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MNOACHUTEJIBHASA 3AIIUCKA

PaGouast mporpamMma ydeOHOTO Kypca «Anredpa u Hadajla MaTeMaTHYECKOT0 aHalln3a» 0a30BOT0
ypoBHs 1uia oOyuatomuxcst 10 —11 kiaccoB pa3paboTana Ha ocHOBe DeepantbHOT0 rocy1apcTBEHHOTO
00pa30BaTeNLHOTO CTaHJApTa CpeaHEero oomero odpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, MNPEABABISIEMbIX K MaTeMaTHUYeCcKOMy O00pa3oBaHMIO, W TPATULMHA POCCHIICKOro
oOpa3oBanus. Peanuzanus mporpammbl 0OECHEUMBACT OBJIAJICHUE KIIHOYEBBIMM KOMIIETECHIMSIMU,
COCTABJIIIOLIMMH OCHOBY JUJISI CaMOPA3BUTHUS M HEMPEPHIBHOIO OOpa3oBaHMs, IEIOCTHOCTh
OOMIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS TMYHOCTH 00YJaOLIHXCSI.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauasia MaTeMaTHYECKOTO aHAIM3ay SBJISAETCS OJHUM M3 HanOoJee 3HAYMMbIX
B IIPOrpaMMe CTapIei MIKOJIbI, TOCKOJBbKY, C OAHON CTOPOHBI, OH 00ECIIEYMBAET HHCTPYMEHTAIBHYIO
0a3y Uit U3yYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYToil CTOPOHBI, (GOPMHUPYET JTOrHUYECKOE
1 abCTpaKTHOE MBIIUICHUE yJallluXCsl Ha YPOBHE, HEOOXOJUMOM JIJIsl OCBOEHUS KypCcOB MH(GOPMATUKH,
OOLIECTBO3HAHMSI, HCTOPUM, CIOBECHOCTH. B pamkax JaHHOro Kypca ydaliuecss OBJIAQJEBaIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HaykH, KOTOpass (OpMyJIupyeT CBOM JOCTUKEHHUS B
MaTeMaTH4ecKoil popme.

Kypc anrebpbl ¥ Havan MaTeMaTHYEeCKOTO aHaiM3a 3aKjaJbIBA€T OCHOBY HJSl YCIEIIHOTO
OBJIQ/ICHUSI 3aKOHAMHU (PM3MKH, XUMUH, OMOJIOTHH, MOHUMAHUS OCHOBHBIX TCHIICHIIMHA KOHOMHKH U
OOIIECTBEHHOHN JKU3HU, TIO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaTh UX B IOBCEJAHEBHON >XHU3HU. B TOoxe Bpemsi OBIajeHUE
aOCTpaKkTHBIMM M JIOTUYECKH CTPOTUMHU MAaTEeMAaTUYECKUMHU KOHCTPYKIMSMHU pPa3BUBAET yMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTHHHOCTH YTBEP)KIICHHS, MCIIOJIB30BaTh 0000IICHNE U
KOHKPETHU3aIHI0, a0CTparupoBaHUe M aHAJIOTHIO, (OPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIUICHHUE.
B xonme u3ydyenus anreOppl M Hayal MaTEeMaTHYECKOro aHalIM3a B CTaplieil IIKoJe YydJaliuecs
MIOJIy4alOT HOBBIM  ONBIT pPEIIEHUS MPUKIAJHBIX 3aJad, CaMOCTOSITEIBHOTO IOCTPOEHUS
MaTeMaTUYeCKUX MOJeNeld pealbHbIX CUTyallud M UHTEPIpEeTallMd MOJYyYEHHBIX pEIICHUH,
3HAKOMSITCSI C MPUMEpPAaMHU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U B HUCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

Kypc obmajgaer 3Ha4MTENbHBIM BOCHHUTATENbHBIM IOTEHIMATIOM, KOTODPBIM peanu3yercss Kak
yepe3 y4eOHbI MaTepual, criocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepes
cnenupuky  y4eOHOM  JesATeNbHOCTH,  TpeOyrolled  caMOCTOATEIbHOCTH,  aKKypaTHOCTH,
IIPOJOJKUTEILHON KOHLEHTPALlU BHUMAHUS U OTBETCTBEHHOCTH 32 MIOJyYEHHBIN Pe3ysbTar.

B ocHoBe Meroauku oO0ydeHus anrebpe M HayalaM MaTeMaTHYeCKOro aHajiu3a JIeKHT
JeSTeIbHOCTHBIN MPUHIUI O0yUEHUSI.

Crpykrypa Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOrO aHajan3a» BKIIOYACT CIEAYyIOIINe
coJiepKaTelbHO-METOqUUecKue JIMHUM: «Yucna u  BelMUCHEHHs», «DyHKIUUM U Tpaduxmy,
«YpaBHeHUs U HepaBeHCTBa», «Havama maremarnueckoro aHanmsa», «MHOXecTBa U Jorukay». Bee
OCHOBHBIE COJIEPKATEIbHO-METOUUECKHE JIMHUN M3Yy4YalOTCSl Ha MPOTSDKEHUHU JIBYX JIET 0Oy4YeHHs B
cTapuieil 1IKoJjie, eCTECTBEHHO JIOMOJHSAS APYT Apyra U MOCTENEHHO HACHINAsACh HOBHIMU TEMaMH U
pasznenamu. J[aHHBIH Kypc SIBISIETCS WHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B cebe coieprkaHue
HECKOJIbKUX MaTeMaTHYeCKUX JUCHMIUIMH: airedpa, TPUTOHOMETPHs, MaTeMaTHYeCKUi aHaju3,
Teopuss MHOXecTB M aAp. [lo Mepe Toro kak ywamuecs OBJaAeBalOT BcE€ Oojiee HIMPOKUM
MaTeMaTUYeCKUM ammapaToM, y HUX IMOCIEA0BaTEIbHO (GOPMUPYETCS U COBEPUICHCTBYETCS YMEHHE
CTPOUTh MAaTEMATUYECKYI0 MOJIENb PEalbHOW CUTYyalluu, IPUMEHATh 3HAHHUSA, MOJIyYEHHBIE B Kypce
«Anrebpa u Havajga MaTeMaTHYECKOTO aHAIM3ay, Ui PelIeHHUs] CAMOCTOSTENbHO chOpMyITUpOBAHHOM
MaTeMaTU4YeCKOW 3a/1auH, a 3aT€M MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yibTarT.

CopepxarenpHo-MeTOnUYeCKass JUHUA «YHucna W BBIUMCIECHUS» 3aBepluaeT (OpMUPOBAHUE
HABBIKOB HCIIOJb30BAaHUS JEUCTBUTEIBHBIX YHCEN, KOTOpoe ObUIO HauyaTo B OCHOBHOW mikonie. B
CTapIel 1IKojie 0coboe BHUMaHKE yaenseTcs (OPpMUPOBAHUIO TIPOYHBIX BEIYUCIUTEIbHBIX HABBIKOB,
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BKJIIOUYAIOLIUX B ce0Sl HCIIOJIb30BAHHME PA3UYHBIX (DOPM 3amucU JEHCTBUTENHLHOTO YHCIa, YMEHHE
palMOHATILHO BBIMOIHATH ACUCTBUS C HUMH, JIeNaTh IPUKUIKY, OLICHUBATh pe3ynbraT. O0yuaromuecs
MOJYy4alOT HAaBbIKK MPUOTMKEHHBIX BBIYMCICHUN, BBITOJHEHHS IEHCTBHIA ¢ YMCIaMHU, 3alIMCAaHHBIMH B
CTaHAapTHOH Qopme, HCIOIb30BAaHUS MATEMAaTHMYECKUX KOHCTaHT, OLEHUBAHUS YHUCIOBBIX
BBIPAXKEHUI.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAIU3yeTCsl HAa MPOTSHKEHUU BCETO 0OYYEHMsI B CTapuUIei
LIKOJIE, IIOCKOJBKY B KAaXXIOM pasJiele IMporpamMmbl IPELyCMOTPEHO PEIIEHHUE COOTBETCTBYIOIIMX
3agau. OOyuaromuecs OBIAJCBAIOT pA3IUYHBIMU METOJAMU PELICHHUS LEeJbIX, PalMOHAIbHBIX,
UPpPALMOHATIBHBIX, IOKA3aTENbHBIX, JIOTAPUPMUUYECKUX U TPUTOHOMETPUYECKUX YpaBHEHHIA,
HEpaBEHCTB M UX cucTeM. [loiyueHHBIE yMEHHUS HCHOJB3YIOTCS IPH HMCCICIOBAHUU (DYHKIHMHA C
MIOMOIIIBIO TTPOM3BOIHON, PEHICHWH NPUKIAIHBIX 33/a4 M 33aJad Ha HAXOXJACHUE HAWOONBIINX M
HAaUMEHBIIUX 3HaYeHWil ¢yHkuu. JlaHHas copep:karenpbHas JMHUS BKJIIOYaeT B cels Takke
dbopMUpOBaHNE YMEHHI BBIMIOJIHATH PacuéThl 10 (HopMyiaM, MPeoOpa3oBaHUs LIETbIX, PAllMOHAIBHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAK)KE BBIPAKEHUH, COJEPKAIINUX CTENEHU U
norapudmsl. brarogaps u3ydeHnro anreOpandeckoro Marepuaia MPOUCXOANT AalibHEeHIee pa3BUTHE
AITOPUTMUYECKOTO U aOCTPAKTHOTO MBINUICHHUS YYalluxcsi, GOPMHUPYIOTCS HABBIKU JETYKTHBHBIX
paccyXIeHui, paboThl C CHMBOJIbHBIMU (hOpMaMu, MPEACTABICHUSI 3aKOHOMEPHOCTEN U 3aBUCUMOCTEMH
B BHJIC PaBEHCTB M HEPaBEHCTB. AureOpa mpemnaraet 3QQeKTHBHBIE WHCTPYMEHTHI U pPEHICHUS
IPAKTUYECKUX M E€CTECTBEHHO-HAYYHbBIX 3aJlad, HArjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTonuyeckass JUHUS «DyHKIMM U TpaduKm» TECHO MeperieTaercs ¢
OPYTMMU JIMHUSIMH Kypca, MOCKOJIbKY B KaKOM-TO CMbICIIE 33Ja€T IOCIEN0BATEIbHOCTh HU3YUEHUS
marepuana. V3ydeHune CTEeNeHHOW, MOKa3aTeIbHOH, JIOTapu(MUYECKOH U TPUTOHOMETPUUECKUX
GbyHKIMH, UX CBOMCTB U IpadUKOB, UCMONb30BaHNE (HYHKIUI AT pelIeHus 3a7a4 U3 JPYTuX y4eOHbIX
MIPEJAMETOB U PEAIbHOU KU3HHU TECHO CBA3AHO KaK ¢ MAaTEMATHUYECKUM aHAJIM30M, TaK U C PEIICHUEM
ypaBHEeHMH M HepaBeHCTB. Ilpu 3TOM OonblIoe BHHMaHHE Yyaensercs (OPMUPOBAHUIO YMEHUS
BbIpaxaTb (OpMyJIaMU 3aBUCHUMOCTH MEX]y pa3IMYHbIMU BEITMYMHAMMU, UCCIIEIOBATh MOJTyYEHHbBIE
GyHKIMM, CTPOUTh UX rpaduxu. Marepuan 3ToH colep)kKaTelbHOW JUHUM HAllEJIeH Ha pa3BUTHE
YMEHUH 1 HaBBIKOB, TIO3BOJISIFOIIMX BBIPAXKAaTh 3aBUCMOCTH MEX]ly BEIMYMHAMHU B PA3IUUHON (hopMme:
aHAJTUTMYECKOW, Trpaduueckoil M  cioBecHOHM. Ero mu3ydeHue CrmocoOCTBYeT  pa3BUTHIO
QITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOLIEHHI0 M KOHKPETHU3AlMH, HCIOJb30BaHUIO
AHaJIOTUH.

CopnepxarenpHas nuHMA «Hadana maremMaTnyeckoro aHain3a» IO3BOJSAET CYLIECTBEHHO
pacuIMpuTh Kpyr Kak MaTeMaTH4ecKMX, TaKk M MPUKIAAHBIX 337134, AOCTYHHBIX OOydarommumcs, y
KOTOPBIX MOSBJISIETCS BO3MOYKHOCTh HCCIIEAOBATh M CTPOUTH TpapuKku (PYHKUMH, ONpeneisTh UX
HauOOJbIINEe W HAaWMEHBIIME 3HAYCHMs, BBIUUCIATH oA ¢uryp u oOBEMBI Tell, HAXOIWUTh
CKOPOCTH U YCKOPEHHUs IpoleccoB. JlaHHas copepraTelbHas JIMHNSA OTKPBIBAET HOBBIE BO3MOXHOCTHU
IIOCTPOECHUS MaTEMAaTHUUYECKUX MOJEIEH pealIbHbIX CUTYalUi, HaXOXJAECHUs HAWIydllero peuieHUs B
NPUKIAJHBIX, B TOM YHCIE COLHUAIbHO-DKOHOMUYECKHX, 3a7adaXx. 3HAKOMCTBO C OCHOBaMH
MaTEeMaTUYeCKOT0 aHaM3a CIOCOOCTBYET pa3BUTHIO a0CTpPakTHOTO, (POpPMaIbHO-JIOTHYECKOTO |
KPEaTUBHOT'O MBINUIEHUS, JOPMUPOBAHUIO YMEHUH paclio3HaBaTh MPOSIBICHHS 3aKOHOB MaTEMAaTHKHU B
HayKe, TeXHHKe M ucKyccTBe. OOydaronecs y3HaIOT O BBIAAIOIIUXCSA Pe3yJbTaTax, MOJYYCHHBIX B
X0JIe pa3BUTH MaTeMaTUKU KaK HaAyKU, U UX aBTOpax.

CopepxarenbHo-MeTonuyeckass JUHUS «MHOXeCTBa U JIOTMKa» B OCHOBHOM IIOCBSIIEHA
AJIEMEHTaM TEOPUU MHOXKECTB. Te€OpPETUKO-MHOKECTBEHHBIE NIPECTABICHNS IIPOHU3BIBAIOT BECH KypC
IIKOJBHOM MaTeMaTHKM U NpeAsiaraloT Hanlojiee yHUBEpCaTbHBIN SA3bIK, 00BEANHSIONINNA BCE pa3 IeIibl
MaTE€MaTUKu U €€ MPUJIOKEHUI, OHM CBSA3BIBAIOT pa3HbIE MATEMATHYECKUE TUCLHUIIIMHBI B €IMHOE
uenoe. I1o3ToMy BaxXHO JaTh BO3MOXKHOCTh IIKOJIBHUKY MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK
COBPEMEHHOM MaTeMaTHKHU U MCIOJIb30BaTh €T0 Ul BBIPAKEHUS CBOUX MBICIIEH.
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B kypce «Anrebpa M Hayaia MaTeMaTH4YECKOIO aHajJu3a» IMPUCYTCTBYIOT TaKXKE OCHOBBI
MaTeMaTHYECKOr0 MOJAEIHPOBAHHUS, KOTOPbIE MPU3BaHbI C(HOPMHUPOBATH HABBIKM MOCTPOCHUS MOJIENIEi
pearbHBIX CHTyallud, WCCIEAOBAaHMS JTUX MOJENeH ¢ TOMOUIbI0 amnmapara anreOpbl |
MaTE€MaTUYeCKOro0 aHajJu3a U MHTEPIPETALHUU MOIYYEHHBIX pe3yJabTaToB. Takue 3aJaHus BILICTEHBI B
KKl U3 pa3lieJOB IPOrpaMMbl, MOCKOJIBKY BECh MaTrepual Kypca IIMPOKO HCIOIb3YETCs IS
pellieHusl NpUKIAAHbIX 3a1ad. [lpyu pemeHun peanpHbIX NMPAKTUYECKUX 3ajad y4alluecs pa3BUBAIOT
HaOJIOAAaTeNIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIb30BATh
aHaAJIOTHI0, 00001IaTh U KOHKPETHU3UPOBaTh Ipobiemy. JledareabHocTh 0 (OPMUPOBAHUIO HABBIKOB
pelleHus MPUKIAIHBIX 3a7]a4 OpraHU3yeTcs B MPoliecce U3YUYEeHUs BCeX TeM Kypca «Airedpa u Hadana
MaTEMaTUYECKOT0 aHAIIN3a».

MECTO YYEBHOTI'O KYPCA B YYEBHOM IVIAHE

B y4eOHOM maHe Ha W3y4YeHHE Kypca aiareOpbl M HadaJl MaTeMaTH4YecKOro aHaiu3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Hexento B 10 knacce u 3 yaca B Heaenmo B 11 kiacce, Bcero 3a
nBa roaa ooyuenus — 170 gacos.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucsia ¥ BLIYUCICHUSA

Pannonanenple yucna. OOBIKHOBEHHBbIE U JECATHYHBIE OpOOH, MPOLEHTHI, OECKOHEUYHbIE
nepuoanyYecKkre apoodu. ApudMeTHYECKUe OMNEpaui ¢ palMOHAIBHBIMUA YUCIIAMH, MTPEoOpa3OBaHUS
YHUCIIOBBIX BbIpaxkeHUH. [IpumeHeHue apoOel M NPOLEHTOB Ui PEIeHUs NPUKIATHBIX 3a7ad M3
pa3IMYHBIX OTpacied 3HAHUM U peabHOU KU3HU.

JeiictButenpHple yucla. PalyoHanbHBIE W HppallMOHANbHBIE YHCHa. ApUpMETHUECKHe
ornepaluu ¢ JCUCTBUTENbHBIMU uuciamu. IlpuGnukEHHBIE BBIYMCICHMS, MpPaBUIa OKPYTJIECHUS,
MPUKUIKA U OL[EHKA pe3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ uensiM mokazareneM. CranmapTHas QopMa 3amucu  JEHCTBHUTEIBHOTO YHCTA.
Hcnonb3oBanue noaxozsmeil GopMbl 3amucu JEHCTBUTENBHBIX YUCEN JUISl PELCHHs] MPAKTUYECKUX
3a/1a4 U [PEICTABICHMS TaHHBIX.

ApudmeTnueckuii KOpeHb HaTypalbHOW cTeneHu. JlelcTBUsS ¢ apuPMETHUYECKUMHU KOPHSIMHU
HaTypaJIbHOMN CTEIICHU.

CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apryMEHTA.

YpaBHeHusI U HepaBEeHCTBA

ToxaecTBa U TOXKIAECTBEHHbIE Pe0Opa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX  BBIpaKCHHH. (OCHOBHBIE TPUTOHOMETPHUYECKHE
bopmyIbI.

VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHrne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenue uensix u JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne nppannoHalbHbIX ypaBHEHUN U HEPABEHCTB.

Pemenne TpuroHoMeTpUUECKUX ypaBHEHUM.

[IpumeHeHre ypaBHEHHH W HEPAaBEHCTB K pEIICHUI0 MaTeMaTHMUeCKHUX 3aJad M 3afad u3
pa3aNyYHbIX o0JacTel HayKH U peabHOM KU3HU.

DOyHKUUH U rpaduKu

OynK1us, crocoosl 3ananus GyHkuun. I'papux Gyaxnun. Bzanmuo oOpatHbie GyHKINU.

O6nactp ompeneneHUss U MHOXKeCTBO 3HaueHWi ¢GyHkumu. Hymm dyskmuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKITUH.

CrenenHas QyHKIHSI ¢ HaTypaJbHBIM U IIENIBIM 1OKazatesneM. E€ cBoiicTBa u rpaguk. CBoiicTa
U rpaduK KOpHS n-0i CTeleHH.
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Tpuronomerpuyeckasi OKpY>KHOCTb, OIpe/ejeHHe TPUTOHOMETPHUUECKUX (DYHKIUI 4YHCIOBOTO

apryMeHTa.

Hayana maTreMaTH4ecKOro aHaJIM3a

[TocnenoBarenpHOCTH, Croco0bl 3alaHus IIOCJIE0BATEIBHOCTEN. MonoToHHbIE
[IOCJIEI0BATEIbHOCTH.

ApudmeTndeckass 1 TeOMETPHUECKas MPOrpeccuu. beCKOHEYHO YyOBIBArOIIasi TeOMETPHYeCKast
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TeoMeTpuyeckoil mporpeccun. DopmMynia CIOKHBIX
poLeHTOB. Vcrnoap30BaHNe MPOrpeccuu JUIsl peLIEHUs PeasIbHBIX 3a]a4 MPUKIAJHOIO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, omepauuu Haja MHOXecTBamu. Jluarpammbl Oitnepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOTO armapara JJisl ONUCaHUs PEAIbHBIX IIPOLIECCOB U SABJIEHUM, IPHU PELICHUN
3aJa4 U3 IPYruxX y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BLIYUCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LIEIBIX YACEN.

Crenens ¢ palMOHaIBHBIM Moka3areseM. CBOWMCTBA CTETICHH.

Jlorapudm uncna. JlecaTnanble U HATypaJIbHBIE JTOTapHU(MBbI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3zoBaHne BbIpaKEHU, COEPIKALIUX CTENEHH C palliOHAIbHBIM IIOKa3aTEJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl TMHENHBIX YpaBHEHMN. PeneHre Npukia HbIX 3a1a4 ¢ TOMOLIBI CUCTEMBI JIMHEHHBIX
YpaBHEHUM.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPaBHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3InYHBIX 00J1acTe HAyKU U peabHON KU3HH.

DyHKIUHN U TPaPUKH

Oyukuus. [lepuoanueckue gpynkuuu. [IpomexxyTku MOHOTOHHOCTH (QYHKIMH. MakcuMyMmbl U
MUHUMYMbI QyHKIMU. Hanbosblee 1 HauMeHbllee 3HaYeHne (PyHKIUN Ha TPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TPaQUKH.

[ToxazarenbHas u gorapudmuueckas GyHKIUHU, X CBOMCTBA U ITpaUKH.

Ucnionp3zoBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHU M U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GyHKUIUN AT MCCIEOBAHUS MPOLIECCOB U 3aBUCHMOCTEH, KOTOpbIE
BO3HHUKAIOT MPH PEILICHUU 33J1a4 U3 APYTUX YUeOHBIX MIPEIMETOB U peabHON JKHU3HU.

Hayana maTremMaTHuecKkoro aHajaimsa

HenpepriBable pyHKIMH. MeTOT MHTEPBAJIOB JUIsl pEIICHNS HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICT POU3BOTHOM.

[Tpon3BosHbBIE 3NeMEHTApHBIX (GYHKUUH. DOpMyNbl HAXOXKAECHUS MPOU3BOIHOW CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKUIUH.

[IpumeHeHre NPOM3BOAHOM K HCCIENOBAaHUIO (PYHKIMH HAa MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxnenune HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl (YHKIIUU Ha OTPE3Ke.

IIpuMeHeHne MTPOU3BOAHON U1 HAXOXKACHUS HAWIY4LIErO PELICHUs B NPUKIAIHBIX 3a]a4ax,
JUIs OTIPEIeNIEHUs] CKOPOCTH Ipolecca, 3alaHHOr0 (OpMYIOH UIH rpad)uKoM.

[TepBooOpaznas. TabnuanepBooOpa3HbIX.

WuTerpai, ero reoMeTpudeckuii U GU3NYECKU CMBICI. Brluncienne uHTerpaita mo ¢opmyie
Heiorona—JlelOHuna.
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INJIAHUPYEMBIE PE3YJIbTATBI
OcBoenne yueOHOTO npeamera «MareMaTuka» TOJDKHO 00ecreynBaTh JOCTHKEHHUE Ha YPOBHE
cpemHero ooOmero o0pa3oBaHUs CIEAYIONUX JIMYHOCTHBIX, METANpPeIMETHBIX U MPEIMETHBIX
00pa3oBaTeNIbHbIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHBI

JImdHOCTHBIE pe3yabTaThl OCBOCHHS MPOTpamMMbl ydeOHOro mnpeamera «MaTemMaTHKa»
XapaKTEepPU3YHOTCA:

I'paxxnanckoe BociuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKTAHCKON MO3ZUIIUN 00YUAIOMIETOCs KaK aKTHBHOT'O U OTBETCTBEHHOTO
YJIeHA POCCHUUCKOTO OOINECTBa, MPEACTABICHHEM O MAaTEMAaTHYECKUX OCHOBAaX (yHKIIMOHHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SIBJICHHH, Mpoleayp TpaxIaHCKOro oOmiectBa (BBIOOPHI, OMPOCHI U TIp.),
YMEHHEM B3aUMOJICHCTBOBATh C COLMAIbHBIMU WHCTUTYTAMU B COOTBETCTBUM C UX (YHKIUSMHU U
Ha3HA4YCHHEM.

[TaTprnoTrueckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUHCKON TPa)¥JTaHCKOW HICHTHUYHOCTU, YBOKEHHUS K MPOLUIOMY U
HACTOSIIEMY POCCHIICKOM MAaTE€MaTHUKH, LIEHHOCTHBIM OTHOILUEHHUEM K JIOCTHUKEHUSIM POCCHICKUX
MaTeMaTUKOB U POCCUMCKOW MAaTEMATHYECKOM LIKOJIbI, K UCIIOJIb30BAHUIO ATUX JIOCTUKEHUHN B IPYTUX
HayKax, TEXHOJOTHUAX, CPepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUSL:

OCO3HAHHEM JyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO MOBEJICHUSI, CBI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JOCTIKEHUM HAYKU U
JESTSIIbHOCTHIO YIYEHOT0; OCO3HAHMEM JIMYHOTO BKJIAa B IOCTPOCHUE YCTOWYMBOTO Oy IyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

3CTETUYECKUM OTHOIICHHEM K MHUPY, BKJIHOYas 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, pEUICHUN, pacCyXICHUW; BOCHPHUHUMYUBOCTHIO K MATEMAaTUYECKHUM acleKTaM
pa3IMYHBIX BUIOB UCKYCCTBA.

PuU3nyeCcKOe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHS MPUMEHSTh MaTeMaTH4YeCKHe 3HaHUs B MHTEpecax 37A0POBOTO U
0e30macHOro oOpasa KHU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO (3I0pOBOE MHUTAHHUE,
cOaaHCUPOBAaHHBIM PEXXKUM 3aHATHI M OTAbIXa, peryyspHas (u3nueckas aKTUBHOCTb); (PU3UUECKOTIO
COBEPIIICHCTBOBAHUS, TIPH 3aHATUAX CIIOPTUBHO-03/IOPOBUTEIEHON JACSITEIBHOCTHIO.

TpynoBoe BocnUTaHHeE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM I[EHHOCTH TPYIOJI00US; HHTEPECOM K Pa3IUYHBIM chepam
MpOPECCHOHAIBHON JIeATEILHOCTH, CBSI3aHHBIM C MAaTeMaTHKOW W €€ MPUIIOKEHHUSIMH, YMEHHEM
COBEpINATh OCO3HAHHBIM BHIOOP Oynymier mpodeccuu U peaau30BBIBATH COOCTBEHHBIC >KM3HEHHBIE
TUTaHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY 00Opa30oBaHUIO M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUM BCEW JKM3HU; TOTOBHOCTHIO K AKTMBHOMY YYAacCTHIO B PEIICHUM MPAKTHUECKUX 3a]a4
MaTeMaTUYeCKOW HaIPaBIEHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO ~ DKOJIOTHUECKON  KYIbTyphl, TOHUMAHUEM BIHUSHHUS COI[HAIBHO-
SKOHOMHUYECKUX TMPOLIECCOB HA COCTOSIHUE NPUPOJHOM U COIMAIBHOM Cpelbl, OCO3HAHHEM
MI00aTBHOTO XapaKTepa YKOJIOTHYECKUX MPOoOJIeM; OpHEHTAIlMEH Ha NMPUMEHEHHE MaTeMaTHYECKUX
3HAHWH IS PEIICHUS 3a/1a9 B 00JIACTH OKPYKAIOIIEH Cpeibl, IJIaHUPOBAHUS MOCTYIIKOB M OIIEHKH UX
BO3MOYKHBIX MOCJEACTBUH AJI OKPYKAIOIIEH Cpe/ibl.

[leHHOCTH HAyYHOTO MO3HAHMUSL:

c(OpMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH M OOIIECTBEHHON MPAKTHKH, TOHHMMaHWEM MaTeMaTHYeCKON HayKu Kak c(epbl 4eIOBeUeCKOn
JIeATEIbHOCTH, 3TANOB €€ Pa3BUTHUSL U 3HAUMMOCTHU JJIS PA3BUTHS LIMBUIIM3AIIMU; OBJIAICHUEM S3IKOM
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MaTeMaTUKd M MaTeMaTHYeCKOM KyJIbTYpOH Kak CpeICTBOM I[IO3HAHUS MHPA; TOTOBHOCTHIO
OCYILIECTBIISITh MPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIIbHOCTh UHIWBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ylbTaThl OCBOCHHUS MporpaMMbl yuebHoro mnpeamera «MaTemaTukay
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIHHBIMU HO3ZHABAMENbHBIMU OCLICIMBUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUSHBIMU OCUCMEUAMU, YHUBEPCATbHLIMU PE2YIAMUBHBIMU 0CUCMBUAMU.

1) Vuusepcanvuvie noznasamenwvmvle Oelicmeus, obecneuusaiom Gopmuposanue 6a308bixX
KOCHUMUBHBIX NpPOYecco8 o00y4arowmuxcs (0ceoeHue Mmemooo8 MNO3HAHUA OKPYHCarowe20 Mupa;
npuUMeHeHUe 102ULeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti).

bazoBbie mornueckue AeMCTBUS:

® BBIIBISATh W XapaKTePU30BaTh CYIICCTBCHHBIC MPH3HAKA MAaTEMATHYECKUX OOBEKTOB,
MOHITHIA, OTHOIICHHA MEXIYy TOHATUAMU, (HOPMYIHpPOBATH OINPEACTICHUS TOHATUH;
YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KJIAacCU(UKALMU, OCHOBAaHUS A O00OOLICHUS U
CpPaBHEHHUS, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

® BOCIPHHHMATH, (QOPMYIUPOBATH U MPEOOpPa3OBBIBATh CYXKICHHS: YyTBEPAUTENbHbIE H
OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIBISTh MaTeMaTHYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpedHs B (hakTax,
JMAHHBIX, HAOJNIOJCHUSAX W YTBEPXKACHHSX; MpeljlaraTh KPUTCPUU IS BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JleNaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHAYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITEIIBHO JOKA3aTeIbCTBA MATEMAaTHYECKHX YTBEPKACHUH (IIPSIMbIE U OT
MPOTUBHOTO), BBICTPAaWBaTh APTYMCHTAIHMIO, IMPUBOJUTH MPUMEPhl H KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

e BBIOMpaATh crOCOO perieHus yueOHOW 3a/1auM (CpaBHUBATh HECKOJBKO BapHAHTOB PELLIEHUS,
BbIOHpaTh HanOoIee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

bazoBsIe riccienoBaTenbCKUe IEHCTBUS:

® ICIOJIB30BaTh BOMPOCHI KAaK HCCIENOBATENBCKUM MHCTPYMEHT MO3HAHUS; (HOPMYIHpPOBAThH
BOTIPOCHI, (PUKCHPYIOIIUE MPOTHBOpEeUne, MpolieMy, ycTaHaBIMBaTh MCKOMOE W JIaHHOE,
(dbopMHpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;

® T[POBOJIUTH CAMOCTOSITEIIFHO  CIUIAHUPOBAHHBIA  OKCIIEPHUMEHT, HCCIEIOBaHHE  II0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro 0OBEeKTa, SBJICHUS, MPOIECCA, BBISBICHHIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

®  CaMOCTOSTENLHO (OPMYIHPOBATH OOOOIIECHHS M BBIBOJABI MO pPE3yJabTaTaM IPOBEIEHHOTO
HAOMIO/IEHUsI, WCCIEOBaHUs, OIIEHUBATh JOCTOBEPHOCTH IMOJIYYCHHBIX pPE3yabTaTOB,
BBIBOZOB M 000OIIEHNI;

® MPOTHO3UPOBATH BOZMOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEINOIOKEHHUS O €T0
Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pa6ota ¢ nuadopmanmeii:

® BBIABIATH JeUIMTHI HHDOPMAIIMH, TAHHBIX, HCOOXOAMMBIX JUIS OTBETa HA BOMPOC W JUISA
pEIIeHHS 3a/1a9H;

e BBIOMpaTh HWH(POPMAIMIO W3  HCTOYHWKOB  PA3UYHBIX  THIIOB, aHAIM3HPOBATH,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATh HMH(DOPMAIMIO PA3IUYHBIX BHJIOB W (HopM
MPEJICTaBICHHUS,

® CTPYKTYpPHPOBaTh MH(OPMAITHIO, PEICTABIATE €€ B PA3IUYHBIX (opMax, WILTIOCTPUPOBATH
rpaduvecKku;

® OIEHUBATh HAJIEKHOCTH MHPOPMAITUH TI0 CAMOCTOSITENEHO CPOPMYITHUPOBAHHBIM KPUTEPHSIM.
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2) VYuueepcanvnvie KomMmyHukamugHvle Oelicmeus, o0bOecneuugarom cQOpMUpOBAHHOCb
COYUANLHBIX HABLIKOG 00YHAIOUUXCA.

OOuieHue:

® BOCIPUHUMATH U (OPMYIHUPOBATH CYXICHHS B COOTBETCTBHM C YCIOBHAMHU M UEISIMHU
OOLIEHMS; SICHO, TOYHO, IPAMOTHO BbIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M NMHCbMEHHBIX
TEKCTax, JaBaTh IIOSICHEHMS II0 XOLy pEIIEHUs 3aJadd, KOMMEHTHPOBATH IOJIyYEHHBIN
pe3yJIbTarT;

e B X0Je O0CYXIEHMs 3a/JaBaThb BOIIPOCHI II0 CYIIECTBY OOCYKIAeMOHl TeMbl, MpPOOIEMBI,
pelaeMoii 3a1auu, BbICKa3bIBaTh UJIEU, HALlEJIEHHbIE HA TIOUCK PELICHUS; CONIOCTABISATh CBOU
CYXKJEHUS C CYXKICHHAMHU JIPYrUX YYaCTHUKOB JAHajora, OOHApyKuBaThb pa3IHuue H
CXO/ICTBO IO3UIIMIA; B KOPPEKTHOH popme hopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

® [IPEACTaBIATh pE3YJbTAaThl PELICHUS 3aJauM, 3KCIEPUMEHTA, HCCIEJOBAHUS, INPOEKTa;
CaMOCTOSITENIbHO BbIOMpPaTh (oOpMaT BBICTYIUIEHHA C Y4€TOM 3ajad IMpe3eHTaluu MU
0COOEHHOCTEH ayTUTOPUH.

CoTpyIHUYECTBO:

e [IOHMMaThb U MCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHJHONW M MHIMBUAYAJIbHOW pPabOTHl Ipu
pelieHny Y4eOHbIX 3ajay; NPUHUMATh LIE€Jb COBMECTHOM JI€ATENbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaeiaTh BUAI paboT, JOTOBAPUBATHCSA, 00CYKIaTh
Ipolecc U pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIIOJIEH;

® y4YacTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyKAeHHs, OOMEH MHEHHA, «MO3TOBBIC
LITYPMBbI» U UHBIE); BBINOJIHATh CBOK 4YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUSA C
JPYTUMH 4YJ€HaMU KOMaH[bl; OLICHMBAaTh KAayeCTBO CBOEr0 BKJaJa B OOLIMI MPOIYKT IO
KpUTEPUSIM, CHOPMYJINPOBAHHBIM YHaCTHUKAMH B3aUMOJICHCTBUS.

3) VYuuseepcanvnvie pecynamuenwie Oeticmsus, obecneuugaiom @OpMUposanue CMbiClO8bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusanus:

COCTaBJIATh IUIAH, aJTOPUTM pElIeHUs 3a/adyd, BbIOMpPATh CHOCOO pelieHus ¢ Y4ETOM
UMEIOLINXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MHpOpMaLIUK.

CaMOKOHTpOJIb:

e BJaJeTh HaBbIKAMM MO3HABATEIBHOM pe(IEeKCUN KaK OCO3HAHUS COBEpPLIAEMBIX JEHCTBUH U
MBICIIUTENBHBIX MPOLECCOB, HX PpE3yJbTaTOB; BIAAETh CHoco0aMH CaMONPOBEPKHU,
CaMOKOHTPOJIS IIpOIIecca U pe3ysbTaTa pelleHns MaTeMaTUUeCcKOH 3aauu;

® MpeABUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpU pPEIICHWU 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JESITEIbHOCTb HA OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HalJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUSAM, OOBSICHATh MPUUMHBI JOCTUKEHUS
WIA HEJIOCTHKEHUSI Ppe3yJbTaToOB JIEATENIbHOCTH, HAaXOIWTh OMIMOKY, JaBaTh OLIEHKY
nproOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATbBI

OcBoenune yuyeOHOro Kypca «Ajiredpa W Hayaja MaTeMaTHYECKOro aHajau3a» Ha YpOBHE
cpeaHero oOmero oOpa3oBaHMs JODKHO O0O0eCreyuBaTh JOCTHXKEHHE CIEIYIOUMX MpPeAMETHBIX
00pa3oBaTeNIbHbIX PE3yJIbTaTOB:

10 KJJACC

Yuciaa 1 BLIYMCTIEHUS

OnepupoBaTh TMOHATHUSIMH: pAlMOHAIBPHOE U JICWCTBUTEIIBHOE YHCIO, OOBIKHOBEHHAs |
JeCATUYHAS IPOOB, TPOLICHTHI.
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BeinonsaATe apupmeTnyeckue onepannun ¢ pallMoHaIbHBIMU U J€HCTBUTEIBHBIMU YHACIIAMHU.

BoImonHaTh npubamkEHHBIE BEIYUCICHUS, UCTIONIB3YS PaBUIIa OKPYTIICHUS, eNIaTh PUKUAKY U
OLIEHKY pe3yJIbTaTa BHIYMCICHUMA.

OnepupoBaTh HOHATUSMM: CTENEHb C LEJIbIM IIOKa3aTeleM; CTaHAapTHas ¢opma 3alucH
JEMCTBUTENIBHOTO YHCIIA, KOPEHb HATYPaJbHON CTENEHM; UCIOJIb30BATh MOAXOIAILYI0 (opMy 3amucu
JEHCTBUTENBHBIX YMCEN JUISl PELICHUs] IPAKTUYECKUX 3314 U IPEJICTaBICHUS JaHHbBIX.

OnepupoBaTh MNOHATUSMHU: CHUHYC, KOCMHYC U TaHI'€HC IPOM3BOJIBHOTO YIJIA; HCIIOJIB30BaTh
3aIlUCh IPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUECKUE (DYHKIIUH.

YpaBHeHUs1 1 HEPABEHCTBA

OnepupoBaTh MOHATHSAMH: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO; LIEJOE, palMOHAJIBHOE,
MPpaLMOHAIILHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BeinonsaTe peoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIpa)KEHU I u pewars
TPUTOHOMETPUUYECKHE YPABHEHHUS.

BrimonsaTe npeoOpa3oBaHus HEIbIX, PAIMOHATIBHBIX U UPPALMOHATIBHBIX BEIPAKEHUH U peraTh
OCHOBHBI€ THUIIbI LIETIBIX, PALIMOHATIBHBIX U HPPALMOHAIIBHBIX YPAaBHEHUI U HEPaBEHCTB.

[IpuMeHATh ypaBHEHUS M HEpaBEHCTBA JUI PELICHUs MaTeMaTH4YecKMX 3ajlad M 3ajad U3
pas3InYHbIX 00JIacTe HAYKU U pealbHON KU3HH.

MopnenupoBaTh pealbHbIE CUTYallUU Ha A3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YPABHEHMUS,
HEPaBEHCTBA I10 YCIOBUIO 3a/1ayM, MCCIEA0BaTh IOCTPOEHHBIE MOJEIU C MCIOJIb30BAHUEM allapara
anreopsl.

DOyHKIUH U rpauKu

OnepupoBaTh MOHATUSAMU: (YHKIUS, CIIOCOOBI 3amMaHus (QyHKIHH, 00JACTh ONPENCICHUS U
MHOXECTBO 3HaueHHI HyHKIMH, TpaPuK QYyHKINH, B3aUMHO 00paTHbIC (yHKIINH.

OnepupoBaTh HOHATUAMM: YETHOCTh U HEUYETHOCTh (DYHKLUMHU, HYIM (QYHKLIHH, MPOMEXKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatek rpaduku QyHKIMHA U1 peLIeHns ypaBHEHUH.

Crpoutp ¥ uwuTaTh TrpadUKH JUHEHHOM (QYHKIUHM, KBagpaTUYHOW (DYHKLIMH, CTENEHHOU
(GYHKIMH C LEIbIM ITOKA3aTEJIEM.

Hcnonb3oBath rpapuky GyHKIMHA U1 UCCIEA0BaHMS ITPOLIECCOB M 3aBUCUMOCTEH MPH pereHN
3aJa4 U3 JAPYrMX Y4eOHBIX MPEIMETOB M peajJbHOM JKU3HU; BBIpaXKaTh (HOpMyJIamMH 3aBHUCUMOCTH
MEX1y BEJIMYMHAMH.

Hauyana mareMaTH4eckoro aHajimsa

OnepupoBaTh MOHATUSAMH: IOCIEAOBATENBHOCTh, apU(QMETHUYecKas U TeoMeTpuyecKas
IIPOrPECCUH.

OnepupoBaTh MOHATUSIMH: OECKOHEUHO YOBIBAIOIIAs TE€OMETpUUYECKas MPOrpeccus, cymma
0EeCKOHEYHO yObIBAIOIIEH reOMETPUUYECKON TPOrPECCUH.

3anaBarh MOCIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWMCTBA MOCIEN0BATENBHOCTEN U MPOrPECCUIl [UIsl PEILIEHUS peallbHBIX 3a/1ad
MPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPALIUH HAJ MHOXKECTBAMHU.

Mcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Ui ONUCAaHHs peajibHBIX IMPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSAMU: OINIpe/ETICHIE, TEOpEMa, CIEACTBHE, JOKA3aTeNbCTBO.

11 KJJACC
Yucaa ¥ BLIYUCIEHUS
OrnepupoBaTh MOHATHSAMH: HATypaJbHOE, I1EJ0€ YHCIIO; WCIOJIb30BAaTh MPHU3HAKH JIETUMOCTH
LEJIBbIX YHCEJl, Pa3JI0KeHHUE YUCIIa HAa MMPOCThIE MHOKHUTENH JIJISl PEILICHUS 3a/1a4.
OrnepupoBaTh NOHITHEM: CTENEHb C PAallMOHAJIBHBIM ITOKA3aTEJIEM.
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OnepupoBaTh NOHATUSAMU: JIOrapudM 4Kcia, TeCITUUHBIE U HaTypaJIbHbIE JIOTapU(PMBI.

YpaBHeHHUS M HEPaABEHCTBA

[TpuMeHATH CBOWCTBA CTENEHU Ui NMPEoOpa3OBaHUS BBIPAKCHMIA; ONEPUPOBATH MOHATHUSIMHU:
[IOKa3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PELIATh OCHOBHBIEC THUIIBI NOKA3aTEJIbHBIX YPABHEHHU U
HEPaBEHCTB.

BrimonsaTe npeoOpa3oBaHus BIPAKEHHIA, COACPIKAIIMX JIOTapU(MbI; ONIEPUPOBATH MOHATUSIMHU:
Jorapu(pMHUUECKOEe ypaBHEHHE M HEPAaBEHCTBO; pemaTb OCHOBHBIE THUIBI JIOTapH(PMHUUYECKHX
YpaBHEHUI U HEPABEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTb NOHATHUAMHU: CHCTEMA JIMHEMHBIX YpaBHEHUH U €€ pellIeHue; HCIO0JIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUU JUIS PEILICHUS IPAKTUYECKUX 3aad.

Haxonuth penieHuss mpOCTEHINMX CHUCTEM M COBOKYIHOCTEH pPAallMOHAIBHBIX YpPAaBHEHHH M
HEPaBEHCTB.

MonenupoBaTh peajbHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTABIATh BBIPAKEHHS, YpaBHEHUS,
HEPaBEHCTBA U CHCTEMBI [0 YCIOBUIO 33J1a4H, UCCIEA0BATh ITIOCTPOECHHBIE MOJENH C UCIIOJIb30BAHUEM
amnmnapara aireopslL

DOyHKIUH U rpauKu

OmnepupoBaTh MOHATUSAMHU: NEpUOIUYECKast (YHKIHS, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIUH,
TOYKH HKCTpeMyMa (YHKIHMH, HauOoOJbIlee M HaWMEHbIEe 3HAUCHHUS (YHKIUM Ha IMPOMEXKYTKE,
WCIIOJIb30BATh UX VIS UCCIEN0BaHUS (PYHKIIMH, 3aJaHHOU IpadUKOM.

OnepupoBaTh MIOHATUSAMU: rpaduxu [I0Ka3aTeJIbHOM, norapudmuyeckon u
TPUTOHOMETPUUECKUX (DYHKIUH; M300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTU M MCHOJIb30BaTh AJIS
peleHusl ypaBHEHUN U HEPABEHCTB.

N300paxaTh HA KOOPAMHATHOM TUIOCKOCTH TpaduKU TUHEHHBIX YpaBHEHUI U UCIIOIb30BaTh UX
JUISl pELLIEHUS CUCTEMBbI JIMHEHHBIX YPaBHEHUII.

Hcnonb3oBate rpaduku GyHKUMN JUIS MCCIIEAOBAHMS MPOLECCOB U 3aBUCHUMOCTEH M3 JIPYTuX
y4€OHBIX TUCLUUIUIMH.

Hayana maTreMaTH4yecKoro aHajaim3a

OnepupoBaTh MOHATUSAMH: HENpepblBHAS (YHKLHMSA; NPOM3BOJIHAs (DYHKIUH;, MCIOIb30BATh
reoMeTpUYecKuil U (PU3NYECKUI CMBICI TPOU3BOIHON IS pelIeHus 3a1ay.

Haxonute mnpou3BoAHbIE 3JIEMEHTAPHBIX (YHKIUH, BBIYMCIATH IPOU3BOIHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIMH.

Hcnonb30BaTh MPOM3BOAHYIO JJISi UCCIEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTb M SKCTPEMYMBI,
OPUMEHSATH Pe3yIbTaThl UCCIEA0BAHMS K TOCTPOEHUIO TPa(UKOB.

Hcnonb30BaTe MPOU3BOJHYIO IS HAXOKJIEHUs HAWIIy4dlIEro PEIIeHUs B IPUKIAAHBIX, B TOM
YHUCJIE COLUAIBHO-2KOHOMMYECKUX, 3a/1a4ax.

OnepupoBaTh NOHATHSAMM: TEpBOOOpa3Hasi W MHTErpaj; IMOHHUMATh TI'E€OMETPUYECKUN H
¢u3nUecKuii CMbICT HHTErpaa.

Haxonuts mnepBooOpa3Hble 3J€MEHTApHBIX (YHKLUMN; BBIYMCIATH HHTErpan mo Gopmyie
Herorona—Jleiioumnia.

Pemrate mnpuknagHble 3aaud, B TOM YHCJIE COLHAIBHO-IKOHOMHUYECKOTO M (U3NYECKOTO
Xapakrepa, CpeICTBaMH MaTEMAaTUYECKOI0 aHAJIN3a.
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TEMATHYECKOE IINTAHUPOBAHMUE

JJIeKTpOHHbIe (mu(poBbie) oO0pa3zoBaTenbHble pecypcbl - [lpuka3 MuHucrepersa
npocsemernss PO ot 02.08.2022 Ne 653 «O06 yrBepkaeHun ¢eaepaqbHOro MepeyHs 3JIeKTPOHHBIX
00pa30BaTeNbHbIX PECYPCOB, JONYIIEHHBIX K MHCIIONb30BAaHUIO IMPU pEealU3allUd  HMMEIOLIUX
TOCYJApCTBEHHYIO  aKKpeAWTamlui  obpaszoBarenbHbIX  mporpamm  HOO, 00O, COO»
(Bapeructpupoan 29.08.2022 Ne 69822) —
https://edsoo.ru/wp-
content/uploads/2023/08/%D0%9F%D1%80%D0%B8%D0%BA%D0%B0%D0%B7-%E2%84%96-
653-%D0%BE%D1%82-02.08.2022.pdf

BocnuraTreJbHBIA aCHEKT.

Pabouas nporpamma Bocriutanus MBOVY «'mmuazus Nel um.P. @axperauna» peaausyercs B
TOM YHCJIE U Yepe3 UCIOJIb30BAaHUE BOCIIUTATEIBHOIO IOTEHIMAA YPOKOB MaTeMAaTUKU. DTa paboTa
OCYILECTBIISICTCS B CIEAYIONMUX (hopMax:

[ToGyxnenue obOydaromuxcs coONoJaTh Ha ypOKe OOLICNPUHATBIE HOPMBI IOBEJEHMS, IpaBUIIa
o0IIeHUs] CO CTapmUMH (IIeIarornYecKuMU PaOOTHUKAMH) W CBEPCTHHUKAMHU (0OYdYarOIIMMUCH),
HOPUHIUINBI Y4eOHON AUCHUILIMHBI M CAMOOPTaHU3aL1H.

[TpuBneuenne BHUMaHUS OOyYAIOMIMXCS K LEHHOCTHOMY acCHEeKTy HM3Y4aeMbIX Ha— ypOKax
IPEMETOB, SABJICHUN, COOBITHI Yepes:

— oOpaieHue BHUMaHUS Ha HPaBCTBEHHbIE aCHEKThl HAY4YHBIX OTKPBITHH, KOTOpbIE
W3Y4aloTCs B JaHHBI MOMEHT Ha YPOKE; Ha IIPEICTAaBUTENIEH yUEHBIX, CBS3aHHBIX C U3y4acMbIMU B
JTaHHBIA MOMEHT TEMaMH, Ha TOT BKJIaJ], KOTOPbII OHU BHECIHU B Pa3BUTHUE HAIllEH CTpaHbl U MHUpA, HA
JIOCTOMHBIE NIOIPAKAaHUS IPUMEPBI UX KU3HU, HA MOTUBBI UX ITOCTYIIKOB;

elicnionp30BaHME BOCIIUTATENIbHBIX BOZMOKHOCTEHN cofiepKaHusl ydeOHOro npeamera  JJis
dopMupoBaHUsd y OOyYarOIIMXCS POCCUHCKHUX TPAAUIMOHHBIX JyXOBHOHPAaBCTBEHHBIX U
COLMOKYJIBTYPHBIX LIEHHOCTEH uepe3 moJ00p COOTBETCTBYIOIIMX 3a/1ay Ul PeLeHUs, IpOoOIeMHbIX
CUTYaIMH 111 00CYXKICHUS B KJ1acce

eBKIIIOUEHHE B YPOK WIPOBBIX MPOLELYpP, KOTOpBIE IIOMOTAlOT IMOAIEPKAaTh MOTHBALIMIO
00y4aromuxcsl K MOJy4YEeHUIO 3HAHUM, HAIaKMBAHUIO TO3UTUBHBIX MEXJINYHOCTHBIX OTHOILIEHHUI B
KJ1acce, IOMOTaloT YCTaHOBICHHIO T0OpoXKeIaTeabHOM atMochepsl BO BpeMs ypoKa.

e[IpuMeHeHnE Ha ypOKE HMHTEPAKTHBHBIX (OPM pabOThl, CTUMYIUPYIOIINX MO3HABATEIbHYIO
MOTHBAIIUIO O0YYAIOIINXCS.

e][IpumeHeHue rpynmnoBoi paboThl UM PabOTHI B Mapax, KOTOPbIE CHOCOOCTBYIOT Pa3BUTHUIO
HABBIKOB KOMaHJIHOM pabOThl U B3aUMOJAEUCTBUIO C APYTUMHU 00y4atOIUMUCS.

eBriOOp M UCMONB30BAaHME HAa YypOKax METO/J0B, METOJUK, TEXHOJOTUH, OKa3bIBAIOIIUX
BOCIIMTATEIbHOE BO3JEHCTBUE HA JIMYHOCTh B COOTBETCTBUU C BOCIIUTATENBHBIM HJIEAJIOM, LIEJIBIO U
3a/1a4aMH BOCITUTaHUSI.

oJ/IHUIIMUpPOBAaHUE U TOAJCPKKA HCCIEIOBATENbCKON NEATENILHOCTH ILIKOJIBHUKOB B (popme
BKJIIOUEHUSI B YPOK pa3iMYHbIX MCCIEAO0BAaTENbCKUX 3aJaHUM M 3a/1ad, 4To JaeT BO3MOXKHOCTb
o0yyaromuMcsi MpPHOOPECTH HABBIKM CAMOCTOSTEIBHOTO PELICHUS TEOPEeTHUYECKOH MpoOIeMsl,
reHepUpOBaHUs U 0(OPMIIEHHSI COOCTBEHHBIX TUIIOTE3, YBAXKUTEILHOTO OTHOIIEHUS K Uy>KUM UIESIM,
MyOJIMYHOTO BBICTYIUIEHUS, apTYMEHTUPOBAHMSI U OTCTAMBAHUS CBOEH TOUKH 3PEHHMS.

Y CTaHOBJIEHHE YBAKUTEJbHBIX, [OBEPUTENIbHBIX, HE(OPMalIbHBIX OTHOLICHUH MEeXay
YUHTEJIEeM U YYEHUKAMHU, CO3/IaHHEe Ha YPOKaX AMOLIMOHAIbHO-KOM(pOPTHON CPE/IbI.
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https://edsoo.ru/wp-content/uploads/2023/08/%D0%9F%D1%80%D0%B8%D0%BA%D0%B0%D0%B7-%E2%84%96-653-%D0%BE%D1%82-02.08.2022.pdf
https://edsoo.ru/wp-content/uploads/2023/08/%D0%9F%D1%80%D0%B8%D0%BA%D0%B0%D0%B7-%E2%84%96-653-%D0%BE%D1%82-02.08.2022.pdf
https://edsoo.ru/wp-content/uploads/2023/08/%D0%9F%D1%80%D0%B8%D0%BA%D0%B0%D0%B7-%E2%84%96-653-%D0%BE%D1%82-02.08.2022.pdf

10 KUIACC

KoaunuecTBO 4acoB

Ne HanmeHnoBaHMe pa3je/ioB U TeM NPOrpaMMBbI KoutpoabHbie
n/n Bcero
padoThI
| MHokecTBa pallMOHAJIBHBIX U JIEHCTBUTEIIBHBIX YUCEN. 14 1
PannoHanpHble ypaBHEHHS 1 HEPABEHCTBA
2 Oynkiun 1 rpapuki. CTeneHs ¢ HMebIM oKa3aTeaeM 6
3 Apudmerndeckuii KOpeHb N—0# cTeneHu. MppannoHanbHbIe 13 1
YpaBHEHHUS U HEPABEHCTBA
4 DopMmyJibl TPUTOHOMETPUHU. TPUTOHOMETPUUYECKUE YPABHEHUS 22 1
5 [TocnenoBaTenbHOCTH U IPOIPECCUU 5
6 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUsl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 4
11 KJIIACC
KosanuyectBo 4yacos
Ne HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl KouTtpoabHbie
n/n Bcero
padoThI
| CreneHb ¢ palioHAILHBIM TIOKa3arTeneM. [lokazarenbHas QyHKIus. 12 1
[lokazarenbHble ypaBHEHUS! U HEPABEHCTBA
) Jlorapudmuueckas ¢pynkius. Jlorapubmudeckre ypaBHeHHS U 12
HEpaBEHCTBA
3 Tpuronomerpuyeckue GyHKIUU U UX TpaUKH. 9 1
Tpuronomerpruyeckue HEpaBeHCTBA
4 [IpounsBoaHas. [IpumeHeHne Npon3BOIHOM 24 1
5 WHTerpai u ero NpuMeHeHus 9
6 Cucremsbl ypaBHEHUN 12 1
7 HarypainbHble U niensle yucna 6
8 [ToBTOpeHue, 0600IIeHNE, CUCTEMAaTH3allisI 3HAHUM 18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KouaunuvectBo Ilinanupyemasi
Ne Tema ypoka Hara
4yacos aara
n/n U3YYeHUs
Bcero
| MHOKeCTBO, ONEepaly HaJl MHOYKECTBAMU. | 4.09
Huarpammbl Ditnepa—Benna
Panmonaneueie yncina. OOBIKHOBEHHBIC U 6.09
2 JECSTHUYHBIE TPOOH, MPOLIEHTHI, OECKOHEYHbIE 1
NepUOANYECcKHEe JpooH
3 ApudmeTndeckne oneparuu ¢ paruoHaIbHBIMU 1 11.09.
YHCIIaMU, PeoOpPa30BaHMS YHMCIOBBIX BRIPAKESHUI
[Ipumenenue qpoOel U IPOIEHTOB ISl PEIICHUS 13.09
4 MPUKJIAJAHBIX 3a/1a4 U3 Pa3IMUHbIX OTpaciien 1
3HAHUU U pEATbHOM )KU3HU
[Ipumenenue qpoOel U IPOIEHTOB ISl PEIICHUS 18.09
5 MPUKIIAIHBIX 337a4 U3 Pa3IMYHBIX OTpacieit 1
3HAHUU U peabHOM JKU3HU
6 HevicTButenbHble uncia. PaninonaabHbie U 1 20.09
WPpALMOHATILHBIE YHCIIa
7 Apudmerndeckne onepanuu ¢ AeHCTBUTECIbHBIMH 1 25.09
YUCITaMHU
[TpuGnnxkEHHBIE BEIYUCIEHUS, TPABUIIA 27.09
8 OKpYTJIEHUS, IPUKUKA U OIIEHKA pe3ynbTaTa 1
BBIYMCIICHU I
9 TosecTBa U TOXAECTBEHHBIE MPEOOpa30BaHUS 1 2.10
10 | YpaBHeHuUe, KOpEHb YPAaBHEHUS 1 4.10
11  HepaBeHcTBO, pelieHnE HEPABEHCTBA 1 9.10
12 Meron nnTepBaioB 1 11.10
13 Perenue nenpix u JpoOHO-palliOHATBHBIX 1 16.10
YpaBHEHUI U HEPABEHCTB
Koutpoasnas padora Nel no teme 18.10
14 "MHOKecTBa pallMOHAJILHBIX U |
AeMCTBUTEJbHBIX Ynces. PanimoHaabHbIe
YPABHEHHS M HEPABEHCTB'"'
15 Pabota Hax ommbkamu. OyHKITHS, CTTOCOOBI | 23.10
3amanus GyHKIuU. B3aumuo o6paTHbie QyHKITNN
I'paduk pynkuuu. O6nacTs onpeaencHus u 25.10
16  mHOXecTBO 3HaueHMH (pyHkmu. Hynu ¢pyHKumu. 1
[TpomexxyTKH 3HAKOITOCTOSTHCTBA
17  Yéruble U HEUETHBIE PYHKLIUU 1 8.11
18 CreneHb C HenbIM nokaszarenem. CtangapTHas | 13.11
¢dbopmMa 3amucu 1eUCTBUTENBHOTO YHCTa
19  Hcnonb3oBanue noaxosmeit Gopmel 3arnucu 1 15.11
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JENCTBUTENBHBIX YMCEN ISl PELICHUS
IIPAKTUYECKUX 3a7a4 ¥ NPEACTABICHUS JAHHbIX

20 CrenenHas GyHKIHS C HATYPAJIBHBIM U TETBIM 20.11
nokasaresneM. E€ cBoiicTBa u rpaduk

21 | Apudmernueckuii KOpeHb HATYpaIbHOW CTETICHU 22.11

22 Apudmerndeckuii KOpeHb HaTypaIbHON CTETIEHU 27.11

” CaoiicTBa apr(pMETHIECKOTO KOPHS HATypaJTbHON 29.11
CTENEHU

24 CoiicTBa apu()METHUECKOT0 KOPHS HATYpaIbHON 4.12
CTENEHU

)5 CgoiicTBa apr(pMETHUECKOTO KOPHS HATypaJTbHOK 6.12
CTENEHU

%6 JeticTBus ¢ apuMeTHIECKUMU KOPHAMH N—OU 11.12
CTETEeHU

7 JeiicTBus ¢ apu)MeTHICCKUMU KOPHIMH N—OM 13.12
CTEEHU

)3 JeticTBus ¢ apuMeTHISCKUMU KOPHSAMH N—OU 18.12
CTEEHU

79 JeticTBus ¢ apuMEeTHISCKUMU KOPHSIMH N—OU 20.12
CTETEeHU

30 JeiicTBus ¢ apupMEeTHIECKUMHU KOPHIMH N—OM 25.12
CTEEHU

31 Pelienne nppanioOHAIBHBIX YPaBHEHUN U 27.12
HEPABEHCTB

1 Pelienne nppaniiOHaIBHBIX YPaBHEHUN U 10.01
HEPABEHCTB

13 Pemenne nppanimOHAIBHBIX YPaBHEHUU U 15.01
HEPABEHCTB

34 Peuienne nppanuoHaIBHBIX YPAaBHEHUN U 17.01
HEPABEHCTB

35 Pelienne nppaniOHAIBHBIX YPaBHEHUN U 22.01
HEPABEHCTB

36 | CaoiicTBa u rpauk KOpHS N-0i cTeneHu 24.01

37 | CaoiicTBa u rpaduk KOpHS N-0if cTENeHN 29.01
KonTpoabsHnas padora Ne2 mo reme 31.01

38  "Apudmernueckuii KOpeHb N—0i CTEeNeHH.
HppannoHajbHble yPABHEHUSI M HEpaBeHCTBA'

39 PaGora nag ommOkamu. CuHyC, KOCUHYC U 5..02
TaHT€HC YHCIIOBOTO apryMeHTa

40 CuHyc, KOCUHYC ¥ TaHT€HC YMCIOBOIO apryMeHTa 7.02

41 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC YUCIOBOTO 12.02
apryMeHTa

47 ApKcuHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO 14.02
apryMeHTa
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TpuronomeTrpruyeckas OKpy>KHOCTb, OIIPEJIEIICHNE 19.02
43  TpUrOHOMETPUYECKUX (PYHKIUN YHCIOBOTO 1

aprymeHra

Tpuronomerpruyeckas OKpy>KHOCTb, OIIPEJIECIICHNE 21.02
44  TpUrOoHOMETPUYECKUX (PYHKIUN YHCIOBOTO 1

aprymeHra
45  OCHOBHBIC TPUTOHOMETPHYECKUE (HOPMYJIBI 1 26.02
46  OCHOBHBIE TPUTOHOMETPUYECKHE (DOPMYJIBI 1 28.02
47  OCHOBHBIC TPUTOHOMETPHYECKUE (HOPMYJIBI 1 4.03
48  OCHOBHBIE TPUTOHOMETPUYECKHE (DOPMYJIBI 1 6.03
49 Hp606pa3033aHI/Ie TPUTOHOMETPUUYECKUX | 11.03

BBIPKECHU I
50 Hp606pa30338.HI/Ie TPUTOHOMETPUUYECKUX 1 13.03

BBIpKEHUI
51 Hpe06pa3033aHHe TPUTOHOMETPUUECKHUX | 18.03

BBIPKECHHI
5 Hp606pa30338.HI/Ie TPUTOHOMETPUUYECKUX | 20.03

BBIPKECHHI
53 Hp606pa30338.HI/Ie TPUTOHOMETPUUYECKUX 1 1.04

BBIpXKEHUI
54  PeueHue TpUroHOMETPUYECKUX YpaBHEHUN 1 3.04
55  PemeHue TpUrOHOMETPUUYECKUX YPABHEHUN 1 8.04
56 | PeuieHue TpUroHOMETPUYECKUX YpaBHEHUN 1 10.04
57  PemeHue TPUrOHOMETPUYECKUX YPABHEHUN 1 15.04
58  PeuieHue TpUroHOMETpUYECKUX YpaBHEHUN 1 17.04
59  PeuieHue TpUroHOMETPUYECKUX YPaBHEHUN 1 22.04

KonTpoubnas padora Ne3 no teme " ®@opmyJibl 24.04
60 | Tpuronomerpuu. Tpuronomerpuueckue 1

ypaBHeHus'

Pabora nag ommokamu. IlocinemoBaTeIbHOCTH, 29.04
61 | cmocoOsl 3a/1aHus TOCIEA0BATENbHOCTEH. 1

MoOHOTOHHBIE TTOCIIEIOBATENHHOCTH

ApudmeTrnueckasi 1 reOMeTpUYecKasi IpOrpeccuu. 1.05
62  Hcnosnb3oBaHUE MPOTPECCUU ISl PEIICHUS 1

peaIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

BeckoneuHo yObIBaromias reoMmeTpuieckas 6.05
63  mporpeccus. Cymma 0€CKOHEYHO yOBIBAIOIICH 1

reOMEeTPHUUECKO mporpeccuu
64  @opMyna CI0XXHBIX TPOLIEHTOB 1 8.05
65 @opMyia CI0KHBIX IPOLIEHTOB 1 13.05

O06o01IeHne, cucTeMaTu3alus 3HaHU! 33 Kype 15.05
66 | anreOpbl M HaYaJl MaTeMaTH4ecKoro aHaimsa 10 1

KJlacca
67  WToroBasi KOHTpOJbHas padoTa 1 20.05
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Pabora Hazg ommbokamu. O000IIIEHHE, 22.05
68 | cucremarHM3anus 3HAHUH 33 Kypc anreOpbl U Haval 1

MaTeMaTH4deckoro ananu3a 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KUIIACC

Ne Koaunuecrso Jata
Tema ypoka
o/ 4acoB U3y4YeHHUs
n Bcero
CreneHp ¢ paliOHAJIbHBIM II0Ka3aTeleM 1
2 | CsoiicTBa CTENEHU 1
3 IIpeoOpa3oBaHue BbIpaXKEHUH, COACPIKALINX PAL[IOHAJIbHBIE |
CTENEeHU
4 [IpeoOpa3oBanue BBIPAKEHUA, COACPIKAIINX PAHOHAIBHBIE 1
CTENEHU
5 IIpeoOpa3oBaHue BbIpaXKEHUH, COACPIKALINX PAL[IOHAJIbHBIE 1
CTENEHU
6 IlokazaTenbHble YpaBHEHUS M HEPABEHCTBA 1
7  IlokasaTenbHble YPAaBHEHUS U HEPABEHCTBA 1
8 | Iloka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
9 Iloka3zaTesbHbIE YPaBHEHMS U HEPABEHCTBA 1
10 | Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
11  Iloka3zarenbHas GyHKIHA, €€ CBOMCTBA U rpaduK 1
Kounrpoabsnas padora Nel mo teme "Crenens ¢
12 panmonaabHbIM noka3zaresneMm. [lokazareabHas GyHKIUSA. 1
Iloxka3aTenbHbIe ypaBHEeHHUs U HepaBeHcTBa"
13 | Pabora Hax ommbOkamu. Jlorapudm uncia 1
14 | JlecsaTuuHble U HAaTypalbHbIE JOrapu(MbI 1
15 | IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIINX JIOTapU(MBI 1
16 ' IIpeoOpa3oBaHue BbIpaKEHUH, COAEPKAIINX JIOTAPUPMBI 1
17 | IIpeoOpa3oBaHue BBIpaXEHUH, COAEPIKAIINX JIOTApU(MBI 1
18 | IIpeoOpa3oBaHue BbIpaKEHUH, COAEPKAIINX JIOTAPUPMBI 1
19 | Jlorapudmuueckue ypaBHEHHs 1 HEpPAaBEHCTBA 1
20 Jlorapudpmuueckue ypaBHEHHs U HEPABEHCTBA 1
21 | Jlorapudmuueckue ypaBHEHHs U HEPAaBEHCTBA 1
22 Jlorapudmuueckue ypaBHEHHs U HEPABEHCTBA 1
23 Jlorapudmuueckasi pyHKuUs, €€ CBOWCTBA U TpapuK 1
24 | Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U rpaduk 1
25 Jlorapudpmuueckasi pyHKkuus, €€ cBOWCTBa U rpapuK 1
26 | TpuroHomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduku 1
27 Tpuronomerpuueckue GpyHKIUHU, UX CBOMCTBA U rpaduku 1
28 | TpuroHomerpuyeckue GyHKINHU, UX CBOHCTBA U rpaduku 1
29 Tpuronomerpuueckue pyHKINHU, X CBOICTBA U rpaduku 1
30 IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
31 Ilpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1
32 Ilpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
33 KouTtpoabHasi padora Ne2 no teme ««Jlorapupmuueckas 1
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(pynxnus. Jlorapudpmuyeckue ypaBHeHHs ¥ HEPaBeHCTBA.
Tpuronomerpuyeckne pyHKIUUHN U UX rpaguKu.
TpuroHomerpnuyeckne HepaBeHCTBA»

34 Pabota nax ommbkamu. HerpepriBHBIE (QyHKITHH 1

35 Mertoa UHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB 1

36 Meron HHTEPBAIOB JJIsl PELIEHNS] HEPABEHCTB 1

37 TlpousBoaHas GyHKIUH 1

38 IlpousBonHas GyHKIUU 1

39 T'eomerpuveckuii U (GU3UIECKUN CMBICI TPOU3BOTHOM 1

40 T'eomerpuueckuii 1 PU3MUECKHI CMBICI TPOU3BOIHOM 1

41 | IIpow3BoJHBIE JIEMEHTAPHBIX (PYHKITUH 1

42 TlpousBOAHBIE FMEMEHTAPHBIX (PYHKIIHIA 1

43 | IlpousBoaHas CyMMbI, IPOU3BEICHHUS, YACTHOTO (PYHKIIUN 1

44 TlpousBoaHAas CyMMBI, IPOU3BEACHUS, YACTHOTO (HYHKIIHIA 1

45 | IlpousBoaHas CyMMbI, IPOU3BEICHHUS, YACTHOTO (PYHKIIUN 1

46 [IpumeneHne MpoU3BOIHON K HCCIeI0BAaHUIO (DYHKIIUI Ha |
MOHOTOHHOCTb M 9KCTPEMYMBI

47 [TpumeHeHre TpON3BOIHON K UCCIETOBAHHIO (DYHKIHMIA Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

43 [IpumeHneHne MPOU3BOTHOMN K HCCIeI0BAaHUIO (DYHKIIUI Ha |
MOHOTOHHOCTb M 9KCTPEMYMBI

49 [IpumeHneHne Mpor3BOIHON K HCCIeI0BaHUIO (QYHKIUI Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

50 Haxosxnenne HanOobIero 1 HAMMEHBIIETO 3HaUeHUs (PYHKITMH |
Ha OTpe3Ke

51 Haxoxnenne HauboIbIIero 1 HaMMEHbIIEro 3Ha4eHust PyHKIUU |
Ha OTpE3Ke

5 Haxosxnenne HanOobIIero 1 HAMMEHBIIETO 3HaUYeHUsT (DYHKITMT |
Ha OTpE3Ke

53 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaUeHUsT (PYHKITMH |
Ha OTpe3Ke

54 Haxoxnenne HauboIbIIIero 1 HAaMMEHbIIEro 3Ha4eHust (PyHKIUU |
Ha OTpE3Ke

55 Haxoxxnenne HanOobIero 1 HAMMEHBIIETO 3HaUYeHUs (DYHKITIH |
Ha OTpE3Ke
[IpuMeHeHne MPON3BOTHOM /IJIsT HAXOXKICHUS HAUTYUIIIEro

56 pemeHus B MPUKIAAHBIX 3a7a4ax, ISl ONPEACIEHUS CKOPOCTH 1
npolecca, 3a1aHHOr0 (opMYJIOoi WiIH rpapuKoM

57 KonTtpouabnas paéora Ne3 no teme "'[IponsBoanas. 1
IIpumenenne npou3BogHon"

58 Pa6ora nax ommbkamu. [lepBoobpaznas. Tabnuima 1
NEePBOOOPA3HBIX

59 IlepBoobGpa3nas. Tabnuia nepBooOpa3HbIX 1

[okyMeHT co3aaH B anekTpoHHow copme. Ne 25 ot 28.08.2023. NcnonHutens: BanuynnuHa &.3.
Ctpanuua 18 n3 20. CtpaHuua cosgaHa: 15.11.2023 11:50

g SIEKTPOHHBIN
¥ TATAPCTAH



60 Hurterpan, reoMeTpuueCcKuil U (PU3NIECKUNA CMBICII HHTETpaa 1
61 HWuTerpan, reoMeTpuiecKuid U (PU3UIECKUN CMBICIT HHTETpaJa 1
62 Hurterpan, reoMeTpuyecKuil 1 GU3NUECKUN CMBICT HHTErpaa 1
63 Beruncnenue narerpaia mno ¢popmysie Herorona—JleliOnua 1
64 Brruncnenue uaTerpana no gopmyne Hetorona—IJleitbnua 1
65 Beruncnenue uarerpaia o gpopmysie Herorona—JleliOnura 1
66 Brruncnenue narerpaia o gpopmysie Herorona—JleliOnura 1
67 CucreMbl JIMHEHHBIX ypaBHEHUI 1
68 Cucrembl JUHEHMHBIX YpaBHEHUN 1
69 Pemenue npukiaaHbIX 3aa4 ¢ IOMOIIBbIO CUCTEMBbI JIMHENHBIX 1
ypaBHEHUI
70 Pemrenne npukiagHeIx 3a/1a4 ¢ IOMOIIBIO CUCTEMBI JIMHEHHBIX |
ypaBHEHUH
CucreMbl U COBOKYITHOCTH LENbIX, PALlUOHAJIbHBIX,
71  uppanHMoOHANBHBIX, TOKA3aTeNbHBIX, JOrapu(hMUIECKUX 1
YpaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTHU LENbIX, PAllUOHAJIbHBIX,
72  WppanuoHAJIBHBIX, TOKA3aTENbHBIX, IOTapU(PMUIECKUX 1
YPaBHEHUW U HEPABEHCTB
Cucrembl U COBOKYITHOCTH LIE€JIbIX, PAIIUOHAJIbHBIX,
73  WppanuoOHAIBHBIX, TOKA3aTEIbHBIX, IOTapU(PMUIECKUX 1
YPaBHEHUW U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIENBIX, PAIIMOHAJIBHBIX,
74 uppalHOHANBHBIX, TOKa3aTeNbHBIX, JOrapu(hMUIECKUX 1
YPaBHEHUU U HEPABEHCTB
75 Hcnons3oBanue rpadhukoB GyHKIUN s pelICHUs] YpaBHEHUH U |
CUCTEM
76 Wcnonp3oBanue rpa¢ukoB GyHKUINN I pelIEHUs] ypaBHEHUH U |
CUCTEM
IIpuMmeHeHNne ypaBHEHUH, CHCTEM U HEPABEHCTB K PELLIEHUIO
77 MaTeMaTHuYeCcKuX 3aJay U 3a/1a4 U3 pa3JIMYHbIX 00JIacTel HayKu U 1
peanbHOU KU3HU
73 KonTtpoabsHnas pa6ora Ned o teme "UHTErpas u ero 1
npuMeHeHus. CucremMsl ypaBHeHuit"
79 Pabota nax ommbkamu. HatypanbHble U 11e/1bIe Yrclia B 3a/1a9ax |
W3 peaIbHOM )KU3HU
80 ' HatypanbHble U Li€TbI€ YKCIIA B 337ja4ax U3 pealbHON KU3HU 1
81 | HarypanbHble U LIeTIbIe YKCIa B 3a/1a4aX U3 PeabHON KU3HU 1
82 | IIpu3Haku IeTUMOCTH LIEJIBIX YHUCET 1
83 | Ilpu3Haku IETUMOCTH LIEJIBIX YHUCET 1
84 | Ilpu3HaKu AETMMOCTH LEIbIX YHCEI 1
85 | IloBTopenue, 00001IeHIE, CHCTEMAaTH3allMsl 3HAHUH. Y paBHEHHS 1
86 | IloBTOopenue, 0000IICHNE, CHCTEMATU3AIMs 3HAHUH. Y paBHEHUS 1
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87 | IloBTOpeHme, 06001IeHNE, CUCTEMAaTH3alMs 3HAHUN. Y paBHEHUS 1
88 | IloBTOpenue, 0000IICHNE, CHCTEMATU3AIMs 3HAHUH. Y paBHEHUS 1
89 | IloBTopenue, 06001IEHIE, CHCTEMAaTU3allMsl 3HAHUH. Y paBHEHHS 1
90 TIloBTopeHue, 0600IICHUE, CUCTEMATH3AIMS 3HAHUH. Y paBHEHUS 1
91 TIloBropenue, 0600mIeHNE, ccTeMaTu3anus 3HaHnii. HepaBeHcTBa 1
92 TloBTopenue, 06001ICcHUE, cUcTeMaTH3anus 3HaHui. HepaBeHcTBa 1
93 TloBTopenue, 0600IICHUE, cUCTeMaTH3anus 3HaHui. HepaBeHncTBa 1
94 TloBTopenue, 0600mIeHNE, ccTeMaTu3anus 3Hannii. HepaBeHcTBa 1
95 [ToBTOpeHue, 0600mEeHrne, cucTeMaTu3amus 3HaHui. CUCTEMBI 1
ypaBHEHU
96 [ToBTOpeHme, 06001meHNe, cucTeMaTh3anus 3HaHu. CUCTEMBI |
YpaBHEHUH
97 TloBropenue, 06001IeHNE, CCTEeMaTU3alNs 3HaHUH. OYHKIIMH 1
98 IloBTopenue, 0000IICHNE, CHCTeMAaTH3aNs 3HAHUH. DYHKIHH 1
99 MHMroroBasi KOHTpPoOJIbHasI padoTa 1
10
0 HToroBasi KOHTpoOJIbLHAA padoTa 1
10 | Pabora nax ommbkamu. O000IIEHNE, CHCTEMATH3aIUs 3HAHUH 3a 1
1  kypc ainreOpsl U Hayall MaTeMaTudeckoro ananusa 10-11 kimaccos
10 | O6o6uenue, cucTemMaTu3anus 3HaHUH 3a Kypc ainreOpsl U Haval |
2 | maremarudeckoro aHaiauza 10-11 knaccoB
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