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MosichuTenbHan 3anucka  2025-2026y4e0Hblii 01

Pabouas mporpamMmma y4eOHOro Kypca «AJjredpa M Hayajla MaTeMaTH4eCKOro aHAJIN3a» 0a30BOro ypoBHsl A oOydawomuxcsa 10 —11 kiaaccos
paspabotana Ha ocHoBe DemepalbHOro TrocyJapCTBEHHOIO O0Opa30BAaTENBHOIO CTAaHAApPTa CpemHero odmiero oOpa3oBaHUs, ¢ yYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, MPEIbABISEMBIX K MaTeMaTHYeCKOMY OOpa3OBaHMIO, M TpaIulMid POCCHIICKOTO 00pa3oBaHuWs. Peanmmzanms mporpamMmbl oOecHedHBacT OBIAZCHHE
KIIIOUEBBIMH KOMIICTCHUUAMHU, COCTABJIAIOMIMMU OCHOBY [JId CaMOpPa3sBUTHUA U HECIIPCPLIBHOI'O O6pa3OBaHI/I$I, I EJIOCTHOCTh O6H1€Ky.]]bTypHOFO, JIMYHOCTHOIo Hu
MMO3HABATCIIBHOI'O PA3BUTHUA JIMYHOCTH o6yqafoumx05{.
eaun n3yyenus: yuedOHOro Kypca

Kypc «Anrebpa 1 Hayama MaTeMaTHYECKOTO aHallU3a» SBISETCS OAHUM W3 HanOosiee 3HAYMMBIX B IPOrpaMMe cTaplied IIKOJbI, TOCKOJIBKY, C OMHONH CTOPOHHI,
OH o0ecreunBaeT WHCTPYMEHTANbHYIO 0a3y Uil M3y4YeHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JpPYroil CTOpOHBI, (hOpMHpYET JIOrHYecKoe W aOCTPaKTHOE
MBIIJICHHE YYaIlIUXCsl Ha YPOBHE, HEOOXOAMMOM JJIsl OCBOCHUSI KYpCOB MH(OpMATHKH, O0IIECTBO3HAHMSI, HCTOPUH, CIIOBECHOCTH. B paMkax JaHHOTO Kypca ydaluecs
OBJIaJICBAIOT YHUBEPCAILHBIM SI3bIKOM COBPEMEHHOH HayKH, KOTOpasi OpMYIHPYET CBOH JOCTHKEHHUSI B MaTEeMaTH4eCKOH (opme.

Kypc anreOpsl m Hayanm MaTeMaTHYECKOrO aHajM3a 3aKiaJblBaeT OCHOBY JIISl YCIIEUIHOTO OBJQJACHWS 3aKOHAMH (U3UKH, XUMHWHU, OMOJIOTHH, TIOHHMMAaHU S
OCHOBHBIX TeHI[eHIlI/II\/'I 3KOHOMHUKH U 0611I€CTB€HHOI7[ JKU3HHU, MO3BOJACT OPUCHTHUPOBATHLCA B COBPEMCHHBLIX IlI/I(prBI)IX U KOMITIBIOTECPHBLIX TEXHOJIOIUAX, YBECPCHHO
HUCIIOJIB30BaTh UX B HOBCGI[HGBHOﬁ )ku3HU. B TOXE BpEMs OBJIAICHUC a6CTpaKTHBIMI/I " JIOTUYCCKU CTPOTMMHU MATEMATUUCCKMMU KOHCTPYKIUAMU Pa3BUBACT YMCHHEC
HaxOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTHHHOCTH YTBEP)KAEHHUS, HCIOIH30BaTh OOOOIIEHHWE W KOHKPETH3aIHio, a0CTparupoBaHWE W aHAJIOTHIO, (GOpMHUpYET
KpC€aTUBHOC U KPUTHYCCKOEC MBIIIJICHUEC. B X0A€ U3ydYCHUs anre6pbl W Ha4dYaJl MAaTEMAaTHYCCKOI'O aHaJIn3a B CTapmeﬁ IIKOJIC ydalllruecs MmoJydaroT HOBBIN OITBIT pemIcHuA
MPUKIAJHBIX 3a1aa4, CaMOCTOATCIBLHOI'O ITOCTPOCHUSA MATEMATUYCCKUX MOHeﬂeﬁ PpCajlbHBIX CI/ITyaHI/Iﬁ U UHTCPpHIPpETAIUN IMOJTYYCHHBIX pemeHHﬁ, 3HAKOMSATCA C
npuMepaMu MaTEMaTHICCKUX 3aKOHOMepHOCTeI>'I B IIpUPOJAEC, HAYKEC U B UCKYCCTBEC, C BBIAAIOINMUCA MaTEMATHYCCKUMU OTKPBITUAMUA U UX aBTOpaMHU.

Kypc obmanmaer 3HauMTENBHBIM BOCHHUTATENHHBIM TMOTEHIIUAIIOM, KOTOPBIM peann3yercs Kak uepe3 y4eOHBIH MaTepuai, CriocoOCTBYIOIIUN (GOpMUpOBaHHUIO
Hay4HOrO MHPOBO33PEHUS, TaK U uepe3 creunu(puky yuyeOHOH NeATeNbHOCTH, TPeOyIOLIeH CaMOCTOATENbHOCTH, aKKypaTHOCTH, IPOJOJKUTEIbHON KOHIIEHTPALUU
BHUMAHUS U OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN pe3ysbTarT.

B ocHoBe MeToMKH 00yueHus anredpe ¥ HayajgaM MaTeMaTHYECKOTO aHAIN3a JISKHUT ASSITEIbHOCTHBIN MPUHINT 00ydIeHHS.

CrpykTypa Kypca «Anredpa M Hayajga MaTeMaTHYECKOTO aHAJIM3a» BKIIOYACT CIEAYIOIINE COAEPKATEIbHO-METOANYECKHE JIUHUK: «YHcaa M BBIYMCICHHUS,
«DyHKIUM U TpaduKu», «YpaBHEHU U HEpaBeHCTBay», «Hadana MaTeMaTHueCKOro aHaiu3a», « MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE cOepKATEIBHO -METOIMYECKUE
JIMHMAU U3Y4al0TCs Ha IPOTSLKEHUH IBYX JIET 00Y4EHUs B CTApILIeH IIKOJIEe, €CTECTBEHHO JOMOIHSA APYT APYra U IMOCTEIEHHO HAChIILAsACh HOBBIMH TEMaMU U Pa3lieaMH.
JlaHHBI Kypc SBIS€TCd WHTETPAaTUBHBIM, IIOCKOJIbKY OOBEAMHSET B cebe COlIepKAHME HECKOJNBKUX MAaTeMaTHYeCKHX NUCLUIUIMH: anredpa, TPUT OHOMETPHS,
MaTeMaTHYeCKUH aHalu3, Teopusi MHOXKeCTB M aAp. Ilo Mepe Toro kak ydamecs OBIaA€BAlOT BcE Oojee IIMPOKMM MaTEMaTHYECKUM AamlapaToM, y HHX
MOCJIEAOBATENbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOMTh MAaTEeMaTHUECKYH0 MOAEIb PEaJbHOM CUTyalluH, NPUMEHSATh 3HAHMS, IOIYy4YEHHbIE B Kypce
«Anredpa ¥ Hayajga MaTEeMaTHYECKOrO aHajlIM3a», [UI1 PELICHUS CAMOCTOATENBbHO C(HOPMYIMPOBAHHOW MAaTEMaTHUYECKOH 3ajadd, a 3aTeM HHTEPIPETUPOBATh
MOJIyYCHHBIN PE3yJbTAaT.

ConepxarenpHo-MeTonYecKast TUHUA «Hucna U BBIYMCICHUS» 3aBepliaeT (OPMUPOBAHHME HABBIKOB HMCIOJIb30BaHMs ACHCTBUTENBHBIX YHCEN, KOTOpOE ObLIO
HA4YaTO B OCHOBHOH mikone. B crapmeil mkone ocoboe BHMMaHHe ynensercs (OPMHPOBAHUIO NPOYHBIX BBIYMCIMTENBHBIX HABBIKOB, BKIIOYAIOUIMX B ceOs
WCIOJIB30BAHUE PA3IMYHBIX (OPM 3alMCH JEHCTBUTENBHOIO YUCIA, YMEHHE PALMOHAIBHO BBIIOJHATH NEUCTBHS C HUMH, AENATh MPUKUIKY, OLEHHBATH Pe3yJbTar.
OOyyaromecss MOMY4YarOT HABBIKM TNPHOMMKEHHBIX BBIYMCICHUH, BBIIOJIHEHHUS NEHCTBUII C YUCIaMM, 3alMCaHHBIMH B CTaHAApTHOH (opMe, HCIIOIb30BAHUS
MaTeMaTHYECKUX KOHCTAHT, OLIEHUBAHUS YMCIIOBBIX BBIPAXKEHUH.

Jluans «YpaBHEHHS W HEPABEHCTBAa» PpEAIN3YeTCsl Ha MPOTSDKEHWH Bcero oOydyeHHs B cTapuiedl INKOJie, IOCKONbKY B KaXIOM paslele IporpaMMbl
NPEAYCMOTPEHO pEIIEHHE COOTBETCTBYIOIMX 3azad. OOydaromiyecs OBJAIEBAaIOT PA3IMYHBIMH METOJAaMH PELICHUS LENbIX, PalMOHAIBHBIX, HUPPALUOHaJIbHBIX,
MOKAa3aTeNbHBIX, JOrapu()MUIECKIX U TPUTOHOMETPHUECKUX YPaBHEHUH, HEPAaBEHCTB U UX cucTeM. llonyueHHbIe yMEHNS HCHONb3YIOTCS TPU UCCIeOBaHUH (PYHKIUH C
MOMOIIBIO TPOM3BOAHON, PELIEHUH NPUKIATHBIX 3a/ad M 3a7lad Ha HaXOKIeHHWE HauOOJNbIIMX W HAMMEHBIIMX 3HAa4eHUH QyHKOuH. [laHHas copepiKatenbHas JHUHUS
BKIIOYaeT B ceda Takke (OPMHUPOBAHHME YMEHHMH BBIIONHATH pacd€Tsl 1Mo ¢GopMmyiaM, NpeoOpa3oBaHUS LENbIX, pPANUOHAIBHBIX, WPPALMOHAIBHBIX U



TPUTOHOMETPHUYECKUX BBIPAXKEHUH, a TakKe BBIPAKECHUH, COAEpX AIIUX CTENeHW u jorapudmel. braromaps u3ydeHHIo anreOpanveckoro marepuana MPOUCXOAUT
JanbHellee pa3BUTHE ANTOPUTMHUYECKOTO M aOCTPAaKTHOTO MBIIUICHUS YYaluxcs, (OpMHUpYIOTCS HaBBIKM JEAYKTHBHBIX paccyKIAEHHH, paboThl C CHMBOJbHBIMH
¢dbopmMaMu, TpeACTaBlICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. AnreOpa mpemnaraeT 3Q¢QeKTHBHBIE WUHCTPYMEHTBHI JUIS pPEIICHUS
MPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HATrJIAJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKa HAYKU.

ConepxkarenpHo-MeTonuueckass auHuA «DOyHKOMKM W rpadUKu» TECHO MeperuieraeTcs C APYTMMHU JHUHHUAMH Kypca, TOCKOJIBKY B KaKOM-TO CMBICIE 3aaéT
MOCIIEAOBATENLHOCTh M3ydYeHUs] MaTepuana. VzydeHue CTerneHHOH, MOKa3aTeNbHOH, JorapuMIUUecKoil U TPUTOHOMETPUYECKUX (YHKIUH, MX CBOWCTB M Tpa(UKOB,
WCTONIb30BaHMe (DYHKUIUH 7S pellieHUs 3aa49 U3 APYTUX YYeOHBIX MPEAMETOB U PEeabHON KU3HH TECHO CBA3aHO KaK C MATEMAaTUYECKUM aHAIHM30M, TaK U C pelleHHEM
ypaBHeHUH U HepaBeHCTB. [Ipu 3ToM OoJblIOe BHUMaHKE yaenseTcs: GOpMUPOBAHUIO YMEHHsI BhIpakaTh (OPMYyJIaMH 3aBUCHMOCTH MEXAY Pa3InYHbIMU BETHYMHAMH,
WCCIIeIOBaTh TMONy4YeHHbIe (PYHKIHMH, CTPOMTh MX TpauKh. MaTepwan 3TOH coiep)KaTelIbHOW JMHWUU HAlleleH Ha pa3BUTHE YMEHWUU W HABBIKOB, MO3BOJSIONIMX
BBIpAKaTh 3aBHCHMOCTH MEXKIY BEIMYMHAMH B pa3nyHOW (opMe: aHAIUTHUYECKOH, rpaduueckoil u cioBecHOW. Ero wn3yueHwe cCrmocoOCTBYET pa3BHTHIO
QITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETHU3aIluH, UCTIONIb30BAHHIO aHATIOTHH.

ConepxxarenpHas nuHUS «Havyama maTeMaTH4ecKOro aHalW3a» MO3BOJSET CYIIECTBEHHO PAaCIIMPHUTh KPyr Kak MaTeMaTHUecKHX, TaK M NMPHUKIATHBIX 3ajad,
JOCTYITHBIX OOYYaIOMIUMCS, Y KOTOPBIX MOSIBJISIETCS BO3MOXXHOCTh MCCIEA0BATh U CTPOUTH IrpaduKK (DYHKIIMH, ONpeNenaTs HX HanOOoNbIIe U HAMMEHbIINE 3HAYCHUS,
BBIUUCIIATH TUIOMAAN GUTYP B 00BEMBI TEN, HAXOIUTh CKOPOCTH U YCKOPEHUs TpolieccoB. [laHHas cofiepkaTelbHas TUHNUS OTKPHIBAECT HOBBIE BOZMOXXHOCTH MTOCTPOCHU 5T
MaTeMaTHYECKNX MOJEIEH peanbHBIX CHTyallnid, HAaXOKICHHUS HAMTy4IIero peleHus B MPUKIaJAHbIX, B TOM YHCIIE COIHAIbHO-3KOHOMHYECKUX, 3a7adax. 3HAKOMCTBO C
OCHOBaMH MAaTEMaTHYeCKOr0 aHalli3a CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMANBHO-IIOTHYECKOTO W KPEATUBHOTO MBIIDICHUS, ()OPMUPOBAHUIO YMEHHM
pacro3HaBaTh MPOSIBIIEHUS 3aKOHOB MaTEMaTHUKH B HayKe, TEXHUKE U MCKyccTBe. OOydaronecs y3HAIOT O BBIIAIONINXCS Pe3yIbTaTax, MOMYYEHHBIX B XO/€ Pa3BUTHA
MaTeMaTHKH KaK HayKH, U UX aBTOpax.

ConepxarenpHo-MeTOIMYeCKast JWHUSA «MHOXECTBa M JIOTMHKa» B OCHOBHOM TIOCBAIIEHA DJIEMEHTaM TEOPUH MHOXECTB. | e€0peTHKO-MHO)KECTBEHHBIE
IIPEACTaBJIEHUs [IPOHU3BIBAIOT BECh KypC LIKOJIBHOW MaTeMaTUKM U IpeijiararoT Haubojee YHUBEPCAJbHBIN A3bIK, OOBEAMHSIOIIMN BCE pa3lesbl MaTeMaTUKU U €€
MIPWJIOKEHUH, OHM CBSA3BIBAIOT pa3Hble MAaTeMaTH4EeCKHWe AMCLHUIUIMHBI B eauHoe nenoe. IloaToMy Ba)XHO 1aTh BO3MOXKHOCTB INKOJIBHUKY IOHMMATh TEOPETHUKO-
MHOKECTBEHHBIH SA3BIK COBPEMEHHON MAaTEMATHKH M UCIIOJIB30BATh €0 JUIsl BBIPDAKEHHUS CBOUX MBICIIEH.

B kypce «Anrebpa n Havasla MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TaK)Ke OCHOBBI MaTEMAaTHYECKOTO MOJIEIMPOBAHMS, KOTOPbIE IPU3BaHbI ChopMHUPOBATH
HaBBIKK TIOCTPOCHHS MOJENEH peaNbHBIX CUTyaluil, HCCIeIOBAaHHUS 3THUX MOJENCH C MOMOINBIO ammapaTta aareOpbl ¥ MaTeMaTHYeCKOro aHaln3a W WHTEPHpEeTaIiy
MIOJTyYEHHBIX PE3yIbTATOB. Takue 3aJaHWsl BILUIETEHBI B KKIBIA M3 pa3[elioB MPOrpaMMBI, MOCKOJIBKY BECh MaTepHall Kypca IIUPOKO HCHONB3YETCS AN PEUICHUA
MPUKIAIHBIX 3a4a4. [Ipy pemeHnn peanabHBIX MPAKTUYECKUX 3a/a4 yJaluecs pa3BUBalOT HAOII0AATEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIOJIB30BaTh aHAJOIUI0, 0000LIaTh M KOHKPETU3WpOBaTh IpodiieMy. JlesTelbHOCTh IO (JOPMUPOBAHMIO HABBIKOB PELICHUS IMPHUKIAIHBIX 3aJad OpTaHU3YyeTcs B
Ipolecce 3y4eHns Bcex TeM Kypca «Anredpa 1 Hayajla MAaTEMaTHUECKOTO aHaIN3ay.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebHOM mtaHe Ha M3y4eHUe Kypca anreOphl 1 Hadal MaTeMaTHIeCKOro aHaIn3a Ha 0a30BOM ypoBHE OTBOAWTCS 2 yaca B Hemento B 10 kimacce u 3 gaca B Hememto B 11
KJIacce, BCEro 3a /Ba roga ooydenust — 170 gacos.

COJAEPXAHHUE YYEBHOI'O KYPCA

11 KJIACC

Yucaa 1 BLIYMCIEHHS

HarypanbHbie u nienbie uncna. [Ipu3Haky 1enMMoCTH TENbIX YHCell.
CrerneHb ¢ pallMoOHaIbHBIM MOKa3aTeneM. CBONCTBA CTENEHHU.
Jlorapudm umcna. /lecaTnynbple U HATYpallbHEIE JOrapU(PMBI.



YpaBHeHNs U HEPAaBEHCTBA

[IpeoOpazoBanue BeIpaKeHUH, COAEPKAIINX JIOTapH(PMBI.

[IpeoOpa3oBanue BBIpaKEHUH, COAEPIKALNX CTENEHH C PAllOHATIBHBIM ITOKA3aTelIeM.

[Tpumepsb! TPUTOHOMETPUUECKUX HEPABEHCTB.

[ToxazaTenpHble ypaBHEHHS U HEPABEHCTBA.

JlorapudmMuyeckue ypaBHEHHUSI 1 HEPABEHCTBA.

CucreMbl IMHEWHBIX YpaBHEHUH. Pellienne mpuKiIaHbIX 3a7a4 ¢ TOMOIIBI0 CUCTEMBI TUHEHHBIX YpaBHEHUH.

CucteMbl M COBOKYITHOCTH PallMOHAIBHBIX YPaBHEHUI 1 HEPABCHCTB.

[Ipumenenue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO0 MaTeMaTHIECKUX 33124 ¥ 3a]a4u U3 pa3InIHbIX o0nacTell HAyKu U PeabHOW KHU3HH .

DyHKIUU U TpagUKH

Oyukius. [epuoguueckue GpyHkuuu. [TpoMexyTku MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHUHUMYMbI (yHKIMH. HaunGolnbliiee 1 HaMMeHbIIEe 3HAUYCHUE
(YHKIIMY HA TIPOMEKYTKE.

Tpuronomerpuyeckne QyHKINH, UX CBOHCTBA M IPadUKH.

[NokazarensHas u orapudmudeckasi QyHKINU, UX CBOWCTBA U TPa(HKH.

Hcnonw3oBanue rpa@ukoB GYHKIMEA I PEIICHUS YPABHEHUH M TUHEHHBIX CHCTEM.

Hcnonr3oBanue rpagukoB GyHKIUIN A7 HCCIEIOBAHUS MTPOIIECCOB ¥ 3aBUCHMOCTEH, KOTOPBIE BO3HUKAIOT IIPH PELICHUH 3a/1a4 U3 IPYTUX YIEOHBIX MPEAMETOB 1
peanbHOM KU3HU.

Hayana MaTeMaTH4yeckoro aHajimnsa

HenpepsiBHbie GyHKIIMH. MeTO] MHTEPBAJIOB JIJIS PEIICHUS] HEPABEHCTB.

[IpousBonHast pyHKIMH. ['eoMeTprudecKuii 1 (GU3NIESCKUI CMBICT IIPON3BOIHOM.

[IpousBoaHbIe 31eMEeHTapHBIX QYHKIHH. DOPMYyIIbI HAXOXKACHUS TPOU3BOIHOM CYyMMBI, IIPOU3BEACHUS M YACTHOTO (PYHKIIUH.

[IpumeHeHue MPOU3BOJHON K UCCIENOBAHUIO (PYHKIIMIT HA MOHOTOHHOCTH M DKCTpeMyMbl. HaxoxmeHne HanOoNbIIero 1 HauMEHbBIIero 3HadeHns (GyHKINH Ha
OTpE3KE.

[IpumeHeHue MPOM3BOAHON I HAXOXKJICHHUSI HAWIYUIIETo PElIeHns B MPUKIaIHbIX 3a7a4ax, Ui ONpeaelIeHns CKOPOCTH Ipoliecca, 3aJaHHOro (opMynoi nim
rpauKoM.

[TepBooOpa3znas. Tabmma mepBooOpa3HBIX.

WuTerpan, ero reomerpudecknii v GrU3nUeCcKuii cMbIC. Beramcnenne naTerpana no ¢popmyine Hetorona—Jleiioanma.
INJIAHUPYEMBIE PE3YJIbTATbBI

OcBoenne ydeOHOro mpeamera «MaTemMaThka» ITODKHO OOECIeurBaTh JOCTIDKEHHE Ha YPOBHE CpemHero obmiero oOpa3oBaHHS CHEAYIONMX JHYHOCTHBIX,
MeTaInpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE Pe3yNbTaThl OCBOCHUS IPOrpaMMbl Y4eOHOr 0 IpeaMeTa «MaTeMaTHKay XapaKTepu3yroTCs:

I'paxxnanckoe BocnUTaHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOW MO3MLUU OOY4YaIOUIErocss Kak AakKTHMBHOTO W OTBETCTBEHHOI'O WIEHA POCCHMCKOro oOlIecTBa, NPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SBJEHUH, NpoLenyp TIpakJaHCKOro oomiectBa (BBIOOPHI, ONPOCHl U 1MpP.), YMEHHEM
B3aMMOJEHCTBOBATh C COLUATBLHBIMI HHCTUTYTAMU B COOTBETCTBHUH € UX (QYHKIMSIMH U HA3HAUECHHEM.

[TaTproTHueckoe BocmUTaHuUE:



c(hOPMHUPOBAaHHOCTHIO POCCHUICKOW TPaKJaHCKOW MICHTUYHOCTH, YBaXKCHHSI K MPOILIOMY U HACTOSAIIEMY POCCHUHCKON MaTEMaTHKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTH)KCHUSM POCCHICKMX MaTEMaTHUKOB M POCCUHCKOM MaTEeMaTHYeCKOH IIKONBI, K HMCIIOIB30BAHUIO ATHX JOCTMIKCHUH B JIPYTUX HayKax, TEXHOJIOTUAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT O BOCITUTAHHUS:

OCO3HAHHUEM JIYXOBHBIX IIEHHOCTEH POCCUHCKOr0 Hapona; chopMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMSI, STUUYECKOr0 TIOBEJACHHUS, CBI3aHHOTO C MPAKTUYCCKUM
MPUMEHEHUEM JIOCTHKCHUN HAYKU U ACATCIbHOCTBIO YYEHOT0; OCO3HAHUEM JINYHOTO BKJIAJIa B IOCTPOCHUE YCTONYMBOIO OyayIIero.

DCTeTHYEeCKOe BOCIIUTAHHUE:

ACTETUYCCKUM OTHOIIICHUEM K MUY, BKIIFOYas 3CTCTUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUMN, PacCyKICHHUI; BOCIIP UUMYHUBOCTBIO K
MAaTEMATUYCCKUM aACIICKTaM pa3JII/I‘-IHI)IX BUI0B I/ICKyCCTBa.

®du3nyecKoe BOCITUTAHUE:

C(bOpMI/IpOBaHHOCTLIO }/MCHI/IH HpI/IMeHSITI) MATEMATUUYCCKUEC 3HAHUA B I/IHTepecaX 3I[OpOBOFO nu 6e3OHaCHOFO 06pa3a JKU3HHU, OTBCTCTBCHHOI'O OTHOIICHHSA K
CBOEMY 3JI0POBbBIO (3/I0pPOBOE NMUTaHUE, COATAHCUPOBAHHBIA PESKUM 3aHATHI U OTIbIXa, PEryJisipHas (GU3NYECKasi aKTUBHOCTD); (PU3NYECKOTO COBEPIIICHCTBOBAHUS, IIPU
3aHITHSIX CIIOPTUBHO-0310POBUTEIILHON JESITEIBHOCTBIO.

TpynoBoe BociuTaHue:

FOTOBHOCTBIO K TPY/y, OCO3HAHHUEM IIEHHOCTH TPYIO0JI00MS; MHTEPECOM K Pa3IMYHbIM cepaM mpodheCCHOHANBHOM JAeATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U
e€ MPUIIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIiel mpodheccru U peann30BbIBaTh COOCTBEHHBIC YKU3HEHHBIC TIAHbI, TOTOBHOCTH IO M CIIOCOOHOCTHIO
K MaTeMaTH4YeCKOMY OOpa30BaHHMIO M CaMOOOpA30BaHHIO HA IMPOTSHKEHHMHM BCEH JKU3HH; T'OTOBHOCTBIO K AKTHBHOMY YYacTHIO B DEIICHHUH MNPAKTHYCCKUX 3aad
MaTeMaTHYECKON HAIPaBICHHOCTH.

DKOI0ru4ecKkoe BOCIIMTAHHE:

c(hOpMHPOBAHHOCTHIO IKOJIOTHUECKON KYJIBTYPHI, TOHUMAHNEM BIIHSHHS COITHATEHO-9KOHOMUYIECKUX TIPOIIECCOB Ha COCTOSHHE MTPUPOIHON B COITUATBHON CPEIbI,
0CO3HAHHEM II00AJIBHOI0 XapaKkTepa SKOJOIMYECKUX MPOoO0JeM; OpHEHTAI[Mel Ha MPUMEHEHHE MaTeMaTHUECKUX 3HAHUHU NI PelIeHMs 3a1a4 B 001aCTH OKPYIKaIoIIeh
Cpenbl, INIAHUPOBAHMS IIOCTYITKOB M OIEHKU WX BO3MOJKHBIX ITOCIICICTBUN ISl OKPY’KAIOIICH CPEIbI.

enHoCTH HAYYHOTO ITO3HAHMS:

c(hOpMHPOBAHHOCTHIO MUPOBO33PECHHS, COOTBETCTBYIOINIECIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOMIECTBEHHOW MPAKTUKH, TOHUMAHHUEM MaTEeMaTHISCKOH
HayKH Kak c(ephl YeIIOBEYECKOM JAeITeIbHOCTH, ITAMOB €€ PAa3BUTHSI U 3HAYMMOCTH IS Pa3BUTHS ITUBIIIM3ALAN; OBJIAJICHHEM S3BIKOM MaTEeMaTHKH H MaTEMaTHIECKOH
KYJIBTYPOH KakK CPEACTBOM TO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISTH MPOSKTHYIO U MCCIIEIOBATENBCKYIO NI TEIHbHOCTh HHANBUIYATBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbBI

MeranpenMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPaMMBI YUeOHOTo TipeaMera «MareMaTiKay XapakTepu3yloTCsl OBJIaJICHIEM YHUBEPCAILHBIMHA HO3HABAMEIbHbIMU
Oelicmeusamu, YHUBEPCAbHbIMU KOMMYHUKAMUBHLIMU 0elCMEUAMU, VHUBEPCATbHbIMU Pe2YNAMUSHbIMU OeUCMBUIMU.

1) YVuueepcanvhovle noznasamenvHbie Oeticmeus, obecneuusarom opmuposarue 6a308bix KOZHUMUBHBIX NPOYECCO8 00YUAIOUUXCSL (0C8OEHUE MeMOO08 NOZHAHUS
OKpYIHCAIOUe20 MUpA,; NPUMeHeHUe 102UeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ uHgpopmayueti).

ba3oBrie morundeckue ICHCTBH:
BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHBbIC NMPU3HAKA MAaTEMATHYECKUX OOBEKTOB, TOHATHH, OTHONICHWA MEKIY MOHSATHAMH; (DOpMYyITHpOBATH OMpeieNeHs
MIOHSITU; YCTAaHABJIMBATH CYIIECTBEHHBIN MTPU3HAK KIacCU(UKAIINN, OCHOBAHUS JIJIsl 00O0OIIEHHS U CPABHEHUS, KPUTEPUU ITPOBOIUMOT0 aHAIIH3A;
BOCIIPUHUMATb, (DOPMYITUPOBATH M MPEOOPA30BBIBATE CYKICHUS: YTBEPAUTENbHbIE U OTPHUIIATEIbHBIE, SANHUYHBIC, YACTHBIE U O0IINE; YCIOBHEIE,
BBISIBJISITh MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U M POTUBOPEUNs B (DaKTax, NTaHHBIX, HAOMIOJCHUAX U YTBEPKICHUSX; PEIUIAraTh KPUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEH U MPOTHBOPEUHI;
JIeNaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 10 aHAIOTUH;



MPOBOANUTE CaMOCTOSITENILHO J10KAa3aTeNbCTBA MAaTEeMAaTHUYECKHX YTBEPXKIACHUH (MpsIMbIe M OT MPOTHBHOIO), BBHICTPAMBATH apryMEHTALMIO, MPHUBOAUTH MPHUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KACHUS 1 BHIBOJBI;
BBIOMpATh cioco0 penienns yuaeOHoi 3a1a4n (CpaBHUBATh HECKOJIIBKO BAPUAHTOB PELICHUS, BBIOMpATh Hanbosee MOIXOoAAMIUi ¢ y4€TOM CaMOCTOSATENFHO BBIICIEHHBIX
KpHUTEpUEB).

BasoBrle nccrnenoBaTenbekue ACHCTBUS:
HCTIOJIB30BATh BOMPOCH! KaK MUCCIEA0BATENbCKHI HHCTPYMEHT MO3HAHUS; (POPMYITHUPOBATH BOIPOCHI, (PUKCUPYIOIIIE TPOTUBOPEUHE, MPodIeMy, YCTaHABIMBATH HCKOMOE
U gaHHOe, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE,
MPOBOANUTH CAMOCTOSITENILHO CIUTAHUPOBAHHBIA SKCIEPHUMEHT, HUCCICIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIIEHWS, Mpollecca,
BBISIBJIGHHIO 3aBUCUMOCTEN MCKIY O6’b€KTaMI/I, SABJICHUAMM, IIPOLECCAMU;
CaMOCTOATENILHO (POPMYIMPOBATH OOOOMICHUS W BBIBOJBI IO PE3yJIbTaTaM MPOBENEHHOTO HAOINIOJCHUS, HCCIEOBAHUS, OICHUBATH JIOCTOBEPHOCTH IOJIYYEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 0000IICHUH;
IIPOrHO3UPOBATH BO3MOKHOC Pa3BUTHE ITPOLECCCA, a TAKIKEC BBIABUTATH MMPEAIIOTIOXKEHNA O €I'0 Pa3BUTUN B HOBBIX YCJIOBHUAX.

Pabora ¢ undopmariuei:
BBISBJIATH JeUIMTH HH()OPMAIIUK, TaHHBIX, HEOOXOUMBIX IS OTBETA HA BOIPOC U JJIs PEIICHUS 3a]lauu;
BbIOMpaTh MH(POpMAIMIO W3 UCTOYHWKOB Pa3IMYHBIX THIIOB, aHAIM3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETHPOBATH WHPOPMAIMIO PA3IHYHBIX BHJOB U (GopMm
MPEICTaBICHUS;
CTPYKTYPHPOBATh HH(OpMAIIHIO, IPEJICTABIATH €€ B Pa3THYHBIX (POpMax, HILTIOCTPUPOBATH IPadUIECKH;
OIEHUBATh HAJEKHOCTh HHPOPMAIIH 110 CAMOCTOSTEBHO CHOPMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Yuusepcanvnvie Kommynukamuenwle oelicmsus, 06ecnequsarm copmuposanHoCmb COYUATLHBIX HABLIKO8 0OYYAIOUWUXCA.

OOmieHue:
BOCIPHHHUMATH U (DOPMYIHPOBATH CY)KICHHS B COOTBETCTBHHU C YCIOBHSMH M IEISIMH OOIIEHHS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, AaBaTh ITOACHEHUS 110 X0y PEIeHUs 3aJa4ui, KOMMEHTHPOBATh IOJy4EeHHBIN pe3yibTaT;
B Xo7le OOCYXIEHMsI 3a/aBaTh BOIPOCHI IO CYIECTBY OOCY)XIaeMON TEMbl, MPOOJIEMbl, pelllaeMOl 3a/au, BBICKA3bIBaTh MJIEH, HAIlEJIEHHbIE Ha IOMCK PELICHUS;
COIIOCTABIIAITh CBOU CYXIEHHSI C CY)KICHUSMH IPYIMX yYaCTHHKOB IHalora, OOHapyKuMBaTh pa3iIM4yMe U CXOACTBO IMO3UIMN; B KOPPEKTHOH (Gopme (popmynnpoBaTh
pa3HorIacus, CBOM BO3PaXXKEeHUS;
MPEACTABIIAT PE3YyJIbTAThl PELICHUS 3a1a4, SKCIEPUMEHTA, UCCIEOBAHUS, IPOEKTA; CAMOCTOATENHLHO BEIOMPATh (JOPMAT BBICTYIUICHHUS ¢ yIETOM 3a7ay MPE3eHTAlNU U
0COOEHHOCTEH ayAuTOpHH.

CoTpyIHUYECTBO:
MIOHUMATh U HUCIIOJIb30BaTh NMPEUMYIIECTBA KOMAaHAHOW W WHAWBUAYaJIbHOM pabOTHI HpH pPElIEHHHM Yy4eOHBIX 3a7ad; NPUHUMATh LIENb COBMECTHOH AEITEIbHOCTH,
TJJAHUPOBATh OPTAaHU3AIIUI0 COBMECTHOW paboThI, pacmpenenirth BUIBI padOT, JOrOBapHBATHCS, OOCYKIATh TPOIECC W pe3ynmbTaT paboThl; 0000IaTh MHEHUS
HECKONIBLKUX JIFOJICH;
y4acTBOBaTh B TPYIMOBEIX (hopMax paboTsl (00CYXKIeHHUsI, OOMEH MHEHHI, «MO3TOBbIE ITYPMBI» W WHBIE); BHIIIONHATH CBOIO YaCTh pabOTHl M KOOPAMHHUPOBATH CBOH
JEeUCTBHS C APYTHMH WIEHAMH KOMaH/bl;, OLIEHUBATh KAa4EeCTBO CBOETO BKJIa/a B OOIIMH MPOAYKT 110 KPUTEPH AM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3aUMOJCHCTBHSL.

3) Vnusepcanvuvie pecynamuensie oelicmaus, 00ecneuusaiom Gopmuposanue CMulC108blX YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUUHOCHU.

Camoopranuzanus:

COCTaBJISITH IUIAaH, AJITOPUTM PELICHH 3a/1a41, BBIOUPATH CIIOCO0 PELICHUs C YIETOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI peLIeHUH ¢ y4ETOM HOBOW MH(OPMALIHH.

CaMOKOHTpPOJB:



BJIaJIeTh HABBIKAMU I103HABATENBbHOM pe(IeKCHN KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUH W MBICIUTEIBHBIX MPOLECCOB, MX PE3YJIbTATOB; BIAAETh CIOcoOaMu
CaMOIMpPOBEPKH, CAMOKOHTPOJIS TIpoIecca U pe3ylibTaTa pelieH sl MaTeMaTHUeCKOH 3a1auu;

MpeABHICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh TPH PELICHWW 3a/a4d, BHOCHUTH KOPPEKTHUBBI B ACITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX,
HalJIEeHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLCHHUBATHL COOTBETCTBUC PE3YyJIbTaTa LUCIN U YCIIOBUAM, OGT)SICHSITL IMPUYIHUHBI JOCTUIKCHUA WIN HEJOCTHIXKCHUA PE3YJIbTATOB ACATCIbHOCTH, HAXOAUTH O]_HI/I6Ky, JaBaThb
OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATHBI

OcBoenue yueOHOro Kypca «Ainredpa ¥ Havajga MaTEMaTHYECKOIO aHAIM3a» Ha YPOBHE CPEIHEro oO0IIero oOpa3oBaHHUs JOKHO OOECIeUMBATh JOCTHIKEHHE
CIICAYIOUIMX MPEAMETHBIX 00Pa30BaTEIbHbBIX PE3Y/IHTATOB:

11 KJIACC

Yuciaa 4 BbIYHCTIEHHUS

OHepI/IpOBaTB MOHATHUAMM: HATYPaAJIbHOC, MHEI0€ YHCIIO; MCIOJb30BaTh NPU3HAKU ACIMMOCTH MECIIbIX YKUCCI, PA3JIOKCHHUE 4YHUCIIa Ha IMPOCTBIC MHOXUTCIN 1A
pelieHus 3aaad.

OnepupoBaTh MOHATHEM: CTENEHDb C PAIMOHAIBHBIM TIOKA3aTEIeM.

OnepupoBaTh MOHATUSAMHE: JOrapu(M Yuclia, JeCATHYHBIC U HATYpaIbHBIC JIOTapru(MBIL.

YpaBHeHHs M HEPaBEHCTBA

[IpumeHsTH CBOMCTBA CTENEHH ISl TPEe0OPa30BaHUS BBIPAKEHHIA; OTIEPHPOBATH TOHATUSIMU: TIOKa3aTeIbHOE yPaBHEHHNE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIBI
MOKa3aTeNbHBIX YPaBHEHHUH U HEPABEHCTB.

BeimonasaTe peoOpa3oBaHus BBIPAKEHHUN, CONEPKANMX JIOTapU(PMbBI; ONEPHUPOBATH TOHATHUAME: JOrapuMUYEeCKOoe YpaBHEHHE M HEPaBEHCTBO, pellaTh
OCHOBHBIE THITHI JIOTApH(PMAYECKUX YPaBHEHHUI U HEPABEHCTB.

Haxoauts pemiennst mpoCTEeHIINX TPUTOHOMETPHIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSIMH: CHCTEMA TUHEHHBIX ypaBHEHUN U €€ pellleHne; UCTIONb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHU U IS PEIICHUS TPAKTUYECKUX 3a]a.

Haxonute pemenus npocTedimx CUCTEM U COBOKYITHOCTEH pallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

MonennpoBath peanbHbIE CHTYaIlMH Ha SI3BIKE ajreOpbl, COCTABIATH BBIPAKEHUS, YPaBHEHHS, HEPABEHCTBA M CHCTEMBI IO YCIIOBHIO 3aJayH, HCCIEIOBAThH
MTOCTPOEHHBIC MOJIENTU C MCITOIF30BAHUEM ariapaTta aireOpsbl.

DyHKkUuU ¥ rpaguKkn

OnepupoBaTh MOHATHAMU: IepUoAWYecKas (DYHKIUSA, MPOMEXKYTKA MOHOTOHHOCTH (DYHKIHH, TOYKH SKCTpeMyma (QYHKIHH, HAUOONbIIee W HAWMEHBIIee
3HauYeHUs (PYHKIUU Ha TPOMEXYTKE; HCIOIB30BATh MX JIJIS HCCIIENOBAHUS (DYHKIMH, 3aJJaHHOHN rpadukom.

OnepupoBaTh MOHATUSAMHU: TpadUKN TOKA3aTEIHHOMN, JTOTapH(PMIUECKOH W TPUTOHOMETPUYECKUX (PYHKIWH; M300pakaTh MX Ha KOOPIUHATHOHN TLIOCKOCTH H
WCIIONIB30BATh TSI PEIlICHNs YpaBHEHU 1 HEPABEHCTB.

N3obpakaTs Ha KOOPAMHATHOM IJIOCKOCTH I'papvKu TMHEHHBIX YPaBHEHUN U HCIIONB30BATh MX IS PEIIEHUs] CHCTEMbI JIMHEHHBIX YPaBHEHUH.

Hcnonw3oBaTh rpaduku GpyHKIMI 1715 KCCIIEAOBaHUS IPOIIECCOB M 3aBUCHMOCTEH U3 APYTrUX Y4eOHBIX JUCIHILIHH.

Hauyana MaTeMaTH4ecKoOro aHajim3a

OnepupoBaTh MOHATHSIME: HENpPEPbIBHAS ()YHKITHUS; TPON3BOIHAS (DYHKIUH, UCIOIb30BaTh TEOMETPUIECKAN U (PU3NIECKUN CMBICIT MTPOU3BOIHON JUTS PEISHHs
3a/1ad.



Haxonuts mpou3BoAHbIE IIeMEHTapHBIX (PYHKIMH, BEIYUCISATH IPOU3BOAHBIC CYMMBI, TPOU3BEICHHS, YaCTHOTO (DYHKINH.
Hcnonb3oBaTh MPOU3BOAHYIO IS UCCIEAOBAHUS (QYHKIMH HA MOHOTOHHOCTb M SKCTPEMYMBI, IPUMEHSTh PE3yIbTAaThl HCCIAEA0BAHMUS K IOCTPOCHUIO TPAPUKOB.
Hcnonp3oBaTh MPOU3BOAHYIO [T HAXOXKACHHS HAMITYUILIEr0 PeIeHUs B IPUKIAIHBIX, B TOM YUCIIE COLUATBHO-9KOHOMUYECKUX, 3aauax.
OnepupoBaTh MOHATUSME: IEPBOOOPA3HASI U MHTErPajl; IOHUMATh TEOMETPHUCCKUI U (PM3NUECKUN CMBICT HHTErpaa.
Haxomuts nepBooOpa3Hble dIeMeHTapHBIX QYHKIIHIA; BEIMUCISITH HHTErpal no gopmyne Herorona—Jlelionuna.
Pemate npukiaHble 3a1a4d, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKOT0 U (PU3UIECKOro XapaKkTepa, CpeICTBaMH MaTeMaTHUECKOr0 aHaJn3a.
11 KJIACC

KosndecTBo yacos DJIeKTPOHHBIE
Ne (uu¢poBbIe)
i HaumeHoBaHMe pa3iesioOB H TeM MPOTrPaMMbI Beero Kognpom,m,le l'IpﬁaKanecKne 06pazoBaTeIbHbIE
padoThI padoThI pecypeI
|| Hoxasanentan dysatns. Moxasarensmse 12 I BnSmaorexa LIOK
1 YHKIHA. 1 https://m.edsoo.ru/f11c4afd
YpPaBHEHMS U HEPABEHCTBA
> Jlorapudmuueckast pyHKIIHS. 12 bubmuoreka 1HOK
Jlorapudmuueckre ypaBHEHHS U HEPABEHCTBA https://m.edsoo.ru/f11c4afd
3 Tpuronomerpudeckue QyHKIMH U UX rpaduKu. 9 1 bu6morexa [IOK
TpuronoMerpudecKkiue HepaBeHCTBA https://m.edsoo.ru/f11c4afd
. bub6mmoreka [JOK
4 [IpousBonHas. [IpuMeHeHne MPON3BOTHON 24 1 https://m.edsoo.ru/f1 1cdafd
5 HHTEerpan u ero mpuMeH eHus 9 bubmorera [IOK
P P https://m.edsoo.ru/f11c4afd
. bu6mmoreka LJOK
6 Crctembt ypanenuii 12 ! https://m.edsoo.ru/f11c4afd
7 HarypanbHblie 1 11€1bI€ Ynchia 6 bubmorexa [OK
yp b https://m.edsoo.ru/f11c4afd
3 [ToBTOpeHue, 0600mEeHNe, CHCTEMATH3AIINS 13 5 Bubnuoreka IJOK
3HAHUNA https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
11 KJIACC
N KosmnuecTBo 4acoB Jlara JyeKTpOHHbBIE HU(poOBHIE
w/n | Temaypoka Beero Koutpoasusie | [IpakTnueckue — o0pazoBaTeJbHbIe
padoThI padoThI pecypcbl
1 Crenensb ¢ paloHaIbHBIM IT0Ka3aTeIeM 1 bubamorexa [IOK
patl https://m.edsoo.ru/a52939b3




bubmunoreka LIOK

2 CroiicTBa cTererit https:/m.edsoo.ru/ff601408
3 [IpeoOpa3oBanue BeIpaKeHUH, COAEPKAIINX Bbubmmoreka LJOK
palroOHANbHBIE CTETICHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3oBanue BbIpaKeHUH, COAEPKAINX Bbubmoreka LJOK
paloHaIbHbIE CTENEeHU https://m.edsoo.ru/343c6b64
5 [IpeoOpa3oBanue BbIpaXKeHUH, COAEPKAINX Bbubmoreka LJOK
paloHaIbHbIE CTENEeHU https://m.edsoo.ru/4064d354
bubaunoreka [IOK
6 IToka3aTenpHblE ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/be76320c
bubaunoreka [IOK
7 IToka3aTenbHblE ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/3d408009
8 [NokazarenvHble YypaBHEHHS U HEPaBEHCTBA Egg:ﬁ%’;?;(i?{f/b I5ff0ec
9 [okazarenvHble ypaBHEHHS U HEPaBEHCTBA Egggiﬁejci(ieﬁ/ceb £10¢6
10 [loxazaTenpHBIE ypaBHEHHS M HEPABEHCTBA Egggj;ﬁeg(;(iciﬁ/ 536de727
11 [TokazaTenpHas QyHKIHS, €€ CBOMCTBA U bubmoreka [IOK
rpaduk https://m.edsoo.ru/85bc8132
KontponbHas pabora no Teme "CrerneHs ¢
12 panroHaTBHBIM TTOKa3aTeneM. [loka3aTenpaas bubmoreka [IOK
¢hynaxmus. [lokazaTensHbIe ypaBHEHUS H https://m.edsoo.ru/58e8e22
HepaBeHCTBA"
bubmmoreka LIOK
13| Jlorapugwm wicia bitpedim edsoman/3e32304
Bbubnuoreka IJOK
14 Jecarnynple 1 HaTypaiIbHBIE JTOTapru (MBI https://m.edsoo.ru/lea72162
15 [IpeoOpazoBaHue BRIPAKEHH, COIEPIKAIINX bubmmoreka [JOK
sorapumsl https://m.edsoo.ru/da48154c
16 [IpeobpazoBaHue BRIPAKEHHI, COIEPIKAIINX bubmmoreka [JOK
sorapu@msl https://m.edsoo.ru/4beff03b
17 [IpeoOpazoBaHue BRIpaKEHHI, COJEPKAIINX bubmmorexa LJOK
sorapu@msl https://m.edsoo.ru/fel1 89f2d
13 [IpeoOpazoBaHue BRIPAKEHHH, COMEPIKAIIIX bubmmorexa LJOK

JorapuQmbl

https://m.edsoo.ru/fadb8aas




bubmunoreka LIOK

19 Jlorapudmuyeckne ypaBHEHHS U HEpaBEHCTBA https://m.edsoo.ru/3034724e
20 Jlorapudmuyeckne ypaBHEHHS U HEpaBEHCTBA bubmmorexa [IOK
https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA bubimorexa [IOK
https://m.edsoo.ru/9e3f4bc9
22 Jlorapudmuueckre ypaBHEHUS 1 HEPABEHCTBA brbimorexa [IOK
https://m.edsoo.ru/15bclcfb
73 Jlorapupmuyeckas GpyHKIus, €€ CBONCTBA U bubnuoreka IJOK
rpaduk https://m.edsoo.ru/d68bbe9d
4 Jlorapupmuyeckas GpyHKIus, €€ CBONCTBA U bubnuoreka IJOK
rpadux https://m.edso00.ru/9d102051
75 Tpuronomerpudeckrue QyHKIMH, X CBOHCTBA bubmmorexa [JOK
U rpaduku https://m.edsoo.ru/beeff646
26 Tpuronomerpudeckrue QyHKIMH, X CBOHCTBA bu6mmoreka LIOK
U rpaduku https://m.edsoo.ru/d2e4601b
27 Tpuronomerpudeckre QyHKIMH, X CBOHCTBA bu6mmoreka LIOK
U rpaduKu https://m.edsoo.ru/ba9da96d
73 Tpuronomerpuueckue GyHKINUN, UX CBOMCTBA bubmoreka [IOK
" rpaduKu https://m.edsoo.ru/24ab3c53
29 [IpuMeps! TPUTOHOMETPHUIECKIX HEPABEHCTB bubmorexa HOK
https://m.edsoo.ru/5272b%al
30 [IpuMepsl TPUTOHOMETPHUIECKIX HEPABEHCTB bubmorexa HOK
https://m.edsoo.ru/0c837397
31 IIpumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB bubmorexa [IOK
https://m.edsoo.ru/e6el1901f
32 [IpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB bubmorexa HOK
https://m.edso0.ru/0f903c¢75
KonTponsnas pabora mo Teme
"Jlorapudmudeckas QyHKITHS.
33 Jlorapudmmyeckue ypaBHeHUS U bubmmoreka [JOK
HepaBeHcTBa. TpuroHoMerprudeckue GyHKIUN https://m.edsoo.ru/10130727
n ux rpadukn. Tpuronomerpudeckue
HepaBeHCTBa"
34 HenpepreiBHbIE DyHKITNT bubmmorexa [IOK

https://m.edsoo.ru/403bfb0d




bubmunoreka LIOK

35 Meron HHTEpBAIOB LIS PELICHHS HEPABEHCTB https://m.edsoo.ru/6db0b423
36 Meron HHTEpBAIOB LIS PELICHHS HEPABEHCTB bubmmorexa [IOK
https://m.edsoo.ru/0adbcelb
Bbubmoreka LJOK
37 | Hpoussozuast gymkumn hitpsd/medsoosw0731ad3d
Bbubmoreka LJOK
38 | Hpomspozuas dymkumn hiipagim edsopan/ 72344608
39 I'eomerpuiecknit 1 GU3NIECKHUIA CMBICIT bubmoreka [JOK
MIPOU3BOAHOM https://m.edsoo.ru/6¢8d36ff
40 I'eomerpuiecknit 1 GU3NIECKHUIA CMBICIT bubmmoreka [JOK
MIPOU3BOAHOM https://m.edsoo.ru/a413eca9
41 [Tpou3BoaHbIE dIIEMEHTAPHBIX QYHKIAN bubmmorexa [IOK
https://m.edsoo.ru/c7550e5f
42 [Tpou3BoaHbIE DIIEMEHTAPHBIX QYHKIHN 1}?316)::7/?;.6&:((;(1)1025/1 4ab3edb
43 [IponsBonHast cyMMbl, IPOU3BEACHUS, bu6mmoreka LIOK
9acTHOTO (PYHKITH https://m.edsoo.ru/c12a0552
44 [Iponu3BomHAST CYMMBI, TIPON3BEICHUS, bubmoreka [IOK
9acTHOTO (PYHKITHI https://m.eds00.ru/d598{201
45 [Ipon3BomHAsT CYMMBI, TIPONU3BEICHHUS, bubmoreka [IOK
9acTHOTO (PYHKITH https://m.edsoo.ru/1de34d4d
16 [IpuMeHeHne MPON3BOAHON K MCCIICIOBAHIIO bubmoreka [IOK
(hyHKIMI1 HA MOHOTOHHOCTD U 9KCTPEMYMBI https://m.edsoo.ru/17af2df9
[IpuMeHeHne MPON3BOAHON K HCCIICIOBAHIIO bubmmoreka [IOK
47 (hyHKITII HA MOHOTOHHOCTD U 9KCTPEMYMBI https://m.edsoo.ru/a8caSad4
48 [IpumeHeHue MPON3BOAHON K UCCIIEIOBAHUIO bubmmoreka [JOK
(hyHKIIMI HA MOHOTOHHOCTh U 9KCTPEMYMBI https://m.edsoo.ru/0b411edd
49 [IpumeHeHue MPON3BOAHON K UCCIIEIOBAHUIO bubmmoreka [JOK
(hyHKIIMI HA MOHOTOHHOCTH U 9KCTPEMYMBI https://m.edsoo.ru/caf9bd2f
50 Haxoxaenre HanOoIbIIEr0 U HAMMEHBIIETO Bbubnuoreka IJOK
3HaueHus (YHKIIMU Ha OTPE3KE https://m.edsoo.ru/fac78f05
5 Haxoxnenne HanOOoJBIIEr0 1 HAUMEHBIIIETO Bubnuoreka LJOK
3Ha4YeHUs] QYHKIMH Ha OTpE3Ke https://m.edsoo.ru/fbba8act
59 Haxoxneane HauOOoJBIIEr0 1 HAUMEHBIIIETO Bubnuoreka LJOK

3HA4YCHUA (bYHKHI/II/I Ha OTPE3KE

https://m.edsoo.ru/cffcb7e5




53 Haxoxnenue HanOobIIIEro 1 HANMEHBIIIET O bubmuoreka IJOK
3HauUCHMs (DYHKIIUU Ha OTPE3KE https://m.eds00.ru/d9469916
54 Haxoxnenue HanOobIIIEro 1 HAUMEHBIIIET O bubmuoreka IJOK
3HauUCHMs (DYHKIIUU HA OTPE3KE https://m.edsoo.ru/ad15000e
55 Haxoxnenre HanOoNbIIEro U HAUMEHBIIEr O bubaunoreka LIOK
3HaUCHMS (DYHKIIMU HA OTPE3KE https://m.edsoo.ru/86adcbfd
[TpumeneHne mpou3BOJHOM JUIsl HAXOKICHUS
56 HaWIy4lIero pelieHus B IpUKIaAHbIX 3a7auax, Bbubmoreka LJOK
JUT OTIPE/IETIeHNs CKOPOCTH Ipoliecca, https://m.edsoo.ru/13205d80
3aJIaHHOTO (hOPMYJIOH MK rpaduKoM
57 Kontponbshas pabora no reme "I[IponsBoaHasi. bubmoreka [JOK
[TpumeHenue npons3BogHON" https://m.edsoo.ru/f8ed5f99
58 [lepBooOpasnas. Tabiuia neppooOpa3HbIX brbmmorexa LHOK
https://m.edsoo.ru/d777edf8
bub6mmoreka IJOK
59 [lepBooOpasnHas. Tabnuia neppooOpas3HbIX https:/m.eds0o.ru/30¢3697b
60 WnTerpain, reoMmerpryueckuii U Gpu3nuecKuii bu6mmoreka LIOK
CMBICIT HHTErpaja https://m.eds00.1ru/391272c¢9
61 WuTerpai, reoMeTpuuecKuil U PU3NUCCKUI bubmoreka [IOK
CMBICIT HHTErpaja https://m.edsoo.ru/d359tb5f
62 WuTerpai, reoMeTpuuecKuil U PU3NUCCKUI bubmoreka [IOK
CMBICIT HHTErpaja https://m.edsoo.ru/07eb464b
63 Brrancnenve naTerpana mo gopmyiie bubmmoreka [IOK
Hprorona—JleitOnuma https://m.edsoo.ru/b9b225c3
64 Brrancnenve naTerpana mo gopmyie bubmoreka [IOK
Hprorona—JleitOnuma https://m.edsoo.ru/b800deb4
65 Brrancnenve uaTerpana mo gopmyie bubmmoreka [JOK
Herorona—JleliOHuma https://m.edsoo.ru/f5eed075
66 Brrancnenve uaTerpana mo gopmyie bubmmoreka [JOK
Herorona—JleliOHuma https://m.edsoo.ru/41da431a
67 Cucremsl IMHENHBIX YPaBHEHUI bubmorexa HOK
https://m.edsoo.ru/b648235a
68 Cucrembl IMHENHBIX YPaBHEHUI bubmorexa HOK
https://m.edsoo.ru/5ab83864
69 Pemenne npukinaaHeIxX 3a1a4 ¢ IOMOILBIO Bbubnuoreka LJOK

CHCTEMBI IMHEWHBIX YpaBHEHHUN

https://m.edsoo.ru/a4d65ee5




Pemienue MMPpUKIIaJHBIX 3aa4 C TOMOIIbBIO

bubmunoreka LIOK

70 " "

CUCTEMBI TUHEHHBIX YPaBHEHUM https://m.edsoo.ru/aa5962el
CucTeMbl U COBOKYITHOCTH IIEITBIX,

71 paloHANBHBIX, HPPAIMOHATILHBIX, bubmuoreka LIOK
MOKAa3aTeNbHBIX, JIOrapru(pMUICCKIX https://m.edsoo.ru/48190472
YpaBHEHUI U HEPABEHCTB
CuHcTeMBbl M COBOKYITHOCTH IICIIBIX,

7 palMOHAIBHBIX, UPPALIUOHAIBHBIX, bubauoreka LIOK
MOKa3aTeNIbHBIX, JIOTaPU(PMUUECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHHUI U HEPABEHCTB
CucTeMbl U COBOKYITHOCTH IICJIBIX,

73 palroOHANBHBIX, HPPALMOHAIBHBIX, bubmoreka [JOK
MOKAa3aTeNIbHBIX, JIOrapH(PMUIECKIX https://m.edsoo.ru/7ab8d17e
YpPaBHEHUHN U HEPABEHCTB
CuHcTeMbl U COBOKYITHOCTH IICJIBIX,

74 palMOHAJIBHBIX, UPPALIMOHAIIBHBIX, bub6mmoreka IJOK
MMOKa3aTeNbHBIX, JIOTapH(PMUUECKUX https://m.edsoo.ru/81cccfe9
YpaBHEHUI U HEPABEHCTB

75 Hcnons3oBanue rpadukoB GyHKIMH s bubnuoreka IJOK
peIeHus YpaBHEHUH U CUCTEM https://m.eds00.ru/039949bf

CIIOJIBb30BaHKE rpauKoB KLWH UTS HOJIMOTEKA

76 n P VH 7 buo. OK
peIeHus YpaBHEHUH U CUCTEM https://m.edsoo.ru/a7d95f79
IIpuMeHeHuEe ypaBHEHUN, CUCTEM U

77 HEPaBEHCTB K PEIICHUIO MAaTEMATHICCKIX bubmmoreka [IOK
3a/1a4 ¥ 337249 U3 Pa3InIHbIX o0iacTeil HayKu https://m.edsoo.ru/ca878deb
U peaJbHOM KU3HU

73 KonTtponwsHas pabora o teme "UHTErpan u ero bubmmoreka IJOK
npuMeHeHns. CHCTeMBI ypaBHEHUH" https://m.edsoo.ru/471c735b

79 HatypanbeHble u Lenble 4ncia B 3aa4ax U3 bubmmoreka [JOK
pearbHON KU3HU https://m.edsoo.ru/3ceel327

20 HartypanbeHble u Lenbie yucia B 3aa4ax U3 bubmmoreka [JOK
pearbHON KU3HU https://m.edsoo.ru/a35al131d

31 HartypanbHble 1 Lenbie uncia B 3a1a4ax U3 Bubnuoreka LJOK
pearbHON KU3HU https://m.edsoo.ru/ef10c419

82 [Ipu3Haku AETUMOCTH LIETBIX YHCET bubmiorexa IIOK

https://m.edsoo.ru/51696a67

83 [Tpu3HaKu AETUMOCTH LIETBIX YHCEN bubmuotreka IJOK




https://m.edsoo.ru/fab81c0e

84 [Ipu3Haku AETMMOCTH LEIBIX YUCENT bubmorexa LHOK
https://m.edsoo.ru/ef2c6e43

35 [ToBTOpeHue, 0000IIEHUE, CHCTEMATU3AIIHS bubaunoreka LIOK

3HaHUU. YpaBHEHHUS https://m.edsoo.ru/0312cf8c
36 [ToBTOpeHuUe, 0000IIEHUE, CUCTEMATU3ALINS bubaunoreka LIOK

3HaHUH. Y paBHEHUS https://m.edsoo.ru/247d2fe7
’7 [ToBTOpeHuUe, 0000IIEHUE, CUCTEMATU3ALIUS bubauoreka LIOK

3HaHUH. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpeHue, 0000IIEHNE, CUCTEMATH3AIHS bubaunoreka [IOK

3HaHUU. YpaBHEHUS https://m.edsoo.ru/1bf2fb98
29 [ToBTOpeHue, 0000IIEHUE, CUCTEMATH3ALINS bubaunoreka [IOK

3HaHUH. Y paBHEHUS https://m.edsoo.ru/9c44cbea
90 [ToBTOpEHUe, 0000IICHNE, CHCTEMATH3AITUS bub6mmoreka IJOK

3HaHUU. Y paBHEHUS https://m.edsoo.ru/337aad59
91 [ToBTOpEHUe, 0000IICHNE, CHCTEMATH3AIINS bub6mmoreka IJOK

3Hanuil. HepaBencTna https://m.edsoo.ru/a86014¢l
9 [ToBTOpEHME, 0000IICHNE, CHCTEMATH3AITUS bu6mmoreka IJOK

3HaHuil. HepaBencTna https://m.edsoo.ru/5c45a60a
93 [ToBTOpEHME, 0000IICHNE, CUCTEMATH3AITUS bu6mmoreka IJOK

3HaHuil. HepaBencTna https://m.edsoo.ru/19304aba
04 [ToBTOpEHME, 0000IICHNE, CHCTEMATH3AIINS bu6mmoreka IJOK

3HaHuil. HepaBencTna https://m.edsoo.ru/c3d4b282
95 [ToBTOpEHMe, 0000IICHNE, CHCTEMATH3AITUS bubmmoreka IJOK

3HaHnd. CUCTEMBI YpaBHEHUI https://m.edsoo.ru/a20b8adc
9% [ToBTOpEHME, 0000IICHNE, CHCTEMATH3AITUS bu6mmoreka IJOK

3HaHnd. CUCTEMBI YpaBHEHUI https://m.edsoo.ru/a012476d
97 [ToBTOpeHue, 0600IMIEeHNE, CHCTEMATH3 AN Bbubnuoreka IJOK

3HaHud. OyHKIHH https://m.edsoo.ru/d620c191
08 [ToBTOpeHue, 0600mEeHNe, CHCTEMATH3AIINS Bbubnuoreka IJOK

3HaHud. OyHKIHH https://m.edsoo.ru/7017196f
99 Hroroast koHTponbHas padoTa Egg&%ﬁiﬁsigﬁ/ 513¢9889
100 Wrorosast koHTponkHas padoTra I]?tl/tlggjl/(r);f(?s(ﬁ).orllfﬂﬂ 6973
101 O0600menre, cuCTeMaTH3alMs 3HAHUH 33 Kype bubmuotreka IJOK




anreOphl U HaYall MATEeMaTHYECKOTr O aHaIN3a https://m.edsoo.ru/3330f7ef
10-11 xnaccos

O600menne, cucTeMaTH3aMs 3HAHUH 32 Kype

bubaunoreka LIOK
102 anreOpbl U HaYal MATEMAaTUYECKOTO aHAJIN3a 1
https://m.edsoo.ru/cead345e
10-11 xmaccoB
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

11 KJIACC
Kon . "
IIpoBepsieMble MpeAMeTHBIE Pe3yabTaThl 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbI CpeAHEro 0o1ero
NpoBePAEMOro
oOpazoBaHus
pe3yabTaTa

1 Yucna v BBIYUCIECHUS

L1 OnepupoBaTh MOHATHSAMH: HATypajbHOE, IIEJI0€ YHCIIO; UCIOIh30BATh MPU3HAKK JAETMMOCTH LENBIX YHCEN, Pa3JIoKEHHe Yucia Ha
' [IPOCTHIE MHOKHUTENH JUTSI pElIeHHs 33134

1.2 OnepupoBaTh NOHATHEM: CTENEHD C PAIIMOHAIBFHBIM TIOKa3aTeIeM

1.3 OniepupoBaTh MOHATHSAMH: JIOTapH(M UHCIIa, JECITUIHBIC U HATYpaJIbHBIE JIOTapu(MbI
2 YpaBHEHUS 1 HEPABCHCTBA

51 IIpumMensaTs cBoiicTBa cTeNEeHM Al IPeoOpa30BaHUS BBIPAXKEHUI, ONEPUPOBATH IOHATHSMM: IIOKA3aTENbHOE YPaBHEHHE MU
) HEpaBEHCTBO; PelIaTh OCHOBHBIE TUIIBI IIOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB

29 BeimonHATe mpeoOpa3oBaHMs BBIPAKEHUH, COAEPKALIMX JIOTapH(MBbI; ONEPUPOBATh MOHATUSAMHU: JOrapupMHUUECKOEe ypaBHEHHE U
) HEpPaBEHCTBO; PelIaTh OCHOBHBIE TUIIBI JOTapu(PMUUECKUX YPAaBHEHUH 1 HEPAaBEHCTB

23 HaxonuTs perieHusi npocTeHIINX TPUTOHOMETPHUECKUX HEPABEHCTB

24 OmnepupoBaTh MOHATHSIMHU: CHUCTEMA JIMHEHHBIX YpaBHEHUH U €€ pELIeHHE; HCIIOIb30BATh CUCTEMY JMHEWHBIX ypaBHEHUH IS
) pelIeHrs IPAaKTHYECKUX 3a/1aY

2.5 Haxonute penieHus npocTelumx CUCTEM U COBOKYITHOCTEH pallMOHATIBHBIX YPABHEHUN U HEPABEHCTB

6 MogenupoBath pealbHbIe CUTyalluy Ha A3bIKE anreOphl, COCTABISTH BBIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U CHCTEMBI 110 YCIOBHIO
) 3a[a4u, UCCIEe0BaTh IIOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM alnapaTa anreOpsl
3 OyHKINN U rpaduKn

31 OmnepupoBaTh MOHATHSAMH: IEpUOANYECKass (YHKUUS, NPOMEXKYTKH MOHOTOHHOCTM (DYHKLUHH, TOYKH OJKCTpeMyMa (YyHKIHH,
) HauOoJblilee ¥ HAUMEHbIIee 3HaYeHNsl (PYHKIMU Ha MPOMEXKYTKE; HCIONb30BaTh UX JJIsl HCCIEN0BaHUs (PYHKLMH, 3aJaHHON rpa KoM

39 OmnepupoBarTh NOHATUSAMHU: TpadUKH IOKAa3aTENbHOH, JOrapu()MUYECKOH M TPUTOHOMETPUYECKHX (GYHKUIMH; H300paxaTh MX Ha
) KOOPJMHATHON IJIOCKOCTHU M MCIIOJIB30BATh JUISl pellIeHHs] YPaBHEHUI U HEpaBEHCTB

33 N3o0paxarh Ha KOOPAMHATHON IJIOCKOCTH TPa(UKH JIMHEWHBIX YPaBHEHUH M MCHOJIB30BaTh UX ISl PELICHHUS] CUCTEMbI JIMHEHHBIX

ypaBHEHUI




34

Hcnonb3oBaTh I‘paq)I/IKI/I (bYHKHI/Iﬁ I UCCIICAOBAaHM s MPOLIECCOB U 3aBHCUMOCTECH U3 Apyrux y‘Ie6HI:.IX JUCHUIIIINH

4 Hauayia MaTeMaTHUeCKOr0 aHAJIN3a

41 OHepHPOBan MOHSATHSMU: HENpepbiBHAs (yHKIMSA, MPOU3BOAHAS (PYHKIIMHU; HUCIONB30BATh TEOMETPHUUCCKUH M (PU3MUECKUN CMBICT
MPOU3BOJAHOM ISl pElIeHHs 3814

4.2 HaxomuTh Mpon3BOJHbIE JIEMEHTAPHBIX (PYHKIMH, BEIYUCISTH IPOM3BOJHBIE CYMMBI, POU3BEICHHMSI, Ya4CTHOTO (PyHKIMI

43 Hcnonb3oBaTh NPOU3BOAHYIO ISl HUCCICAOBaHUS (QYHKIMM HA MOHOTOHHOCTh M OKCTPEMYMBI, TPHUMEHSTH pe3yJIbTaThl
HCCIIEIOBaHMSA K IIOCTPOSHHIO TPadHKOB

44 Hcnonk3oBaTh MPOM3BOMHYIO Ul HAXOXKJCHUS HAMITYYIIEro pelleHusl B MPUKIATHBIX, B TOM YHCIE COIMHATbHO-9KOHOMHYECKHX,
3aja4ax

4.5 OnepupoBaTh MOHATHSMHE: IEPBOOOPA3HAsI U MHTETPAJT, TOHUMATh T€OMETPHYECKHIA W (PM3HUECKUN CMBICT HHTErpasia

4.6 HaxomuTh nepBooOpa3Hble dIeMeHTapHbIX QYHKIIHNA, BBIYACIATH HHTErpai o dhopmyne Hetorona — JleiiOHmna

47 Pemath npukiIagHble 3a1a41, B TOM YHCIIE COIMATBHO-9KOHOMHYECKOTO U (PU3UYECKOT0 XapaKTepa, CPeACTBAMU MaTeMaTu4ecKoro

aHaJIn3a

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KJIACC
Kon ITpoBepsieMblii 3JIEMEHT COJeP:KAHUS
1 Uricrna v BRIYMCIIEHUS
1.1 Harypanbablie u 1ienbie uncna. [IpusHaku AeTMMOCTH LETbIX YHCeN
1.2 CrereHb ¢ parmoHaILHEIM MoKa3aTesieM. CBOWCTBA CTEIIEHU
1.3 Jlorapudwm uncna. [lecaTnynasie u HaTypabHbIE JOraprU(MBI
2 YpaBHEHUS 1 HEPABCHCTBA
2.1 [IpeoOpa3zoBaHHe BEIPAKEHUH, COMEPIKAITNX JIOTapr (MBI
2.2 [IpeoOpazoBaHne BEIPaXKEHUH, COMEPIKAITNX CTEIICHN C PAllHOHATLHBIM ITOKa3aTeIeM
2.3 [IpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3aTenpHbIC YpaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHeHUS! M1 HEPABEHCTBA
2.6 CucreMsbl JIMHEWHBIX YpaBHEeHUH. PellleHue NpuKIagHbIX 3aa4 C IOMOILIBIO CUCTEMbI JIMHEHHBIX YpaBHEHUI
2.7 CucreMbl M COBOKYITHOCTH PallHOHAJIBHBIX YPAaBHEHUI M HEPABEHCTB
2.8 [IpumeHeHue ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHHWI0 MATEMATHYECKHX 3aJ1a4 U 3a][a4 M3 Pa3IMYHbIX 00JIacTeld HAYKH M peabHON KHU3HH
3 OyHKIMY U rpaduKn
31 Oynkiums. [lepuommueckne ¢ynkmuu. IlpomMexyTkn MOHOTOHHOCTM (GYHKIHMH. MaKCHMyMBl W MHHUMYMBI QyHKnuud. Haubombsinee u
HauMeHbIllee 3HaueHNe (DYHKITUU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIUN, UX CBOWCTBA U rpaduku




3.3 [lokaszarenpHas u norapudmMudeckasi QyHKINHU, UX CBOWCTBA M TpaduKu
34 HcnonpzoBanue rpagukoB GyHKIMIA AJ1s1 pelICHUs] YPAaBHEHUH U TUHEHHBIX CHCTEM
35 UcnonezoBanue rpapukoB (YHKUUH AIs1 MCCIEOOBaHUS MPOLECCOB M 3aBHCUMOCTEH, KOTOPBIE BO3HUKAIOT MPH pEIeHWH 3ajad H3 IPYTrux
y4eOHBIX MPEIMETOB U PeabHON JKU3HU
4 Hayasia MmaTeMaTH4ecKOro aHajauza
4.1 HenpepoiBHbie pyHKIIME. MeToq HHTEPBAJIOB IS PELICHNs HGPAaBEHCTB
4.2 [pousBoanas ¢pyHkuuu. ['eomeTpuuecKiii 1 GU3UIECKUI CMBICIT IPOU3BOAHON
4.3 [TponsBoaHbIe dy1eMeHTapHBIX QyHKIHMHA. POpMYITBI HAXOXKACHHSI TPOM3BOJHON CYyMMBI, IPOU3BEACHUS M YACTHOTO (DYHKIMH
44 [IpumeneHue MPOU3BOHON K UCCIIETOBAaHHIO (YHKIIMH Ha MOHOTOHHOCTD U 9KCTpeMyMBbl. HaxoxxjeHue HanOobIIero 1 HanMEHbIIEro 3HAYCHHSI
' (YHKIIMU HA OTpe3Ke
45 [IpumeHeHue TPOU3BOAHON A HaXOXAEHUS HaWIyYIlero peleHus B MPUKIaJHbIX 3a/1a4ax, A ONpeAereHus] CKOPOCTH MpolLiecca, 3aJJaHHOTO
dhopmyiol niu rpaduKom
4.6 [lepBooOpasnas. Tabiuia neppooOpa3HbIX
4.7 WnTerpat, ero reoMeTpuuecKuii U ¢pusrueckuii cMbici. Berauciienne naTerpana mo ¢hopmyne Herorona — JleiiOHuIa

IMPOBEPSEMBIE HA EI'3 IO MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA3OBAHU S

Ko . .

I oIllse SEMOTO IIpoBepsieMble TpeGOBaHUS K MPEeAMETHBIM pe3yJIbTaTaM OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOIl MPOrpaMMbl cpeHero
poBep 001Iero oopazoBaHus

TpeboBaHUs

Bnanenune meromamMu JI0Ka3aTeNbCTB, ANTOPUTMAMHU pEIICHUs 3aja4, yMEHHE (QOpMYyIHpPOBAaThH W ONEPUPOBATH IOHSTHSIMH:
olpeneneHre, akCuoMa, TeopeMa, CIEACTBHE, CBOWCTBO, MPU3HAK, JOKA3aTeIbCTBO, PABHOCHIBHBIE ()OPMYITHUPOBKH; MTPUMEHSTH
nx; yMmeHue (opMynmupoBaTb OOpaTHOE W TIPOTHBOMIONOXHOE YTBEPXKISHHWE, IPHUBOAUTH MPHUMEPHl W KOHTPIPUMEPHI,
WCIIONB30BaTh METOJ] MaTEMaTHYEeCKOH HWHIYKIIMH, MPOBOJIUTH JOKa3aTelbHbIE PACCYKISHHs MPHU pPEIIeHUH 3a/1ad, OIEHWBATh
JIOTUYECKYI0 TPAaBHIBHOCTh PACCYXKIECHHH; YMEHHE OINepHpOBaTh MOHATHUSMHU: MHOXKECTBO, IOIMHOXKECTBO, OMEpalHH Hak
MHO)KECTBaMH; YMEHHUE HCIIOIH30BATh TEOPETUKO-MHOKECTBEHHBIN ammapar sl ONMHUCAaHUS PeabHBIX MPOIECCOB M SBICHUHA H
IIPU pElIeHUH 3a/a4, B TOM YWCIe U3 JAPYTHX y4eOHBIX MPEAMETOB; YMEHHE OIEepPHpPOBATH MOHSTUAMU: Tpad, CBSI3HBIN rpad,
JIepeBo, MUK, rpad) Ha IJIOCKOCTH; YMEHWE 3a7aBaTh U OMHCHIBAThH Ipadbl pa3IMdHBIMUA CIIOCOOAMU; MCIIONB30BaTh Tpadbl MpH
pelieHuu 3aaa4

YMeHue onepupoBaTh MOHATHUSMH: HAaTYpajbHOE YMCIO, LENOE YMCIIO, CTEeNEHb C LEbIM I0Ka3aTeaeM, KOPeHb HaTypajbHOU
CTEICHH, CTEICHb C PAllMOHAJIBHBIM [10KAa3aTENEM, CTEIEHb C JeHCTBUTENbHBIM [IOKa3aTeNeM, Jorapudm dncia, CuHyCc, KOCHHYC U
TaHT€HC MPOU3BOJILHOTO YHCJa, OCTATOK 10 MOIYJIIO, PAallMOHAIIEHOE YHCII0, HPPALMOHAIBHOE YHCIIO0, MHOXKECTBA HATYpPAJIbHBIX,
LEeJBIX, PAHOHATIBHBIX, JCHCTBUTENBHBIX YUCET; YMEHHE HCIONb30BaTh MPU3HAKU JEIMMOCTH, HAMMEHBIINH OOIIMK ETTUTENb U
HauMeHbIlee o0Iee KpaTHOe, alropuT™M EBKIIMAA NpH pelieHny 3ajad; 3HaKOMCTBO C Pa3JIMYHBIMU MO3UIMOHHBIMU CUCTEMaMHU
CUMCIICHHS; yYMEHHE BBINOJHATH BBIUMCICHUWE 3HAYEHWH M NpeoOpa30BaHMs BBIPAKEHUH CO CTEIEHSAMH W JIorapumamu,
npeoOpazoBaHus APOOHO-pAIMOHAIBHBIX BRIPAYKEHNH; YMEHUE OIIEPUPOBATH NOHITHAMU: ITOCIEI0BATELHOCTD, apu(Mernyeckas
Mporpeccusi, TeoMeTpuYeckas mporpeccus, OECKOHEYHO YObIBamoLlas TreoMeTpHyecKas NpOrpeccHs; yMEHHE 3aaaBaTb




mocjaeaoBaTCIIbHOCTH, B TOM YUCJIC C IOMOIIBIO PEKYPPCHTHBIX (bOpMyJ'I; YMCHUC OIICPHUPOBATH NOHATHUAMU: KOMIIJICKCHOC YHCJIO,
COHpH)KéHHI)Ie KOMIIJICKCHBIC 4YHCJId, MOAYJIb W QaprymMeHT KOMIUICKCHOIO 4Ywucia, (bopMa 3allMC  KOMIIICKCHBIX YHCCII
(FeOMeTpI/I‘IeCKaH, TPUTOHOMETPUYICCKAA U aAJIT! C6paI/I'-ICCKa$I); YMETh NIPOU3BOAUTH apI/I(bMeTI/I‘lCCKI/IC ﬂCﬁCTBHH C KOMIITICKCHBIMH
qucjiaMy; MNPUBOAUTHL IMPUMEPLI HCIOJB30BAHUA KOMIIJICKCHBIX YHCEII; ONCPUPOBATH IMOHATUAMHU: MaTpuUlla 2X2 m 3><3,
OonpeACInTC/Ib MaTPUIIbI, FGOMCTpI/I‘-ICCKI/Iﬁ CMBICJT OITPEACTIUTCIIA

YMeHne omnepupoBaTh IMOHITUSMH: palOHAIbHBIE, WppalMOHAJbHbIC, [OKa3aTelbHbIC, CTEIEHHBIE, JIOTapUPMHUYECKHUE,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CHCTEMBI; YMEHUE OIEPUPOBATH IOHATUSMU: TOXKIECTBO, TOXKJIECTBEHHOE
npeoOpazoBaHKue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa ypaBHEHHI W HEPAaBEHCTB, PABHOCUJIBHOCTh YpAaBHEHHH, HEPaBEHCTB U
CUCTEM; YMEHHE pEIIaTh YpPAaBHEHMs, HEPABEHCTBA M CHCTEMbl C IIOMOLIbI0 DPA3JIMYHBIX NPUEMOB; pelIaTb YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C [TapaMETPOM; IPUMEHITh YPaBHEHUS], HEPABEHCTBA, UX CUCTEMBI JIJISl PELICHNS MAaTEMAaTUUECKUX 3a/1a4
W 33/1a4 U3 Pa3IMYHBIX 00JIACTEH HAYKU W PEAbHOW KHU3HU

YMeHne onepupoBaTh MOHATHSIMU: (DYHKIUS, YETHOCTh (YHKIUH, MEPUOAMYHOCTh (PYHKIHMH, OTpaHMYEHHOCTh (YHKIIHH,
MOHOTOHHOCTH (DYHKIIMH, IKCTpeMyM (pyHKIHMH, HanOoJIblllee U HaWMEHbIIIee 3HaYeHUs QYHKIIMU Ha TPOMEKYTKE, HelpephIBHAS
(dyHKIMS, acHMNOTOTHI rpaduka (YHKIWH, IepBas U BTOpas MPOW3BOAHAS (YHKIUH, TEOMETPUYCCKUN U (QHU3MUECKUH CMBICI
MIPOM3BOAHOM, MTepBOOOpa3Hasi, onpeaeNEHHBI HHTErpajl; YMEHHE HaXOJUTh aCUMITOTHI rpaduka (yHKIMH;, YMEHHE BHIYACISTH
MPOU3BOJIHBIE CYMMBI, IPOW3BEJICHHUS, YaCTHOIO W KOMIO3HMIMK (YHKIMA, HAXOMUTh ypaBHEHHE KacaTelbHOH K rpaduky
(yHKIMU; YMEHUE HaXOJUTh MPOU3BOJHBIE JIEMEHTAPHBIX (DYHKIIMH; yMEHHE WCIOIB30BaTh MPOU3BOIHYIO Ul UCCIIEIOBAHUS
(GyHKIWH, HAXOJUTh HAWOONBIIME W HAWMEHBIIHE 3HaueHHs (QYHKIHMA, CTPOUTHh T'paMKH MHOTOUWIEHOB C HCIOJNB30BaHUEM
armapara MaTeMaTU4YeCKOro aHaJIu3a; IIPUMEHATH IIPOU3BOAHYIO U1 HAXOXKIEHUSA HAUIYYIIEro PEIIeHHs B NPUKIAIHBIX, B TOM
Yucie COLMAJbHO-3KOHOMHUYECKUX M (DPU3MYECKMX 33Jayax; HaXOAWUTh IJIOIAIM U O0BEMBI (DUIYp C IOMOIIBIO HMHTErpaia;
IIPUBOIUTH IPUMEPHl MATEMaTHUECKOTO MOJEIMPOBaHUS C IOMOLIbIO AU depeHIHaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATHSIMHU: rpaduk (QyHKIMH, oOpaTHas GYHKIUS, KOMIO3WUIUs (GYHKIWH, JHMHEHHAas QyHKIHS,
KBaJpaThuHas QYHKIUS, palioHalnbHas QYHKIMS, CTCEeHHAas (QYHKIM, TpPUTOHOMETpHYecKne (YHKIUH, OOpaTHbIC
TPUTOHOMETpHYEcKre (YHKIIHH, TOKa3aTelbHas U Jorapupmudeckas pyHKIUN; yMEHHE CTPOUTH IpadUKu H3YIeHHBIX (DYHKITHH,
BBITIOJTHATH MpeoOpa3oBaHus TPaQUKOB (QYHKIHHA, HCMOIb30BATh TPadUKW JIIsI W3YYEHHS MPOLECCOB M 3aBUCHMOCTEH, Mpu
pellieHnH 3ajad U3 JAPYTHX Y4eOHBIX MPEIMETOB W 3aJad M3 peallbHOM >KHM3HHW; BBIpaXaTh (HOPMyJIaMU 3aBHCHUMOCTH MEXKIY
BEIMYMHAMH; HCIONB30BaTh CBOWCTBA W rpaduKku (YHKIMHA JUIs pelleHWs] YpaBHEHUH, HEPaBEHCTB W 3ajad C MapaMeTpaMu;
n300paxkaTh Ha KOOPJMHATHOMN IJIOCKOCTH MHOYKECTBA PEIICHUH YPaBHEHHH, HEPABEHCTB M HX CUCTEM

YMeHue peraTh TeKCTOBBIE 33a4H Pa3HBIX TUIIOB (B TOM YHCJIE HA MPOLEHTHI, JOJIU U YacTH, HA IBIDKEHHE, PabOTy, CTOUMOCTh
TOBAapOB W YCIYT, HAJIOTH, 33aJa4d U3 O0JAaCTH YNpPaBICHUS JUYHBIMH M CEMEWHBIMHU (UHAHCAMH); COCTABIATH BBIPAXKECHUS,
YpaBHEHHS, HEPAaBEHCTBA W MX CHUCTEMbl II0 YCIOBHIO 3aJaud, HCCIEOOBaTh IIOJYyYEHHOE pEIICHHEe U OLCHUBATh
MIPaBIONOAOOHOCTh PE3YNIbTATOB; YMEHHE MOJIECIUPOBATh peajbHbIC CUTYALMH HA SI3bIKE MATEMAaTHKH; COCTABISTH BBIPAKECHUS,
YpaBHEHHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCIOBHIO 3a[ayH, UCCIEN0BATh ITOCTPOCHHBIE MOJEIN C HCIONb30BAaHUEM almlapara
anreOpbl, MHTEPIPETUPOBATH MOIYYEHHbIH PE3yJIbTaT

YMeHue omnepupoBaTh MOHATHUSMH: CpefHee apupMeTHUecKoe, MeOuaHa, HauOoJblllee W HauMEHbIEe 3HAYCHUS, pa3Max,
JWCIIepCHsl, CTaHIApPTHOE OTKJIOHEHHWE 4YHCIOBOrO Habopa; yMeHHE HW3BIIEKaTb, WHTEPIPETUPOBATh HH(GOPMALHIO,
MpEACTaBICHHYI0 B TaOnMOax, Ha JAdarpaMmMax, TIpadukax, OTpa)arollyl0 CBOMCTBAa pPEaJbHBIX IPOLECCOB U SBICHHIA;
MPEACTaBIATE WHPOPMALMIO C IOMOIIBI0 TabiaWL W [OUarpaMM; HCCIIEAOBaTh CTAaTHCTHYECKHE [aHHbIE, B TOM 4YHCJE C
MpUMEHEHHEeM rpad)uIecKuX METOI0B M 3JIEKTPOHHBIX CPEICTB; rpa)UuecK! HCCIe0BaTh COBMECTHBIE HAOMOACHUS C IIOMOLIBIO




AuarpamMmm pacCCuBaHud U JIMHCHHOM perpeccrun

YMeHue onepupoBaTh MOHATUSIMH: CIYYalHBIA ONBIT U CIydyaliHOE COOBITHE, BEPOATHOCTH CIYYalHOIO COOBITHS; yMEHHeE
BBIUMCIIATE BEPOSTHOCTH C HCIOJIB30BAHMEM TIpaUyecKuX METOAOB; NPUMEHSITH (OPMYNIBI CIOKEHUS M YMHOMKEHUS
BeposTHOCTEH, (opmymny mnomHoH BeposTHOCTH, (opmyny bepHymnmn, xomOuHaTOpHBIe (GakThl W (QOPMYJBI; OLICHHBATDH
BEPOSITHOCTH pealbHBIX COOBITHI; YMEHUE OMNEpUpOBATh MOHSATHSIMHU: CIIydyailHas BEIWYHMHA, pacrpelelieHHe BepOsSTHOCTEH,
MaTeMaTHYeCKOe OXXUIaHHWE, IUCIIEPCUS M CTaHAapTHOE OTKIOHEHWE CIy4YallHOW BeIWYMHBL, (DYHKIMHU paclpelefeHus U
IJIOTHOCTY PaBHOMEPHOI'O, IOKA3aTENbHOIO M HOPMAJIBHOIO PACHpPECIICHUM; YMEHHUE HCIIOJIb30BaTh CBOWCTBA HM3YYEHHBIX
pacnpeneneHuii Ui penieHus 3a7ay; 3HAaKOMCTBO C TOHATHSIMH: 3aKOH OOJIBIIMX YHCEN, METOABI BHIOOPOYHBIX UCCIICIOBAHUIA;
yMEHHE TPHUBOAUTH MPUMEPHI TMPOSBICHUS 3aKOHA OONBINIMX 4YKHCEI B MPHUPOAHBIX M OOMIECTBEHHBIX SBJICHHUAX; YMEHHUE
OIEpUPOBATh TOHATHAMHU: COUETaHWE, TIEPECTAHOBKA, YWCIO COYETaHHMW, YHCIO TEepecTaHoBOK; OWHOM HploToHA; ymeHue
MPUMEHSTh KOMOMHATOpHBIE (DAKTBI M PaCCYKIEHHUs Ui pEIICHHs 3a/ad; OICHHBATH BEPOSTHOCTH peajbHBIX COOBITHIA;
COCTABJISITh BEPOSITHOCTHYIO MOJIENb M UHTEPIIPETUPOBATH ITOIYUEHHBIN PE3YJIbTAT

YMeHne onepupoBaTh MOHATHUSAMU: TOUYKA, MpsAMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE3O0K, JIyd, BEIWUYMHA YIJla, IUIOCKUN Yroi,
JBYTPAHHBI yroj, TPEXIPAHHBIA Yroji, CKPEIIMBAIOUIMECS NpsIMble, MAPAJUIEIBHOCTh M IEPHEHAUKYISIPHOCTh NPSIMBIX U
IJIOCKOCTEH, YroJl MEXAY IMPSAMBIMH, YIOJl MEXIY NMPSIMON U IUIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMM, PACCTOSIHUE OT TOYKU 10
IJIOCKOCTH, PACCTOSIHUE MEXAY NPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSMHM; YMEHME MCIOJIb30BaTh IPHU PEIIECHUU 3ajad
n3ydeHHble (aKThl ¥ TEOpeMbl IUIAHUMETPHUM; YMEHHE OIEHHWBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHpa; CTPOWUTH
MaTEMaTUYECKUE MOJIEIH C IIOMOILUBIO T€OMETPUYECKUX ITOHATUI U BEIMYUH, PEIIATh CBSI3aHHBIE C HUMU IPAKTUYECKUE 3a/1a41
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YMeHue ornepupoBaTh MOHITUSMU: IDIOMAAL GUTYPBL, 00BEM (UTYpPHI, MHOTOTPaHHHK, MPABWIBHBIA MHOTOTPAaHHHK, CEYCHUE
MHOTOTPaHHUKA, Ky0, IMapauleNienuiie, Npu3Ma, mupaMua, Gurypa u moBepXHOCTh BpAIlICHUs, IWIHHADP, KOHYC, Imap, cdepa,
miomans cheppl, IUIOMAAP TIOBEPXHOCTH MHUPaMUIbl, MPU3MBI, KOHyCa, LHWIHHIpPA, OO0BEM Kyba, MPsAMOYrOIBHOTO
napaJuiesenuieaa, MMpaMusl, TPU3MbI, MWIMHAPA, KOHyca, miapa, pa3BEPTKAa MOBEPXHOCTH, CEUEHHS KOHyca W IMIIMHIPA,
napajuieJIbHble OCH WJIM OCHOBAHHIO, CEUYEHHE IMapa, IUIOCKOCTh, Kacaromiascs cdepbl, IWIMHIpPA, KOHYCa; YMEHHE CTPOHTH
CeueHNe MHOTOIPaHHWKa, W300pakaTb MHOTOTPAHHHUKH, (UTYpPHI M TIOBEPXHOCTH BpAIEHUS, WX CEUCHHs, B TOM YHCIE C
ITOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHHE IMPUMEHATH CBOWCTBAa T'€OMETPHYECKUX (UTYp, CAMOCTOSTENHHO (POPMYIHPOBATH
OIIpeNeNeHns N3y9aeMbIX (UTYp, BBIABUTATH TUIIOTE3BI O CBOMCTBAaX M MPU3HAKAX reoMeTpudeckux (puryp, 00OCHOBBIBATH WIIH
OIPOBEPraTh WX; YMEHHE MPOBOIUTH KIaCCHQHUKANHWIO (QUTYp TIO pPA3NWYHBIM TPU3HAKAM, BBHITONHATE HEOOXOIUMBIE
JIOTIOJTHUTENTFHBIE TIOCTPOSHHS
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YMeHHE OmepHupoBaTh IMOHATHAMH: IBIKEHHE B IPOCTPAHCTBE, MapajUICIbHBIA IIEPEHOC, CHUMMETPHS Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, MTOBOPOT, Mpeodpa3zoBaHue MOA00Ms, MON00HBIe (PUTYPHI; yMEHHE PACTIO3HABATh PAaBHBIE U MONOOHKIE (DPUTYPHI, B
TOM YHCII€ B HPHUPOJIE, UCKYCCTBE, apXUTEKTYpEe; MCIOIB30BATh T€OMETPHUYECKUE OTHOIICHHUS MPH PEIICHUH 3a1ad; HaXOIUTh
TeOMETPUYECKUE BETMINHBI (JUIMHA, YTOJI, IJIOMIa b, 00bEM) PU PEIICHUH 3a1a4 U3 IPYruX YIeOHBIX IPEIMETOB M U3 peatbHON
KM3HU; YMEHHE BBIYHCIIATH T€OMETPHUYECKUE BEIMYUHBI (JUIMHA, YTOJd, IUIOMAab, 00bEM, IUIOMAb MOBEPXHOCTH), HCIONIB3YS
n3y4eHHbIe (POPMYIIBI M METO/BI, B TOM YHCJIE: TUIOMIAb TOBEPXHOCTH MTUPAMH/IBI, TPU3MBI, KOHYCa, IIHIHHAPA, TUIOMAIb chepsl;
00BEM Ky0a, IPsIMOYTOJIBHOTO TTapaJuIeNienuieia, THPaMH/Ibl, TPH3MBL, [WIHHAPA, KOHYyCca, [apa; YMEHHE HAaXOJUTh OTHOIICHUE
00BEMOB TTOIOOHBIX (HUTYD
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Vmenne OIICpUPOBATHL TMOHATUSAMU: TIPAMOYTOJIbHASA CHUCTEMa KOOPAWHAT, BCKTOP, KOOPAWHATBHI TOYKH, KOOPAWHATHI BEKTOpA,
CyMMa BCKTOPOB, IMPOU3BCACHHUC BCKTOPAa HA YUCIIO, PA3JIOKCHHUE BCKTOpA IIO 6a3Hcy, CKaJILIpHOC MPOU3BEACHUC, BCKTOPHOC
MNPOU3BCACHUC, YIroJ MCKAY BCKTOpaMH; YMCHUC HMCIIOJIb30BATH BCKTOpHBIﬁ )48 KOOp,Z[I/IHaTHBIﬁ MCTOA I PCHICHUA




TCOMCTPHUYCCKUX 3aJa4 U 3aJa4 JPYTrux y‘-IC6HLIX opeaMCETOB
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YMeHue BI)I6I/IpaTI) HOILXOILHHH/Iﬁ METOA MJIA PCEHICHUA 3aJavul; IIOHUMAaHUC 3HAYUMOCTH MATCMATUKH B U3YYCHUHN NPHUPOJAHBIX U
O6HI€CTB€HHI)IX mpoueccCcoB " ﬂBJ'ICHPIfI; YMEHHUE pacClio3HaBaThb IPOABJIICHUC 3daKOHOB MAaTEMATHKU B MCKYCCTBC, YMCHHUC
NPUBOAUTD IMMPUMCPEI MATEMATUYCCKUX OTKpBITI/Iﬁ pOCCHﬁCKOﬁ )48 MI/IpOBOfI MaTeMaTHUYECKOU HAayKH




HEPEYEHD 3JIEMEHTOB COIAEPKAHMUSA, IIPOBEPSAEMBIX HA EI'D IIO MATEMATHUKE

Kon [IpoBepsieMblii 3JIEMEHT COAeP:KAHUS
1 Uwicrna v BBIYMCIICHUS
1.1 HarypanbHble u nensie ynucna. [I[pu3Haku IeTMMOCTH LENBIX YUCEN
1.2 PanmonanbHbie uncina. OOBIKHOBEHHBIC U JCCATHYHBIC POOU, IPOIICHTHI, OECKOHEUHBIC TEPUOAUYECKUE TPOOH
1.3 Apudmernyeckuii KOpeHb HaTypaJIbHOH cTeneHu. JelcTBrs ¢ apuMeTHUECKUMHU KOPHIMHU HATypaJIbHON CTEIEeHH
1.4 Crernenb ¢ 1enbIM nokaszateneM. CTeneHs ¢ palioHaIbHBIM MToKazaTeneM. CBONMCTBA CTENEHU
1.5 CuHyc, KOCHHYC M TAHT€HC YHCJIOBOI0 apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOTO apryMeHTa
1.6 | Jlorapudwm uncna. JlecsITHYHbIC U HATYPAIBHbBIE JOTapr(MBbI
1.7 JlelicTBUTENIbHBIC YUCIIA. Apnq)MevmquKHe oreparyy ¢ JeHCTBUTEIbHBIMY YnciamMu. [IpuOnmkEéHHbIC BRIYUCIICHNUS, IPABHIIA OKPYTJICHHUS, TPUKHIKA
Y OIIEHKA pPe3yJbTaTa BEIYHCICHUH
1.8 | I[IpeoOpa3zoBaHue BeIpasKEHU I
1.9 KomMiuiekcHble uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 Lenbie u apoOHO-paIoHaIbHBIE YPABHEHUS
2.2 | UppannoHaibHbIEC YpaBHEHUS
2.3 TpuronoMerpuieckie ypaBHEHUS
2.4 | [loka3aTenbHbIC U JIOTAPUPMHUUCCKUE YPABHEHUS
2.5 Lenbie 1 qpoOHO-paliMOHaTbHBIC HEPABEHCTBA
2.6 | UppannoHaibHBIC HEPABEHCTBA
2.7 [TokazaTenpHbIE U JIOoTapuhMHIECKHE HEPaBEHCTBA
2.8 TpuronoMmerpudeckue HepaBeHCTBA
2.9 | Cucrembl ¥ COBOKYIHOCTH YPaBHEHHM U HEPABEHCTB
2.10 | YpaBHEHHsI, HEpaBCHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 | Marpuua cuctemsl JMHEHHBIX YpaBHEHUU. Onpeaenurenb MaTPUILLbI
3 QOyHKINHN U rpaduKn
3.1 OynkIws, cnocoOsl 3aganus Qyraknuu. ['paduk dyakmnumn. Bzanmao oopatasie dynkunn. Yérarple n HeuéTHBIe QyHKIMH. [leproanaeckue GyHKIHH
39 OO6nacTh ompeneneHuss 1 MHOXKeCTBO 3HaueHni ¢pyHkunu. Hymn ¢pyakuun. [IpomexxyTku 3HaKOmocTosHCTBA. [[poMexyTkn MOHOTOHHOCTH (DYHKIIWU.
MakcuMyMbl 1 MUHUMYMBI QyHKIIMU. Hanbonpiee 1 HanMeHblee 3HaueHne (YHKIINHA Ha IPOMEXYTKe
3.3 Crenennas QyHKIUS C HATYpaJIbHBIM U IIENBIM MTOKa3aTeneM. E€ cBoiicTBa u rpaduk. ColicTBa u rpadvK KOpHS 1n-OH CTEIIEHU
3.4 Tpuronomerpudeckue GyHKIUN, UX CBOWCTBA U rpaduKu
3.5 [lokazaTenpHas u morapudmuyeckasi yHKIIMU, UX CBOHCTBA U rpaduKu
3.6 Touku pa3peiBa. AcuMITOTH rpadukoB QyHkuui. CBolicTBa GYHKIMNA, HETPEPHIBHBIX HA OTPE3KE




3.7 ITociie10BaTENBHOCTH, CIIOCOOBI 3aJaHHts [TOCIIEA0BATENLHOCTEN

3.8 | Apudmernueckas u reoMmerpuyeckas nporpeccu. Popmyna cI0KHbIX MPOLEHTOB

4 Hauana MaTeMaTH4ecKOro aHajan3a

4.1 [IpousBoanas ¢pynkiuu. [Ipon3BoaHbIe 3JIeMEHTAPHBIX (QYHKIIUIA

49 [Ipumenenue MPOM3BOAHON K HCCIENOBaHHIO (YHKIUI HA MOHOTOHHOCTH M OKCTpeMyMbl. HaxokaeHrne HauOOoNbIlero M HauMEHBIIEro 3HaYCHUs
) (YHKIIMU HA OTpe3Ke

4.3 | IlepBoobpa3Hnas. MuTterpan

5 MHo)ecTBa U JIOTHKA

5.1 MHOXecTBO, onepaliu HaJ MHOXecTBaMU. Jlmarpammel Ditniepa — Benna

52 Jloruka

6 BeposTHOCTh 1 cTaTUCTHKA

6.1 OmnucarenpHasi CTATUCTHKA

6.2 | BeposTHOCTh

6.3 | KombuHaTopuka

7 I'eomerpust

7.1 @uUrypsl Ha MIIOCKOCTH

7.2 IIpsimble U MIIOCKOCTH B TPOCTPAHCTBE

7.3 MHoOTrOorpaHHUKH

7.4 Tena ¥ MOBEPXHOCTH BpalllEHUS

7.5 KoopmHATHI B BEKTOPHI

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* MaTemaTuKa: ajareOpa M HadaJia MaTeMaTHIECKOT0 aHaIn3a, reoMeTpus. Anredpa 1 Havajia MaTeMatraeckoro anainmsa, 10-11 kmaces/ Anmmumos 1L A., Komsirua FO.M.,
TkaueBa M.B. u ap., Axkiimoreproe oomectBo «M3maTenbeTBo «IIpocBeriennes

METOJUYECKUE MATEPHAJIBI JJIS1 YUUTEJIA

Anrebpa u Hayana MaTeMaTH4yecKkoro ananusa. Jumnakruaeckue marepuans 11 kiace. M.U.[Habyrnn, M.B.TkadeBa. AO "UsnarensctBo [IpocBemenue", 2024
HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. www. edu - "Poccuiickoe obpa3oBanne" denepanbHbIi MOPTAL.

2. www.school.edu - "Poccwuiickuii o6meo06pa3oBaTenpHbIi mopTan'.

3. www.school-collection.edu.ru/ Enunas xomnekius udpoBeIx 00pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - docbe MIKOJIBHOTO yuuTens MaTeMaTHKH JlokymeHTanus, paboune

MaTepHabl Ul yYUTENs MaTeMaTHKU

5. www.it-n.ru"CeTb TBOpUECKUX yUHUTENEH"

6. www.festival.1september.ru @ecTuBaib meaaroru4ecKux MieH
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