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MNOACHUTEJIbHASA 3AIINCKA

Pabouast mporpamMma y4eOHOTO Kypca «Anredpa v Havajga MaTeMaTHYECKOTO aHaIn3a» 0a30BOTO
ypoBHs as oOyuaromuxes 10 —11 kmaccoB pa3zpaboTtana Ha ocHOBe DeepaibHOTO TOCYIAPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApTa CpeAHero oOmero oOpa3oBaHUsS, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEIBABISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, W TPAIUIUN POCCUUCKOTO
oOpazoBanus. Peanuzamus mporpamMmbl OOECHEUMBAET OBJAJACHHUE KIIOYEBBIMU KOMIETEHIIUSIMH,
COCTaBJISIONIMMH OCHOBY JJII CaMOPAa3BUTHsI M HENPEPHIBHOTO 00pa3oBaHUs, IIEIIOCTHOCTh
OOIEKYIBTYPHOT0, TMYHOCTHOT'O U TIO3HABATEILHOTO PA3BUTUS IMYHOCTH 00YUAIOIIHUXCS.

HEJIM U3YUYEHUSA YYEBHOT'O KYPCA

Kypc «Anrebpa u Hayasa MaTeMaTHUECKOTrO aHAIM3ay ABIIETCS OJHUM U3 Hanbolyiee 3HAYUMBIX B
porpaMMe CTapiied MIKOJIbI, MOCKOIbKY, C OJHOW CTOPOHBI, OH OOECIIEUYUBACT MHCTPYMEHTAILHYIO
0a3y a1 U3y4eHHUs! BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C APYroil CTOPOHBI, (POPMHUPYET JIOrHUECKOe
1 abCTPaKTHOE MBIIUICHUE yYalllUXCs Ha YPOBHE, HEOOXOIUMOM JUIsi OCBOCHHUS KYpPCOB HH(POPMATHKH,
OOIIeCTBO3HAHUS, HUCTOPHH, CJIOBECHOCTH. B paMkax [HaHHOTO Kypca Yydalluecs OBJaJeBalOT
VHUBEPCATbHBIM SI3BIKOM COBPEMEHHOW HayKu, KoTopas (OpMyIUpyeT CBOM JOCTHKCHHS B
MaTeMaTH4ecKoi dopme.

Kypc anreOpbl W Hauan MaTeMaTHYECKOTO aHallM3a 3aKJaJblBaeT OCHOBY JMJIsS YCIEIIHOTO
OBIIQJICHUS] 3aKOHAMU (PU3UKH, XUMHUHU, OMOJIOTUHM, MOHMMAHUS OCHOBHBIX TEHICHIIMNA SKOHOMHUKU H
OOIICCTBEHHON JKW3HHU, TO3BOJSET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJb30BaTh WX B IOBCEIHEBHON >KuM3HU. B Toxxke Bpemsi oOBiIajaeHUE
aOCTpaKTHBIMH W JIOTHYECKH CTPOTHMMH MAaTEMaTHYCCKHMH KOHCTPYKIMSIMA pa3BHBACT YMCHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh UCTHHHOCTH YTBEPXKACHUS, HCIIOIB30BaTh 0000IIEHUE U
KOHKPETH3aIUI0, abCTparnpoBaHue U aHAJIOTHIO, (POPMHUPYET KPEaTHBHOE U KPUTHUYECKOE MBITIIICHUE. B
XO0JIe M3y4eHHus anreOpbl M Havyajl MaTEeMAaTHMYeCKOTO aHalIMW3a B CTaplIeil IIKOJe y4alluecs MOTy4aroT
HOBBIW OIIBIT PEIICHUS NMPUKIATHBIX 33/1a49, CAMOCTOSATEIIHBHOTO TIOCTPOCHUSI MAaTEMATUIECKUX MOJEIEeH
pEabHBIX CUTyalldid M HMHTEPHpPETAlMU T[OJTYYCHHBIX pPEIICHUH, 3HAKOMSTCS C MpUMepaMu
MaTEMaTHYeCKUX 3aKOHOMEPHOCTEM B TMPUPOJE, HAyKe U B HCKYCCTBE, C BBIJAIOLIUMUCS
MaTEeMaTHYECKUMH OTKPBITUSIMU M X aBTOPAMH.

Kypc obnagaet 3Ha4nTETbHBIM BOCIIUTATEIBHBIM OTEHIIMAIOM, KOTOPBIN pean3yeTcs Kak yepes
y4eOHBI MaTepual, CIoCOOCTBYIOMHKI (OPMUPOBAHHIO HAYYHOTO MHPOBO33PCHHS, TaK W dYepes
cnenupuKy  y4eOHOM  [eATenbHOCTH,  TpeOylomel  caMOCTOATENbHOCTH,  aKKYpaTHOCTH,
MIPOJIOJKUTEIILHOW KOHIIEHTPAIIMY BHUMAHUS M OTBETCTBEHHOCTH 32 TIOJyUEHHBINA Pe3yJIbTarT.

B ocHoBe wMeromuku oO0yuyeHHs anredpe M HayalaM MaTeMaTH4YeCKOro aHalnu3a JIeHKHUT
JeSTeIbHOCTHBIN MPUHITUT O0yISHUSI.

Crtpykrypa Kypca «Anredpa W Hadajga MaTEeMaTHUECKOTO aHalIM3a» BKIIOYAET CIEAYIOIIne
COJIEPKATEIIBHO-METOAMYCCKHE JIMHUN: «YHca U BRIYUCICHUS Y, «DyHKINA U Tpaduki», «YpaBHCHUS
U HepaBeHCTBa», «Hauama MmaremaTuueckoro aHanusa», «MHOXeCTBa M JIOTHKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOANYCCKHUE JIMHAHM W3YYalOTCsl Ha TPOTSHKCHHH JBYX JIET OOydeHHUs B CTapIICH
IIKOJIEe, €CTECTBEHHO JIOTIONHSS APYT APYra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMU U pa3jieliaMu.
JlaHHBIH Kypc SBJISIETCS WHTETPATHBHBIM, IOCKOJIBKY OOBEIMHSET B ceO€ CoJepiKaHWe HECKOJIbKHUX
MaTeMaTHYECKUX TUCIHILIMH: anredpa, TPUrOHOMETPHsI, MaTeMaTHYECKUI aHallN3, TEOPUS MHOXKECTB U
ap. ITo Mepe TOoro kak yJamiyecs: OBJIaJIeBaIOT BcE OoJiee MMPOKUM MATEMATHUSCKHUM aIlliapaToM, y HUX
MOCNe0BaTeNbHO (HOPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUeCKYI MOJEeb
pEaTbHOU CHTYyaIlWH, IPAMEHSTh 3HAHUS, TOJydeHHBIC B Kypce «AlreOpa ¥ Hadajla MaTeMaTHYECKOTO
aHalM3a», OIS PEUIeHHs] CaMOCTOATEIhHO CHOPMYIMPOBAHHONW MaTeMAaTHMUYECKOH 3adadd, a 3aTeM
HHTEPIPETHPOBATH MOJTYICHHBIN pe3yiIbTar.

CopepxarenpHO-MeTONMYECKass JHHHUS «YKMcna W BBIYHUCICHHS» 3aBepuiacT (OpMUPOBAHUE
HaBBIKOB HCIIOJB30BAHMS JIEUCTBUTEIBHBIX YHCE, KOTOpPOE OBLIO HAdyaToO B OCHOBHOW IKose. B
CTapliei mKkojie 0co0oe BHUMaHHUE yaenseTcs (GOPMUPOBAHUIO MPOYHBIX BBIYUCIUTEIHHBIX HABBHIKOB,
BKJTFOYAIONIUX B CeOsl WCIOIB30BAaHUE PA3IUIHBIX (POPM 3aMMHUCH JCHCTBUTEIHLHOTO YHCIIA, YMEHHUE
paIMoOHAIBbHO BBITIONHSATH JACUCTBUS C HUMHU, JeTaTh MPUKHUIIKY, OLIEHUBATh pe3ynbTaT. O0yuaronuecs
MIOJTYYaOT HABBIKW MPHOIMKEHHBIX BBIYACICHHM, BBITIOJHEHUS JICHCTBUN C YMCIaMHM, 3alIHCAHHBIMU B
CTaHJIapTHOU (hopMe, UCTIOTH30BAHMS MATEMAaTUIECKIX KOHCTAHT, OIICHUBAHUS YUCIIOBBIX BBIPAKCHHA.



JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAM3yeTcs Ha MPOTSHKEHUU BCEro OOyuUeHHs B cTapuiei
LIKOJIE, TOCKOJIBKY B KayKJIOM pa3zelie MpOorpaMMbl IPEAYCMOTPEHO PELIEHUE COOTBETCTBYIOIINX 3aay.
OOyuaronyecss  OBJAAEBAIOT  PA3IMYHBIMM ~ METOJAMHU  pEIIEHHUs  LENbIX, palUOHAJIBHBIX,
UppPAlMOHANIBHBIX, IIOKa3aTelIbHBIX, JIOTapU(PMUYECKUX U  TPUTOHOMETPUUYECKUX  ypaBHEHUH,
HEpaBEHCTB M UX cucTeM. [lomydeHHbIE yMEHHMS HCHOJB3YIOTCS NPU HUCCIEAOBAaHUHM (DYHKIHMHA ¢
MOMOUIBI0 TPOU3BOJHOM, PEHIeHUHM MNPUKIATHBIX 3a7ad M 3a/Jad Ha HaxXOoXkJeHWE HauOOJbLINX U
HAaMMEHbIINX 3HaueHW ¢yakiun. JlanHas copaepkaTenpHas JUHHUS BKIIOYaeT B ce0s  Takke
(dbopMUpOBaHHE YMEHHI BBIIOIHATH pacyEThl MO (popmyrnam, MpeoOpa3oBaHUs LIEIbIX, PAl[HOHATIBHBIX,
UPPALMOHAIIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUMN, a TAK)KE BBIPAXKEHUM, COJEPKAILMX CTEIIEHU U
norapudmbl. braronaps u3ydeHuio anredpanvyeckoro Marepuaia MPOUCXOAUT AalibHEIIee pa3BUTHE
AITOPUTMUYECKOTO M AOCTPAKTHOTO MBIIUICHUS YyYaluxcs, (OPMHUPYIOTCS HaBBIKUA JETYKTUBHBIX
paccyx1eHUid, paboThl ¢ CUMBOJIBHBIMH (hOpMaMHU, IPEICTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH
B BHJC PAaBEHCTB M HEpPaBEHCTB. Ajredpa mpemnaraer 3((eKTHBHbIE WHCTPYMEHTHI MJISI PEUICHHUS
MIPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJa4, HArjasJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKa HAYKU.

CopepxarenbHo-MeTouYecKas JIMHUA «DyHKIUU U Tpa@UKu» TECHO MEpervieTaeTcs ¢ APYruMu
JUHUSAMHU Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3a7a€T I0CIIEOBATEIbHOCTh M3YYEHMs] MaTepHala.
W3ydyeHue cTeneHHO#, MOKa3aTeNbHOM, JOrapuMUYECKOM U TPUTOHOMETPUUYECKUX (YHKUUH, UX
CBOWCTB U rpa)MKOB, UCMOIb30BaHUE (DYHKIUI IJIsl peIIeHHs 3a7ad U3 APYruX y4eOHBIX MPEIMETOB U
peanbHOM KU3HU TECHO CBSI3aHO KAaK C MAaT€MAaTHUYECKUM aHAJU30M, TaK U C PELICHUEM YpPaBHEHUU U
HepaBeHCTB. [Ipu 3TOM GoJbIIOe BHUMaHUE yAenseTcs (OPMUPOBAHUIO YMEHUS BhIpaKaTh GopMyIaMu
3aBUCHUMOCTH MEXY DPa3IMYHBIMU BEIMYMHAMH, HUCCIEIOBATh MOJyUYEHHbIE (YHKIIMH, CTPOUTH HX
rpadgukn. Matepuan 3TOW COAEpXKATEIbHOM JMHUM HAIEJIeH Ha pPa3BUTUE YMEHUH M HaBBIKOB,
MO3BOJISIIOIIMX BBIPAKATh 3aBHUCUMOCTH MEXAY BEIMYMHAMHU B Pa3IUYHON (QopMe: aHATUTHYECKOH,
rpadudeckoil u ciaoBecHOM. Ero m3yueHune crnocoOCTBYET Pa3BUTHIO aITOPUTMHYECKOTO MBIIUICHUS,
CHOCOOHOCTH K 00OOIICHUIO 1 KOHKPETU3aIluH, UCIIOJIb30BAHUIO AaHATIOTUH.

ConepxarenpHas nauHUS «Hawyama MareMatnueckoro aHaiau3a» [O3BOJISIET CYIIECTBEHHO
pacmMpuTh KPyr Kak MaTeMaTWYeCKHX, TaK W TMPHUKIAJHBIX 3a/a4, JOCTYIHBIX OOydYaromMMcs, y
KOTOPBIX TMOSIBJISIETCS BO3MOXHOCTh HCCIENOBaTh M CTPOUTH TIpaduku (GYHKIHHA, ONpenensaTh HUX
HanOONbIINE W HAMMEHBIIME 3HAYCHHS, BBIUUCIATH IUIOMAAn (GuUryp M OOBEMBI TeEN, HAXOAWTH
CKOPOCTH M YCKOpPEHMS IpoueccoB. JlaHHas coxepikaTenpHas JUHUS OTKPHIBAET HOBBIE BO3MOXXKHOCTH
MIOCTPOCHUSI MAaTEMATUYECKUX MOJIEJeH peabHBbIX CUTYyallUd, HAXOXKICHMsI HAWIY4YLIero pelieHus B
NPUKJIAJHBIX, B TOM YHCJIE€ COLMAIBHO-DKOHOMMUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro aHajlin3a CIIOCOOCTBYET pPa3BUTHUIO aOCTPAKTHOTO, (HOPMATBHO-TOTUYECKOTO |
KpPEaTHBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHMH PACHO3HABATH MPOSIBICHUS 3aKOHOB MaTEMAaTUKU B
HayKe, TeXHUKE U ucKyccTBe. OOyyaromuecs y3HaloT O BBIIAIOIINUXCS pe3yIbTaTax, MOJTYYeHHbIX B X0/1€
pa3BUTHSA MAaTEMATHKHU KaK HAyKH, U UX aBTOPaX.

CopepxarenpHo-MeTOIMYEeCKass JUHUS «MHOXeCTBa M JIOTUKa» B OCHOBHOM IIOCBSIIEHA
JIEMEHTaM TE€OPUU MHOXKECTB. Te€OpEeTHKO-MHOKECTBEHHBIE MPECTABICHUS MPOHU3BIBAIOT BECH KYpC
IIKOJIbHOM MaTeMaTHKU U MpeasiaraloT Hanbojee YHUBEpCaIbHbINA S3bIK, OOBEINHSAIOMNN BCE pa3/IeIibl
MaTEMaTUKU M €€ IMPWIOKEHUH, OHU CBSA3BIBAIOT Pa3HblE MAaTEMATUYECKUE AMCLUILUIMHBI B E€IMHOE
nenoe. [loaTromy BakHO J1aTh BO3MOXHOCTbH IIKOJBHUKY MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTEMaTUKHU U UCIIOJIb30BaTh €r0 Ul BEIPAKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa um Hayajla MaTeMaTHUYECKOIO aHalli3a» NPUCYTCTBYIOT TaKK€ OCHOBBI
MaTeMaTHYeCKOr0 MOJEIHPOBAHUS, KOTOPbIE MPU3BaHbl CPOPMHUPOBATH HABBIKUA MOCTPOCHHS MOJEIeH
peaJIbHBIX CUTYAllUH, CCIIEIOBAHMS 3TUX MOJIEJIEeH ¢ MOMOIIBIO alnapara ajaredpbl 1 MaTeMaTUYecKOro
aHaJIn3a M UHTEPIPETALNU IIOJIYYEHHBIX pe3ylbTaToB. Takue 3ajaHus BIUIETEHbl B KaXAbIA U3
pa3zesioB MpOrpaMMbl, IMOCKOJBKY BEChb MarepHall Kypca ILIMPOKO HCHOJB3YEeTCS sl pPEeleHus
NpUKIaAHBIX 3a1ad. [lpym pemeHuM peanbHbIX MNPAKTUYECKUX 3alad  ydalllhuecs pa3BUBAIOT
Ha0J110/1aTeNbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIOIB30BaTh aHAJIOTHUIO,
00001aTh U KOHKPETU3UPOBaTh Mpobiemy. JledarenbHOCTh MO (POPMUPOBAHUIO HABBIKOB DPELICHHUS
MPUKJIAJHBIX 3a/Ja4 OpraHu3yeTrcs B MpOIlecce H3YyYeHHs BceX TeM Kypca «Ainrebpa W Hauaia
MaTEMaTHYECKOI0 aHAJIN3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B y4ebHOM 1utaHe Ha M3ydeHHE Kypca ainreOpbl U Havall MaTeMAaTHYSCKOTO aHaln3a Ha 0a30BOM YPOBHE OTBOIHTCS 2
yaca B Hezento B 10 kiacce u 3 yaca B Henento B 11 kiacce, Beero 3a iBa roga oOyuenusi — 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Ymncsia v BbIYUCTCHUSA

Pannonaneupie uucna. OOBIKHOBEHHBIE U JIECATHYHBIE JpOOH, TPOLEHTHI, OECKOHEUHBIE
nepuoandeckne Apodu. ApudMeTHdyecKue Omepanuyd ¢ PalHOHATBHBIMU YHUCIIaMH, MPeoOpa3oBaHUs
YHCIOBBIX BbIpakeHui. [Ipumenenue apoOell W MPOLEHTOB JI pEUICHHs MPHUKIAJAHBIX 3ajad W3
Pa3IMYHBIX OTPACiEN 3HAHUW U PEaJbHOW KU3HU.

JleiicTBuTenbHbIe yncia. PalioHanbHble U HppalMoHaIbHbIe Yucia. ApudMeTHIECKHEe Ollepaliu
C JEHCTBUTENBbHBIMH YHCIaMU. [IpuONKEHHBIC BBIYMCICHUS, TPABWIIA OKPYIJICHUS, NPUKUAKA U
OLICHKA PE3yJIbTATA BHIYUCICHUM.

Crenenp ¢ mensiM mnokazareneM. CranpmapTHas QopMa 3amucH  JEHCTBUTENBHOTO YHCTIA.
Hcnonb3oBanue moaxopsiieid (opMbl 3alUCh JEHCTBUTENBHBIX YHCEN ISl PEIIeHUs MPaKTHYECKUX
3a]1a4 U IIPEJICTaBICHUS] JaHHBIX.

Apudmerndeckuii KOpeHb HaTypajlbHOW crerneHu. [lelicTBUsS ¢ apuPMETHYECKUMH KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCMHYC M TaHIE€HC YHMCIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHHYC, ApKTaHTEHC
YKCJIOBOTO apryMeHTa.

YpaBHeHNsI 1 HEPAaBEHCTBA

ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUSL.

[Ipeobpa3oBaHue TPUTOHOMETPUUYECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBL.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo 1 UHTEpBajoB.

Pemenue nenbix 1 [poOHO-PAIMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Pelienne TpUroHOMeTpUYECKUX YPAaBHEHUM.

[IpumeneHue ypaBHEHUH U HEpPABEHCTB K pEILIEHUI0O MaTEeMaTHMUECKHUX 3a7ad U 3a7ad U3
pa3IMyYHbIX 00JacTel HAyKH U peallbHOM JKU3HH.

DyHKkUUH U rpaguKu

Oyukuwms, crnocoos! 3aganus pyukiun. ['paduk pynkuuu. Bzaumuo o6patubie pyHKINU.

OO6nacTh ompezaeneHUuss U MHOXeCTBO 3HaueHMM QyHkuuu. Hymu dynkuuu. ITpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

Crenennas QyHKIHS ¢ HATypaJbHBIM U LIeNbIM TIoka3zareneM. E€ coiicTBa u rpadguk. CBoMCTBa U
rpaduK KOpHS N-Oi CTENEHH.

Tpuronomerpuyeckasi OKpPYKHOCTb, OINpEAEIEHUE TPUTOHOMETPUUECKUX (PYHKIUN YUCIOBOTO

apryMeHTa.

Hauana maTeMaTH4eCKOro aHaIn3a

[TocnenoBarensHOCTH, CIOCOOBI 3a/laHus MOCJIE0BATEIBHOCTEN. MoHOTOHHBIE
M0CJIEI0BATEIBHOCTH.

Apudmernueckas U reomeTrpuueckas mporpeccuu. beckoHedHo yObIBarolas reoMerpuyeckas
nporpeccusi. Cymma OeckOoHEYHO yObIBarolllell reomMeTpudeckoil mporpeccuu. Popmyina CIOKHBIX
IIPOLEHTOB. M cIIo/Ib30BaHNe IPOrPECCUU ISl PELIEHMSI pEAJIBHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHoxecTBO, omnepanuu Haj MHokecTBamu. Jlmarpammsl Oiiepa—BenHa. IIpumenenue
TEOPETUKO-MHOKECTBEHHOI'O ammapara Jjisi ONHUCAaHUS pealbHbIX MPOLIECCOB U SBIEHUH, IPU PEIICHUN
3a7a4d U3 IPYrux y4eOHBIX MTPEIMETOB.

Omnpenenenne, TeopeMa, CIEACTBUE, T0KA3ATEIBCTBO.

11 KJIACC
Yucsa v BbIYUCICHUSA
Harypanbnsle u nensle yncna. [I[pu3Haku 1e1MMOCTH LETBIX YACEN.
Crenens ¢ paniMoOHAILHBIM TOKa3zaresieM. CBOMCTBA CTETICHHU.
Jlorapudm yucna. JlecaTuuHble 1 HaTypaibHbIE JIOrapu(MBI.



YpaBHeHHUs M HEpaABEHCTBA
[IpeoOpazoBanue BeIpaKEHUH, COIEPKAIINUX JOTapHUPMBI.
[TpeoOpa3oBanue BBIpAKEHUN, COACPIKAIINX CTENCHH C PAI[HOHAIBHBIM MTOKA3aTEIEeM.
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.
Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.
CucreMbl IMHEHHBIX ypaBHEHUH. PellleHne npuKkiIaJHbIX 3a/1a4 ¢ IOMOIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU.
CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.
[IpuMeHeHne ypaBHEHMI, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTUYECKHX 3a7a4 U 3a7a4 U3
pa3nuYHBIX 001aCTe HAYKH U pPeaIbHOM KU3HH.
DOyHKIUM U rpapuKu
Oynkuus. [lepuonnueckue GpyHkuuu. [IpomMexyTkn MOHOTOHHOCTH (DYHKIMH. MakCUMyMBbI U
MUHUMYMBI GyHKIIMU. Hanbombiiee n HauMeHbllee 3HaYeHHe (PYHKIUN HA IPOMEKYTKE.
Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U rpauKH.
[TokazarenbHas u gorapudmuyeckas GyHKIUU, KX CBOMCTBA U TpadUKH.
Hcnons3oBanue rpadukoB HYHKIIUHN ISl peICHUS] YPABHCHUN U TMHEWHBIX CUCTEM.
Hcnonk3oBanue rpadukoB pyHKIMIA JJIsT MCCIIEOBAHUS MPOIIECCOB U 3aBUCHUMOCTEM, KOTOPbIE
BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUX YU€OHBIX IPEIMETOB U PEATbHOU KU3HU.
Hauyana maTemMaTn4yeckoro aHajaimsa
HenpepeiBable pyHKIIMU. MeTon MHTEPBAIOB /1J1sl pELICHHS] HEPABEHCTB.
[TpousBoanas ¢pyukiuu. ['eomerpuueckuii u GU3NIECKUNA CMBICI POU3BOTHOM.
[TponsBonHble d3neMeHTapHBIX (yHKIMA. DOpMyIbl HAXO0XKIECHUS MPOU3BOJHOW CYMMBI,
MIPOM3BE/ICHUS U YaCTHOTO (PYHKIIUH.
[IpumeHeHne TPOM3ZBOAHOM K HCCIEAOBAHHIO (DYHKIMA HAa MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxaenne HaubosbIIero 1 HaMMEHbILIEro 3HaYeHHs PYHKIIMHM Ha OTPE3KeE.
[IpuMeHeHre MPOM3BOJHON JJI HAXOKJICHUS HAWJIYYILIEro pEUIeHUs B MPUKIAIHBIX 337aydax,
UISL OTIPEJICIIEHUS] CKOPOCTH TPOoIlecca, 3alaHHOTO (OPMYIIOH UITH TpauKOM.
[TepBooOpaznas. Tabnuia nepBooOPa3HBIX.
WuTerpai, ero reoMeTpudeckuii 1 GU3NISCKUil CMBICI. Bhruuciienne mHTEerpasia mo Gopmyie
Herorona—IJleiibHuna.
INJIAHUPYEMBIE PE3YJIbTATBI
OcBoenne yueOHOro npenMera «MaremaTuka» JIOJDKHO OOecleurBaTh JOCTUKEHHE Ha YpOBHE
cpenHero ooOmero o0Opa3oBaHUS CIEAYIOIIMX JIMYHOCTHBIX, METANpPEAMETHbIX M IPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:
JIMYHOCTHBIE PE3YJIBTATHI
JINYyHOCTHBIE ~ pPE3yNbTaThl OCBOEHHUS HporpamMMbl ydyeOHoro mnpeamera «MaTemaTuka»
XapaKTEPU3YIOTCS:
I'park1aHCKOE BOCIIUTAHUE:
c(OPMHUPOBAHHOCTHIO I'PAXJAAHCKON MO3ULUU O0YYaIOLIErocss Kak akTUBHOTO U OTBETCTBEHHOIO
YjieHa POCCUHCKOro OOIECTBa, MPEJICTABIEHUEM O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHHUS
pPa3IMYHBIX CTPYKTYp, SIBICHUH, MPOLENyp TpakJaHCKOro obmiectBa (BBIOOpPHI, OMPOCHl M IIp.),
YMEHHEM B3aMMOJAEHCTBOBATh C COLMAIbHBIMH MHCTUTYTAMHU B COOTBETCTBUU C UX (DYHKIUSAMH U
Ha3HA4YCHUEM.
ITaTpuOTUYECKOE BOCIIUTAHUE:
c(OPMHUPOBAHHOCTHIO POCCUNUCKON Tpa)KTaHCKOW MJIEHTUYHOCTH, YBaXXEHHUS K MPOIUIOMY U
HACTOSILIEMY POCCUMCKOM MaTeMaTUKH, LICHHOCTHBIM OTHOLICHUEM K JOCTHXKEHUSM POCCUMCKUX
MaTe€MaTHKOB M POCCUMCKONW MaT€MaTUYECKON IIKOJBI, K UCIIOJIB30BAHUIO 3TUX JOCTUKEHUN B JAPYTHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.
JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:
OCO3HaHMEM JIyXOBHBIX IIEHHOCTEH POCCHICKOro Hapojaa; cOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, 3THYECKOr0 MOBEJICHMS, CBA3AHHOTO C MPAKTUYECKUM IPUMEHEHHEM JOCTHKEHNHA HAyKH U
JesTeIbHOCTBIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOHUNBOTO OYyIYIIEro.




DCTeTUYECKOe BOCIUTAHUE:!

JCTETUYECKUM OTHOLIEHHEM K MHpPY, BKIIOYas ICTETUKY MaTEeMaTH4YeCKHX 3aKOHOMEpPHOCTEH,
OOBEKTOB, 3a/a4, pEIIeHUH, pacCyKACHUH; BOCIPHUUMYHBOCTHIO K MAaTEMaTHYECKUM acleKTaM
pa3IMYHbIX BUJOB UCKYCCTBA.

Du3HUecKoe BOCIIUTAHHUE:

Cc(OPMHUPOBAHHOCTBIO YMEHHUs NMPUMEHATh MaTeMaTHYeCKUe 3HaHWs B MHTEpecax 3J0pOBOrO U
6e3omacHOro 00pa3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3JI0POBBIO (3A0POBOE NMUTAHHE,
cOalaHCUPOBAHHBIN PEXUM 3aHATUH U OT/AbIXA, PEryiisipHas (pu3nyecKas aKTUBHOCTB); (U3MUECKOrO
COBEPILLICHCTBOBAHMSI, IPU 3aHATHSIX CIIOPTUBHO-0310POBUTEIBHOMN EATEILHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHWEM LIEHHOCTH TPYIOJIIOOMS; UHTEPECOM K pa3inyHbIM chepam
Ipo(eCCUOHATILHON JIeATEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM U €€ NpUIOKEHUSIMH, yMEHUEM
COBEpIIaTh OCO3HAHHBIA BHIOOp Oynymiel mpodeccuu W pearm30BBIBATH COOCTBEHHBIC YKU3HECHHBIC
IUIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTH4ecKOMYy O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSDKEHUHM BCEW JKM3HHM;, TOTOBHOCTHIO K AKTHBHOMY YYaCTHIO B PEIICHUWH TNPAKTHYECKUX 3a/adu
MaTeMaTHYeCKOM HalpaBIeHHOCTH.

OKOJIOrM4ecKOoe BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO ~ SKOJIOTMYECKOM  KYJIbTYpbl, IOHMMAHHEM BIIMSHUS  COLMAIBHO-
HKOHOMHYECKHUX MPOIECCOB HA COCTOSHUE TIPUPOIHON M COIMATBHOM CpPeIbl, OCO3HAHUEM TI00aTBHOTO
XapakTepa H5KOJIOTMYECKUX NpoOjeM; OpHeHTalMeld Ha MpPUMEHEHHEe MaTeMaTHYeCKHX 3HaHUM Ui
pereHust 3a/1a4 B 00J1aCTH OKPYXKAIOIIEH Cpeibl, IIIAHWPOBAHUS IMOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX
MOCTIEJICTBUM U1 OKPY’KaIOLIEH Cpebl.

LIeHHOCTH HAYYHOTO ITO3HAHUS:

C(OPMHUPOBAHHOCTBIO MHMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIECTBEHHOW MPAKTUKH, TOHUMAHWEM MaTEeMaTWYeCKOH HayKd Kak c(epbl 4eTO0BEYECKOU
NesTeIbHOCTH, ITANOB €€ Pa3BUTUS M 3HAYMMOCTH Ui Pa3sBUTHUS LIMBUIM3ALMU; OBJIAJCHUEM S3bIKOM
MaTeMaTUKd M MaTeMaTH4eCcKOM KyJbTYpoHl Kak CpeICTBOM IO3HAHUS MHpa; T'OTOBHOCTBIO
OCYIIECTBISITH MPOEKTHYIO U UCCIIEIOBATEIBCKYIO ACITEIHHOCTh WHANBUIYAIBHO U B TPYIIIIE.
METAIIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3ysbTaThl OCBOCHHUS IPOrpaMMbl y4eOHOro mpeaMera «MartemaTtuka
XapaKTepU3yloTCs OBJaJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OCUCMBUAMY, VHUBEDCATbHLIMU
KOMMYHUKAMUBHBIMU OCUCMEUAMU, YHUBEPCATbHLIMU PECYAMUGHBIMU OeUCMBUAMU.

1) Vhueepcanvhvle noznasamensuuie oeiicmsusi,  obecneyugaiom  Gpopmuposanue  6a306bix
KOCHUMUBHBIX NPOYecco8 obyuarwuxcs (0ceoeHue Memooo8 HNO3HAHUS OKPYICAIOWe20 Mupa;
npuMeHeHue 102U4eCcKUX, UCCIe008amenbCKux onepayull, ymeHuu pabomams ¢ uHgopmayueti).

basoBebie tornyeckue AecTBuUS:
BBISIBIIAITh M XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKH MaTEeMAaTUYECKUX OOBEKTOB, MOHATHI,
OTHOWICHWHA MEXAY TOHATHSAMH, (OPMYJIHPOBATH  OINpPEICIICHUS TOHSATUH;  YCTaHABJIMBAThH
CYIIECTBEHHBIN MpHU3HAK KIACCU(PUKAIMM, OCHOBAHUS M OOOOIIEHHS W CpPaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a;
BOCIIPUHMMATh, ()OPMYIHPOBATh U MPEOOPa30BBIBATh CYXKJIEHHS: YTBEPAUTENbHBIE U OTPULATEIbHBIE,
€IMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIC;
BBISIBJISAITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHBOpEYMs B (akTax, JaHHBIX,
HAOJIOACHUSAX W YTBEPXKACHUSAX; NpEIJIaraTh KPUTEPUH Ui BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;
JeTaTh BBIBOJIBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U WHIYKTHBHBIX YMO3aKIIOUEHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTUH;
MPOBOJIUTh CAMOCTOSITEIEHO  JIOKA3aTeNbCTBA MAaTEMAaTHYECKUX YTBEpXKIEHWH (TIpsSMBIE H  OT
MPOTHBHOTO), BBHICTpaMBaTh ApryMEHTAIMIO, IPUBOJIUTH MPUMEPHl M KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE CYKIICHUS U BBIBOJIBI;
BBIOMpATh CHOCO0 pelleHust ydeOHOo! 3aqaun (CpaBHUBATh HECKOJBKO BAPHAHTOB pEIIEHUs, BHIOWPATh
HanboJee MOAXOAIMNN ¢ YIETOM CAMOCTOSITENTFHO BBIJICIIEHHBIX KPUTEPHUEB).

basoBele uccaenoBaTeabCcKue 1eHCTBUS:




UCIOJIb30BaTh BOMPOCH KaK HMCCIEI0BATEIbCKHI MHCTPYMEHT IMO3HAHUS, (OPMYIMPOBATH BOMPOCHI,
¢bukcupymolye NpoTuBopeyne, npodaemMy, yCTaHaBIMBAaTh HCKOMOE U JaHHOE, (JOPMUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHEHUE;
MPOBOANTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIEAOBAHUE 110 YCTaHOBJICHHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJCHUS, MPOIECCa, BBIABICHHIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUAMHU, TIPOLIECCAMU;
CaMOCTOSITENTLHO (POPMYIIMPOBaTH 000OIIEHNUS U BBIBOJBI 110 PE3YJIbTaTaM IMPOBEIEHHOTO HAOIIOICHHUS,
UCCIIeIOBaHMs, OLECHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3Yy/IbTaTOB, BEIBOJIOB M O00OIICHHUI;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEIIOJIOKEHHS O €ro Pa3BUTHU
B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanueii:
BBIBJIATH AePUIUTHI MHPOPMAINK, TaHHBIX, HEOOXOAMMBIX ISl OTBETA HA BOMNPOC M JAJS PELICHUS
3a/1a4y;
BBIOMpaTh MH(QOPMAIMIO U3 HCTOYHUKOB DPA3JIMYHBIX THUIIOB, aHAIM3UPOBATh, CUCTEMATH3UPOBATH U
MHTEPIPETHPOBATH HHPOPMALIUIO PAa3IUYHBIX BHJIOB U ()OPM IpE/ICTABICHHUS;
CTPYKTYypUpOBaTh HH(MOpMALMIO, TMPEACTaBIsATh €€ B pa3IuuHbIX (opmax, WILIIOCTPUPOBATDH
rpaduyuecKy;
OLICHUBATh HAAEKHOCTh MH(POPMALIMH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvrvie KOMMYHUKAmMUGHbLE Oelicmeus, obecneuusarom cgpopmuposannocme
COYUANBHBIX HABLIKOS 00YUAIOUUXCAL.

OOueHue:
BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBHUSIMH U LEISIMH OOILIEHUS; SICHO,
TOYHO, TPAaMOTHO BBIPaYKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS
10 X0y PEIICHU 3a/1a4l, KOMMEHTUPOBAThH MOMYYEHHBIN PE3ysIbTarT;
B XO/1€ OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOHl TeMbI, MPOOJIEMBI, perraeMon
3a/layM, BBICKA3bIBaTh WJEU, HAIICJICHHbIC HA MOWCK PEIICHUS; COMOCTaBISATh CBOM CYXXICHHS C
CYXKJCHUSIMH JPYTUX YYaCTHHKOB JHaliora, OOHApy>KUBaTh pa3iHude U CXOJCTBO MO3UIMUH; B
KOPPEKTHOH Gopme (HOopMyIHpPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;
MIPEJICTaBIIATh PE3yJIbTaThl PEIICHUS 3a[]a4M, SKCIIEPUMEHTa, UCCIIeI0BAaHUs, IPOEKTA; CAMOCTOSTEIILHO
BBIOMPATH (OpPMAT BBICTYIICHHS C YIETOM 3aJ1a4 MPE3EHTAIMN 1 OCOOCHHOCTEH ayIuTOPHH.

CoTpyIHUYECTBO:

MOHUMaTh W WCIIOJB30BaTh NMPEHMYIIECTBA KOMAHJHOM W WHIMBUAYAJIBHOW PAaOOTHI MPH PEIICHUU
y4eOHBIX 3aJa4; MPUHUMATh LIEJIb COBMECTHOM JI€ATEIbHOCTH, TNIAHUPOBATh OPraHU3alli0 COBMECTHOM
paboThl, pacmpeneisTh BHABI pabOT, JOroBapuBaThbcs, OOCYKIaTh MPOLIECC U Pe3ynbTaT pPabOTHI;
0000111aTh MHEHHUS HECKOJILKHUX JIFOIEH;

y4acTBOBATh B TPYMNMOBBIX (opMax paboThl (0OCYKaeHHs, OOMEH MHEHHH, «MO3TOBBIE IITYPMbBI» U
UHbBIE); BBIOJHATH CBOIO 4acTh paOOTbl M KOOPAMHMPOBATH CBOM JEHCTBHUS C JIPYTMMHU YJICHAMHU
KOMAH/IbI; OIEHUBATh KAY€CTBO CBOETO BKJIAJa B OOIIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Yuuseepcanvuvie pecynsamuensie oeiicmeus, obecneuusarom dopmuposanue CMbICTIO8bIX
VCMAHOBOK U HCUHEHHBIX HABBIKOG TUUHOCTU.

CaMoopranuzarusi:

COCTaBJIATH IUIAH, aJITOPUTM PELeHHs 3a]1auu, BBIOUpaTh CIOCO0 PeLIeHUs ¢ YIETOM UMEIOIINUXCS
pPEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHHUH C
y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTpOJIb:

BJaJIeTh HABbIKAMM IO3HABATENBHOM pe(ueKCHH Kak OCO3HAHUS COBEpIIAEMbIX JCHCTBUH U
MBICTHTEBHBIX TPOIECCOB, MX pPE3yIbTAaTOB; BIAIECTh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJIS
mporiecca 1 pe3ysbTara pelieHuss MaTeMaTHYecKon 3a1auu;

MPEIBUICTh TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IPH PEIICHWH 3aJadd, BHOCHTh KOPPEKTHUBHI B
JeITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HANJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;




OLIEHUBATh COOTBETCTBHE pe3yjbTaTa IEM U YCIOBUSM, OOBACHATh NPUYHMHBI JOCTHKCHUS WIH
HEJOCTHKEHHSI PEe3yNbTaTOB JESTebHOCTH, HAaXOJIUTh OIIMOKY, NaBaTh OLEHKY NPUOOpPETEHHOMY
OTIBITY.
NPEIMETHBIE PE3YJBbTATHBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Hauala MaTeMaTHYeCKOro aHallM3a» Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHus JOKHO 00ecrednBaTh JOCTHKEHHUE CIEAYIOUINX MPEAMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaTOB:

10 KJIACC

Yucna ¥ BbIYMCTICHUS

OnepupoBaTh MOHATUAMU: pallMOHAIBHOE W JCHCTBUTEIBHOE YHUCIIO, OOBIKHOBEHHas W
JeCATUYHAs IPOOb, MPOLCHTHI.

BeinonuaATe apupmeTnyeckue onepannun ¢ pallMoOHaIbHBIMU U JJEHCTBUTEIbHBIMU YUCIIAMH.

BhImonHATh npuOIMKEHHBIE BBIYUCICHUS, UCIIONB3YS MPaBUIa OKPYTJICHUS, JeNaTh MPUKUAKY U
OLICHKY pe3yJIbTaTa BHIYMCICHUN.

OmnepupoBarh NOHATHSAMH: CTENEHb C IEJIBIM IIOKa3aTeleM; cTaHjpaptHas Qopma 3ammcu
JEMCTBUTENILHOIO YUCIIAa, KOPEHb HATypaJbHOM CTENEHH; MCIOJb30BATh MOAXOIAIIYI0 (POpMY 3alUCH
NEHUCTBUTENBHBIX YUCEN JUISl PEIIEHUs] IPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUSI JaHHBIX.

OnepupoBarh MOHATUAMHU: CUHYC, KOCMHYC W TaHI€HC IPOU3BOJBHOIO YIJIA; HCIOJb30BaTh
3aMMch MPOU3BOJIBHOIO YIjla uepe3 0OpaTHbIE TPUTOHOMETPUUECKUE (PYHKIIUH.

YpaBHeHNsI 1 HEPAaBEHCTBA

OnepupoBaTh MOHATUSMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO; 1€J0€, palMOHAIBHOE,
UPPAaLMOHAIILHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BoinonHsATe npeoOpa3zoBaHusl TPUTOHOMETPUUECKHUX BBIPAXKEHUN M peIlaTh TPUTOHOMETPUUYECKUE
YPaBHEHUS.

BoinonHATe peoOpa3oBaHus LENbIX, pallMOHAIbHBIX U UPPALMOHAIBHBIX BBIPAXKEHUIN U periath
OCHOBHBIE THUIIBI LIEJIbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHsTh ypaBHEHUS M HEpPABEHCTBA JUIsl PELICHUS MaTeMaTHMYeCKMX 3aJad U 3ajad U3
pa3nuyHbIX 001acTe HAYKU U pealbHOM KHU3HHU.

MonenpoBaTh peajibHble CUTYyallUd Ha $3bIKE aJreOpbl, COCTABJIATh BBIPAKEHUS, YPABHEHMS,
HEPABEHCTBA 110 YCJIOBMIO 33Jaud, MCCIEAO0BATh MOCTPOCHHBIE MOJENIN C MCIOJIb30BAaHUEM alIapara
anreopsl.

DyHKUMH U TPaPUKU

OnepupoBarh TOHATHSAMHU: (DPYHKIUS, CIOCOOBI 3amaHus (PyHKIMU, OOJACTh OMNpENeNeHUs Hu
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK QyHKIIMH, B3aUMHO 0OpaTHbIE (PYHKLIUH.

OnepupoBaTh MOHATUSMHU: YETHOCTh U HEYETHOCTb (YHKIUHU, HYIU (QYHKIUH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

Wcnonb3oBatek rpaduku GyHKUNN U1 pellIeHUs] ypaBHEHUH.

Ctpouth U yuTaTh rpaduKy JUHEHHON QyHKIMHU, KBaApaTUIHON (QyHKIMH, CTENeHHON (QyHKIMU
C LIETIBIM [TOKA3aTEeJEeM.

Hcnonb3oBatk rpaguku GyHKIMNA A UCCIEOBAHUS MPOLIECCOB U 3aBUCUMOCTEN MPHU peIIeHUH
3aJ1a4 U3 APYrux y4eOHbIX MPEAMETOB U pealbHOM KU3HU; BbIpaxaTb (OpMyJIaMU 3aBUCUMOCTH MEXY
BEJIMYHNHAMU.

Havyana maTeMaTH4eckoro anajamnsa

OnepupoBaTh MOHATHSAMHU:  TOCJIEIOBAaTEIBHOCTh, apu(MeTHUecKass W  TIeoMeTpudecKas
MIPOrPECCUU.

OnepupoBaTh MOHATUSAMH: OECKOHEYHO YOBIBAIOIIAsg TE€OMETpPHUEcKass MpPOrpeccusi, cymma
0ecKOHEYHO yObIBaIolIeil reOMETPUUECKON TPOrPECCHH.

3amaBarh MOCIIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonws30BaTh CBOKCTBA IOCIENOBATEIBHOCTEN M INPOTPECCU I PEIICHMS pealbHBIX 3a]a4
IIPUKJIAHOTO XapaKTepa.

MHoxkecTBa M JTIOTHKA

OnepupoBarh NOHATHAMH: MHOXKECTBO, ONI€pAIlMH HAJl MHOKECTBAMH.



Hcnons30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaTr Uil OIMCAaHUS pealbHBIX IIPOLECCOB U
SBJICHUH, TIPU PEIIEHUM 33]1a4 U3 APYIHX y4eOHBIX PEIMETOB.

OnepupoBarh NOHATHAMU: OIIPENEIEHHE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO.

11 KIIACC

Ymucna v BoIYMCTICHUS

OnepupoBaTh NOHATHAMM: HATypalbHOE, LIEJIO€ YHMCIO; HCIOJIB30BATh IPU3HAKU JEIUMOCTU
LIEJIBIX YMCEJI, Pa3JI0KEHHUE YUCIIa HA IPOCThIE MHOKUTENN JUUIS PELICHUS 3a4a4.

OnepupoBarh NOHATUEM: CTEIIEHD C PALMOHAIBLHBIM ITOKA3aTEIEM.

OmnepupoBarh MOHATUSAMHE: JIOTapU(M YUCIIA, TECATUYHBIC U HATYPaJIbHBIC JIOTapU(MBIL.

YpaBHeHHsI M HEPABEHCTBA

[TpuMeHsTH CBOICTBAa CTEMEHM Ui IMPeoOpa3oBaHUsl BHIPAKEHUH; ONEPUPOBATH MOHATUSMHU:
[I0OKA3aTeJIbHOE ypaBHEHUE M HEPABEHCTBO; PEIIATh OCHOBHBIC THUIIBI IIOKA3aTENbHBIX YPAaBHEHHUH U
HEPABEHCTB.

BeinonuaATe nmpeoOpa3oBaHus BBIPAXKEHUH, COAEPIKALIMX JOrapu(pMbl; ONEPUPOBATH MOHITUAMU:
Jorapu(pMHUECKOe YpaBHEHNE U HEPABEHCTBO; PEIIaTh OCHOBHBIC TUIIBI JIOTAPU(PMUYIECKUX YpaBHEHHHA
Y HEPaBEHCTB.

Haxonuts pemenus npocTeUnx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUH U €€ PEILECHUE; UCII0JIb30BATh CUCTEMY
JIMHEWHBIX YPABHEHUN JUIsl pEIIEHUS IPAKTUUECKUX 3a/1a4.

HaxomuTte pemieHHs HOPOCTEHIIMX CHCTEM M COBOKYIHOCTEH palUUOHAIBHBIX YPABHEHUM H
HEPaBEHCTB.

MogenupoBaTh peajbHble CUTyallud Ha sI3bIKe alreOpbl, COCTAaBJISATH BBIPAKEHMsI, YpPaBHEHUS,
HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJa4M, MUCCIIEIOBATh MOCTPOCHHBIE MOJEIH C HUCIIOIb30BAHUEM
anmapara anreopsl.

DyHKkUUH U rpaguKu

Onepuposarb MOHATUAMM: IIEpUOIUYECKAs byHKLIHSA, IIPOMEXYTKH MOHOTOHHOCTH
(GyHKLMHU, TOYKH SKCTpeMyMma (YHKIUHM, HauOojblllee W HaMMEHbIIee 3Ha4eHUs (QYHKIUM Ha
MIPOMEKYTKE; UCTIOIB30BATh MX JJISl HCCIIEOBAHUS (QYHKIINH, 3aJaHHOH rpa)ukoMm.

OnepupoBaTh NOHATUSAMU: IpaUKU MOKA3aTEIbHOM, JOrapupMUUECKOR U TPUTOHOMETPHUECKUX
byHKIMi; n300pakaTh MX HA KOOPAWHATHOM TIOCKOCTH M MCIIOJIB30BATh JJISl PEUICHUs YPAaBHEHHN U
HEPaBEHCTB.

N300paxaTh Ha KOOPAMHATHOM MJIOCKOCTU I'paMKH JIMHEHHBIX YpaBHEHUN U UCIOJIb30BaTh UX
JUISL PEILIEHUS] CUCTEMBI JINHEHHBIX YPaBHEHUIA.

Wcnonb3oBath rpaduku QyHKIUN [UIsI MCCIENOBaHMS MPOLIECCOB M 3aBUCUMOCTEHW U3 JAPYrUX
Y4EOHBIX AUCIUILIIUH.

Hayana maTteMaTH4ecKoro aHajimsa

OmnepupoBaTh MNOHATHSMHU: HENpepbIBHAS (DYHKIMS; MPOU3BOAHAS (DYHKIMM; MCIIOJIB30BaTh
reoMeTpUYECKUl U GU3NYECKUI CMBICI TPOU3BOIHOM JIIsl peleHus 3a/1a4.

HaxoauTe mnpou3BOAHBIE 3JIEMEHTapHbIX (YHKUMN, BBIYMCIATH IPOU3BOAHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKIIU.

Hcnonb30BaTh NMPOU3BOAHYIO Ul MCCIEIOBAHUSA (PYHKIMM HAa MOHOTOHHOCTh M 3KCTPEMYMBI,
MIPUMEHSTH Pe3yJbTaThl HCCIIETOBAHUS K IOCTPOEHUIO IPpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO AU HaXOXIECHUS HAWJIY4dLIEro PEIICHHs B IPUKIAJHBIX, B TOM
YHUCJIE COLNAIbHO-D)KOHOMMYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMM: NEpBOOOpa3Hass M HWHTErpal; IMOHUMAThb TE€OMETPHUUECKUH U
(bu3nyecKkuil CMbICT UHTETpaa.

HaxonuTe nepBooOpa3zHble 3J€MEHTapHBIX (YHKUMH; BBIUUCIATH HHTErpan 1o ¢opmyse
Herorona—Jleitbuua.

Pemate mnpuxiagHble 3aayd, B TOM YHCJIE COLHUAIBHO-KOHOMHUYECKOTO M (U3NYECKOTO
XapakTepa, CpeACTBAMUA MaTEMAaTHYECKOTO aHAJINA3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HaumeHnoBaH#e pa3iesioB ¥ TEM IIPOrPaMMBI
/o

1 MHoxecTBa paloOHaJIbHBIX U IIGIZCTBI/ITGJIBHBIX YUCCII.
PaI_II/IOHaJ'II)HBIe YpaBHCHHA U HEPABCHCTBA

2  Oyuknuu u rpaduxu. CTeneHp ¢ HelbIM 0Ka3aTeaeM

3  ApudmMernueckuii KOpeHb n—oi creneHu. MppanuoHanbHbIe
YpaBHEHUS U HEPABEHCTBA

4 ®opmynbl TPUTOHOMETPUU. TPUTOHOMETPUYECKUE YPABHEHUS
5  TlocnenoBaTelbHOCTH M MPOTPECCHU

6 [ToBTOpEeHUE, 0600IIeHNE, CHCTEMAaTH3aIUsl 3HAHU I

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

11 KJIACC

Ne HanmenoBanue pa3neinoB 1 TeEM IPOrpamMMel
n/n

1  Crenens c pauMoHanbHBIM NOKazateneM. [lokazaTenpHas
¢ynkus. [lokasaTenbHble ypaBHEHUS U HEPABEHCTBA

2 Jlorapudpmuyeckas ¢pynkums. Jlorapupmudeckne ypaBHEHUS U
HEPAaBEHCTBA

3 TpuroHomerpudeckue GyHKLINU U UX TPadUKH.
Tpuronomerpruyeckre HepaBEHCTBA

[IpousBoaHas. [Ipumenenne mpon3BOgHON
NHTerpan n ero npuMeHeHus
Cucremsl ypaBHEHUN

HarypanbHble u niensle yucna

0 N O 01 b

[ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIHS 3HAHUMA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KomngecTBo yacos

Bcero KonTtposbHbie [IpakTuueckue
paboThI paboThI
14 1
6
18 1
22 1
5 0
3 1
68 4 0
KomnyecTBo yacoB
Bcero KontponbHbie IIpakTrueckue
paboThI paboThI
12 1
12
9 1
24 1
9
12 1
6
18 2
102 6 0

DnekTpoHHbIC (IU(PPOBHIE)
o0pa3oBaTesbHbIE PECYPCHI

Bbubmorexa [JOK

OneKTpoHHbIE (IUPPOBHIE)
o0pa3oBaTeNbHbIE PECYPChI

bubmoreka [JOK



el N

YYEBHO-METOJUYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI JJISI YUYEHUKA

1. A. AnmumoB u 1p. «AnreOpa u Hadana MmaTemMarudeckoro ananusal 0-11kmaccey: M,
«ITpocsemenuer, 2020

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

A.H. .Pypykun «Iloypounsie pa3paboTku 1o anredpe u Hayanam ananusa: 10 kmace». — M. BAKO, 2013 (B nomorub
IIKOJILHOMY YUHUTEITIO)

A.H. .Pypykun u ap. «Iloypounsie pa3paboTku o anredpe u Havasiam ananusa: 11 kmace». — M. BAKO, 2011 (B
MOMOIIIb MIKOJILHOMY YYUTEII0)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
bubmmoreka [IOK
Poccuiickast 31IeKTpOHHAS IIKOJIA

http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.openclass.ru/
http://pedsovet.su



http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.openclass.ru/sub/Геометрия?page=22
http://pedsovet.su/
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