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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma y4eOHOTO Kypca «Anredpa M Hadala MaTEeMaTHYECKOTO aHAIHM3a»
6a3zoBoro ypoBHs st ooyuatomuxcsi 10 —11 kimaccoB pa3zpaborana Ha ocHOBe DeepaibHOTO
TOCYJTapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIApTa CPEIHETr0 OO0MEero oOpa3oBaHHs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHA, MPEIBIBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U
TPAaIUIMKA POCCHICKOTO OOpa3zoBaHus. Peann3anusi TporpaMMbl 00ECIICUYMBACT OBJIAJICHHE
KIIIOYEBBIMH KOMIIETCHIIUSMHU, COCTABIISIOIMIMMU OCHOBY JIJIsl CAMOPAa3BUTHUSA M HEMPEPHIBHOTO
o0pa3oBaHMs, LEIOCTHOCTH OOIIEKYIbTYPHOTO, JTUYHOCTHOTO W IO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH 00YJarOIIHUXCS.

HOEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTH4YeCKOTO aHAINM3a» SBISETCS OJHMM W3 Hanboiee
3HAQYMMBIX B MPOTPAMME CTaplIel IIKOJIBI, OCKOJbKY, C OJZHOW CTOPOHBI, OH OOECIeYrBacT
WHCTPYMEHTAJbHYIO 0a3y IUIi W3y4YeHUS BCEX ECTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroi
CTOPOHBI, (OpPMUPYET JIOTHUECKOe U aOCTpaKTHOE MBIIIJICHHE YYalluxcs Ha YpOBHE,
HEOO0XOAUMOM I OCBOCHHS KypCOB MH(OPMATHKH, OOIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH.
B pamkax gaHHOTO Kypca y4aliuecs OBJIaeBalOT YHUBEPCAILHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpast GOpMYJIMPYET CBOU JOCTHKEHHS B MaTEMaTHIECKOH hopme.

Kypc anreOpsl n Hagaa MaTeMaTHYeCKOTO aHAJIM3a 3aKJIabIBACT OCHOBY JJISI YCIICIIHOTO
OBJIaJICHNS 3aKOHAMH (PU3UKH, XUMHHU, OMOJIOTHH, TIOHUMAaHNS OCHOBHBIX TEHACHIMH 3KOHOMHKH
M OOIIECTBEHHOM JKW3HH, TIIO3BOJSET OPHEHTHPOBATHCA B COBPEMEHHBIX IHM(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIONb30BaTh MX B MOBCEIHEBHOH >KU3HH. B Toxe
BpeMs OBJIaJICHUE aOCTPAKTHBIMHM U JIOTUYECKU CTPOTMMM MAaT€MaTHUYECKUMH KOHCTPYKIMSAMU
pa3BUBAaCT yMEHUE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTH YTBEPXKICHUS,
UCIIOJIb30BaTh O00OOIIEHNEe M KOHKPETH3aluio, aOCTparupoBaHUE M AHAIOTHIO, (OPMHUPYET
KpPEaTUBHOE M KPUTHUYECKOE MBIIIICHHE. B Xo1e n3ydeHus: anreOpsl M HaYall MaTeMaTUIeCKOTro
aHalM3a B CTapIIei MIKOJE yYalluecs MOJYYaroT HOBBIM ONBIT PEHICHUS MPUKIATHBIX 3a]ad,
CaMOCTOSITEILHOTO ~ TIOCTPOCHUST ~MaTeMaTHYeCKMX MOJETeH  pealbHbIX CHTyallud W
MHTEPIPETAlNN TOJTYYEHHBIX pEIICHWH, 3HAKOMATCA C TpPUMEpPaMHd MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B MpHUpPOJAE, HayKe M B HCKYCCTBE, C BBLIAIOMIMMECS MaTeMaTHYECKHMHU
OTKPBITHSAMH U UX aBTOPAMHU.

Kypc obnamaer 3HAUMTENbHBIM BOCHHUTATENbHBIM IOTEHLIMANIOM, KOTOPBIA peanu3yercs
Kak yepe3 y4eOHbII MaTepuall, CliocoOCTBYIOMUN (HOPMUPOBAHHIO HAYYHOT'O MHPOBO33PEHHS,
TaK W dYepe3 chnenuduky ydeOHOM MEATENBHOCTH, TpPeOYyIomEeH CcaMOCTOSATENbHOCTH,
aKKypaTHOCTH, TIPOIOJDKATEIIHOM KOHIIEHTPAIIMA BHUMAHUS M OTBETCTBEHHOCTH 32 TIOTYY€HHBIN
pe3ynbTar.

B ocHoBe meronuku oOydeHHs anreOpe M HadajsaM MaTeMaTH4YeCKOro aHaN3a JICXKHUT
JEeATEIIbHOCTHBIA TPUHIUT 00y4YeHHUSI.

CrpykTypa Kypca «Anredpa 1 Hayaja MaTeMaTUYECKOI'0 aHAJIN3a» BKIIIOYAET CIIeIyIoIue
coJiepKaTenbHO-METOAuUecKue JUHUU: «Yucna u BbluucieHus», «DOyHKIUM U TpaduKuy,
«YpaBHEHUS U HepaBeHCTBa», «Hauana maremarndyeckoro aHanuzay, «MHOXECTBA U JIOTUKA.
Bce ocHOBHBIE cOJepKaTeIbHO-METOJUYECKUE JIMHUMA HM3Y4aroTcs Ha MPOTSDKEHUHM ABYX JIET



o0yuyeHHs B cTapuieil IIKOJe, eCTECTBEHHO IOMOJHSISA JIpYr JIpyra M TOCTENEHHO HAaCHIIAsACh
HOBBIMHU TEMaMH U pasjenamu. [laHHbIN Kypc SBISETCS UHTETPAaTUBHBIM, ITIOCKOJIBKY OOBEINHSAET
B cebe cojepKaHWE HECKOJIbKHX MaTeMaTHYECKUX UCIHIUIMH: anreOpa, TPUTOHOMETPHS,
MaTEeMaTHYECKUI aHaJIN3, TEOpUsI MHOXKECTB U Jp. [Io Mepe Toro kak ydamuecs OBJIaJeBarOT BCE
0ojee IIMPOKMM MaTeMAaTUYECKUM almapaToM, Y HHX IOCJIeI0BaTelIbHO (QopMHUpYyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTHh MATEMATHYECKYI0 MOJIEIb PEAILHON CUTyalluH, IPUMEHSATh
3HaHUs, TOJTy4YEeHHbIE B Kypce «Anredpa W Hadajga MaTeMaTHYECKOro aHalIu3a», AJIS pPeLIeHHs
CaMOCTOSITENIbHO C(POPMYJIIMPOBAaHHON MaTeMaTH4ECKOH 3ajauu, a 3aTeM HHTEepPHpeTHpPOBATH
MIOJIyYEHHBIN pe3ysbTar.

ConepxaTenbHO-MeToAnYecKast TUHUS «HHcIa 1 BBIYUCIICHUS 3aBepIIaeT (OpMUPOBAHUE
HaBBIKOB HCIOJIb30BAHUS EHCTBUTENBHBIX YHCEN, KOTOPOE OBIJI0 HAYaTO B OCHOBHOM mkose. B
cTapmieii mKoje oco0oe BHUMaHUE YJIeNseTcsi (OPMHPOBAHUIO TPOYHBIX BBIYHCIHTEIHHBIX
HaBbIKOB, BKJIIOYAIOIIUMX B ce0s HMCMOJIb30BAaHUE Pa3IMYHBIX (OpPM 3alKCHU AECUCTBUTEIHHOIO
4HCJIa, YMEHHE PAlMOHAJIBHO BBINOJHATH JNCHCTBUS C HUMH, J€aTb NPUKHUIKY, OLICHUBATH
pe3yabpTar. OOyuyarolmiuecs: IMOJy4YarOT HaBbIKM HPUOIMKEHHBIX BBIYMCIEHUH, BBINOJHEHUS
NeMCTBUI € 4MCIaMM, 3allMCaHHBIMM B CTaHJApTHON (hopMe, UCIONBb30BaHUS MaTeMaTHUECKUX
KOHCTAaHT, OLICHUBAHUS YUCJIOBBIX BBIPAKEHUM.

JIuHus «YpaBHEHHS M HEPAaBEHCTBA» PEAJTM3YeTCs HA MPOTSLKEHUH BCEro OOyueHHs B
CTaplled WIKOJIE, IIOCKOJIBKY B KaXIOM paslerne IpOorpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIUX 337a4. OOyyaromumecs: OBJIaIeBalOT Pa3IMYHBIMU METOIaMH PEIICHUS LETIbIX,
palMOHAIbHBIX, UPPALMOHATIBLHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUECKUX
YPaBHEHUH, HEPABEHCTB U UX cUCTEM. [loaydeHHbIE YMEHHS UCIIOIb3YIOTCS IPU UCCIIEI0BAHUH
(YHKIMHA C MOMOILBIO MPOU3BOAHOM, pEelICHUM NMPUKJIAAHBIX 33Jad M 3aJa4 Ha HaXOXICHHE
HauOOJIBIINX U HAUMEHBIINX 3HaUYeHUH (yHKUMU. JlaHHas coneprKaTesbHas IMHUS BKIIIOYAeT B
ce0s Takke (OpMUPOBaAHME YMEHUH BBIIOIHATH pacuéThl 10 opMysiaM, Ipeodpa3oBaHUs LETbIX,
palMOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, & TAK)KE BBIPAXKCHUI,
colepkalmx creneHd M Jorapudmel. braromaps u3yudeHuro anreOpanyeckoro Marepuana
IPOUCXOANUT AaJIbHEHIIIEEe Pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO MBILUICHHS y4alluxcs,
(hOopMHUPYIOTCS HaBBIKH JCTYyKTHBHBIX pAacCyXJCHUH, pabOThl ¢ CHMBOJBHBIMH (HOpMaMH,
MIpe/ICTaBICHHs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE PABEHCTB U HEPaBEHCTB. Anredpa
npeziaraeT 3¢ (eKTUBHbIE HHCTPYMEHTHI ISl PELIEeHHUs NPAaKTUYECKUX U €CTECTBEHHO-HAY4YHbIX
3a/1a4, HarJIJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxatenpHo-MeToandeckast TuHUS «DYHKIUMU U TpaQUKH» TECHO NeperuieTaeTcs ¢
JAPYTUMU JIMHUAMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T II0CIEA0BATEIbHOCTD U3YYEHUs
Mmatepuaia. M3ydeHue CTeneHHOH, moKa3aTeNbHO!, Iorapu()MUIeCKOl U TPUrOHOMETPHUYECKUX
(yHKIMHA, UX CBOWCTB M rpadMKOB, UCHOIB30BaHUE (DYHKIMH A pemieHus 3a7ad U3 APYTUX
y4€OHBIX MPEIMETOB U PEATILHOM KU3HU TECHO CBA3aHO KaK C MaTeMaTUUYECKUM aHAJIU30M, TaK U
C pellieHueM ypaBHEHUH 1 HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE yenseTcs: (opMHUpOBaHUIO
YMEHUsS BbIpaXaTh (OpMyJaMH 3aBUCUMOCTH MEXIY Pa3IMYHbIMU BEJIUYMHAMHM, HCCIEI0BATh
HOJy4YeHHble (PYHKIUH, CTPOUTh UX Tpapuku. MaTepuai 3Toi coaepKaTeabHOH JIMHUKM HALElIeH
Ha Pa3BUTUE YMEHHUM M HaBBIKOB, MO3BOJISAIOLINX BBIPA)KAaTh 3aBUCUMOCTU MEXIY BEJIIMYMHAMU B
pa3In4HOil (hopMme: aHAINTHUECKOM, rpaduyeckoil u cioBecHoi. Ero usydyenue crnocobcTByer
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHS, CIOCOOHOCTH K OOOOIICHHI0O M KOHKPETHU3aLUH,
HCIIOJIB30BAHUIO AHAJIOTUH.



CopepxarenpHas nnHus «Havyana mMaTeMaTHueCcKOro aHajan3a» IO3BOJISIET CYLIECTBEHHO
pacMpuTh Kpyr Kak MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 33ja4, JOCTYIHBIX 00y4JaloUIMcs, y
KOTOPBIX MOSIBJISIETCS BO3MOXKHOCTh MUCCIIEIOBATh M CTPOUTH I'paduku QyHKIHHA, ONpeaensTh UX
HauOobIINE U HAaUMEHbILNE 3HAYEHUS], BBIYUCIATD IJIOMAAN GUryp U oOBEMBI T€J, HAXOIUTh
CKOpPOCTHM W YCKOpeHHsl mpoueccoB. JlaHHas cojaepkaTelbHas JIMHHSA OTKPBIBA€T HOBBIE
BO3MOXHOCTH TIOCTPOCHHS MAaTEeMAaTUYECKUX MOJeJIel peadbHbIX CHUTyallud, HaXOXKICHUS
HaWJIy4lllero pelleHus B NPUKIAJHBIX, B TOM YHCIE COLHAIbHO-?KOHOMHYECKHX, 3aJaydax.
3HaKOMCTBO C OCHOBaMM MAaTe€MaTH4YECKOI'O aHallh3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opMasIbHO-IOTMYECKOTO U KPEaTUBHOTO MBINUICHUS, (POPMHUPOBAHUIO YMEHUH DPACIO3HABATH
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKM B HaykKe, TEXHHKE M HCKyccTBe. OOydaroniyecs y3HAIOT O
BBIIAIOIMXCSI pE3YJIbTaTax, HOJYYEHHBIX B XO/€ PAa3BUTUS MaTEMATUKU KaK HAyKH, U UX aBTOPax.

CopepxarenbHO-MeTOANYECKAsT TUHUS «MHOXECTBa M JIOTMKa» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM T€OPUU MHOXKECTB. Te0peTUKO-MHOKECTBEHHbIE MTPEJICTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBbHON MaTeMaTHKH M IIpeularaloT Haubosiee YHUBEPCAIbHBIHN SI3bIK, 00BEANHAIOMINN
BCE pas3fenbl MaTeMaTHMKU M €€ MPWIOKEHWH, OHHM CBSA3BIBAIOT pa3Hble MaTeMaTHYECKHe
JUCLUUIUIMHBL B equHoe 1enoe. IloaToMy BakHO 1aTh BO3MOKHOCThH IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro i
BBIPAXEHUS CBOUX MBICIIEH.

B kypce «AnreOpa u Havajga MaTeMaTHYeCKOrO aHAJIU3a» MPHCYTCTBYIOT TAKKe OCHOBBI
MaTEeMaTHYECKOI0 MOJIEIMPOBaHUs, KOTOpPbIE NPU3BaHbI CPOPMHUPOBATH HABBIKM IOCTPOEHUS
MoJieJIel peanbHbIX CUTYyallUi, UCCIEOBaHMs 3TUX MOJENIel ¢ IOMOIIbIO annapaTta aareOpsl u
MaTEeMaTHYeCKOr0 aHalu3a M MHTEPHpeTaluy IOJyYeHHBIX pe3yJbTaToB. Takue 3a/laHus
BIUIETEHBl B KaXABI M3 pa3/esioB IPOrpaMMbl, MOCKOJbKY BECh MaTepuall Kypca HIMPOKO
UCTIONIb3YeTCs A PeleHNs NMPUKIaTHbIX 3aaa4. [Ipu pemieHnn peaibHbIX NPAaKTUYECKUX 3a]a4
yuyalmuecss — pa3BUBAalOT  HAONIONATENIbHOCTh,  YMEHME  HAaXOJIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCMOJIb30BAaTh AHAJIOTHIO, 0000IIaTh M KOHKPETH3HPOBATH MPOOJIEMY.
JlesTenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB PELICHMS NPUKIATHBIX 3a]ad OpraHu3yercsl B
npolecce U3y4eHHs BCEX TeEM Kypca «Anredpa ¥ Hadaaa MaTEMaTU4ECKOTO aHAIHU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wmsyuenue ydeOHOro kypca «Anrebpa m Hauvana aHanu3a. ba3oBwlii ypoBeHB» B 11
kiacce orBoautcs 102 yaca (3 yaca B HEJENi0).



COJEPXKXAHUME YYEBHOI'O KYPCA
11 KJIACC

Yuciia ¥ BbIYHMCIEHUSA

Harypanbnsle u nensie yncna. [Ipu3Haky qenMMoCTH HEabIX YUCEl.

CrteneHb ¢ pallMoOHaIBHBIM TTOKa3aTesieM. CBOMCTBA CTETICHHU.

Jlorapudm umcna. JlecaTuuHble U HATypaJbHbIE JOrapHUPMBbI.

YpaBHeHHs U HEPABEHCTBA

[IpeobpazoBaHue BBIpaKEHHA, COAECPIKALIUX JIOTAPU(MBI.

[IpeobpazoBanHue BEIpAKEHHA, COACPIKAIIMX CTENEHH C PAllHOHAIbHBIM MTOKA3aTEJIEeM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl JTUHEWHBIX ypaBHEHUU. PermieHue NpUKIagHBIX 3a7ad C MOMOIIBI) CHCTEMBI
JIMHEWHBIX YPaBHCHUH.

CucreMsl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

[IpumeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMaTHYECKHX 3a1ad U
3a7a4 U3 pa3IMYHBIX 00JacTel HAyKU M pealbHOU JKHU3HU.

DOYyHKUUH U TPAPUKHU

Oynkuus. [lepuonmueckne  GyHkumu. [IpomMexyTkm  MOHOTOHHOCTH  (DYyHKIIHH.
Makcumymbl 1 MUHUMYMbl (yHKUMU. HaunOonbliee M HauMeHblllee 3HAYeHHE (DYHKIMMU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBONCTBA U IPa(UKH.

[loka3zaTenbHast u norapudmudeckast QyHKIMH, UX CBOWCTBA U IpadUKu.

Hcnonb3oBanue rpadukoB GyHKUMN 1715 peIlieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadgukoB (GyHKIUN ISl UCCICIOBAHHS TPOIECCOB M 3aBHCHUMOCTEH,
KOTOpbIE BO3HUKAIOT NMPH PEIICHUH 3a]1a4 U3 APYTUX YYEOHBIX MPEIMETOB U pPealIbHON KHU3HH.

Hayana maTeMaTH4eCKOro aHajmu3a

HenpeppiBable pyHKIIMU. MeTon MHTEPBAIOB /7Sl pELICHHS] HEPAaBEHCTB.

[IpousBonnas ¢pynkuu. ['eomerpuueckuii U GpU3NUECKUN CMBICT POU3BOIHOM.

[Ipon3BoaHbIE 37eMEHTApHBIX (PYHKIUNA. DOPMYIIbI HaXOXKICHHS MPOU3BOAHOW CYMMBI,
IPOM3BEAECHUS U YACTHOTO (DYHKIIMH.

[IpuMeHeHne MPOU3BOAHOM K UCCIIeAOBAaHUIO (DYHKIIMA HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxxaenre HanOobIIero 1 HAMMEHbIIETo 3HaYeHUs (YHKIIMU Ha OTpPE3Ke.

[IpumeHeHne NpPOU3BOAHON MAJI HAXOXKACHWS HAWIy4dLIEro pPELIEHUS B IPUKIAJHBIX
3aaydax, sl ONpeesieHHsI CKOPOCTH IPOIIecca, 3aJaHHOTO (OPMYIIOi Uil rpaduKoOM.

[TepBooOpa3nas. Tabnuna nepBooOpa3HbIX.

Wurerpan, ero reomerpuuyeckuil u ¢uznydeckuil cmbicia. BwlumciieHune uHTErpaga 1o
dbopmyne Herotona—JleitOHuIa.



IIVIAHUPYEMBIE PE3YJIBTATDHI

OcBocnne yueOHOTrO npeamera «MaTemaTukay JTOJDKHO OOECIeYHMBATh JIOCTHIKCHHE Ha
YPOBHE CpemHero ooOmero oOpa3oBaHMs CICAYIOMMUX JUYHOCTHBIX, METANpPEAMETHBIX W
IPEIMETHBIX 00Pa30BaTEIBHBIX PE3YIIHTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHS MPOTpamMMbl ydeOHOro mpeamera «MaTemaThkay
XapaKTEePU3YIOTCS:

I'paxxnanckoe BOoCIIUTaHUE:

C()OPMUPOBAHHOCTBHIO TPAKIAHCKOW TO3HMIIMHA OOYYaromerocs: Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJ€HAa POCCHUHCKOro OOIEecTBa, MPEICTABIEHUEM O MAaTEMaTHUYECKHX OCHOBAX
(OYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHHH, MPOLEIyp TPaXKIAaHCKOTO OOIIeCTBa
(BBIOOpBI, OMpPOCHl U TMp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIBHBIMM WHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIHMSIMH U Ha3HAYCHHEM.

[TaTproTnueckoe BOCIHUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKON TPpaKAAHCKOW MACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOAIIEMY POCCUMCKOM MaTEeMaTWKH, IIEHHOCTHBIM OTHOIICHHUEM K JIOCTHUKEHUSIM
POCCHIICKMX MAaTEMaTUKOB M POCCUMCKOM MATEMATHYECKOW IIKOJIbI, K HMCHOJb30BAHUIO 3THUX
TOCTHKEHHUH B IPYTHX HayKaX, TEXHOJIOTHAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOrO Hapoja; chHOopMHPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTHKEHUM HAyKH U JIEATEIbHOCTHIO YUYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOWYHBOTO OyTyIIero.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOUIEHWEM K  MHUpPY, BKIIOUYas ACTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pPEHICHUH, pacCyXJIEeHUW; BOCIPUUMUYUBOCTHIO K
MaTEMaTUYECKUM acTIeKTaM Pa3IUYHBIX BUIOB UCKYCCTBA.

®U3NYECKOE BOCITUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTepecax
310poBOr0 U Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mUTaHME, COANAHCUPOBAHHBIA PEKUM 3aHATUN U OTAbIXA, peryispHas Guznyeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUAX CIIOPTHUBHO-03I0POBUTEIHHON
JeSATETbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHUEM IIEHHOCTU TPYAOTIOOMS; MHTEPECOM K Pa3THUHBIM
chepam npodeccHOHaATBHON NEITEIbHOCTH, CBA3aHHBIM C MAaTEMATUKOW M €€ MPHIOKEHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BBIOOp Oyayiel mpodeccun U peaanu30BhIBaTh COOCTBEHHBIC
KU3HEHHBIC TIIJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4eckoMy OOpa3oBaHUIO U
caM000pa30BaHHUIO Ha MPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:



c(OPMHPOBAHHOCTBIO HKOJIOTHUECKOW KYyJBTYphl, NMOHMMAaHUEM BIHMSIHHUSA COLUAIBHO-
DKOHOMHUYECKUX IIPOLECCOB HA COCTOSHHE INPUPOJHONM U COLMAIBHOWU Cpeabl, OCO3HAaHUEM
[JI00ABHOTO  XapakTepa AKOJIOTMYECKHX  MpoOsieM; OpUEeHTaluMed Ha  IpUMEHEHHE
MaTeMaTHUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Kalolled cpelibl, MIIaHUPOBaHUS
IIOCTYTKOB Y OLICHKN UX BO3MOXKHBIX IOCJIEICTBAN JUIs1 OKPYKAIOIIEH CPEBI.

[TeHHOCTM HAYYHOTO MTO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU M OOLIECTBEHHOW MPAKTUKHU, TOHHUMAaHHUEM MaTeMaTHUeCKOM HayKH Kak cepsl
YeJI0BEUYECKON AESITENbHOCTH, ITAOB €€ Pa3BUTUSA M 3HAYMMOCTH JJI Pa3BUTHUS LIMBUIIM3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MaTEMaTHUECKON KyJIbTYpPOU KaK CpEACTBOM IT03HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IPOEKTHYIO U UCCIEA0BATENIBCKYIO AESITEIBHOCTh NHIUBUTYAJIBHO
U B TpYIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpenmeTHble pe3yabTaThl OCBOCHUS MIPOrpaMMbl ydeOHOTO npeameTa « MaTemaTukay
XapaKTepU3yIOTCS  OBIAJICHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCEUsMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OeUCMBUIMY,  YHUBEPCAbHbIMU — Pe2ysmUEHbLMU
0eticmeusIMu.

1) Ynusepcanvuvie nosnasamensusie deticmeus, obecneyusarom Gopmuposanue 6a308vix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (oceoenue memooo8 NO3HAHUS OKPYICAIOUE20 MUpa,
npuUMeHeHue J102U4eCKUX, UCCI1e008amenbCKux onepayuil, ymeHutl pabomamso ¢ ungopmayueti).

ba3oBrle Jornueckue AeMCTBHUA:
® BBIABJIATH U XapaKT€PU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
MOHSITUN, OTHOIICHUN MEXIY MOHATUAMHU; (HOPMYIHPOBATH OMPEICNICHUS MOHATUM;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIIMU, OCHOBAHUSA JJIs1 0000IICHUS
Y CpaBHEHUs, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCHpPHUHUMATh, (POPMYIUPOBATH U TMPEOOPA30OBBIBATH CYKIEHUS: YTBEPAUTEIHHBIC U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIEC U O0IIUE; YCIOBHBIE;

®  BEBIABJIATH MATEMATHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPKACHHSX; IpeIIaratb KPUTEPHH IS BBISBICHHUS
3aKOHOMEPHOCTEN M IPOTUBOPEUHIA;
® JenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX U HHIYKTUBHBIX
YMO3aKIIOYeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

® [IPOBOAWTH CAMOCTOSITETHFHO JI0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUN (TIpsIMbIS
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIUIO, NPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKJICHUS U BBIBOJIBL;

® BBRIOMpaATh CIMOCOO pemieHus y4deOHOH 3amaun (CpaBHMBATh HECKOJIBKO BAapPHAHTOB
petieHusi, BEIOUpaTh HanOoJee MOIXOMSIINN ¢ YYETOM CaMOCTOSTETTFHO BBIJCICHHBIX
KpUTEPHUEB).

bazoBble uccienoBarensckue AeMCTBUS:

® UCHONB30BaTh  BOMPOCHl  KakK  HCCIENOBATENIbCKHM  WHCTPYMEHT  IO3HAHUS;
dbopMynHUpoOBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOpPEUHE, MPOOIEeMy, YCTaHABIUBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIOTE3Yy, APTYMEHTHUPOBATH CBOK MO3UIIHIO,
MHEHHE;



® T[POBOJMTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIEIOBaHUE II0
YCTAHOBJICHHIO OCOOCHHOCTEW MAaTeMaTH4eCcKOro OO0beKTa, SBJIEHUS, Ipoliecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXIYy 00bEeKTaMU, SBICHUSIMH, IIPOLIECCAMMU;

® caMmocCTOsTeIbHO  (OPMYIUPOBATH OOOOIIEHHST ¥  BBIBOABI IO  pe3ysibTaTam
NPOBENEHHOTO HAOIIOICHHS, UCCIIEOBAaHUs, OLEHHBATh JIOCTOBEPHOCTh MOIYYSHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

® [IPOrHO3HPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTaTh MPEINOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanueii:

®  BBIIBJIATH AePUIUTHI MHPOPMAIUH, NaHHBIX, HECOOXOAMMBIX JIJIsi OTBETa HA BOIIPOC U
JUISL PEUICHUS 3a1a4H;

* BpIOMpaTh WHGPOPMAIMIO W3 MCTOYHUKOB pA3IMYHBIX THIIOB, aHAIW3HPOBATH,
CHCTEMaTH3UPOBATh W HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (hopMm
Ipe/ICTaBICHHUS,

® CTPYKTypuUpoBaThb HH(OpPMAIMIO, NPEACTaBIATH €€ B pa3lIu4yHbIX  ¢opMmax,
WLTIOCTPUPOBATH TpaduuecKH;

® OLEHMBAaTh HAAEKHOCTH MH(GOPMAIMM IO CAMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanbhvle KOMMYHUKAMUBHbBIE OeliCmsus, 0becneuusaiom c@opmuposaHHocms

COYUANLHBIX HABBLIKOE 00YYATOUWUXCAL.

O61ueHue:

® BOCHPHHUMATh U (POPMYIIHPOBATH CY)KICHHS B COOTBETCTBUH C YCIOBUSMHU U IEIISIMHU
oOlIeHusl; SICHO, TOYHO, I'PaMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY pEelIeHUs 3a7aul, KOMMEHTHPOBATh
MOJTyYEHHBIN Pe3yNbTaT;

® B X07€ 00CYXJEHHS 3a/1aBaTh BOMPOCHI 0 CYLIECTBY 00CYKAaeMOM TeMBbI, TPOOIEMBI,
permaemMoi 3a/1a4H, BEICKa3bIBaTh UJIEH, HAllEJICHHBIE Ha MOUCK PELICHHS; COTTOCTABIIATh
CBOMU CYXKJICHUS C CYKJCHUSAMH JPYTHX YUYACTHUKOB JIMAJIOTA, OOHAPYKHUBATH Pa3Indne
U CXOJCTBO TIO3UIMIA; B KOPPEKTHOH (opme (opMynmupoBaTh pa3HOTIIACHS, CBOU
BO3PaXKCHHUS;

® [IpeICTaBJIATH Pe3yibTAaThl PEeUICHUs 3aJauu, SKCIEPUMEHTa, UCCIeA0BaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUJICHHS C y4&TOM 3ajad Ipe3eHTalluu U
O0COOCHHOCTEH ayJUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMATH U UCIOJIB30BAThH MPEUMYIIECTBA KOMAaHTHOW ¥ MHANBUAYAIBHON paboThI IpH
pemeHnn yueOHbIX 3a/1a4; MPHHUMATh LeJIb COBMECTHOM JIESTENbHOCTH, TUIAHUPOBATh
OpraHM3all0 COBMECTHOW paboThl, paclpeneisTb BUIbl padOT, JOroBapuUBATHCA,
o0cy>kJ1aTh MPOIIECC U Pe3yabTaT padboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOIEH;

®  y4acTBOBAaTh B I'PYIIOBBIX (opMax paboThl (00CYKIeHHUSI, 0OMEH MHEHHM, «MO3TOBBIE
HITYPMbD» U UHBIE); BBIMOIHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JICHCTBUS
C IpYT'MMHU YJ€HaMH KOMAaHJIbl; OLIECHUBATh KAYeCTBO CBOETO BKJIAJA B OOIIMIA MPOJYKT
10 KpUTEPHsIM, CHOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOACHCTBHUS.

3) Vnusepcanvnvie pecynamugnsle oeticmsus, obecnequsarom Gopmuposanue cCmMolClo8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranuzanus:

COCTABJIAThH IIJIaH, aJTOPUTM pEIIeHHs 3aJaud, BBHIOMPATh CIIOCOO pElIeHHS C y4ETOM
UMEIOUINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(DOpMALINH.

CaMOKOHTpOIIB:

® BIAJEeTh HaBBIKAMU II03HABATEILHOW pe(IEKCHMM KaK OCO3HaHHs COBEPIIAEMBIX
JNeMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOLEcca W pe3yJibTaTa PELIEHUS MaTeMaTH4eCKOU
3a/1a4y;

® [peABUIETH TPYAHOCTU, KOTOPBIE MOI'YT BO3HUKHYTH IIPU PELICHUU 3a7a4d, BHOCUTH
KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HallIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIIEHMBAaThb COOTBETCTBHE pe3yJibTaTa LW U YCIOBUSAM, OOBSICHATH MPUUUHBI
JOCTMDKEHUSI WM HENOCTHKEHUS pPE3YyJbTATOB JAEATENBHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI
OcBoenune yueOHOro Kypca «Ajiredpa M Hayajga MaTeMaTHYECKOrO aHalli3a» Ha ypOBHE
cpeaHero oouiero oopa3zoBaHus JOHKHO 00ECIEUNBATH JOCTIKEHHE CIEIYIOIUX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YJIbTATOB:

11 KJIACC

Yuciia ¥ BLIYUCTICHUSA

OnepupoBaTh NOHATHAMM: HATYpaJbHOE, LEJIO€ UHUCIO; MHCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YNCEI, PA3JI0KEHNE YUCIIa HA IIPOCTHIE MHOXKUTENN AJIs PELIEHUS 3aad.

OnepupoBaTh NOHATHEM: CTEIIEHb C PALlMOHAIBLHBIM [T0KA3aTEJIEM.

OmnepupoBaTh MOHATUSMHE: JIOTApU(PM YUCIIA, IECITUYHBIE U HATYPaJIbHBIE JIOTapU(PMBI.

YpaBHeHHusI M HEPABEHCTBA

[IpumensTh cBoicTBa CTENMEHH MJii MpeoOpa3oBaHMs BBIPAXKEHUN; ONEpUPOBATH
MNOHATUSIMH: [TOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX
YPAaBHEHUH U HEPABEHCTB.

BoinmonuaTe mpeoOpa3oBaHUS BBIPAKEHUN, COJEPKALIMX JOrapu@Mbl; ONEPUPOBATH
HOHATHAMM: JIOTApU(PMHUUYECKOE YpPaBHEHHE W HEPABEHCTBO, pellaTb OCHOBHBIC THUIIBI
JOrapu(pMHUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxonuts pemieHust poCcTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHHUH U €€ pellleHne; UCIO0Ib30BaTh
CUCTEMY JINHEWHBIX YPABHEHMI JUUIS PEIICHUs] IPAKTUYECKUX 3a7ad.

Haxoauth pemieHust mpoCTEUIINX CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUN U
HEPaBEHCTB.

MopnenupoBaTh peajbHble CHUTyalldd Ha S3bIKE alureOpbl, COCTaBISATh BBIPAKCHHUS,
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aa4M, UCCIIEN0BATh IIOCTPOCHHBIE MOJIEIH C
UCIOJIb30BAHUEM allllapaTta ajareOpsbl.

DYyHKUUH U TPAPUKHU



OmnepupoBaTh MNOHATHAMH: TNEpUOIMYEcKas (QYHKIUSA, TMPOMEXKYTKH MOHOTOHHOCTH
(YHKIMH, TOYKH dKCTpeMyMma (pyHKIMH, HaunOoJbpIlee M HauMEHbIEE 3HAUCHUs (PYHKUIUU Ha
POMEXYTKE; UCTIONB30BATh MX JJISl NCCIIEOBaHUS (PYHKIINH, 3aJaHHOH rpadukom.

OnepupoBarb  NOHATUSAMM:  TpadUKM  TOKa3aTeNbHOM,  Jjorapudmuueckoil u
TPUTOHOMETPUUYECKUX (PYHKIMN; N300pakaTh X HA KOOPAUHATHOMN IJIOCKOCTH M MCIOJIB30BaTh
JUIsl PELIEHUs] YpPaBHEHUIN U HEPAaBEHCTB.

N300paxaTh Ha KOOPIMHATHOM IUIOCKOCTH TpauKH JUHEWHBIX YpaBHEHUH u
UCIIOJIb30BaTh UX JUISl PEILICHHsI CUCTEMbI IMHEHHBIX YPaBHEHU.

Hcnonb3oBate rpaduku (YHKUMN A7 HCCIEIOBaHUS MPOIECCOB M 3aBHUCUMOCTEH U3
JPYTUX y4eOHBIX AUCIUILTUH.

Havana maTeMaTH4eCKOro aHaJmu3a

OmnepupoBaTh NOHATHAMHE: HETIPEPbIBHAS (DYHKIIHS; TPOU3BOIHAS (DYHKIIMH; UCTIONB30BaTh
reOMEeTPUUYECKUN U PU3NYECKUI CMBICI POU3BOIHOM JIJIsl pelIeHUs 3a/1ay.

HaxoauTe npou3BOAHBIE 3JIEMEHTapHBIX (DYHKIMH, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
IPOM3BEAEHUS, YACTHOTO (DYHKIIHH.

Hcnonp3oBaTe NpPOM3BOIHYIO [UIl HCCIEAOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSATH PE3yJIbTAThl HCCIIEIOBAHUS K IIOCTPOCHUIO TPa(HKOB.

Hcnonbp30BaTh NPOU3BOAHYIO [UIsl HAXOXKJIEHUS HAWIYYIIEro PElIeHHs B NPHUKIAIHBIX, B
TOM YHCJIE COLIMATILHO-3KOHOMMYECKHUX, 3a/1a4yax.

OnepupoBarh NMOHATUSMU: NEpBOOOpa3Has M HMHTErpall; MOHMMATh I'€OMETPUYECKUN U
(u3nyeckuil CMbICT UHTETpaIa.

Haxomuths nepBooOpasHble 3MeMEeHTapHbIX (DYHKIUH; BBIYUCIATH MHTErpaji mo (opmysie
Herorona—JleiiOuuiia.

Pemate mpukiaaHbele 3a1a4M, B TOM YHCIE COLMATBHO-3KOHOMUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBAMHA MaTEMaTHYECKOTO aHAJIN3A.
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23 | Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U rpaduK 24.10 Egg:f;;i.e;ii‘orf/ d68bbeod
24 | Jlorapudmudeckas GpyHKIus, €€ CBOMCTBA U Tpadux 05.11 ﬁggiﬁjﬁiﬂiiﬁf@dl 02051
25 | Tpuronomerpuueckue pyHKIUH, UX CBOMCTBA U rpauKu 07.11 bubnnorexa [JOK



https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051

https://m.edsoo.ru/beeff646

26 | T xue hyHK ticTha u rpaduk 10.11 bubmorexa HOK
pUTrOHOMETpUYecKre (PyHKIIUU, UX CBOMCTBA U rpadpuku . htps://m.edsoo.ru/d2e4601b
. bu6mmoreka [IOK

27 | Tpuronomerpuyeckue PyHKIIUH, ©X CBOMCTBA U rpaduKu 12.11 httos://m.edsoo.ru/baddad6d

bu6mmorexa [IOK

2 T i 14.11

8 pUTOHOMETpUYECKHE (PYHKIIMH, UX CBOMCTBA U rpadpuKu https://m. edsoo. ru/24ab3c53

29 | Ilpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 17.11 Bubmiorexa LIOK

DUMCPR! TPHTOHOMETpHHCe CPABCHE ' https://m.edsoo.ru/5272b9al
bu6mmorekxa [IOK

30 | [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 19.11 https://m.edsoo r/0c837397

bu6mmoreka [{OK
1 |II 21.11
3 pUMEPBI TPUTOHOMETPUIECCKIX HEPABCHCTB https://m.edsoo. r/e6e1901 £
32 | [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 24.11 bubmorexa OK
DUMCPR! TPHTOHOMETpHHCT CPABCHE ' https://m.eds00.ru/0f903¢75
Kontponbnas padota mo teme "Jlorapudmudeckas QpyHKIus.

1 Jlorapudmuueckue ypaBHEHHS U 26.11 bubmuoreka [JOK
HepaBeHcTBa. TpuroHoMerpuueckue GyHKIUU U UX ' https://m.edsoo.ru/10130727
rpaduku. TpuroHoMerprueckue HepaBeHcTBa"

bubmmorexa [IOK
4 |H 28.11
3 CpEpHIBHEIC YHKIIHH 8 https://m.edso0.ru/403btb0d
35 | Meto epBaJlo erie €paBeHC 01.12 Bubmiorexa LIOK
TOJI MHTEPBAJIOB JIJISl PEIICHHSI HEPAaBEHCTB .
A P AP P https://m.edsoo0.ru/6db0b423
bu6nmoreka [JOK
36 | Metoa MHTEpPBAJIOB AJIsl PEIICHUSI HEPABEHCTB 03.12 hitps://m.cdsoo ru/Oadbeelb
bu6mmoreka [IOK
IT 12
37 POH3BOMHA yHKLIHH 05 https://m.edsoo.ru/0731ad3d
38 | [IpousBogHast GyHKIHH 08.12 bubnuorexa [JOK



https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d

https://m.edsoo.ru/723dd608

39 | I'eome €CKUU U PU3NIECKUI CMBIC OHU3BOIHOM 10.12 bubmmorexa [TOK
METPUUYECKUN U PUBNIECKUIN CMBICI MPOU3BOIHOM .
P P A https://m.edsoo0.ru/6¢8d36ff
bu6mmoreka [IOK
40 | T i i i 12.12
€OMETPUUECKU U (PU3UUECKUN CMBICIT MPOU3BOAHOMN htts://m.edsoo.ru/ad 1 3ecad
bu6mmorexa [IOK
41 |10 7 15.12
POH3BOJHBIC J/IEMEHTAPHBIX QYHKLLIL https://m.edsoo.ru/c7550e5f
bu6nuoreka [JOK
42 |10 i 17.12
POH3BOHBIC JIEMEHTAPHBIX yHKLHi https://m.edsoo.ru/14ab3cdb
bu6mmorekxa [IOK
43 | 1II i 19.12
POU3BO/IHASI CYMMBI, IPOU3BEACHHUSI, YACTHOTO QYHKIUI httos://m.edsoo.ru/c 1220552
bu6mmoreka [{OK
44 |11 i 22.12
POM3BOJIHASI CYMMBI, IIPOU3BEACHHMSI, YACTHOTO (yHKITUI https://m.edsoo. ru/d598£201
bu6nuoreka [JOK
45 |11 i 24.12
POU3BOJIHASI CYMMBI, IPOU3BEACHMSI, YACTHOTO (QYHKIUIT hitps://m.edsoo.ru/] de34ddd
[IpumeHeHne Mpou3BOTHON K UCCIIEIOBaHUIO (YHKIIMIA HA bubmuorexa [JOK
46 26.12
MOHOTOHHOCTB ¥ DKCTPEMYMBI https://m.edsoo.ru/17af2df9
47 [TpumMeHeHne TPOU3BOIHON K UCCIENOBaHUIO (DYHKITHIA Ha 12.01 bubnnorexa [JOK
MOHOTOHHOCTB U 3KCTPEMYMBI ' https://m.edsoo.ru/a8caSad4
[TpuMeHeHMe TPOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIMNA Ha bub6nuoreka [IOK
48 14.01
MOHOTOHHOCTH B 9KCTPEMYMBI https://m.edsoo.ru/0b411edd
[IpumeHeHne MpOU3BOJHON K HCCIeI0BaHUIO QYHKIUI HA bubnnorexa [JOK
49 16.01
MOHOTOHHOCTB U IKCTPEMYMBI https://m.edsoo.ru/caf9bd2f
HaxosxieHre HanOoJIbIIero M HAMMEHBIIIETO 3HAYCHUS bub6mmoreka [{OK
50 19.01
(bYyHKINU Ha OTpe3Ke https://m.edsoo.ru/fac78f05
HaxoxneHrne HaubobIIero 1 HaMMEHbBIIETO 3HAYCHHUS bubnmnorexa [JOK
51 21.01
(bYHKINHU Ha OTpe3Ke https://m.edsoo.ru/fb6a8acf
52 | Haxoxnenne HanOOIbIIEr0 1 HANMEHBIIIET0 3HAYECHUS 23.01 bu6mmorexa [IOK



https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
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https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf

(GYHKIUU Ha OTpe3Ke

https://m.edsoo.ru/cffcb7e5

Haxoxnenrne HauboIbIIero 1 HAMMEHbBIIETO 3HAYCHHUS bubnmnorexa [JOK
53 26.01
(byHKINHN HAa OTpe3Ke https://m.eds00.ru/d9469916
Haxoxnenne HanOOJIBIIETr0 U HANMEHBIIIETO 3HAYEHUS bu6mmoreka [IOK
54 28.01
(GYHKIIMH Ha OTPE3Ke https://m.edsoo.ru/ad15000e
HaxosxieHre HanOoJIbIIero ¥ HAMMEHBIIIETO 3HAYCHUS bu6mmorexa [IOK
55 30.01
GyHKIUU Ha OTpe3Ke https://m.edsoo.ru/86adcbfd
56 [TpumeneHne MPOU3BOTHON I HAXO0XKACHUS HAUTYUIIIErO 05 BuGmorexa [OK
SIICHHUs B IPUKIIAIHBIX 3a]]a9ax, JUIsl OMPEIeICHUS] CKOPOCTH .
p p A A o A peAt p https://m.edsoo.ru/13205d80
mpolecca, 3aIaHHOT0 GOPMYJIION UITH TpaduKoOM
Kontponbnas padota mo teme "l[IponsBoanas. [Ipumenenne bubmuoreka [JOK
57 . 04.02
MIPOM3BOTHON" https://m.edsoo.ru/f8e¢d5199
bu6 OK
58 | IlepBoobOpa3nas. Tabnuia nepBooOpa3HBIX 06.02 h;ln::jl/(r);.egiiasi.ru 1777 edf3
bub OK
59 | [lepBooOpa3nas. Tabnuia nepBooOpa3HbIX 09.02 hgnzl;[/(r)l::;asi.ru 3063697b
bu6 OK
60 | MaTerpan, reomeTpudecKuil U GU3MYECKUN CMBICI HHTETpalia 11.02 h‘:tlple;l/(r)z.eeli;(i.ru 13912729
bub6 OK
61 | UnaTerpan, reomeTpudeckuii U GU3NUECKUN CMBICI UHTETpalia 13.02 h:tloj:l;l/(r);z?si.ru 1d359fb5E
bub OK
62 | Hrerpai, reoMeTpUYeCKHii U PU3NUECKUI CMBICT HHTETpalia 16.02 th:f;/?:l:ii.m 107eb464b
bu6 OK
63 | Beruncnenue nnaTerpana mo ¢popmyie Herorona—Jlelioaua 18.02 h:tID::I;I/(r);.eeIzii,(]){).ru b9b225c3
bub6 OK
64 | Beruncnenue uHTerpaia mo popmyne Herorona—Jlelioama 20.02 h;ln::jl/(;:éezasi.ru 5300debd
b K
65 | Beruncnenue unrerpana mno ¢popmyne Herorona—JleiiOauma 25.02 nommorexa [10

https://m.edsoo.ru/f5eed075



https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075

bu6mmorexa [IOK

66 | B H —Jleii6 27.02
BIYHCIICEHUE nHTerpaa mo ¢popmysie Herorona—JleliOnuna https:/m.edsoo rw/41dad31a
Bbub6nuoreka [JOK
67 | C 7 7 02.03
MCTEMEL JMHCHERD YpaBHeHit https://m.edsoo.ru/b648235a
bu6mmoreka [JOK
68 i 7 04.03
(CHCTEMBI THHEHHbIX ypaBHeHHi https://m.edsoo.ru/5ab83864
Pemenne nmpukiagHeIxX 3a/1a4 ¢ HOMOUIBIO CHCTEMBI JIMHEMHBIX bubnnorexa [JOK
69 . 06.03
ypaBHEHUI https://m.edsoo.ru/a4d65eeS
Pemenue nmpukiaaHpix 3a1a4 ¢ NOMOILIBI CUCTEMBI JIMHENHBIX bubnuoreka [JOK
70 N 11.03
YpaBHCHHIA https://m.edsoo.ru/aa5962¢l
C
71| uppantosaens, noxasate e, noraprpIICC: 13,03 bGiorera LIOK
ppatl . ’ ’ p ' https://m.eds00.ru/48190472
YpaBHEHUU U HEPABEHCTB
C
72 uppanmmonamssix, nokaaresstix, roraputicey 16,03 bGinorexa LIOK
ppatl . ’ ’ p ' https://m.edsoo.ru/2dbd3859
YpaBHEHU U HEPABEHCTB
C 9 9
73| uppastona s, noKaTE I, A0rappMIICCKI: 15,03 bibmorera LIOK
ppatt . ’ ’ p ) https://m.edsoo.ru/7ab8d17e
ypaBHEHHU U HEPABEHCTB
5 Cuctembl U COBOKYITHOCTH LIEJIBIX, pa]_II/IOHQ;?LHBIX, 2003 BuGmiorexa LIOK
MPPALMOHANIBHBIX, TOKA3aTEIbHBIX, JIOTAPUPMUIECKUX .
Ppatt UH P https://m.edsoo.ru/81cccfe9
YpaBHEHU U HEPABEHCTB
75 Hcnons3oBanue rpadmkoB GyHKIUH AT pelIeHUs YpaBHEHHH 23.03 bubnnoreka [JOK
U CUCTEM ' https://m.eds00.ru/039949bf
76 Hcnonp3oBanue rpadukoB GyHKIUH A7 pelIeHUs] ypaBHEHHM 75.03 bubanorexa [JOK
U CUCTEM ' https://m.edsoo.ru/a7d95{79
77 IIpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUIO 2703 bubnnorexa [JOK

MAaTEMAaTUYCCKHUX 3aJla4 U 3aaa4 U3 pa3JIMdHbIX obOnacreit

https://m.edsoo.ru/ca878deb
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https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
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HayKH U PEalbHOW KU3HU

73 KonTponbHas pa60Tfl 1o TeMe "VHTerpan u ero npuMeHEHNS. 06.04 bub6nmorexa [IOK
Cuctembl ypaBHEHH" https://m.edsoo.ru/471¢735b
79 | HarypanbHble U LIeJIbIe YUCia B 3a7a4ax U3 peaabHON KU3HU 08.04 Bubmiorexa LIOK
https://m.edsoo.ru/3ceel327
. bubnnorexa [JOK
80 | HatypasibHble U Lienble Yncia B 33/1a4aX U3 pealbHOM JKU3HU 10.04 hitps:/m.e dS(I)_E).ru 1a35a131d
81 | HatypasibHbIe U Lienble Yncia B 3a1a4axX U3 pealbHOM JKHU3HU 13.04 bubmmorexa HOK
https://m.edsoo.ru/ef10c4{9
bubnnorexa [JOK
82 | [Ipu3HaKu ACTMMOCTH LEIbIX YUCEI 15.04 hitps//m.e dsci.ru 151696467
bubnnorexa [JOK
83 | IIpu3HaKu AETUMOCTHU LENbIX YUCEI 17.04 https:/m.c dS(I)_E).ru /£abS 1c0e
bu6nuoreka [JOK
84 | Ilpu3Haky AETUMOCTH LENBIX YUCEI 20.04 hitps://m.edsoo /el c6e43
25 [ToBTOpeHue, 0000IIEHNE, CUCTEMATH3AIINS 3HAHUM. .04 bu6mmoreka [IOK
YpaBHeHus https://m.edso0.ru/0312¢18c
26 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUH. 24,04 bu6mmoreka [IOK
VYpaBHeHus https://m.edsoo.ru/247d2fe7
’7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUs 3HAHUH. 2704 bu6nmoreka [JOK
YpaBHeHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpeHme, 0000IIeHNEe, CUCTEMATH3AIINS 3HAHUM. 29.04 bu6mmoreka [IOK
VYpaBHeHus https://m.edsoo.ru/1bf2{b98
29 [ToBTOpeHme, 006001IEeHNE, CUCTEMATH3AIUS 3HAHUH. 06.05 bub6mmoreka [{OK
YpaBHeHus https://m.edsoo.ru/9c44c6ca
90 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUs 3HAHUH. 08.05 bu6nmoreka [JOK
VYpaBHEeHHUS https://m.edsoo.ru/337aad59
91 | UtoroBas koHTpoJbHAs paboTa 13.05 bubnnorexa [JOK
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https://m.edsoo.ru/a86014el

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH. bu6nuoreka [JOK
92 1 15.05
HepaBenctaa https://m.edsoo.ru/5c45a60a
93 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIINS 3HAHUM. 1 18.05 bu6mmoreka [IOK
HepaBenctBa ' https://m.edsoo.ru/19304aba
94 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIINS 3HAHUM. | 20.05 bu6mmorexa [IOK
Hepasencra ' https://m.edsoo.ru/c3d4b282
95 [ToBTOpeHue, 06001IeHUE, CUCTEMATH3AIUS 3HAHU. 1 2205 bu6nuoreka [JOK
HepaseHncrsa ' https://m.edsoo.ru/a20b8adc
[ToBTOpeHmEe, 0000MIIEHNE, CUCTEMATH3AIMs 3HaHUH. CUCTEMBI bu6mmorekxa [IOK
96 . 1 25.05
ypaBHEHUH https://m.edsoo.ru/a012476d
[ToBTOpenue, o6o0IIeHNE, cCUCTEMATH3AIMs 3HaHUH. CUCTEMBI bu6mmoreka [{OK
97 . 1 27.05
ypaBHEHUM https://m.edso0.ru/d620c191
bu6nuoreka [JOK
98 | II 0600 in. @ 1
OBTOpeHHE, 00001IeHIe, cUCTeMaTH3aIs 3HaHUH. DyHKITUN hitps://m.edsoo. /7017196
bu6 OK
99 | IloBTOpenue, 0600IIeHNE, cUcTeMaTH3aus 3HaHUH. DYHKITUN 1 h:tl ;,I:I;I/(r)rfililasﬁ).ru /5139889
100 O060061eHne, cucTeMaTu3alys 3HaHU| 3a Kypce aareOpsl u 1 bubmmoreka [JOK
Hayaj MatemaTudeckoro ananuza 10-11 kmaccos https://m.edsoo.ru/3330f7ef
101 O06o001enue, cucTeMaTu3alys 3HaHUN 3a Kypc aiareopsl U 1 bub6nuoreka [IOK
Hayaj MatemaTudeckoro ananuza 10-11 kmaccos https://m.edsoo.ru/3330f7ef
O0600mIeHne, cucTeMaTU3aIys 3HaHUH 32 Kypce alnreOphl U bubmuoreka [JOK
102 1
Hayajl MatemaTudeckoro ananuza 10-11 kmaccoB https://m.edsoo.ru/cead345e
OBHIEE KOJIMYECTBO YACOB 11O ITPOTPAMME | 102
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

11 KJIACC
Kon . .
IIpoBepsiemble mpeAMeTHbIE Pe3yJabTAaThl 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM
TIPOBEPIEMOTO NMPOrpamMMbl CpeHero ooero o0pa3oBaHus
pe3yJibTaTa
1 Yucna v BBIYUCIECHUS
L1 OnepupoBaTh MOHATHSAMHU: HATypajbHOE, ILE€JIOE YHUCIIO; HCIOJIb30BaTh MPU3HAKU
JIEJIMMOCTH 1I€JIBIX YUCEJI, Pa3JI0KEHUE YHCiIa Ha TPOCThIE MHOXKUTENH I pelIeHHs 3a1a4
1.2 OnepupoBaTh NOHATHEM: CTENEHb C PAllMOHATIBHBIM MOKa3aTeIeM
1.3 OnepupoBaTh NOHATUAMHU: JIOTapUpM YKcia, JECATUUHbIE U HATypaJIbHbIE JIOTapU(pMBbI
2 YpaBHEHUs 1 HEpABEHCTBA
[IpumMeHATh CBOMCTBAa CTENEHW I TPeoOpa3oBaHUsS BBIPAKECHHM, ONEPUPOBATH
2.1 MOHATUSAMHU: IIOKA3aTEJIbHOE YpPAaBHEHHME W HEPABEHCTBO; pEIIATh OCHOBHBIC THIIbI
MOKa3aTeJIbHbIX YPABHEHHUI U HEPABEHCTB
BremonHATE mpeoOpa3oBaHusl BBIPAKEHUH, COACPKAIIMX JIOTapu(MBI, ONEpUPOBATH
2.2 HNOHSTUAMHU: JIOTApU(PMUUECKOE YPABHEHHE M HEPABEHCTBO;, pELIaTh OCHOBHBIE THIIbI
Jgorapu(pMUUECKUX YpaBHEHHUH U HEPABEHCTB
23 Haxoautsb pemnieHust mpocTeUInxX TPUroHOMETPUYECKUX HEPABEHCTB
54 OnepupoBaTh MOHATUSAMM: CUCTEMA JIMHEHMHBIX YPABHEHUU U €€ PEIICHHE; UCIIOIb30BATh
' CHUCTEMY JINHEWHBIX YPABHEHHM JIJIS1 PEILICHUS IPAKTUUECKUX 3a7a4
)5 Haxonuts pemenus npocTenmmnx CUCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX YPAaBHEHUH U
' HEPABEHCTB
MonenupoBaTh pealbHbIE CHTyalldd Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKEHUS,
2.6 YpaBHEHHUS, HEPABEHCTBA U CHUCTEMBI 10 YCJIOBMIO 33Jaud, UCCIEIOBATH IIOCTPOCHHbIE
MOJIENIU C MCIIOIB30BAHUEM arlliapaTa aareOopsl
3 OyHKINUU U TpapuKh
OnepupoBaTh TOHATHSIMHU: TIEPHOAWYECKAs (QYHKIHSA, TPOMEXKYTKH MOHOTOHHOCTH
3.1 (GyHKIMH, TOUYKK SKCTpeMyMa (DyHKIIMHU, HAanOOJIbIIee W HauMEHbIIee 3HAUYCHUST (PYHKIHH
Ha NMPOMEXKYTKE; MCIIOJIb30BaTh UX Ui UCCe0BaHus (DYyHKINH, 33JaHHON IrpaduKoM
OnepupoBaTh  MOHATUSAMHU:  TrpadUKH  TOKA3aTeIbHOH,  JOTapU(PMHUECKOW U
3.2 TPUTOHOMETPUYECKUX (PYHKIMHA; W300pakaTh HMX HAa KOOPAWHATHOW IUIOCKOCTH U
UCIOJIb30BATh JIJIsl PEILICHUS] YPaBHEHUI 1 HEPAaBEHCTB
13 N300paxkaTh HA KOOPAWMHATHOW TUIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHHHA U
' MCII0JIb30BATh UX JJIsl PEIICHUS] CUCTEMBbI IMHEUHBIX YpaBHEHUN
3.4 Hcnonws3zoBarhk rpaduku GyHKIOUN I WCCIEIOBAHUS TMPOILIECCOB W 3aBHCHMOCTEH W3
' OPYTUX YYEOHBIX TUCIUILINH
4 Hayana maTemaTnueckoro aHaauza
41 OnepupoBaTh  MOHSATUSIMU:  HENpepbiBHAsS  (PyHKUMS, Opou3BOgHAS  (QYHKIUH;

HCIIOJIB30BaTh FeOMCTpI/I‘{CCKI/Iﬁ u (bl/ISI/IIICCKI/Iﬁ CMBICJI HpOI/I3BOI[HOI71 JUIA PpCHICHUA 3a/1a4




42 HaxoauTh TMPOM3BOAHBIC 3JIEMEHTAPHBIX (DYHKIMIA, BBIYUCISATH MPOM3BOIHBIC CYMMBI,
' MPOM3BE/ICHNUS, YACTHOTO (PyHKIIMIA

43 Hcmosnp30BaTh MPOM3BOAHYIO JUIS HCCICAOBaHUS (YHKIMA Ha MOHOTOHHOCTH U
' 9KCTPEMYMBI, TIPUMEHSTH PE3yIbTAThl HCCIICAOBAHHS K TIOCTPOCHHIO TPahUKOB

44 Hcronb30BaTh MPOM3BOJHYIO [UTS HAXOXKICHHUS HAWIYYIIETO PEIICHUS] B PUKIAIHBIX, B
' TOM YHCJIE€ COUATbHO-9KOHOMUUECKHX, 3a1a4ax

45 OriepupoBaTh MOHSATHSMA: TIEPBOOOpA3HAS M WHTETPAN; MOHMMATh T€OMETPUUCCKHNA U
' (u3rUYeCcKuii CMBICIT HHTErpasia

46 HaxoauTh niepBooOpa3Hbie AIEMEHTAPHBIX (YHKIMHN, BBIYUCISTH HHTETPA M0 (GopMmyIie
' Hororona — Jleiibuuia

47 PeriaTh MpUKIagHbIC 33/1a9H, B TOM YHCIIC COIMATbHO-YKOHOMHUYECKOTO U (DH3UUECKOTO
' XapakTepa, CpeZICTBAMH MATEMAaTHIECKOTO aHAIHM3a

IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

11 KJIACC
Kox | IIpoBepsiemblii 3J1eMEHT COAePKAHUS

1 Uucna u BBIYUCIECHUS

1.1 | HatypanbHble u nenble uncina. [Ipu3Haku 1eIMMOCTH HENbIX YUCel

1.2 | Crenens ¢ paninoHaIBHBIM MOKa3aTeraeM. CBONWCTBA CTETICHH

1.3 | Jlorapudm uucna. JlecaTuuHbIC U HATYpallbHbIE TOTapUPMBI
2 VYpaBHEHUS 1 HEPABEHCTBA

2.1 | IIpeobpa3oBanue BBIpAKEHUA, COACPIKALIHNX JIOTapU(HMBI

2.2 | I[IpeoOpaszoBanHue BRIpaXEHUH, COIEPKAIIMX CTEIIEHU C PAIMOHAILHBIM MTOKa3aTeJIeM

2.3 | IlpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB

2.4 | Iloka3aTenbHble YpaBHEHUS U HEPABEHCTBA

2.5 | Jlorapumudeckre ypaBHEHHS U HEPABEHCTBA

r 6 Cucrembl JIMHEWHBIX ypaBHEHUH. PelieHne NpuKIagHbIX 3a7a4 C MOMOIIBI CUCTEMbI JTUHEHHBIX
' ypaBHEHUI

2.7 | CucTembl U COBOKYITHOCTH PallMOHATIBHBIX YPABHEHUN U HEPABEHCTB

)3 [IpuMeHeHre ypaBHEHM, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEeMaTHYECKUX 3a/Jad U 3a]ad U3
' pa3NIUYHBIX 00IAaCTE HAYKH U PEaTbHOM KU3HU
3 DOyHKINUH U TpaPUKH

31 Oynkuus. Ilepuognueckue QyHkuuu. [IpoMexyTKH MOHOTOHHOCTH (YHKIHMHM. MakCUMyMbl U
' MUHUMYMBI QyHKIIMH. HanbompIiee 1 HauMeHbIlee 3HaYeHe (PYHKIIMU HA TIPOMEKYTKE

3.2 | Tpuronomerpuueckue GpyHKINU, X CBOICTBA U rpaduku

3.3 | IlokazarenpHas U TorapudmMudeckast QyHKIIHMHA, UX CBOHCTBA U rpaduku

3.4 | Ucnonb3oBanue rpadukoB QyHKIMIA U pEIICHUs] ypaBHEHUH U TUHEHHBIX CHCTEM

15 Hcnonp3oBanue rpagukoB (QyHKUUN [UIsI UCCIETOBAHMS MPOLECCOB U 3aBUCHUMOCTEH, KOTOpHIE

BO3HHUKAIOT [P PELICHUHU 3a]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB U pealbHON KU3HU




Hauama MaTeMaTH4eCKOro aHajin3a

4.1 | HenpepbiBHbIE QyHKIUU. METOA HHTEPBAJIOB JJIs pEILICHHUS] HEPABEHCTB

4.2 | IlpousBoanas pynkuuu. 'eomerpudeckuii u Gpusnueckuii CMbICI IPOU3BOTHON

43 [IpousBoanbie 31eMeHTapHBIX (QYHKUUH. DOpMynbl HAaXO0XKIEHHUS MPOU3BOJHONM CYMMBI,
' NPOM3BEACHUS M YACTHOTO (DYyHKIIMIA

44 [IpumeHeHne NPOM3BOJHONW K HCCIENIOBaHMIO (DYHKIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
' HaxosxneHne HauOobIIero 1 HAMMEHbIIETo 3HaYeHUs (PYHKIMU Ha OTpe3Ke

45 IIpuMeHeHre TPOU3BOAHON Ul HAXOXKACHHS HAWIYYIIErO pEelIeHUs B MPUKIAAHBIX 3a1adax, I
' orpezieNieHusl CKOPOCTH Ipoliecca, 3aAaHHOTr0 GopMyJIIoil uiu rpadpukom

4.6 | IlepBooOpa3nas. Tabmuia nepBooOpa3HbIX

47 Wurerpain, ero reomerpuyeckuii U (Qusnyeckuii cMmpIcia. Beramcnenue wHTerpana mo ¢opmysie

Hgerorona — JleiiOuuia




ITPOBEPAEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM OCBOCHHUsI OCHOBHOI
o0pa3oBaTeIbHONM NPOrpPaMMBbl CpeiHero o01mero od0pa3oBanus

Bnagenne MeromaMm  JOKas3aTENbCTB, aQJITOPUTMaMH  pELICHWS  3a7ad; yMCHHE
(GopMyIMpOBaTH U ONEPUPOBATH MOHATUSAMHU: OIpee/IeHHe, aKCHOMa, TEOpEeMa, CIIEACTBHUE,
CBOWCTBO, MpPH3HAK, JI0KA3aTEeIbCTBO, PABHOCHIIbHBIE (DOPMYIUPOBKH; MPUMEHSTH HX;
yMeHue (QOpMyIHpPOBaTh OOpaTHOE M MPOTHBOIOJIOXKHOE YTBEPXKACHUE, IPHBOIAUTH
IIPUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BaTh METO MaTEMAaTUYECKON UHIYKIIMH; IIPOBOJUTH
JIOKa3aTelIbHbIE PACCyKJICHHsI IIPU PELICHNUH 3a]a4, OLICHUBATh JOTUYECKYIO IIPABUIBHOCTD
paccyXJIeHHI; yMEHUE ONEPUPOBATH MOHATUSMH: MHOKECTBO, ITOJMHOXECTBO, ONEPALIUU
HaJ MHOXECTBAMM; YMEHHE MCIONb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Juis
OINMCAHUs PEAJIbHBIX MPOLIECCOB U SBJICHUN U IIPU PEIIEHUH 3aJa4, B TOM YHUCIIE U3 APYTUX
y4eOHBIX NPEIMETOB; YMEHHUE ONEpHpOBaTh MOHATUAMU: rpad, CBs3HBINA rpad, aepeso,
LUK, Tpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh U OMUCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMU;
UCTIOJIb30BaTh rpadbl MpH pereHuH 3a1a4

YMeHue onepupoBarh MOHITUSAMH: HAaTYpaJbHOE YHUCIIO, LEI0€ YUCIO, CTENEHb C IENIbIM
MokasaTesieM, KOpeHb HaTypaslbHOM CTEeNeHM, CTeNeHb C paloOHAIbHBIM IOKa3aTeseM,
CTEMeHb C JACWCTBUTEIBHBIM IOKa3aTeseM, JIorapudM 4Yucia, CHHYC, KOCUHYC M TaHT€HC
MPOU3BOJIBHOTO YKCIIA, OCTATOK MO MOAYJIIO, PAIIMOHAIBHOE YHCII0, HPPAIIMOHAIBHOE YHCIIO,
MHOXCCTBA HATYPAJbHbIX, HCJbIX, pPAallMOHAJIbHBIX, I[CﬁCTBHTGJIBHbIX Yuceii; yYMCHHUC
HCIIOJIB30BaTh NPHU3HAKU ACIIMMOCTH, HauMEHBIIUN OGH.[I/Iﬁ JACJIIUTEIIb U HAMMCHBIICC 06Luee
KpaTHOC, aJIrOPpUTM EBKJ’II/IIla npu pemeHUU 3aaad, 3HAKOMCTBO C pas3IMYHbBIMHA
MO3MIUOHHBIMHU CUCTEMAMU CYHUCIICHUA; YMCHHEC BLIIIOJIHATE BBIYHUCICHUC 3HauYeHU U
npeoOpa3oBaHMs BBIPAKEHUHM CO CTENEHSIMH U jorapudmMaMu, npeodpa3oBaHus APOOHO-
paloHaNbHBIX BBIPAKEHUH; YMEHHE OINEpPUPOBATh MOHATUSAMHU: MOCIEAOBATEIbHOCTD,
apudmeTrnyeckas Mporpeccus, reoMeTpuueckas Mporpeccusi, OCCKOHEYHO YOBIBAroOIIas
reoMeTpHuecKass MPOTrpeccusi; YMEHHUE 3a/laBaTh IMOCJIEIOBATEIBHOCTH, B TOM YHUCIE C
IMMOMOIIBIO PCKYPPCHTHBIX (1)0pMYJ'I, YMCHHUC OIICPUPOBATH INOHATUAMMA: KOMIIJICKCHOC YU1CJIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb M apryMEeHT KOMIUIEKCHOTO 4ucia, (opma
3alMCU KOMILJIEKCHBIX YHCell (T€OMETpUYECKas, TPUTOHOMETPUYECKas U alnredpanyeckas);
YMETb NPOU3BOJUTDH aqu)MeTH‘ICCKI/IG I[CI\/IICTBI/ISI C KOMINJICKCHBIMH YHCJIaMU; ITPHUBOJUTH
IIPUMEPBI UCTIOJIB30BaHUS KOMIUIEKCHBIX YHCEII; ONIEPUPOBATh MOHATHAMU: MaTpuLa 2x2 u
3%3, onpeaeuTeNb MaTPHUIIbl, TEOMETPUUYECKHUI CMBICI ONPEICTUTEN

YMeHue omnepupoBaTh MOHATUSMHU: DPALMOHAIBHBIE, HPpPallMOHAJIbHBIE, IOKAa3aTElbHbIE,
CTENEHHbIE, JorapupMuueckue, TPUTOHOMETPUYECKHE YpaBHEHHS M HEPaBEHCTBA, HUX
CUCTEMBbI; YMEHHE ONIEPUPOBATH MOHATUAMU: TOXKAECTBO, TOXKAECTBEHHOE NpeoOpa3zoBaHue,
YpaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUIN U HEPABEHCTB, PABHOCUJIBHOCTh YPABHEHHI,
HEPaBEHCTB M CUCTEM; YMEHHE pelIaTh YPABHEHUs, HEPABEHCTBA U CHUCTEMBI C ITOMOIIbIO
pa3IMYHBIX NPUEMOB; pEIIATh YPaBHEHHs, HEPABEHCTBA M CHCTEMBI C IapaMETPOM;




IMPUMCHATH YpaBHCHHA, HCPABCHCTBA, UX CUCTCMBbI U1 PCIICHUA MAaTCMAaTUYCCKUX 3a1a4 U
3aJ1a4y U3 pa3IuIHbIX 00JacTel HAYKH U PeaIbHOM KU3HU

YMeHue onepupoBaTh MNOHATHAMH: (QYHKIMSA, YETHOCTh (YHKLIWH, HEPUOTUYHOCTD
(GyHKIMH, OTrpaHUYEHHOCTh (DYHKIMHM, MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKIINH,
HanOoJIbIlIee ¥ HAUMEHbIIEe 3HAYCHUST (DYHKIIMH HAa TIPOMEXYTKE, HENpephIBHAs (yHKIIHS,
aCUMNTOTHI rpaduka pyHKINHU, IepBasi U BTOpas MPOU3BOAHAS (PYHKIIMH, T€OMETPUUECKHI
U (U3UYECKUN CMBICI MPOU3BOIHOM, IMEpBOOOpa3Hasi, ONpeAeIEHHBI WHTErpall; YMEHUE
HaXOAWTh ACUMITOTHI Trpaduka (YHKIUH; yYMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MPOU3BENICHHUS, YACTHOTO M KOMMO3UIUN (DYHKIMN, HAXOIUTh YPaBHEHHE KacaTEIbHON K
rpaduky GyHKIUU; YMEHUE HAXOIUTh MPOU3BOJHBIC AJIEMEHTApHBIX (YHKIUN; yMEHUE
UCIIOJIb30BaTh MPOM3BOIHYIO JUIS HCCIIEAOBAaHUS (YHKUMH, HAXOJUTh HAUOONBLINE U
HaVMEHBIINE 3HAa4eHUs (YHKIMHA; CTPOUTHh TpaUKM MHOTOUWIEHOB C HCIIOJIB30BaHHEM
anmapara MaTeMaTHU4YeCKOIro aHajlu3a; IPUMEHSITb [POU3BOAHYIO Ul HAXOXKACHUS
HAaWIy4lllero pelieHuss B MPUKIAJAHBIX, B TOM YHCJIE COLHAIbHO-d)KOHOMUYECKUX H
bu3NYecKuX 3a/adax; HAaXOAWTh IUIOMATU U OOBEMBI (PUTYp C MOMOIIBIO HHTETpaa;
MPUBOIUTH IPUMEPHI MATEMAaTHUYECKOTO0 MOJIEIMPOBAHUS C MOMOIIBIO AU PepeHInanbHbIX
ypaBHEHUH

YMmenue onepupoBaTh MOHATHSIMH: rpaduk ¢GyHKIuM, oOpatHas (YHKIHS, KOMIO3HIIUS
byHKMH, JnuHEHass QYHKOMSA, KBaApaTU4Has (YHKUMS, paluoHalibHas QYHKIMS,
cTeneHHass (yHKIMs, TPUTOHOMETpUUYECKHEe (YHKIMM, OOpaTHbIE TPUTOHOMETPUYECKHE
(GyHKLIMU, TNOKa3aTelabHas M Jorapudmuyeckas (QyHKUHMH; YMEHHME CTPOUTh TIpaduKu
U3yUYeHHbIX (DYHKIMH, BBIIOJHATH NMpeoOpazoBaHMs IpauKOB (QYHKLUHUH, HCHOIB30BATH
rpaduKy A7 U3y4yeHHs MPOLECCOB M 3aBUCHUMOCTEW, NpU pPELIeHMH 3ajjad U3 ApPYTux
y4eOHBIX MPEAMETOB M 3aJad M3 peabHON JKU3HU; BbIpaXaTb (OpPMYyJIaMu 3aBUCUMOCTHU
MEXIy BEJIMYMHAMH; HCIOJB30BaTh CBOWMCTBA W Trpaduku (GYHKUMN JUIS  peLIeHUs
YpaBHEHHUI, HEPABEHCTB U 3aJ1a4 C lapaMeTpaMu; U300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH
MHO>KECTBA PEIICHUI YPaBHEHU, HEPABEHCTB U X CUCTEM

YMeHue pemath TEKCTOBBIE 3a/1la4M Pa3HbIX THUIIOB (B TOM YHCIIE HA HPOLEHTHI, TOIU U
YacTH, Ha JBI)KEHHUE, pabOTy, CTOMMOCTh TOBApOB M YCIYT, HAJIOTH, 3aJaud M3 00JacTu
yIpaBJICHUS JTUYHBIMA M CEMEHHBIMH (DMHAHCAMM); COCTABISATH BBIPAXKECHUS, YPaBHEHMUS,
HEPaBEHCTBA U UX CHUCTEMBI 110 YCIOBHIO 3a/layM, UCCJIEN0BaTh MOJIYUYEHHOE PELIECHUE U
OLICHUBATh MPABIONOAO0HOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBATh peajbHbIe CUTyallH
Ha SI3bIKE MaTeMAaTUKH; COCTABJIATH BbIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBI 1O
YCJIOBHIO 3aJaud, HCCIEJ0BaTh IIOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM amnmnapara
anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PEe3yIbTAT

YMeHne omnepupoBaTh MOHATHAMHU: CpeaHee apuPMeTHyecKoe, MeauaHa, HauboJbliee U
HalMEHbIIIee 3HaYEeHHUs, Pa3Max, JUCIEPCHs], CTaHAaPTHOE OTKIOHEHHUE YMCIOBOrO Habopa;
yMEHHE M3BJIEKaTh, MHTEPIPETUPOBATh MH(OPMALIMIO, MPEACTAaBICHHYI0 B TaONMIAX, Ha
auarpaMmax, Tpaukax, OTPaKarollyl0 CBOWCTBA PpEAJbHBIX IIPOLIECCOB M SABICHMIA;
OpeACTaBIATh MHPOPMALMIO C TOMOLIBI TAaOMUI] W  JUarpaMM; HCCIeI0BaTh
CTaTUCTHYECKUE JaHHble, B TOM UYHCJIE C MpPUMEHEHHEeM TIpaduYecKux METOAOB U
9JIEKTPOHHBIX CPEJCTB; TpapUUECKH UCCIIEI0BAaTh COBMECTHBIE HAONIOJCHHUS C MOMOIIBIO
JarpaMM pacCeUBaHUs U JIMHEWHOU perpeccuu




YMeHue onepupoBaTh MOHATHAMU: CIy4YalHBIA OMBIT U CIIy4ailHOE COOBITHE, BEPOSITHOCTh
CJIy4alfHOrO COOBITHS; YMEHUE BBIYMCIATh BEPOSITHOCTH C HUCIOJIb30BAHUEM TpapUUECKUX
METO/O0B; IPUMEHATh (GOPMYJIbI CIIOKEHUS U YMHOKEHHS BEPOSTHOCTEN, (POPMYITy MOJTHON
BEpOSATHOCTH, (opmysy bepHynnn, xomOuHaTtopHble (akTbl U (HOPMYJIBI; OLEHHUBATH
BEPOSITHOCTH PEajIbHbIX COOBITHI; yMEHHE ONEPUPOBATh MOHATUAMU: CllyyaiiHas BEIMYUHA,
pacupenesieHue BEPOSATHOCTEH, MAaTEMaTUYECKOE OKMIAHME, NUCIEPCUS U CTaHIApPTHOE
OTKJIOHEHUE CIy4YaliHOW BEIMYUHBI, (PYHKIIUH pacrpeieIeHus U INIOTHOCTH PAaBHOMEPHOTO,
IIOKA3aTENbHOIO M HOPMAJIbHOIO PpAaCHpPElENCHUN; YMEHHE MHCIIONb30BaTh CBOMCTBA
W3YYEHHBIX pacipeIelIeHU IS pellieHus 3a/1a4; 3HAKOMCTBO C MOHATHSAMU: 3aKOH OO0JIbIINX
YHCceJl, METOJbl BHIOOPOYHBIX HCCIIEJOBAHMI; YMEHUE MPUBOAUTH MPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YHUCEN B IPUPOAHBIX U OOIECTBEHHBIX SBJICHUAX; YMEHHE ONEPHPOBATH
HNOHATUAMM: COYETaHHE, NEePEeCTaHOBKA, YUCIIO COYETaHWH, YMCIO MEepecTaHOBOK; OMHOM
HeroToHa; yMeHMEe NIPUMEHATh KOMOMHATOPHBIE (DAKThI M PACCYKACHUS [UIS pEIIeHUs 3a/a4;
OLIEHUBATh BEPOSITHOCTU pPEAbHBIX COOBITHIA; COCTABIATH BEPOSTHOCTHYIO MOJENb U
UHTEPIPETUPOBATH MTOJIYYEHHBIN pe3yIbTaT

YMeHHne onepupoBaTh MOHSATHUSMHU: TOUYKA, MpsAMas, IIOCKOCTb, MPOCTPAHCTBO, OTPE3OK,
Jdy4, BENWYMHA yria, I[UIOCKUA yroyl, [ABYIPaHHBIM yroi, TpEXTpaHHBIA Yrod,
CKpELIMBAIOIIMECS TMpsIMble, NapaJyIeIbHOCTh UM MNEPHEHAUKYISPHOCTh MPAMBIX U
IJIOCKOCTEM, Yrojl MEXIy HpPSIMBIMH, YTOJI MEXKIY HPSIMOM U IJIOCKOCTBIO, YTOJ MEXKAY
IUIOCKOCTSIMH, PAcCTOSHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHHUE MEXIy MPSMbIMH,
pacCcTOsIHHE MEX]y IJIOCKOCTSIMHU; YMEHHE UCNOJIb30BaTh NPU PELICHUN 33]a4 U3YYECHHbIE
(GakThl U TEOpEMbI MJIAHUMETPUH; YMEHHE OLICHUBATh Pa3Mepbl OOBEKTOB OKPY’KAIOIIEro
MUPA; CTPOUTH MaTEMATHUECKHUE MOJIENIN C TOMOIIbIO T€OMETPUUECKHX MOHSATHI U BEJINYHH,
pemaTh CBA3aHHbIE C HUMU MTPAKTHYECKHE 3a/1a4H

10

YMeHue onepupoBaTh MOHATHAMM: IUIOMIANL (QUTYpBl, 00bEM (UTyphl, MHOTOIPaHHHUK,
NpaBWIBHBI MHOTOTPaHHUK, CEYCHHWE MHOTOTpaHHMKA, KyO, MapajuieNenures, Mmpu3mMa,
nupaMuaa, Gurypa M MOBEPXHOCTh BpallleHUs, LWIMHJIpP, KOHYC, IIap, cdepa, MIomanb
cdepsl, IUIOMIAJIb MOBEPXHOCTU MUPAMHJbI, MPU3MBI, KOHYCa, IMIMHApa, 00BEM KyOa,
IPSAMOYTOJIBHOIO Tapalljie/ieNuNena, NUPaMHUIbI, IPU3MBI, LWIMHApPA, KOHyca, Iiapa,
pa3BEpPTKa IOBEPXHOCTH, CEUCHHS KOHYCa ¥ LIUIIMHAPA, TIapaJIJIeIbHbIE OCH WU OCHOBAHUIO,
CeueHHe Iapa, IUIOCKOCTh, Kacaromascs chepbl, HMUIMHIPA, KOHYCa; YMEHHE CTPOMTH
ceueHre MHOTOTpaHHUKA, H300pakaTh MHOTOTPaHHHUKH, (GUTYpBI M TOBEPXHOCTH BPALLICHUS,
UX CEYCHHUs, B TOM YHUCJIE C ITIOMOILBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE IIPUMEHATH CBOMCTBA
TeOMETPUYECKUX (UTYp, CAMOCTOATENBHO (OPMYIHPOBATH ONpPEICICHUS H3y4aeMbIX
¢uryp, BBLABHTaTh THIIOTE3Bl O CBOWCTBAX M MPH3HAKAX TEOMETPUYECKHX (QUTYp,
00OCHOBBIBAaTh WJIM OINPOBEpraTh MX; yYMEHHE MPOBOAMUTH KiaccupuKaluuoo Quryp mno
pa3IMYHBIM PU3HAKAM, BBINOIHATE HEOOXOIUMBIE TOTIOJIHUTENIbHBIE TIOCTPOCHHUS

11

YMeHue onepupoBaTh MOHATUSAMU: ABM)KEHHE B IIPOCTPAHCTBE, NapajuIEIbHBIA MEPEHOC,
CUMMETpHS Ha IUIOCKOCTH W B TPOCTPAHCTBE, IMOBOPOT, IMpeoOpa3oBaHue TMOAOOUS,
noJ00HbIe (UTYpBI; YMEHHE pacliO3HaBaTh PAaBHBIC W MOJ0OHBIE (PUTYPHI, B TOM YHUCIIE B
IpUpOJIe, HCKYCCTBE, AapXUTEKTYpE; HCIOJb30BaTh TI'E€OMETPUYECKHE OTHOLIEHUS IpH
peILIeHNH 331a4; HaXOAUTh FEOMETPUUECKUE BETMUUHBI (IJIMHA, YOI, IJI0LIa1b, 00BEM) IIPH
pELICHUHN 3aJa4u U3 APYTUX y4EOHBIX PEAMETOB U U3 PEeabHOM KU3HU; YMEHHUE BBIYUCIIATh




TEOMETPUUYECKHE BEJIMYMHBI (IJIMHA, YTOJ, IUIONIaAb, OOBEM, IUIOMIAL TIOBEPXHOCTH),
WCITOJIB3YS U3yUEHHBIE (DOPMYIIBI U METO/IBI, B TOM YHCJIE: IO TOBEPXHOCTH MTUPAMHU/IBI,
Npu3Mbl, KOHYyCa, IIWIMHApA, Iulomanab cdepel; 00bEM KyOa, MPSIMOYTOJIBHOTO
napajiesienunena, MUpaMubl, MPU3MbI, LWIMHAPA, KOHYyCa, IIapa; YMEHHE HaXOIUTh
OTHOIIeHHE 00bEMOB OAOOHBIX (Uryp

YMeHHne OomnepupoBaTh IMOHATUSIMH: TIPSIMOYTOJIbHAs CHCTEMa KOOPAMHAT, BEKTOD,
KOOpAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB, MPOU3BEACHHE BEKTOpa Ha
YHUCIIO, pa3lioKeHHe BekTopa mo 0a3ucy, CKaJlspHOE MPOU3BEIEHUE, BEKTOPHOE

12 NpOU3BENEHNE, YIOJd MEXKIy BEKTOpaMH; YMEHHE UCIOJIb30BaTh BEKTOPHBIN H
KOOPJMHATHBIN METOJ JJisi pelIeHHs Te€OMETPUUYECKUX 3a/lad U 3a7ad JAPYTuX y4eOHBIX
pPEeMETOB
YMeHne BbIOMpATh MOIXOMAIIANA METOJM I pEelIeHUs 3a7a4d; NMOHMMaHUE 3HAYMMOCTH

13 MaTeMaTUKHd B M3YyYCHHH MPUPOJHBIX M OOIIECTBEHHBIX MPOILIECCOB M SIBJICHUHN; yMEHUE

pacrno3HaBaTh NPOSBICHUE 3aKOHOB MaTEMATHKHU B UCKYCCTBE, YMEHUE IPUBOIUTD IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUINCKON U MUPOBOM MaTEMAaTUYECKOU HAYKHU

INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1 UYucna v BBIYUCICHUS

1.1 | HarypaneHsble u nensle uncna. [IpusHaku AeIuMoCTy LENbIX YUCEN

12 Panmonaneupie uucna. OOBIKHOBEHHBIE U JECSITUYHBIE JpOOH, TMPOLEHTHl, OECKOHEYHbIE
' MepUOANYECKHE TPOooH

13 ApudpmeTnueckuii KOpeHb HaTypajbHOM cTeneHu. JleHcTBUS ¢ apuMETHYECKUMH KOPHSIMHU
' HATYpaJIbHOMN CTENEHU

1.4 | Crenens ¢ nenbiM nokazareseM. CTeneHs ¢ paluoHaIbHbIM NToKa3areneM. CBONWCTBA CTENIEHU

L5 CuHycC, KOCUHYC U TaHT€HC YUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC YHCIIOBOIO

aprymeHra

1.6 | Jlorapudm uncna. JlecATHYHbIE U HATYpaAJIbHBIE JOTapHU (MBI

17 HleiictButenbHble  yucna. Apudmernyeckue omnepanud ¢ JIGHCTBUTENIBHBIMM  UYHCJIAMH.
' [TpuOnmkE€HHBIE BHIYMCIICHUS, IPABUJIA OKPYTIICHHUS, IPUKUIKA U OLIEHKA Pe3ybTaTa BHIYUCICHUN

1.8 | [IpeobpazoBanue BbIpaKeHUI

1.9 | KommiekcHbie yucna
2 YpaBHEHHsI U HEPABEHCTBA

2.1 | Lenble u 1poOHO-pallIOHAIbHBIE YPaBHEHUS

2.2 | UppanuoHalIbHBIE ypaBHEHUS

2.3 | TpuroHoMeTpUYECKHE YPABHEHHUS

2.4 | Iloka3aTenbHble U JorapupMuuecKkre ypaBHEHuUs

2.5 | Lenble u 1poOHO-paliOHaNIbHBIE HEPABEHCTBA




2.6

HppaumroHanbHbIe HEPABEHCTBA

2.7 | Iloka3aTenbHble U JOrapupMUUECKIEe HEPABEHCTBA
2.8 | TpuroHoMeTpu4eCKre HEPAaBEHCTBA
2.9 | Cucrembl U COBOKYITHOCTH YPAaBHEHUHN U HEPABEHCTB
2.10 | YpaBHeHUs, HEpABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 | Marpuna cucreMbl JTUHEHHBIX ypaBHEHUH. OnpeenuTens MaTpULbl
3 OyHKIMU U Tpaduku
31 @yukiys, crocoos! 3aaanus pynkuuu. ['paduk Gynkmun. Bzanmuo obpatabie pynkuuu. YéTHbIC U
' HeuétHble QyHkuuu. [lepunonnyeckue GyHKIUN
OOnacte ompesaeraeHus W MHOXecTBO 3HaueHud ¢yHkuuu. Hymm @ynkunun. IIpomexyTku
3.2 | 3HakonocTosHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (PYHKIMHU. MakCUMyMbl U MUHUMYMBI (DYHKIIHH.
HauOonpiiee n HaumMeHblee 3HaYeHUE (PYHKIIUU Ha TPOMEKYTKE
13 CrenenHas GyHKIMS C HATYpaJIbHBIM M IIEJIBIM ToKaszaTeneM. E€ cBolicTBa u rpaduk. CBoMcTBa H
' rpaduK KOpHS n-Oi CTENEeHH
3.4 | Tpuronomerpuiecknue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 | Iloka3arenbHas u Jorapupmudeckas GyHKIHUU, UX CBONCTBA U TpapUKH
3.6 | Touku pa3pbeiBa. AcuMnTOTH rpadukoB ¢pyHKImd. CBOWMCTBA PYHKINH, HENPEPHIBHBIX HA OTPE3KE
3.7 | IlocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS MOCIIEI0BATEILHOCTEMN
3.8 | Apudpmerndeckas u reomerpuueckas nporpeccun. @opmyra cioKHbBIX IPOLEHTOB
4 Hayana maTemMaTnueckoro aHanusa
4.1 | IIpousBognas ¢pyHkiuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIHMA
49 [IpuMeHeHHe TPOU3BOJHOM K HCCICAOBAHUIO (YHKIMI Ha MOHOTOHHOCTh U 3KCTPEMYMBI.
' Haxosxnenne HauOobIero ¥ HAMMEHBIIETo 3HaYeHUsT (PYHKIIUU Ha OTPE3Ke
4.3 | IlepBooOpa3nas. MuTerpan
5 MHokecTBa U JIOTHKA
5.1 | MHoXxecTBO, onepaliu HajJ MHOKecTBamu. Jluarpammel Ditniepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 | OnucarenbHasi CTAaTUCTHKA
6.2 | BeposTHOCTB
6.3 | KomOunaTopuka
7 I'eomerpus
7.1 | @urypsl Ha IJIOCKOCTH
7.2 | IlpssMble U IJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOTOrpaHHUKH
7.4 | Tena u mOBEpXHOCTHU BpallleHUs
7.5 | KoopauHaThl U BEKTOPHI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Maremaruka. Anreopa: 11-i knacc: yueOnuk, 11 kmace/ A.I'. Mep3msik, B.b. Ilononckuii,
M.C . Axup; nox pen.B.E.Ilogonsckoro — Benra-I'pad

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

Martemartuka. Anredpa: 11-if knacc: yueOnuk, 11 kmace/ A.I'. Mep3msk, B.b. Ilononckwuii,
M.C.Axup; nox pea.B.E.Ilogonbckoro — Benra-I'pad

INPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HMHTEPHET

bubmuoteka [{OK https://m.edsoo.ru/

https://uchitelya.com/matematika/

https://urok.1sept.ru/

https://resh.edu.ru/

https://4ege.ru/gia-matematika/



