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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «Anrebpa M Havala MaTEeMaTHYECKOrO aHAIIM3a»
6azoBoro ypoBHs ais obydaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCy/IapCTBEHHOr0 00pa30BaTEIBLHOIO CTaHAApTa cpedHero oOuiero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBAaHUM, MPEIBIBISIEMbIX K MaTeMaTH4YeCKOMY 00pa3oBaHUIO, U
TpaguIMii poccuiickoro oOpa3zoBanus. Peanmmszanuss mporpammbl 00€CIEUYHMBACT OBJIAJICHUE
KIIFOYCBBIMU KOMIICTCHLIUAMHU, COCTABIAIOIMIMMHU OCHOBY IJII CaMOPAa3sBUTUA W HCIPCPBLIBHOI'O
o0pa3oBaHus, IEJIOCTHOCTh OOUIEKYJIbTYpPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHS

JUYHOCTH 00YYaOLIUXCS.
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havajza MaTeMaTHYECKOTO aHalW3a» SBISIETCS OJHUM W3 Hamboiee
3HAQUYUMBIX B TPOrpaMME CTapIICH IIKOJbI, OCKOJIBbKY, C OJHOH CTOPOHBI, OH OOecreyrBaeT
MHCTPYMEHTAJbHYIO 0a3zy /sl W3y4eHUS BCEX €CTECTBCHHOHAYYHBIX KYpCOB, a C JPYroi
CTOpOHBI, (OPMHUpPYET JOrMYecKoe U aOCTPaKTHOE MBIIUICHHE YyYalluxcs Ha YPOBHE,
HEO0OXOIMMOM JIJIs OCBOCHUST KYPCOB MH(OPMATUKH, OOIIIECTBO3HAHMS, UICTOPHH, CIIOBECHOCTH. B
paMKax JTaHHOTO Kypca ydalluecs OBJaJeBalOT YHHBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKw,
KOTOpas (hOpMYJIHPYET CBOU AOCTHXKEHHsI B MaTeMaTHUeCKOH (opme.

Kypc anreOpel u Hayanm MaTreMaTH4YeCKOrO aHaju3a 3aKJaJbIBaeT OCHOBY JUISl YCIIEHUIHOTO
OBJIa/ICHUS 3aKOHAMU (DU3MKH, XMMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TEHJICHIIUN YIKOHOMHKH
U OOIIECTBEHHOM JKM3HH, II03BOJSIET OPUEHTUPOBATHCSI B COBPEMEHHBIX LHUPPOBBIX U
KOMITIBIOTCPHBIX TCXHOJIOTUAX, YBECPCHHO HMCIIOJIB30BaTh HX B HOBCGI[HCBHOfI m3Hu. B TOXE
BpeMsl OBJIaZIeHHE AO0CTPAKTHBIMM U JIOTMUECKH CTPOTMMH MaTeMaTHYECKUMHU KOHCTPYKLHUSMU
pa3sBUBAeT YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb YTBEP)KICHMS,
UCIIOJIb30BaTh 0000IIEHHEe M KOHKPETH3aluio, a0CTparMpoBaHUE W AaHAJOTHI0, (OPMUPYET
Kp€aTHUBHOC U KPUTHUYCCKOC MBIINIJICHUC. B X04€ U3YUYCHHA anre6p51 W HadaJl MaTeMaTH4Y€CKOIro
aHau3a B CTapllel MIKoJe ydJalluecs IOJy4yaloT HOBBIM ONBIT peUIeHHs MPUKIAIAHBIX 3a/ad,
CaMOCTOSITENIFHOTO ~ MOCTPOEHHUsS] ~ MaTeMaTH4YeCKMX  MOJENel  pealbHbIX CHUTyallud |
WHTEPOPETALMM  IOJYYEHHBIX PEIICHHWH, 3HAKOMATCS C IIpUMEpPaMH  MaTeMaTH4YECKUX
3aKOHOMEpPHOCTEW B MPUPOAEC, HAyKe M B HCKYCCTBE, C BBIJAIOIIMMHUCS MaTeMaTU4yeCKUMH
OTKPBITUAMU U UX ABTOpaMHU.

Kypc obnagaer 3HaUMTENbHBIM BOCIUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIH peanu3yeTcs Kak

yepe3 yueOHBIH MaTepual, CrocOOCTBYIOMUK (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U



yepe3 creru@uky yd4eOHOW IesTeNbHOCTH, TpeOyromel caMOCTOSTEIbHOCTH, AaKKypaTHOCTH,
MPOJOHKUTEILHON KOHIEHTPAlM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYyYEHHBIN pe3ysbTar.

B ochoBe Meronuku oOyueHusi anreOpe M HadajaM MaTeMaTHYeCKOro aHajlu3a JIeKHUT
JeSTeNIbHBIN MPUHIUI 00YUEeHHUS.

CrpykTypa Kypca «Anredpa U Hayala MaTeMaTUYeCKOro aHallM3a» BKIIIOYAET CJEIYIOIIHe
coJlep)KaTebHO-MeToAuueckue JuHuM: «Yucna u BoruucieHus», «DOyHKuMu u rpadukmny,
«YpaBHeHUsI U HepaBeHCTBay, «Hauana maremaTuyeckoro aHanusza», «MHOXKeCTBa U JIOTHKaY.
Bce ocHoBHBIE cOlEp)KaTENbHO-METOJUYECKUE JIMHUM HM3Y4YarOTCS Ha IMPOTSIKEHUM JBYX JIET
oOydeHHs B CTaplleil IIKoJie, ECTECTBEHHO MOMOJHSS APYr Apyra M MOCTEIEHHO HACHIIIAsCh
HOBBIMU T€MaMU U pa3jaenamu. JJaHHBINH Kypc sIBISETCS HHTETPATUBHBIM, MIOCKOJIBKY 00bEeTUHSIET
B ce0e cojaepkaHUEe HECKOJIBKHX MAaTEeMAaTUYeCKUX IUCIMIUIMH: anreOpa, TPUTOHOMETpHS,
MaTeMaTUYeCKUN aHaau3, Teopusi MHOXKeCTB U JAp. [To Mepe Toro kak ywamuecs oBja/ie€BalOT BCE
Oojee MIUPOKMM MAaTEMaTHYECKHM aliapatoM, y HHUX [OCJIEI0BaTebHO (OpPMUPYETCS H
COBEpIICHCTBYETCS YMEHUE CTPOUTh MAaTEeMAaTUYECKYIO0 MOJEINb peajbHOW CUTYalluu, IPUMEHSITh
3HaHUs, TOJyYEHHbIE B Kypce «Airedpa M Hayala MaTeMaTHYECKOrO aHajlu3a», /Uil pelleHus
CaMOCTOSITENIbHO CQOPMYJIUPOBAHHOM MaTeMaTH4eCcKOW 3a/lauM, a 3aTeéM HWHTEePIPEeTHPOBATh

MOJIyYEHHBIN pe3yibTarT.

CopnepxaTenbHO-MeTOAMYeCKas JTUHUSA «Uucaa ¥ BBIYMCICHMS» 3aBeplIaeT (popMHpPOBaHUE
HaBBIKOB MCIOJIb30BaHMs AEUCTBUTEIBHBIX YHCEN, KOTOPOE ObUIO HA4aTO B OCHOBHOM Ikoie. B
cTapuieil 1mKkosne ocoboe BHHUMaHUE yJensercs (OPMHUPOBAHHMIO MPOUYHBIX BBIUMCIMTEIbHBIX
HAaBBIKOB, BKJIIOYAIOIIMX B c€0S HMCIOJIb30BAaHUE PA3IUYHBIX (OPM 3amucHu JeHCTBUTENBHOTO
4KCcila, YMEHHME PalMOHAIBHO BBINOJIHATh INEHCTBHS C HHUMH, J€1aTb NPUKUAKY, OLEHUBATh
pesynbrar. OOyyaromuecss MOJYy4aloT HaBBIKM TNPHOMMKEHHBIX BBIUYMCICHUH, BBIMOIHEHUS
JNEeNCTBUI ¢ 4MclaMH, 3allMCaHHBIMH B CTaHAApTHON (opMe, MCIOJIb30BAHUS MaTEMaTHUECKUX
KOHCTAaHT, OLICHUBAHUS YUCJIOBBIX BBIPAKEHUM.

Jluaus «YpaBHEHUSI M HEPAaBEHCTBAa» pealM3yeTcsl Ha MPOTSHKEHWH Bcero oOydeHus B
CTaplled IIKOJE, IOCKOJBKY B KaXKIOM pasfene IMporpaMMbl IPEAYCMOTPEHO pelIeHue
COOTBETCTBYIOIIHX 3a/1a4. O0yyaronecs OBIaeBalOT PA3IMYHBIMA METOIaMH PEIICHUS LEIbIX,
palMOHATIBHBIX, UPPALMOHATIBHBIX, TOKA3aTENbHBIX, JIOTapU(YMUUECKUX U TPUTOHOMETPHUUYECKUX
YPaBHEHUI, HEPABEHCTB U UX cUCTEM. llosrydeHHBIE YMEHUS HCIOIB3YIOTCS MPU UCCIEIOBAaHUU
(GYHKLIUH € MOMOIIBIO IMPOM3BOJHON, PELICHUM NPHUKIAIHBIX 3aJad U 3aJad Ha HaXOXJIEHHE
HanOONBIINX U HAMMEHBIINX 3HaYeHUH (yHKuuu. /laHHas cojepikarenbHas JIMHUS BKIIOYAET B

cebs1 Taxke (HOPMUPOBAHHE YMEHHUH BBIOMHATH pacuéThl Mo ¢opmyiaM, IpeoOpa3oBaHUS



LEJbIX, PalHOHAIbHBIX, HMPPALUOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TaKXKe
BBIP@KEHUH, colepKaliux creneHu u Jjorapudmsl. braromaps n3ydeHuro anredpandeckoro
MarepHalia MPOUCXOAUT AajbHeHllee pa3BUTHE aITOPUTMUUYECKOIO U aO0CTPAKTHOTO MBIIUIEHUS
yuammxcs, (OpPMHUPYIOTCS HAaBBIKA JCIYKTUBHBIX pPAacCYXIEHUH, padOThl ¢ CHUMBOJIBHBIMHU
dbopMamu, IPEICTaBICHHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJC PABCHCTB M HEPaBEHCTB.
Anrebpa npearaer 3G peKTuBHbIE HHCTPYMEHTHI [UI PELICHUs MPAKTHUECKUX M €CTECTBEHHO-
HAaYYHBIX 3aJa4, HarJIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopnepxatenbHo-MeToanYecKast JUHUA «DYHKIMU U TpauKm» TECHO TIEperieTaeTcs: ¢
JPpYTMMHU JTMHUSMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 33J1a€T MOCIE10BAaTEIbHOCTh U3yUEHUS
marepuaia. M3yyeHue creneHHOH, MoKa3aTesbHOM, Jorapu(MUIEeCKO U TPUTOHOMETPUYECKUX
(GyHKUUH, X CBOMCTB U rpauKOB, UCIOJIb30BAHWE (YHKUMH [UId peLIeHUs 3aAad U3 JPYrux
y‘-Ie6HI)IX npeaMETOB U peanLHoﬁ KHU3HU TECHO CBA3aHO KaK C MaTEMAaTU4YCCKUM aHAJIN30M, TaK U
C pelIeHHeM YpaBHEHMM © HepaBeHCTB. I[Ipu 53ToM Oosibllloe BHUMAHHE YACISIETCS
(OpMHPOBAHUIO YMEHUS BhIpaXKaTh (hOpMysIaMH 3aBUCUMOCTU MEKAY Pa3IUUYHbIMU BEeJIMYMHAMU,
UCCIIeIOBaTh IOJIyuYeHHbIE (YHKLHHU, CTPOUTh MX Ipaduku. Martepuan 3Toi colepkKaTenbHON
JIMHUHW HALCJICH Ha Pa3BUTHC YMCHI/Iﬁ " HABBIKOB, IMO3BOJIAIONIUX BBIPAKATh 3aBUCUMOCTH MCKIY
BEJIMYMHAMU B pa3jIMyHON (opMe: aHATUTHYECKOH, rpaduueckoil u cioBecHol. Ero nsyuenue
CHOCOOCTBYET pPAa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOLICHHIO U
KOHKPETHU3alluH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas JuHusA «Havama mareMaTHdeckoro aHajn3a» I103BOJSET CYIIECTBEHHO
PACIIMPUTE KPYI' KaK MAaTCMATUYCCKUX, TAK U MPUKIAAHBIX 3aaa4, JOCTYITHBIX 06yT~IaIOHII/IMC$[, y
KOTOPBIX MOSBIISETCS BO3MOXHOCTh MCCIIEZIOBATh U CTPOUTH Tpaduku (QyHKUUH, ONPEAesTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAYCHMS, BBIUMCIATE IUIOMAAN GUTyp U 00BEMBI Tell, HaXOIUTh
CKOPOCTM M YCKOpeHus npoueccoB. JlaHHas coxaep)kareiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MO)XHOCTH TIOCTPOEHHUSI MaTEMAaTUYECKUX MOJENEH peajbHbIX CHUTyaluil, HaXOXICHUS
HanuJaIydmero peuCHUs B MNPHUKIAAHBIX, B TOM YHCJIC COHOUAJTIbHO-DKOHOMHYECCKHUX, 3ajJadax.
3HaKOMCTBO C OCHOBAMM MaT€MaTHUYECKOIO aHajIM3a CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUH pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHHMKE M HMcKyccTBe. OOydarolruecs y3HAIOT O
BBIJAIOMIUXCA PE3YJIbTaTax, IMMOJTYYCHHBIX B XOAC€ PpPa3BUTHA MATEMATUKHW KaK HayKW, U HX

aBTOpax.

CO,Z[Gp)KaTeJIBHO-MCTO,Z[I/I‘-IGCKB_H JuHuS «MHOECTBAa M JIOTMKa» B OCHOBHOM ITOCBAIIICHA

9JICMCHTAM TCOPUHU MHOKCCTB. TeOpeTI/IKO-MHO)KCCTBeHHBIG NpEaACTAaBJICHUA TPOHU3BIBAIOT BCCh



KypC LIKOJBHONH MaTeMaTUKU U TpejiararoT Hanbojiee YHUBEPCAIbHBIA SI3bIK, 00bEIHMHSIIONIUII
BCE Das3feilbl MAaTEMaTUKH M €€ NPUIOKEHUH, OHU CBA3BIBAIOT Pa3HbIE MATEMaTHYECKHUE
JUCLMIUINHBL B equHoe 1enoe. [loaToMy BakHO naTh BO3MOXKHOCTH IIKOJIBHUKY IOHHMATh
TEOPETUKOMHOKECTBECHHBIM  SI3bIK COBPEMEHHOM MAaT€MAaTHMKH M HUCIOJIb30BaTb €ro Ul
BBIPAKECHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hayala MaTeMaTHYECKOTO aHAIM3a» IMPHCYTCTBYIOT TaK)KE OCHOBBI
MaTeMaTHYECKOro MOJAEIMPOBAHUSA, KOTOpbIE IPU3BaHbl C(HOPMUPOBATH HABBIKM I[OCTPOEHUS
MoJiesiell pealbHbIX CUTyallMi, UCCIIE0BaHMsI 3TUX MOJEJEH ¢ MOMOILBIO ammnapara aareopsl U
MaTE€MaTU4YeCKOr0 aHajau3a W MHTEpPIpETaluu IOJYyYEHHBIX pe3ynbTaToB. Takue 3amaHus
BILUICTEHbI B KaXXJIbId M3 pa3/lelioB IPOrpPaMMBbI, IOCKOJBKY BECh Marepuan Kypca MIHPOKO
UCIIOJIB3YETCS Ul PELICHUs NIPUKJIAJHBIX 3aaa4. [Ipy penieHny peanbHbIX NPAaKTHYECKUX 3a1ad
yyaliuecss — pa3BUBAlOT  HAOIIOAATENbHOCTh,  YMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, MCIOJIb30BaTh AHAJIOTHIO, 00001IaTh W KOHKPETH3UPOBAaTh MpodiIeMy.
JestenpHoCcTh 1O (POPMUPOBAHMIO HABBIKOB pEIICHUS MPHUKIAJHBIX 3aJad OpraHu3yeTcs B

npolecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOrO aHAIU3a».
MECTO YYEBHOTI'O KYPCA B YYEBHOM IUVIAHE

B ydyeOHOM muiaHe Ha W3y4YeHHE Kypca anreOpbl M Hayal MaTeMaTU4YecKOro aHalu3a Ha
06a30BOM ypoBHE OTBOJIUTCA 2 yaca B HeAeno B 10 kiacce u 3 yaca B Hejenmo B 11 kiacce, Bcero

3a 1Ba roga ooyuenus — 170 gacos.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciaa 1 BLIYUCTICHUS

Panmonansubie ynciia. OOBIKHOBEHHBIC WM JIECSITHYHBIE IpPOOH, MPOICHTHI, OECKOHECUYHBIS
nepuoauyeckue  ApoOu. ApudMeThuecKwe Omepalud C  palUOHAIBHBIMA  YHUCIIAMHU,
npeoOpa3oBaHus YHCIOBBIX BbIpakeHUH. [IpuMmeHeHHe apoOel W TPOIEHTOB s PEIICHUS
MPUKJIAJAHBIX 3a7a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUM U PEAIbHOM KU3HM.

JeiictButensHble uyKcna. PanuoHanpHBIE W UppalMOHAIBHBIE uHcTa. ApumeTHueckue
oTepaluu ¢ JeHCTBUTENbHBIMU yuciaMu. [IpubnukEHHbIE BHIYMCICHUS, TIPaBUIa OKPYTIICHHUS,
MIPUKUKA U OLIEHKA pe3yJibTaTa BEIYMCICHUMN.

Crenenb ¢ mensiM mokazarenem. CrannmapTHas Qopma 3amucl JEHCTBUTEIBHOTO YHCIHA.
Hcnonp3oBanne moaxomasmed (OpMbl  3amuCH  IEWCTBUTENBHBIX YHCENT JUIsl  PEIICHUS

MPAKTUYCCKUX 3aaa4 U NPCACTaBJICHUA JaHHBIX.



Apudmernueckuii KOpeHb HATypallbHOW cTerneHH. JleHcTBus ¢ apudMeTHUEeCKUMHU KOPHIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, ApKTAaHIE€HC
YHCJIOBOI'O apryMEHTA.

YpaBHeHus1 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHHUS.

[IpeoOpazoBaHne TPUTOHOMETPUUECKUX BbIpaXkeHHl. (OCHOBHbIE TPUTOHOMETPUYECKUE
(bopMyIIBI.

YpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTO HHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPABEHCTB.

Pemenne nppannoHaabHbIX ypaBHEHUI U HEPABEHCTB.

Penienne TpUroHOMETpUYECKUX YPABHEHUM.

IIpuMeHeHrne ypaBHEHHMM M HEPAaBEHCTB K PELICHUI0O MAaTEMaTHYECKHUX 3aJad M 3a1ad U3
pasInYHbIX 00J1acTe HAYKU U pealibHOM KHU3HHU.

DOyHKIUH U rpauKu

@yHK1Ms, crocoosl 3ananus GyHkiun. ['paduk ynkunu. Bzaumuo o6patHble pyHKINH.

Ob6unacte ompezneneHuss U MHOXeCTBO 3HaueHUM ¢QyHkuuu. Hymu ¢ynkumm. IMpomexyrtku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

Crenennass (QyHKIMST ¢ HaTypaJbHBIM M II€NBIM TOKa3aTesneMm. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeNneHu.

TpuronomeTrpuyeckas OKpyXHOCTb, OIPEIEICHNE TPUTOHOMETPUUECKUX (DYHKIIUN YMCIOBOTO
apryMeHTa.

Hayana matemMaTH4yecKoro aHajaimsa

ITocnenoBareabHOCTH, COCO0BI 3a1aHus IIOCJIEI0OBATEIIbHOCTEM. MoHoTOHHBIE
IIOCJIEI0BATEIbHOCTH.

ApudmeTrnueckast 1 reoMeTpuueckas nporpeccuu. beckonedHo yObIBaro1ias reoMeTpuieckas
nporpeccusi. Cymma OeCKOHEUHO YOBIBAaIOIIEH TreomeTpuuecko mporpeccun. Dopmyna
CJIOKHBIX IIPOLIEHTOB. Mcronb30BaHue MPOrpeccun AJisl PeLeHUs PEAbHBIX 3a/1a4 IIPUKIIaJHOTO
XapakTepa.

MHuoxecTBa H JIOTHKA

MHoxecTBO, omepanuu Hal MHoecTBamH. Jluarpammsl Oinepa—BenHa. Ilpumenenue

TCOPCTUKO-MHOKCCTBCHHOT'O almapara i1 OIMMCAaHUus PCaIbHBIX MPOLCCCOB U SIBJIGHI/Ifl, npu



pellicHUH 3a7a4 W3 JpYrux ydeOHbIX mnpeameToB.  OmpejesrieHue, Teopema, CICICTBHE,

JI0Ka3aTeIbCTBO.
11 KUIIACC

Yucia ¥ BEIUMCIIEHUS

Hatypanbnble u nensie uncina. [Ipu3Haky 1eNMMOCTH LEIBbIX YACE.

CreneHsb ¢ paMOHAIBHBIM ITOKa3areneM. CBONCTBA CTEIICHH.

Jlorapudm umcna. [lecaTuuHble U HaTypaJIbHbIE JOTaApUPMBI.

YpaBHeHUs] M HEPABEHCTBA

[IpeoOpa3oBaHue BBIpAKECHUMN, COACPIKAIINX JIOTAPUPMBIL.

[TpeoOpa3zoBaHne BbIpaXKEHU, COEPIKALIUX CTENEHH C pallMOHAIbHBIM IIOKa3aTENIEM.

[TpriMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUS] U HEPABEHCTBA.

CucreMbl JIMHEHHBIX ypaBHEHUH. PellleHne NpPUKIAIHBIX 3aJad C IIOMOIIBIO CHCTEMBI
JIMHEUHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHUYECKUX 3aJad U 3a7ad
U3 PA3IUYHBIX 00J1aCTel HAYKU M peabHOMN JKHU3HU.

DOyHKIUH U rPpauKu

Oynkuus. [lepuoanueckue ¢pynkuuu. IIpoMexxyTkn MOHOTOHHOCTH QYHKIMU. MakCUMyMbI U
MUHUMYMbI QyHKIMU. Hanbosbliee 1 HanMeHbllee 3HaYeHne (PyHKIUN Ha TPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBONCTBA U TpapUKH.

[Toka3zarenbHas u norapupmMuueckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKIUHN 1711 pellieHHs] ypaBHEHUN U IMHEHHBIX CHCTEM.

Hcnonp3zoBanne rpadmkoB QYHKIUNA IS UCCIECIOBAHUS TPOIECCOB W 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEATbHOM KU3HU.

Hauyana maTeMaTu4yeckoro aHajaimsa

HenpepriBable pyHKIMH. MeTOT MHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuyueckuii 1 GU3NUECKU CMBICT IPOU3BOTHOM.

[Ipon3BogHbBIE 37eMEHTAPHBIX (QYHKIUNA. DOpMynbl HAXOXKACHHUS TPOU3BOAHOU CYMMHBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKLIUH.

[IpumeHneHne TPOU3ZBOAHONW K HMCCIIENOBAHUIO (PYHKIIMH HAa MOHOTOHHOCTH M JKCTPEMYMBI.

Haxoxnenrne HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.



[IpumMeHeHre TPOU3BOAHON ISl HAXOXKICHUSI HAMIIYYILETr0 PEIICHUs] B MPUKIAJHBIX 3a7a4ax,
IUTSL OIIPEICNIEHNs CKOPOCTH TMpoliecca, 3aJaHHOro (opMyIioil uin rpadukoMm.

[TepBooOpaznas. Tabnuia nepBooOPa3HBIX.

HNuTerpajn, ero reomerpuyeckuii U (pu3nveckuii cMbIcj. BbluucieHue MHTerpaja mo

¢popmysie Herorona—Jleitonuna.
INIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yqe6H0ro npeamMceTa «Maremaruka» JOJIDKHO obecneynBaTh JOCTHXKXCHHE Ha
YpOBHE CPCAHCTO O6IJ_[CFO O6pa3OBaHI/I$I CICAYIOUX JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U

IPEMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB:
JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yabTaTbl OCBOCHMsI NpOrpaMMbl ydeOHoro mnpeamera «MaremaTHkay
XapaKTEepU3yOTCS:

I'paxxiaHCcKOE BOCIIUTAHUE:!

c(OPMUPOBAHHOCTBIO ~ IPAXAAHCKOW  IMO3ULMU  OOydaloIlerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro OO0IIecTBa, MPEJCTaBICHUEM O MAaTeMaTHMYECKHMX OCHOBAX
(YHKLIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHH, NpoLEAyp TIpakJaHCKOro oOIecTBa
(BBIOOpBI, OMpPOCHl U TMp.), YMEHHEM B3aUMOJIEHCTBOBaTh C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMAMHU U Ha3HaueHueM. [laTpuoTnyeckoe BOCIUTaHHE:

c(OpPMUPOBAHHOCTBIO POCCUICKON Tpa’kJaHCKOW HMJIEHTUYHOCTH, YBO)KEHUS K MPOIJIOMY H
HACTOSIEMY POCCUHCKOM MaT€MaTHUKH, IEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHUSM POCCHUUCKUX
MaTE€MaTUKOB U POCCUMCKOM MaTeMaTHYECKOW WIKOJIBI, K MCIOJIb30BAHUIO 3TUX JOCTUKEHUN B

JIPYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHHUSL:

OCO3HAaHWEM  JIYXOBHBIX  IIEHHOCTEH  POCCHICKOTO  Haponaa; CHOPMHPOBAHHOCTHIO
HPABCTBCHHOI'O CO3HAHHA, OTUYCCKOI'0 IMOBCACHUA, CBA3AHHOI'O C IMPAKTUYCCKUM NPUMCHCHHUEM
JOCTHIKEHUN HAyKH U JESATEIBHOCTHIO YUYEHOTO; OCO3HAHHEM JIMYHOTO BKIIAJa B MOCTPOEHHUE
YCTOWYHBOTO OyIyIIETO.

ICTETHYECKOE BOCITUTAHHUE:

ACTETUYECKUM OTHOIIICHUEM K MHUPY, BKJIFOYAs 3CTETUKY MaTeMaTHUECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEUICHHUH, PacCyXIECHUH; BOCIPUUMYHBOCTHIO K MAaTEMaTHYECKUM AacleKTaM
Pa3JIMIHbIX BUAOB UCKYCCTBA.

dusnyeckoe BOCOUTAHUE:



C(I)OpMI/IpOBaHHOCTBIO yMeHI/IH HpI/IMeHSITB MATCMATHUYCCKUEC 3HAHUS B I/IHTepecax 3I[OpOBOI‘O nu
0e30macHOro 00pasa JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (30pPOBOE
UTaHue, COATaHCHPOBAHHBIA PEXUM 3aHATHH M OTbIXA, peryisipHas Gpu3nveckas akTUBHOCTD);
(1)I/I3I/I‘-IGCKOFO COBepIHeHCTBOBaHI/ISI, HpI/I 3aHATUAX CHOpTI/IBHO-O3I[Op0BHT€JIBHOfI
JIEATEIIbHOCTBRIO.

TpynoBoe BocIUTaHUE:

TFOTOBHOCTBIO K TpPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIIOOMS; HMHTEPECOM K pPa3IMYHbIM
chepam npodeccCHOHATBHON JEATeIbHOCTH, CBS3aHHBIM C MAaTEMATHKOW M €€ MPUIIOKESHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOP Oyaymiel mpodeccr u pealn30BhIBaTh COOCTBCHHBIE
JKU3HCHHBIC TUIAHBI, TOTOBHOCTHIO M CIHOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHUIO M
caMo00pa30BaHUI0 HAa MPOTSHKEHUH BCEH JKM3HHM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pCHIeHI/II/I HpaKTI/ILIGCKI/IX 3a1a4 MaTeMaTHHCCKOﬁ HaHpaBHCHHOCTI/I.

DKOIOrMYECKOE BOCIIMTAHUE:

C(bOpMI/IPOBaHHOCTI)IO 3KOJIOFI/I‘-I€CKOI\/JI KYJH)TypI)I, IIOHUMAHUEM BJIUAHUA COIIUAJIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOJHON W COIMAIBHOW Cpelbl, OCO3HAHUEM
I00AaNBPHOTO  XapakTepa OKOJOTMYECKHX  MpoOlieM; OpHEeHTalel Ha  MpUMEHEHHe
MaTeMaTHUYECKUX 3HAHWH IS pelIeHHs 3aJad B 00JIaCTH OKpY’KaIoIIeH cpenbl, TIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCJIEACTBHM ISl OKPYKAIOIIEN CPEBI.

HCHHOCTI/I Haquoro IIO3HAHUA.

c(OpPMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM U OOLIECTBEHHOM NPAaKTHKH, IMOHMMAaHMEM MaTeMaTHU4ecKOll Hayku Kak cdepsl
quOBCqCCKOﬁ JACATCIIbHOCTH, 3TaIlOB eé pa3BI/ITI/I$I U 3HAYUMOCTH IS0 paSBI/ITI/ISI UBUIIN3allUN,
OBJIAJICHUEM SI3BIKOM MaTeMAaTUKHM U MaTEeMaTHYeCKON KYIbTypod Kak CPEICTBOM MO3HAHUS
MHUpPa; TOTOBHOCTBHIO OCYIIECTBISTH TPOCKTHYIO U  HCCIEIOBATENbCKYIO JESTEIbHOCTD

WHJVBHIYaJIbHO U B TPYIIIIE.
METANPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHble pe3yabTaThl OCBOEHHs MpOrpamMMmbl y4eOHOro mpeamera «MaremaTHKa»
XapaKTepPU3yIOTCS  OBJIAJCHUEM  YHUBEPCAJIbHBIMH  HO3HABAMENbHBIMU  O€lCMBUAMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — YHUBEPCATbHOIMU — Pe2YIAMUEHBIMU

oelcmeusamu.

1) Vuusepcanvnvie noznasamenwvuwvie Oeticmeus, obecneuusaiom hopmuposarue 6a308blx

KOCHUMUBHbLX npoyeccos 06)/’{61}01/1/;1/!)66‘2 (oceoeHue Memooo8 NO3HAHUSA OKpyotcaoueco mupa,



NpUMeHeHUe JI02UeCKUX, UCCIe008ameNbCKUxX onepayull, yMeHul pabomams ¢ ungopmayueti).
bazoBrie moruueckue qSHCTBUS:

* BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKA MATEMATHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHHH MEXAy TNOHATHUSAMHU, (OPMYJIUPOBATh OINPEACIICHHUs  IOHSATHH;
YCTaHABIIMBATh CYIICCTBCHHBIH TPU3HAK KIACCU(UKAIIMKU, OCHOBAHHUS JUIsl OOOOIICHUS U
CpaBHEHHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

* BOCIIPHHUMATh, (OPMYIHpPOBaTH W MPEOOPa3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIC H
OTpUIIATENIbHBIC, ANHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIE;

* BBISIBJISITh MATEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TMPOTHUBOpeuYus B (hakTax,
JMaHHBIX, HAONMIOJNEHUSAX W  YTBEPXKIEHUSAX; IMpeajaratb KpPUTEPUU U1l BBISBICHUS

3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

* ICNIaTh BBIBOJBI C HCIOJb30BAaHMEM 3aKOHOB JIOTHUKH, JEAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

* IPOBOJUTH CAMOCTOSITEILHO JI0Ka3aTEIhCTBA MAaTEMATUUECKUX YTBEPXKIACHUN (TIPSIMbIE U OT
NPOTHBHOTO), BBICTPaMBaTh AaPryMEHTALMIO, TPUBOJUTH TPUMEPHl M  KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

* BBIOMpATh CIOCO0 pelieHrs yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BBIOMPATh HanbOOJIee MOIXOAIINN C YUETOM CaMOCTOSTENILHO BBIICIICHHBIX KpUTEpHeEB). bazoBbie
HCCJICIOBATEIILCKHE JCHCTBUS:

* HCIIOJIB30BaTh BOIPOCHI KaK HMCCIEAO0BATEIbCKUN MHCTPYMEHT MO3HAHUS;, (HOPMYJIHPOBAThH
BOTIPOCHI, (DUKCUPYIOIINE TPOTUBOpEUHE, MpOOJIeMy, YCTaHABJIMBATh HCKOMOE H JIAHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

* MPOBOJIUTh ~ CAMOCTOSATEIHHO  CIUIAHMPOBAHHBIM  JKCIIEPUMEHT, HUCCIEJIOBAaHHE  IIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBEeKTa, SIBICHHS, MPOIecca, BHISBICHHIO
3aBUCUMOCTEN MCXKOY O6'BGKT3MI/I, SABJICHUSAMM, ITPOLECCAMU;

* CaMOCTOSITEIHHO (OPMYIHUPOBATH OOOOIICHHS] U BBIBOJABI MO Pe3yabTaTaM MPOBEAEHHOTO
HAOJTIOJICHUS, UCCIICAOBAHNUS, OIICHUBATH JJOCTOBEPHOCTH TOJYYCHHBIX PE3YJIbTaTOB, BBIBOJAOB U
00001IeHN];

¢ IIPOTHO3UPOBATH BO3SMOXKHOC Pa3BUTHUEC MPOLECCA, a TAKIKC BBIIBUTATh IMPEAIIOIIOKCHHA O €TI0
Pa3BUTHH B HOBBIX yCIIOBHUSIX.

Pa6ota ¢ nuadopmanmeii:

* BBISIBJIATH JeOUIUTHI HHPOPMAIIMU, TAHHBIX, HEOOXOAMMBIX ISl OTBETA Ha BOMPOC W JUIS

PEUICHUSA 3aa4H;



* BBIOMpaTh  MHGOPMAIMIO W3  HUCTOYHMKOB  DPA3JIMYHBIX  THIIOB, AaHAJIU3HPOBATH,
CHUCTEMaTU3UpOBaTh M HHTEPHPETHPOBATh HMH(DOPMALMIO pa3IM4YHBIX BUAOB U (HOpM
IPECTaBICHHUS;

* CTPYKTYpHpOBaTh UH(POPMALIUIO, NPEACTABIATh €€ B PA3IUYHbIX (OpMax, UILTIOCTPUPOBATH
rpaduvecKu;

* OLICHMBATh HAAEKHOCTh MHPOPMALIMH 110 CAMOCTOSITEIBHO CPOPMYJIMNPOBAHHBIM KPUTEPUSM.

2) Vuueepcanvuvie KoMMYHUKamMueHle Oeiicmeus, 06ecneuusaiom copmuposanHocmy
coyuanbHwlx HaAgbikog obyuarowuxca. OOIeHue:

* BOCIIpUHUMATh U (OPMYIHPOBATH CYXICHHS B COOTBETCTBHHM C YCJIOBHSAMH H UEISIMHU
oO0IIeHus; SCHO, TOYHO, 'PAMOTHO BBIP@XXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHHWS IO XOAY pelLIeHUs 3a7ayd, KOMMEHTHPOBaTh IOJy4EHHBIN
pe3ysbTar;

*B XOzi€ OOCYXIEHHUS 3a/JaBaTh BONPOCH IO CYIIECTBY OOCYKHAaeMOH TEMBbI, IPOOJIEMBI,
pemaeMoil 3aauM, BBICKA3bIBaTh WJIEW, HAllEJICHHbIE HAa MOMCK DPELICHHS; COMOCTAaBIISITh CBOU
CYXJIEHUS C CYXJEHUSAMM APYrHMX YYaCTHUKOB Juajora, oOHapy>KuUBaTh Pa3jIMyMe M CXOJACTBO
NO3ULIMI; B KOPPEKTHON (hopMe (popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMS;

* IPEACTABIATh PE3YJbTAaThl PELIECHUS 3aJauM, SKCIEPUMEHTA, HCCIEIOBAHUA, IPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (popMat BBICTYIUIEHHS C YUETOM 3a7a4 MPEe3eHTAllMU U 0COOEHHOCTEH
aynutopuu. COTpyIHUYECTBO:

* IOHUMaTh U HUCHOJB30BaTh MPEUMYIIECTBA KOMAHJIHOM W MHAMBHUIYabHOM pabOThl Ipu
pemieHny y4eOHBIX 3a/Jay; MPUHUMATh II€JIb COBMECTHOW JI€ATENbHOCTH, IUIAHUPOBATH
OpraHu3alMI0 COBMECTHOW pPabOThI, pacmlpeneisaTh BUAbl paboT, JOroBapuBaThCs, OOCYXIaTh
npoliecc M pe3yabTaT paboThl; 0000I1aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

* y4acTBOBaTh B IpyHMHoBbIX (opmax paboThl (0OCyXkaeHHsS, OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» M HHBIE); BBINOJHATH CBOK 4YacTh PabOThl U KOOPAWHUPOBATH CBOM JAEUCTBUS C
JPYTUMH 4ICHAaMH KOMAaH[bl; OIIEHMBAaTh KAdyeCTBO CBOETO BKJIaJa B OOIIMH MIPOAYKT IO

KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pezynamusnsie Oelicmeus, obecneuusaiom QopmMupoeanie CMblClO6bIX
YCMAHOB0K U HCUSHEHHBIX HAEbIKOE TUYHOCHIU.

Camoopranu3anus: COCTaBJIATh IUIAH, AITOPUTM PELIEHU 3aJjauu, BBIOUPATh CIIOCO0 peIIeHus
C y4y€TOM UMEIOIIUXCS PpEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBaTb U
KOPPEKTHPOBATh BAPUAHTHI pEIIeHU ¢ y4éTOM HOBOW MH(pOPMALIUH.

CaMOKOHTpOIIb:



* BJIaJICTh HAaBbIKAMH MO3HABATENBbHON pepeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUNA U
MBICIIUTENBHBIX IPOLIECCOB, UX PE3yJbTaTOB; BIAJETh CIOCOOAMHU CAaMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHHs MaTeMaTH4eCKON 3a1auH;

* IPEABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPM DPELIEHUU 3a]a4d, BHOCHUTH
KOPPEKTHBBI B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, TAHHBIX, HAHJAEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

* OIICHMBATh COOTBETCTBHE pe3yJbTaTa IENU U YCIOBUSAM, OOBSCHATh NPUYMHBI TOCTHKECHUS
WIA HEJOCTIKEHUS PE3yJlbTaTOB JICATEIBHOCTH, HAXOAWUTh OIIMOKY, JaBaTb OLEHKY

IpUOOPETEHHOMY OIIBITY.
NPEAMETHBIE PE3YJIbTATbBI

OcBocHre ydeOHOTO Kypca «AnreOpa ¥ Hadajlla MAaTeMaTHYeCKOro aHAJIM3a» HAa YpPOBHE
cpeanero obmero oOpa3oBaHus TOHKHO 00ECHeunBaTh AOCTIDKEHHE CIEAYIOMIHUX MPEIMETHBIX

00pa30oBaTeNbHBIX PE3yIbTATOB!
10 KUIACC

Yucjaa 1 BLIYUCTIECHUS

OnepupoBaTh MOHATUSMHU: paIlMOHATBHOE W JCHCTBUTENBHOE YHWCIO, OOBIKHOBEHHAS H
JeCATUYHAS JPOOk, TPOLICHTHI.

BrinonasaTe apudmMeTrueckre onepauu ¢ palMoHaIbHBIMU U JCHCTBUTEILHBIMH YHCIAMHU.

BrImonHsaTe npuOnmkEHHBIC BEIUMCICHHUS, UCIIONIB3YS MIPAaBHIIAa OKPYTIIEHUS, 1eJaTh IPUKUIKY

Y OLIEHKY pe3yJIbTaTa BHIYMCICHHIA.

OnepupoBaTh MOHSTHSMH: CTETEHb C IEJbIM IOKa3aTeleM; CTaHAapTHas (opma 3amnucu
JIeMCTBUTENIHOTO YHMCIIa, KOPEHb HATypaJlbHOW CTENEHM; HMCIOJIb30BaTh MOAXOAAILIYI0 (GOopMy
3aIIUCHU ACUCTBUTENBHBIX YUCEII ISl PELICHUS TPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

OnepupoBaTh MOHATUAMHU: CUHYC, KOCUHYC M TaHI€HC MPOM3BOJIBHOIO yIJja; MCIIOIb30BaTh
3aIuCh MPOU3BOJIBHOTO YIila Yyepe3 00paTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTb NOHATHUAMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO; LEJIOE€, PALMOHAIBHOE,
UPPALMOHAIILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;

Brinonnate npeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKCHUIN " pematb
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonsaTe mpeoOpa3oBaHusl LETBbIX, PALMOHAIBHBIX M HPPALMOHAIBHBIX BBIPAKEHUH U

peliaTh OCHOBHBIE TUIIBI LIEBIX, PAIIHOHATIBHBIX U HPPALMOHATILHBIX YPaBHEHUI U HEPABEHCTB.



HpI/IMeHSITB YpaBHCHHA W HCPABCHCTBA IJId PCIICHHA MATCMATHYCCKUX 3aJa4 U 3a4a4 U3
pa3aNyYHbIX 00JacTel HAyKHU U PeabHOM KU3HU.

MonenupoBaTh pealibHble CUTYAIllUU Ha SI3bIKE alnreOpbl, COCTABISATH BHIPAKEHUS, YPABHEHHUS,
HEPAaBEHCTBA [0 YCJIOBHUIO 3aJauM, HCCIENOBaTh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
ammapara anreOpsbl.

DOyHKIUM U rpadpuku

OnepupoBaTh MOHATUAMU: (QYHKIUS, CIIOCOOBI 3a/1aHusl (YHKIUHU, 00JIACTh ONpEAeTCHUS U

MHOXECTBO 3HaUCHHUH (HYHKIMH, TpaPuK QyHKIIH, B3aUMHO 00paTHbIEC (YyHKINH.

OnepupoBaTh NOHATHAMH: YETHOCTh U HEYETHOCTh (DYHKIMH, HYIH (YHKIHH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduky QyHKIMA U1 PEIICHUsT yPaBHEHUH.

Crpouth W uuTaTh TpapUKU JWHEHHON (YHKIWH, KBAAPATHYHOW (YHKIMH, CTETIEHHON
(YHKIMH C LEIbIM IIOKA3aTEJIEM.

Hcnons3oBare rpadguku (QyHKIUNA IS UCCICIOBAHMS TPOIECCOB M 3aBHCHMOCTEH TIpH
peLIeHUH 3a/a4y M3 JAPYTuX Y4eOHBIX NPEeIMETOB U PeajbHOM KHU3HM; BBIpaXaTb (GopMmysiaMu
3aBUCUMOCTH MEX]ly BETMYMHAMH.

Havana maTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh MOHATHAMHU: MOCJIEIOBATENbHOCTh, apU(MeTHUecKass U TeoMeTpHuYecKas
IIPOrPECCUH.

OnepupoBaTh MOHATUAMHU: OECKOHEUHO YObIBarollas reoMeTpuyeckas Mporpeccus, cymMma
0OeCKOHEYHO YOBIBAIOIIEH reOMEeTPUIECKON MPOrPECCHHU.

3agaBaTh MOCIEI0BATEIBHOCTH PA3JIMYHBIMU CLIOCOOAMM.

Hcnonp30BaTh CBOKCTBA MOCIIEI0BATENBHOCTEW U MIPOIPECCUI ISl PEILIEHUS pEAJIbHBIX 3a]a4
IIPUKIIATHOTO XapaKTepa.

MHuoxecTBa M JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONI€paIlMH HaJl MHOXECTBAMH.

Hcrnonb30BaTh TEOPETHUKO-MHOKECTBEHHBIN anmnapar Uil ONMCAHUS PEATbHBIX IMPOLECCOB H
SIBJICHUM, TIPU PEIIEHUH 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMU: OIIPENEIEHNUE, TEOPEMA, CIEICTBUE, 10KA3ATEIBCTBO.
11 KUIIACC

Yucya 1 BLIYUCIECHHUS
OrnepupoBaTh MOHSATUSMU: HATYpaJbHOE, LEJI0€ YKCIIO; MUCIOIb30BaTh MPU3HAKU JEIMMOCTU

LEJIBIX YUCEIT, pa3JI0KCHUEC YHCJIa Ha IIPOCTHIC MHOXKUTCIIN I PECIICHUA 3a4a4.



OnepupoBaTh NOHATHEM: CTEIIEHD C PALIMOHAIBLHBIM IIOKA3aTENIEM.

OnepupoBaTh MOHATUAMH: JIoTapu(M YUCIIA, TECATUYHBIC U HATYPaJIbHBIC JIOTapU(MBI.

YpaBHeHusI U HePaBEeHCTBA

[TpuMeHATh CBOMCTBA CTENEHM JUIS MPEOOpPa30BaHUS BBIPAKCHUIN; OMEPHPOBATH MOHIATUSIMU:
[I0KAa3aTeIbHOE YPaBHEHUE M HEPABEHCTBO; pellaThb OCHOBHBIE TUIIBI MIOKA3aTEIbHbIX YPAaBHEHUN
Y HEPaBEHCTB.

BomonHATe  mpeoOpa3zoBaHMA  BBIPAKCHHN, COJIEpXKAIIMX JIOTapu(MBI, ONEpUpPOBATH
HNOHATUSAMM: JIOTapu(MUUECKOE YpaBHEHHME M HEPaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

Haxoauts perieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CHUCTEMA JIMHEWHBIX YPaBHEHMH M €€ pEIICHHE; HCIIOIb30BaTh
CUCTEMY JIMHEWHBIX YPABHEHUH /U1 PELICHUS PAKTUYECKUX 3a/ad.

HaxoguThs pemeHns NpoCTEMINX CUCTEM M COBOKYIHOCTEH DPALMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB.

MozenupoBaTh peanbHble CUTYyalluu Ha A3bIKE ajareOphl, COCTABIATh BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA M CHUCTEMbl II0 YCJIOBUIO 3a/laud, MCCIEJOBAaTh IIOCTPOECHHBIE MOJAEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHN U TpaPUKH

OnepupoBaTh MOHATHAMM: NepHOANYEcKas QYHKIUS, MPOMEKYTKH MOHOTOHHOCTH (DYHKIUH,
TOYKH SKCTpeMyMa (pYHKIIMH, HauOoJIbllIee U HaMMEHbIIIee 3HaUe€HUsI (PYHKIMH Ha IIPOMEKYTKE;
UCIIOJIb30BaTh MX JIJIsl UCCIIEAOBAaHUS (DYHKIIUY, 3aJJaHHOM rpaukoMm.

OnepupoBatb MTOHATUSIMH: rpaduku IIOKa3aTeJIbHOM, sorapupmuueckoin u
TPUTOHOMETPUUYECKUX (YHKLUH; N300paXkaTh X HA KOOPIUHATHOW IJIOCKOCTH M UCIOJIb30BAThH

JUISl pEIIEHUS] YPAaBHEHUIN U HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOHN MJIOCKOCTH IpadMKH JIMHEHHBIX ypaBHEHUH M UCHOJIB30BATh
UX JUIS PEIICHUS CUCTEMBI IMHEUHBIX YPABHEHU.

Hcnonb3oBatek rpaduku GyHKIMN 17Is1 HCCIIEAOBAHUS MPOLIECCOB M 3aBUCUMOCTEH U3 APYrHX
y4eOHBIX AUCLUIUINH.

Hauyana mareMaTH4ecKOro aHajmu3a

OmnepupoBaTh NOHATHSAMH: HENpepbIBHAA (YHKLUS; MPOU3BOAHAS (PYHKLMHU; HCIOIH30BATH
reOMEeTPUYECKUi B (PU3MYECKHI CMBICI TPOU3BOIHON IS peLIeHUs 3a1ay.

Haxoaute mnpou3BOAHBIE 3JIEMEHTAPHBIX (YHKUIWH, BBIYUCIATH MPOU3BOJHBIC CYMMBI,

MIPOM3BEICHUSI, YACTHOTO (PYHKIIHHA.



Hcnons30BaTh MPOW3BOAHYIO TSI UCCIIENOBaHMs (DYHKIIMM HA MOHOTOHHOCTb M 9KCTPEMYMBI,
IMPUMEHSTH PE3yJbTaThl HCCIICIOBAHMS K TIOCTPOCHHUIO IPa(UKOB.

Hcnop30BaTh MPOU3BOIHYIO IS HAXOXKACHHS HAWIYYIIEro PEIICHUS B MPHUKIATHBIX, B TOM
YHpCiIe COIMAIBHO-OKOHOMUYECKHX, 3aa4ax.

OnepupoBaTh MOHATHSAMH: TIEpBOOOpa3Has M MHTErpal; IMOHUMAaTh T'€OMETPHYCCKUN H
(bU3HYECKUI CMBICIT HHTErpaa.

Haxonute mepBooOpa3HbIe 3JIEMEHTApHBIX (DYHKIHMH; BBIYHCIATH HHTETpPal 10 (popmylie
Herorona—JleniOouuma.

Pemare mpuKiIagHbie 3a7add, B TOM YHCJIC COLMAIbLHO-KOHOMHYECKOTO M (U3UYCCKOrO

XapakTepa, CpeaACTBaAMH MAaTCMATHUYCCKOI'O aHaJIn3a.



TEMATHYECKOE IINTIAHUPOBAHUE
10 KJIACC
KouunyecTBo 4yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3/ie/ioB H TEM MPOrPaMMBbI (wipposre)
/i pasa porp Beero Kontpoabhbie | IlpakTuueckue | ogpasoparensubie
padoThI padoTsbI pecypcnl
1 MHOeCTBa palHOHAIBHBIX U JICHCTBUTEILHBIX YUCE]L. 14 1 5 https://skysmart.ru/
ParroHasbHbIe YpaBHCHHUS M HEPABCHCTBA https://eqge.sdamgia.ru/
https://skysmart.r
2 | @ynkuuu u rpaduku. CTeneHs ¢ IebIM 0Ka3aTeneM 6 0 1 h::gi;iq\éss d:r;ql:; ru/
3 Apudmerndeckuii KOpeHb N—0ii CTEMeHH. 18 1 ) https://skysmart.ru/
HppanuoHaibHble ypaBHEHHs U HEPaBEHCTBA https://ege.sdamgia.ru/
4 ®opmyibl TpuroHomerpun. TpuroHoMeTprudecKie 29 1 5 https://skysmart.ru/
ypaBHEHUS https://ege.sdamgia.ru/
5 | [locnemoBaTenbHOCTH M MPOTPECCUN 5 0 1 https:/Iskysmart.ru/
https://ege.sdamgia.ru/
6 | [loBropenue, 0600IIeHHE, CUCTEMATHU3AIIUS 3HAHUIMA 3 1 0 EEEEZZEZSS;Z:;;?; u/
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 8

11

KJIACC

KoanuyecTBo 4acoB

Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIE (LM (POBbIE)
Kourpoabnbie | IIpakTuyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHBIE Pecypchl
padoTbl paboThI
CreneHs ¢ palioHaIbLHBIM MTOKA3aTENIEM. https://skysmart.ru/
1 | Iloxa3zarenbHas pynkuus. [TokazaTenbHble 12 1 1 https://ege.sdamgia.ru/
YpaBHEHHS U HEPABEHCTBA https://resh.edu.ru/subject/51/resh.edu.ru




Jlorapudmuueckas GyHKIHS.

https://skysmart.ru/

I[TPOTPAMME

2 | Jlorapubmudeckue ypaBHEHUS U 12 https://ege.sdamgia.ru/

HEPaBEHCTBA https://resh.edu.ru/subject/51/resh.edu.ru
TpuronomeTpuueckre GYHKIHHA U UX https://skysmart.ru/

3 | rpaduku. TpuroHomeTpudeckue 9 https://ege.sdamgia.ru/

HEpPaBCHCTBA https://resh.edu.ru/subject/51/resh.edu.ru
https://skysmart.ru/

4 | IIpousBoanas. IIpuMeHeHNE TIPOU3BOIHOM 24 https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/resh.edu.ru
https://skysmart.ru/

5 | WHrerpan u ero npuMeHEHHUs 9 https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/resh.edu.ru
https://skysmart.ru/

6 | Cucrembl ypaBHEHUI 12 https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/resh.edu.ru
https://skysmart.ru/

HatypanbHble 1 11enbie 9rcia 6 https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/resh.edu.ru
[ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS https://skysmart.rl_J/
8 A ’ ’ 18 https://eqe.sdamma.ru/_
https://resh.edu.ru/subject/51/resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 102




YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJIBHOI'O
ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

Anrebpa u Hauana marematuueckoro aHanumza 10-11.Anumos 111A.

IIpocsemenue 2023

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA
Anrebpa u1 Hauana MaTeMaTHYECKOro aHalu3a. Jlupakruyeckue MaTepHaibl.

abynnn M., TxaueBa M.B. Ilpocsemenne 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://skysmart.ru/ https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/ resh.edu.ru
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