOM KyJIbTYpOH Kak CpeACTBOM MO3HAHHS MUpA;
TOTOBHOCTBIO OCYILIECTBIISATh MPOEKTHYIO M HCCIIEI0BATENbCKYIO IEATENbHOCTh HHANBUAYAIBHO U B
rpynme.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeaqMeTHbIe pe3yJbTaThl OCBOCHUS MPOTPaMMbI y4eOHOTro mpeamera «MaTemaTukay
XapaKTePU3YIOTCS OBJIQJICHUEM  YHUBEPCAJIBbHBIMH  HO3HAGAMENbHbLIMU oeticmeusimu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — YHUBEPCAbHLIMU — pe2yIsmUHbLMU
oeticmeusMu.

1) Vuueepcanvuvie nosmasamenvhvie oeticmsus, obecneuusarom Gopmuposarue 6A306b1xX
KOZHUMUBHBIX NPOYECCo8 00V4aowmuxcsi (0ceoeHue Memoo08 NO3HAHUSL OKPYICAIWe20 MUpda,
npUMeHeHUe T02UeCKUX, UCCAe08AMEeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuet).

bazoBeie toruueckue necTBUS:

® BBIBJIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKA MATEMaTHUECKHMX OOBEKTOB,

MOHATHM, OTHOIICHUH MEXIy TMOHATUSAMHU; (OPMYIUPOBATH ONpEAETCHUS TMOHSATH;
yCTaHABIIMBATh CYIIECTBEHHBINA MPU3HAK KIACCU(PUKALIUU, OCHOBAHUS JUId 0000IIeHUs U
CpaBHEHHSI, KpUTEPUU TTPOBOANMOrO aHANIN3A;

e BOCIPHUHUMATH, (HOPMYIHpPOBaTh M MPeoOPa3OBBIBATH CYKJCHUS: YTBEPAUTEIbHBIE H

OTpHUIaTeNbHbIE, eAUHIYHBIC, YACTHBIE U OOIIIHE; YCIOBHBIE,



BBISIBIISITh MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOPEUHUs B (paKTax,
TAHHBIX, HAONIONEHUSX W YTBEPKICHUSX; TMpeajaratb KPUTEPHH JUISI BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeNaTh BBIBOABI C HCIOJIb30BAHWEM 3aKOHOB JIOTHUKU, JEAYKTUBHBIX M HHIyKTHBHBIX
YMO3aKTIOYCHUN, YMO3aKIIFOUEHUH 110 aHAJIOTHU;

MIPOBOJIMTH CAMOCTOSATEIHHO JOKA3aTeILCTBA MATEMATHUECKUX YTBEPIKICHUH (TIPSMBIC U
OT TIPOTHUBHOTO), BBICTPAWBATh apTYMEHTAIUIO, TPUBOIUTH MIPUMEPHI U KOHTPIIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKCHHS U BHIBOJIBI,

BBIOMpATh CHOCOO pemieHust ydeOHOW 3amadu  (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BBIOMpaTh HanOoJee MOAXOMANIUN C y4ETOM CaMOCTOSATEIHHO BBIICICHHBIX
KpUTEPUEB).

basoBrle nccaemoBaTeaIbCKue ACHCTBHS:

KCIIOJIh30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKUM HHCTPYMEHT MTO3HAHUS; (DOPMYIUPOBATh
BOIPOCHI, (PUKCUPYIOIIHUE MPOTHBOPEUNE, MPOOJIeMy, YyCTaHABIMBATH UCKOMOE U JIaHHOE,
(hopMHUpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINIO0, MHEHUE;

MPOBOJUTH  CAMOCTOATENILHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIEAOBAaHUE 10
YCTAHOBJICHHUIO OCOOCHHOCTEM MAaTeMaTH4YeCKOro OOBeKTa, SBJCHUs, IIpoliecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEX Ty 00BEKTaMH, SIBICHUSMU, TTPOIIECCAMH;
CaMOCTOSITENIbHO (hOPMYITUPOBATh 000OIIEHNS M BBIBOJIBI 1O PE3yJIbTaTaM MPOBEAEHHOTO
HaONIOZCHUS, WCCIEOBaHUsS, OIEHUBATh JOCTOBEPHOCTH IIOTYUYEHHBIX pPe3yJbTaTOB,
BBLIBOJIOB M 00OOIIIEHHIA;

MMPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIJIBUTATH MPEAMOIOKECHHS O
€ro Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabota ¢ nadopmanmeii:

BBISIBIISITH JEPUIMTHI MH(POpMALINK, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETA HA BOIPOC U JJIS
pelIeHUs 3a/1a4H;

BbIOMpaTh HMHGOPMALMI0O W3 HMCTOYHUKOB pA3IUYHBIX THUIIOB, aHAJIM3HPOBATh,
CUCTEeMATHU3UPOBAaTh U HUHTEPIPETUPOBATh HHPOPMALMIO PA3IUYHBIX BUIOB U (POpM
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh  MHQOpPMAIMIO, NPEACTaBISATH €€ B  pa3du4HbIX  Qopmax,
WJUTIOCTPUPOBATH TpadudecKi;

OLICHUBAaTh HAAEKHOCTh HHMOpPMALMKM IO CAMOCTOATEIBHO  C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvle KOMMYHUKAMUGHBIE OeliCMEus, 00ecnevusaom coopmMuposanHoCcmsy
COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.
Oo6uenue:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBHUAMHU U LEIAMHU
OOIEeHUs; SICHO, TOYHO, TPaMOTHO BBIP&XAaTh CBOIO TOYKY 3pEHUS B YCTHBIX M
MUCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHMs IO XOAy pPELIeHUs 3aJjauyd, KOMMEHTHPOBATh
MIOJTyYSHHBIH pe3ysbTar;

B XO7le OOCYX/IeHUs 3aJlaBaTh BOMNPOCHI M0 CYLIECTBY 00CYKIaeMOM TeMbl, MPOOJIEMBI,
pelaeMon 3a1a4M, BbICKa3blBaTh WJEH, HALIEJICHHBIE HA MOMCK PEIICHHUS; CONOCTABIATH
CBOHU CYXKJICHHS C CYXKIEHUSMH JIPYT'MX YYaCTHHUKOB JMajora, OOHapyXHUBaTh pa3inyue v
CXOJICTBO TMO3ULMH; B KOPpPEeKTHOH ¢opme (GOpMyIHpOBaTh pa3HOINACHs, CBOHU
BO3paXXCHMUS;



® [IPEACTaBIATh PE3YJIbTAThl PEIICHUs 3a/adM, SKCIEPUMEHTA, MCCIEIOBAHHUS, IMPOEKTA;
CaMOCTOSITENIFHO BBIOMpaTh (OpPMAT BBICTYIUICHHA C YYETOM 3a/1ad IPE3CHTAUUU |
0COOEHHOCTEH ayTUTOPUH.

CoTpyIHUYECTBO:

® [IOHMMAaTh U MCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBUAYAIBbHON pabOTHI IIpU

pemeHny y4eOHBIX 3a/ad; NPUHUMATh 1IEJIb COBMECTHOW NEeSTEIhbHOCTH, IUIAHHPOBATH
OpraHM3alMl0 COBMECTHOM paloThl, pacnpenensiTh BUAbl padoOT, JOroBapuUBATHCA,
o0cyXJaTh MPOIECC U Pe3yJIbTaT pabOThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;

® y4YacTBOBaTh B IPYNIOBBIX (Gopmax paboTbl (0OCYkaeHUs, 0OOMEH MHEHWH, «MO3TOBbIC

LITYPMBD» U UHBIE); BBIIIOJIHATH CBOIO YaCTh PabOThl U KOOPIAMHUPOBATH CBOU JICHCTBUS C
JIPYTMMH 4iI€HAMU KOMaHbl; OLIEHWBATh KaueCTBO CBOErO BKJIaJa B OOIIMI MPOIYKT MO
KpUTEpUSIM, cHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.
3) Vuusepcanvnvie pezynamuensie oeiicmaus, obecneuugaiom opmuposanue cMulClO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranu3anus:
COCTaBJIATh IUIAH, aJTOPUTM pELIEHUs 3aJaud, BBIOMpPATh CIOCOO peuieHus ¢ Y4ETOM
HMMEIOILIUXCS. PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaThb M KOPPEKTUPOBATH
BAapUAHTHI peLIEHUH ¢ y4€TOM HOBOM HH(pOpMALIHHL.
CaMOKOHTpOJIB:
e BJIJIETh HABbIKAMU MTO3HABATENIbHOMN pediekcun Kak OCO3HaHMs COBEpLIAeMbIX ASHCTBUNA
U MBICIUTENbHBIX MPOILECCOB, MX PE3yJbTaTOB; BIAJETh CIOCO0aMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOIlecca U pe3yJibTaTa pellleHrs MaTeMaTuYecKoi 3a1a4i;

® [pPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTb IPH PELICHUU 337a4Hl, BHOCUTh
KOPPEKTUBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAaWJEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

® OIICHUMBaTh COOTBETCTBHE pe3yJbTaTa ILEIU U YCIOBUAM, OOBACHATH INPUUYMHBI
JOCTHKEHUS] UM HEJOCTUKEHUS PE3y/IbTaTOB AEATEIIbHOCTH, HAXOAUTh OIMIMOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Ainrebpa M Hayala MaTeMaTHYECKOro aHajan3a» Ha YpOBHE
cpenHero oOmiero o0pa3oBaHMs JIOJKHO OOecredrBaTh JOCTHIKEHUE CIEIYIOIIHUX MPEeIMETHBIX
00pa30BaTeNbHbIX PE3YJIbTATOB:

10 KJIACC

Yuciaa 1 BbIYMCTIEHUS

OnepupoBaTh MOHATHSAMH: PAlMOHATBHOE W JCHCTBUTEIBLHOE YHCIIO, OOBIKHOBEHHAs U
necsiTuuHasi APoOb, TPOIEHTHI.

BrimonusaTe apudmMeTnyeckue onepamnuy ¢ paluoHAIbHBIMU U JIEHCTBUTELHBIMH YHCIIAMU.

BoimonuaTe mpUOMMKEHHBIE BBIUMCICHUS, WCHONB3Ys TMpaBWIa OKPYIJICHUS, JeNaTh
MPUKUIKY U OLIEHKY Pe3yJIbTaTa BbIYUCICHUM.

OnepupoBaTh MOHATUSMHU: CTENEHb C IIENbIM TOKa3aTeleM; CTaHAapTHas ¢dopMa 3amucu
JNEHUCTBUTENFHOTO YHCJIa, KOPEHb HATYpalbHOM CTENEHHW; HCIOJb30BaTh MOAXOIAIIYI0 (Qopmy
3allMCH IEVCTBUTENIBHBIX YUCEN ISl PEILIEHUS TPAKTUYECKUX 3a7a4 U IPEACTABICHUS JaHHBIX.



OnepupoBaTh NOHATUSAMHU: CUHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO yIJja; UCIOJb30BaTh
3aIUCh MPOU3BOJIBHOTO yIila Yepe3 00paTHbIe TPUTOHOMETPUIECKUE (PYHKIIUH.

YpaBHeHusI 1 HEPaBEHCTBA

OnepupoBaTh NOHATHSMM: TOXKIECTBO, YPaBHEHHME, HEPABEHCTBO; LIEJOE€, PALMOHAIBbHOE,
HppalMOHAILHOE YPAaBHEHNUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

BoinmonHATe  mpeoOpa3oBaHust ~— TPUTOHOMETPUYECKMX  BBIpAXEHMM W peuiarhb
TPUTOHOMETPUYECKHUE YPAaBHEHUS.

BoeinonusATe npeoOpa3oBaHMsl LENbIX, PAMOHAIbHBIX M HPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEJIBIX, PAIIMOHAIBHBIX U UPPALMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHUS U HEpPABEHCTBA I PELICHHUS MaTeMaTU4YeCKUX 3ajad U 3a4ad U3
pa3IMYHbIX 00JaCTe HAyKU U peaslbHOM JKU3HH.

MonienupoBaTh peajabHble CUTYallMU Ha SI3bIKE aIreOpbl, COCTABIATH BBIPAXKEHUSI, YPAaBHEHHUS,
HEpaBeHCTBa IO YCJIOBMIO 3aJaud, MCCIEN0BaTh ITOCTPOCHHBIE MOJIEIM C HCIHOJb30BaHUEM
anmapara ajreopsl.

DyHKIUN U TPa@UKH

OrniepupoBaTh MOHATUAMH: (DYHKIHS, CIIOCOOBI 3aaHus (QYHKIIMH, 00JACTh ONpeAesieHUus 1
MHO>KECTBO 3Ha4eHUH QyHKINHU, rpapuK GYyHKIUHU, B3aUMHO 0OpaTHbIE (DYyHKIUH.

OnepupoBaTh MOHATUSAMU: YETHOCTh U HEYETHOCTh (YHKIMH, HYJIU (QYHKIUHU, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKUMN 11 pelIeHUs] ypaBHEHUI.

CrpouTh M uuTaTh IpaduKu JUHEHHONW (QYHKIMH, KBAJIpaTUYHOW (GYHKIUH, CTEHEHHOU
(YHKIUH C LIETIBIM MTOKa3aTeNEM.

Hcnonw3oBark rpaduku GyHKIWNA UIsI MCCIEIOBAHUS TPOIECCOB M 3aBHCHMOCTEH MpH
pelIeHNH 3a7a4 M3 JpYruxX y4eOHBIX NPEIMETOB M PpEealbHOW XU3HH; BbIpakaTb (OopMyIaMu
3aBUCHUMOCTH MEXK]ly BEIMYMHAMH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

OmnepupoBaTh MNOHATHSMHU: IOCIEAOBATENBHOCTh, apU(pMETHYECKas M TeOMeTpHUecKast
IIPOTPECCHUHN.

OnepupoBaTh MOHATHSAMU: OECKOHEYHO YyOBIBAarOIIasi F€OMETPUYECKasi MPOrpeccHs, cymma
0eCKOHEYHO yOBIBAIOLIEH reOMEeTPUYECKOi ITporpeccuu.

3agaBaTh [1OCIEI0BATEIbHOCTH Pa3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEN0BATEIIBHOCTEN M IPOrPECCUN IJIs PELLICHUS PEANIBHBIX 3a1a4
IIPUKJIAHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXECTBO, ONI€pALlMK HaJ MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Ul ONUCaHUsS peajbHBIX IPOLECCOB U
SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYTUX YUEOHBIX NIPEIMETOB.

OnepupoBarh NOHATUAMU: OIIPENEICHHUE, TEOPEMA, CIEACTBUE, J0KA3ATEIbCTBO.

11 KJIACC

Yuciaa v BLIYUCJICHUSA



OnepupoBaTh MOHATUAMU: HAaTypajIbHOE, LIEJI0€ YKMCIIO; UCIIOJIb30BaTh IPU3HAKU JEIUMOCTU
LIEJIBIX YMCEIl, PA3JIOKEHUE YHMCIIAa Ha IPOCThIE MHOXKUTEIM AJIs pELICHUS 3a/1a4.

OnepupoBarh MOHATHEM: CTEIIEHD C PALlMOHATIBHBIM [10KA3aTEIIEM.

OmnepupoBaTh MOHATUAMHU: JIOrapu(M YUCIIA, TECATUYHBIC U HATYpaJbHbIE JIOTapU (MBI

YpaBHeHusI 1 HePaBEHCTBA

[IpumeHsTH CBOMCTBA CTENEHU JUIsl MpeoOpa3oBaHMsl BHIPAKEHUI; ONIEpUPOBATh MOHITUSIMHU:
[I0Ka3aTeIbHOE YpaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIbI I0KA3aTEIbHBIX YPaBHEHUN U
HEPaBEHCTB.

BeimonHATh  mpeoOpa3oBaHMs — BBIPAKEHUH, COAEpXKAIIMX JIorapu(MBbI; ONEPHPOBATH
MOHATUSMM:  JIOTapU(PMHUECKOE ypaBHEHME M HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIbI
norapu(MUYECKUX ypaBHEHUI 1 HEPABCHCTB.

Haxoauts perienust npocTeHnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMH: CHCTEMa JIMHEMHBIX ypaBHEHUH M €€ pElIeHHE; HCIO0JIb30BaTh
CUCTEMY JIMHEWHBIX YpaBHEHUH JJIs PEeIIEeHHs MPAaKTUYECKUX 3a/1ad.

Haxonute pemeHnss mpoCTEHIINX CUCTEM M COBOKYITHOCTEN PalMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB.

MoienupoBaTh peajabHble CUTYallMU Ha SI3bIKE aIreOpbl, COCTABIISATh BBIPAXKEHUSI, YPAaBHEHUS,
HEpaBeHCTBA M CHUCTEMbl IO YCIOBUIO 3aJlaud, UCCIENOBaTh IOCTPOCHHbIE MOJEIN C
MCIOJIb30BAHMEM aIrapara ajireopsl.

DyHKIUN U TPadUKH

OnepupoBaTh NOHATUAMU: TieproanYecKas QyHKIUS, TPOMEKYTKA MOHOTOHHOCTH (DYHKIINH,
TOYKH dKCTpeMyMa (GYHKIMH, HauOoJblllee U HauMEHbIee 3HaueHUs: QYHKIMH Ha MPOMEXYTKE;
WCIOJIb30BATh UX VIS HCCeN0BaHus (yHKIUH, 3aJaHHON IpaduKoM.

OnepupoBarb MIOHSTUSMH: rpaduku MOKa3aTebHOM, JorapupMuIecKoi u
TPUTOHOMETPUYECKUX (PYHKUUN; M300pakaTh UX HA KOOPAWHATHOM IJIOCKOCTH MU HCIOJIB30BaTh
JUISl pELICHUS YPaBHEHU U HEPABEHCTB.

N3o0paxaTh Ha KOOPJIUHATHOM MJIOCKOCTH T'padUKN JTMHEHHBIX YpaBHEHUN M UCIIONIH30BATh
WX JJI PEIICHUS] CUCTEMBI JINHEWHBIX YPaBHEHUM.

Wcnonb3oBath rpapuku GyHKUMN U1 UCCIIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH U3 IPYTUX
y4eOHBIX AUCLHUILINH.

Havana maTteMaTH4ecKoro aHajam3a

OnepupoBarh MOHATHUSAMH: HENpepbIBHAS (YHKIMS; MPOU3BOAHAS (PYHKIIMHU; HCIOIb30BATh
reoMeTpUUecKUil U (U3NYECKUN CMBICI IPOU3BOAHOM JUIs pelIeHUs 3a/1a4.

Haxomuth mnpous3BOAHBIE 3JEMEHTAPHBIX (DYHKUUN, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh MPOU3BOIHYIO 7S MCCleAOBaHUs (DYHKIIUU HA MOHOTOHHOCTD U DKCTPEMYMBI,
MIPUMEHSTH PE3yNbTaThl HCCIEIOBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonbs30BaTh NpOU3BOAHYIO JAJI1 HAXOXKIACHUS HAWITYUILEro PEICHUs B IPUKIAIHBIX, B TOM
YHUCJIe COUUATIbHO-?KOHOMHYECKUX, 3a1a4ax.

OnepupoBaTh MOHATHSAMU: IMEPBOOOpa3Has M HWHTErpai; MOHUMAaTh TIE€OMETPUYECKUA U
(bu3nuecKuil CMBICT HHTETpaa.

Haxonuth mnepBooOpa3Hble 3J€MEHTapHbIX (YHKUMN; BBIYUCIATH HMHTErpail mo Qopmyie
Hrrotona—Jleitbuuna.

Pemate mpukianHble 3aayd, B TOM YHCJIE COLMAIBbHO-3KOHOMHUYECKOTO M (hU3nyYecKoro
Xapakrepa, CpeICTBaMHA MaTeMaTHYECKOIO aHAJIM3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoaunyecrBo
Ne HanmeHoBaHMe pa3je/ioB U TeM JacoB DJIeKTpOHHbIe (N (POBbIE)
n/m | NpoOrpamMmsl B Kontp. | 00pa3oBaTejbHbIE PeCypChl
cero
padoThbI
MHoO)kecTBa pallMOHAJIBHBIX U
1 JCUCTBUTEIIBHBIX YHCEIL. 14 1 https://www.yaklass.ru/p/algebra/10
PannonanbHble ypaBHEHUS U -klass
HEpaBEHCTBa
9 Oyukuuu u rpagpuku. CreneHs ¢ 6 https://www.yaklass.ru/p/algebra/10
LETIBIM ITOKa3aTeIEM -klass
Apudpmerrueckuil KOpeHb N—oi
https://www.yaklass.ru/p/algebra/10
3 crereHu. MppanoHaibHbIe 18 1 Klass
ypaBHEHMSI U HEPaBEHCTBA
o
DAY https://www.yaklass.ru/p/algebra/10
4 TpUTrOHOMETpUU. TpUrOHOMETpUYECKHE 22 1 Klass
ypaBHEHHS
https://www.yaklass.ru/p/algebra#pr
5 [TocnenoBareabHOCTH M IPOrPECCHH 5)
ogram-10-klass
[ToBTOpenue, o6o0IIEeHNE, . .
6 . 3 1 https://uchi.ru/teachers/lk/main
cucTeMaTu3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10O 68 4
[TPOI'PAMME



https://www.yaklass.ru/p/algebra/10-klass
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https://www.yaklass.ru/p/algebra/10-klass
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https://www.yaklass.ru/p/algebra/10-klass
https://www.yaklass.ru/p/algebra/10-klass
https://www.yaklass.ru/p/algebra/10-klass
https://www.yaklass.ru/p/algebra%23program-10-klass
https://www.yaklass.ru/p/algebra%23program-10-klass
https://uchi.ru/teachers/lk/main

11 KVIACC

KoaudecTBo 4acoB

Ne HanmeHnoBaHMe pa3ae/ioB U TeM K duexkTpoHHble (LU poBbIE)
n/m | mporpamMmsl Bcero oHTp- o0pa3oBaTejibHbIE PeCypPChI
padoTsI
Crenenb ¢ palliOHaIbHBIM
1 nokazaresieMm. [lokazarenbHast 12 5 https://www.yaklass.ru/p/algebra/
¢ynkus. [Toka3aTenbHbIC 11-klass
YpaBHEHUS 1 HEPABEHCTBA
Jlorapudmmuueckas QyHKIIHUS.
pH Py https://www.yaklass.ru/p/algebra/
2 Jlorapudmuueckrue ypaBHEHUS U 12 1
11-klass
HEpPaBEHCTBA
Tpuronomerpruyeckue GyHKIUH U
3 UX rpapuku. 9 1 https://www.yaklass.ru/p/algebra
Tpuronomerpuueckue #program-11-klass
HEpPaBEHCTBA
4 [IpousBoanas. [Ipumenenne 24 5 https://www.yaklass.ru/p/algebra
MPOU3BOTHOMN #program-11-klass
https://www.yaklass.ru/p/algebra
5 HHTerpan u ero npuMeHEHUsI 9 1
#program-11-klass
5 Cuicte ABHCHIH 12 1 https://www.yaklass.ru/p/algebra
HCTCMBL yPaBHCHHIH #program-11-klass
7 Harypanbnble u 11e1s1e yncia 6 https://uchi.ru/teachers/Ik/main
I1 000 . .
8 OBTOPEHHE, 000 meHI:Ie’ 18 1 https://uchi.ru/teachers/Ik/main
cHUcTeMaTH3allns 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 9

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYEHUKA

Anrebpa. 10 knacc. YueOHuk. ba3zoBbiil ypoBeHb
Anrebpa. 11 knacc. YueO6Huk. ba3oBbiii ypoBeHb

Astop: Mep3ansax A.I'., Homuposckuii J[.A., ITononckuii B.b.

METOANYECKHUE MATEPUAJIBI AJISA YUUTEJA
Anrebpa. 10 xnacc. Junakruueckue Marepuanbl (0a30BbIi)
Anreopa. 10 knacc. Jlugaktnueckue maTepuaibl (0a30BbIif)

Astop: Mepansak A.T'., ITononckuit B.b., Pabunosuu E.M.

Jluausa YMK: Anre6pa u Hadasia MaTematuyeckoro ananuza. Mepsmsik A.I'. (10-

11) (ba3oBbiii)

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://uchi.ru/teachers/Ik/main
https://www.yaklass.ru/p/algebra#program-10-klass

https://www.yaklass.ru/p/algebra#program-11-klass



YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

Anrebpa. 10 knacc. YueOHuk. ba3zoBbiil ypoBeHb
Anrebpa. 11 knacc. Yue6Huk. ba3oBbiii ypoBeHb

ABtop: Mepaisak A.I'., Homuposckuii J[.A., [Tononckuii B.b.

METOAUYECKUE MATEPHUAJIbI JJIS1 YUUTEJIA
Anreopa. 10 knacc. Jlugaktuueckue Marepuanbl (0a30BbIif)
Anrebpa. 10 knacc. Jlugaktuueckue maTepuaibl (0a30BbIif)
Astop: Mepansak A.T'., Ilonouckwuit B.b., Pabunosuu E.M.

JIluaus YMK: AnreOpa u Hauasna MaTeMaTudeckoro aHanuza. Mep3msak A.L.

(10-11) (ba3oBbiit)

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://uchi.ru/teachers/lk/main
https://www.yaklass.ru/p/algebra#program-10-klass

https://www.yaklass.ru/p/algebra#program-11-klass



