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MHNOACHUTEJIBHAS 3AIINCKA
PaGouas mporpamma 1o Kypcy «Aunredpa U Hadajga MaTeMaTHYECKOTO aHan3a» 0a30BOTO YPOBHSI IS
obOy4varoruxcst 10 —11 kaccoB cocTaBlieHa B COOTBETCTBUM CO CIICIYIONTUMHU JOKYMEHTaAMHU:
1. ®enepanbHbiii 3ak0H 0T 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit denepamum.
2. Ilpuka3z Munnpocemenus Poccuu ot 31.05.2021 Ne 287 «O6 yTBepKaeHUN
¢benepasbHOro ToCyIapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa OCHOBHOTO 0O0IIEro o0pa3oBaHUs» (B
pen. IIpukaszos Munnpocsemieaus Poccun ot 18.07.2022 N 568, ot 08.11.2022 N 955).
3. Ipuxa3z Munnpocsemenust Poccun ot 18.05.2023 Ne 370 «O0 yTBEep)KAEHUU
(benepanbHON 00pa30BaTENbHOI MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs».
4. Ilpuxa3z MunucrepctBa npocselieHus: Poccuiickoit @enepanuu ot 24.11.2022 Ne 1025
«O0 yrBepxkaeHuu ¢eaepanbHON aganTUPOBAHHONW 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETo
o0pa3zoBaHus I 00yJaAIOMIMXCSI ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBBS.
5. IlocranoBnenue ['1aBHOTO TOCYIapCTBEHHOTO CAaHUTApPHOTO Bpaya Poccuiickoi
@eneparun ot 28.09.2020 Ne 28 «O6 yrBepkaenun canutapHbix mnpasuin CIT 2.4.3648-20
«CaHUTapHO-3MUAEMHOJIOTHYECKHE TPeOOBaHUA K OpPraHM3alysM BOCIHUTAHUS M OOydeHHUs, OTAbIXa U
03/10poBIIeHUs fieTei u Monoaex» (BMecte ¢ «CII 2.4.3648-20. CanutapHble paBuia...»).
6. Ilonoxenue o pabdoueit mporpamme MBOY COII Ne49 r.Tomcka.
7. Yuebnsiii uian MBOY COLL Ne49 r.Tomcka.
8. Kanennapusiit yueOnslii rpagux MbOY COILL Ne49 r.Tomcka. Ha 2023 -2024 y4eOHbIii ro.

PaGouas mporpamma yueOHOro Kypca «Ajiredpa u Hadalla MaTeMaTHYECKOro aHaiu3a» 0a30BOro
ypoBHs it oOyvaronuxcst 10 —11 kimaccoB pazpaborana Ha ocHOBe DefepaibHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNpHOr0 CTaHAapTa CpelHero oomero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEABABIIEMBIX K MaTEeMaTHYEeCKOMY OOpa30BaHUIO, M TPATUIMHA POCCHICKOTO
oOpazoBanus. Peanuzanusi mnporpammbl  00ecleUMBAET OBJIAJICHUE KIIOYEBHIMH KOMIIETEHIIUSAMU,
COCTABIIIOLIMMH ~ OCHOBY JUIS CaMOpPa3BUTHA M  HEMPEPBIBHOTO 00pa3oBaHMsA, IEJIOCTHOCTD
OOIEKyIBTYPHOT0, TUYHOCTHOTO U TTO3HABATENILHOTO PA3BUTHSI TUYHOCTH 00YYArOIIMXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anre0Opa 1 Hauana MaTeMaTHYECKOIO aHAIM3a» SBJISETCS OJHUM U3 Haubojee 3HAYUMBIX B
IporpamMMe cTapliel IIKOJIbl, TOCKOJIBbKY, C OJIHOM CTOPOHBI, OH 00ECIIEeYMBAET HHCTPYMEHTAIbHYIO 0a3y
JUISL M3yUEHUsl BCEX €CTECTBEHHO-HAYyYHBIX KYpCOB, a C JIPYyroll CTOPOHBI, (OPMHUPYET JIOTUYECKOE U
a0CTpaKTHOE MBIIIJICHUE YYallMXCsl Ha yYpOBHE, HEOOXOAMMOM MJIsi OCBOEHHs KypCOB HH(OPMATHKH,
OOIIECTBO3HAHUS, MCTOPHUH, CIOBECHOCTH. B paMkax [HaHHOTO Kypca Yydyalluecs OBJIaJeBaloT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKu, KoTopass (OpMyIupyer CBOM JOCTH)KEHUS B
MareMatuueckon opme.

Kypc anreOpsl M Hayal MaTeMaTHYeCKOTO aHajliM3a 3aKiIaJblBaeT OCHOBY JUIsl YCHELIHOIO
OBJIAJICHUS] 3aKOHaMU (U3UKH, XUMHUH, OMOJOTHH, MOHMMAHUS OCHOBHBIX TEHICHLIMH SKOHOMHMKHU U
OOIIIECTBEHHOHN KM3HM, MO3BOJSET OPUEHTHPOBATHCS B COBPEMEHHBIX HHU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh HX B IIOBCEJHEBHOM XU3HU. B Toxke BpeMs oOBIazeHHe
a0CTPaKTHBIMU U JIOTMYECKH CTPOTMMH MaTEeMAaTHYECKUMHU KOHCTPYKLMSMHU Pa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb  YTBEpPXKJIEHHSA, HCIOJIb30BaTh 0000IIeHHE U
KOHKpETHU3aIiIo, abCTparupoBaHue U aHAJIOTHI0, (OPMHUPYET KpeaTUBHOE U KPUTHYECKOE MblILIeHHE. B
X0Jle U3y4eHHs anreOpbl M Hayal MaTeMaTHMYeCKOro aHajlu3a B CTapulell MIKoJie ydaliuecs MOJydaroT
HOBBIM OIBIT PELIECHUS NMPUKIAJHBIX 3a7ad, CaMOCTOSATEIBHOIO MOCTPOEHUS MATEMAaTUYECKUX MOJENEH
pEabHBIX CHUTyallud M HWHTEpPIpEeTallud TOJYyYEHHBIX peHIeHUH, 3HAKOMSTCS C MpUMepaMu
MaTEMaTHYECKUX 3aKOHOMEpPHOCTE B TPUPOJE, HAayKe M B HCKYCCTBE, C BbIIAIOIIMMHUCA
MaTeMaTHUYEeCKUMH OTKPBITUSIMU U UX aBTOpaMH.

Kypc o6nagaer 3HaunTEIbHBIM BOCIIUTATEIbHBIM ITOTEHLIMAIOM, KOTOPBII peanu3yercs Kak dyepes
y4eOHBI MaTepuasl, CIOCOOCTBYIOIIMN (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK M 4epes
cneunuky  y4eOHOH  JeATeNbHOCTH, TpeOyromiei CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH,
IIPOAOIKUTEIBHON KOHLIEHTPAlluU BHUMAHUS U OTBETCTBEHHOCTH 3a MOJyYEHHBIN pe3ynbTar.

B ochoBe wmeroauku oOyueHHs anrebpe W HayalaM MaTeMaTUYEeCKOrO aHaluu3a JIeKHUT
NesITeIbHOCTHBIN MPUHLUI 00y4EHUs.



CrpykTypa Kypca «Anrebpa M Hayaja MaTeMaTHYECKOI'O aHajlu3a» BKIIOYAET CIEAYIOLINe
COJIepKaTEIbHO-METOJUUECKUE JIMHUU: «Hucna U BeIYUCIeHUs», «DYHKIUH U TpapuKn», «YpaBHEHUS U
HepaBeHCTBa», «Hawama wmaremarmdeckoro anamusa», «MHOXecTBa M JOrHMKa». Bce OCHOBHBIE
COJIepKATEIbHO-METOJUUECKUE JIMHUN H3YYalOTCS Ha MPOTSHKEHUH JBYX JIET OOydeHHUs B CTapiiei
LIKOJIE, €CTECTBEHHO JOIOJHSASA APYr APyra U IOCTEINEHHO HACBIASCh HOBBIMM TEMaMHU M Pa3/ieiIaMH.
JlaHHBIN Kypc SIBISIETCSI MHTETPATHUBHBIM, IOCKOJIbKY OOBEIUHSET B ceOe colep)KaHHe HECKOJIbKHX
MaTeMaTHYeCKUX JUCLMIUIMH: anredpa, TPUrOHOMETPUs, MaTEMAaTHUECKUIN aHaJIN3, TEOPUS MHOXKECTB U
ap. Ilo Mepe TOro Kak yyamuecst OBJIaIeBalOT BCE Oosiee MUPOKUM MAaTEMATUYECKUM armapaTroM, Y HUX
[ocJe10BaTeNbHO (OpMUPYETCS M COBEPIICHCTBYETCS YMEHHME CTPOUTh MAaTEeMaTHYECKYyH MOJEIb
peaJIbHOM CUTyalluu, NPUMEHATh 3HAHUS, MOJIYYEHHbIE B Kypce «Anredpa M Hayajla MaTeMaTU4eCKOro
aHaIu3a», Ul PELIEHHUs CAMOCTOSTEIbHO C(OPMYJIHPOBAaHHOW MaTeMaTHMYeCKOW 3ajadyM, a 3aTeM
UHTEPIPETUPOBATH MOJIYYEHHBIN pe3yibTar.

CopnepxatenbHo-MeTOAMYeCKas JHMHUA «Uucna M BbIUUCIEHHS» 3aBepliaeT (HOpMUpPOBaHHE
HABBIKOB MCIOJIb30BaHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBUIO HAYaTO B OCHOBHOM mIkoine. B crapieit
mkojge oco0oe BHUMaHUE ynensercss (OPMUPOBAHMIO IPOYHBIX BBIUMCIUTENIBHBIX  HaBBIKOB,
BKJIIOYAIOIIMX B CE0Sl KCIOJIb30BAaHHE DPA3IUYHBIX (OPM 3alUCH JEHCTBUTEILHOTO YHCIA, yYMEHHE
palMoOHAIBHO BBINOJIHATH ACUCTBUS ¢ HUMH, JIeNaTh NMPUKUAKY, OLICHHUBaTh pe3ynabTar. OOyuaromuecs
MI0JIy4atOT HAaBBIKM NMPUOJIMKEHHBIX BBIYMCICHUH, BBIIOIHEHUS NEHCTBUI ¢ YMCIaMM, 3allMCaHHBIMU B
CTaHJapTHOHN (opMe, UCII0JIb30BAHMS MATEMATHYECKUX KOHCTAHT, OLICHUBAHUS YHUCIIOBBIX BBIPAXKEHUH.

JIunust «YpaBHEHUSI U HEPABEHCTBA» PEAJIU3YETCsl HAa MPOTSKEHUH BCEr0 OOYYEHMs] B CTapIiel
LIKOJIE, TIOCKOJIBKY B Ka)KJIOM pa3felie IPOrpaMMBbl MIPEAYCMOTPEHO PELIEHUE COOTBETCTBYIOLIUX 3a/ad.
OOyuaromuecs  OBJIAJAEBAlOT  Pa3jIMYHbBIMM  METOJAMU  PELIEHUs  LENbIX,  pPaldOHAJIbHBIX,
UppalMOHAIIbHBIX, IIOKA3aTEeNbHBIX, JJOrapu(MUUECKUX U TPUTOHOMETPUUECKUX YPABHEHUI, HEPAaBEHCTB
u ux cucreMm. IlomydeHHbIE YMEHHUS HCHOJB3YIOTCS MPH HCCIEJOBAHWM (YHKIHHA C IOMOIIBIO
IIPOM3BO/IHOM, PELICHWU NPUKIATHBIX 3a/ad M 337a4 Ha HaXOXKJIEHHE HauOOJbIIMX W HAMMEHBIIHUX
3HayeHud (yHKIMU. JlaHHAs cojepiKaTenbHas JTUHHUS BKIIOYAeT B ce0s Takke (OpPMHpPOBAHUE yMEHHIA
BBINOJIHATE PAacy€Thl M0 (opmyliaM, NMpeoOpa3oBaHMs LENbIX, PALMOHANBHBIX, MPPALUOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKEHUN, COAEpXAallUX CTENEeHW U Jorapudmsl.
bnaronaps  u3ydeHuro  anreOpamdyeckoro  Marepuansa  MPOMCXOMUT  JalbHeillee  pa3BUTHE
QITOPUTMUYECKOTO0 U aOCTPAKTHOTO MBINUICHUS ydyaluxcs, (OpPMUPYIOTCS HaBBIKM JE€AYKTUBHBIX
paccyxIeHHi, paboThl C CUMBOJIBHBIMH (POPMaMHU, MPEICTABICHHS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B
BUJI€ DPABEHCTB M HepaBeHCTB. AunreOpa mnpeanaraer 3(Q(EeKTHUBHbIE HWHCTPYMEHTHI Ul pEIICHUS
IIPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aja4, HarJIAJHO AEMOHCTPUPYET CBOM BO3MOXHOCTH KaK s3bIKa
HayKH.

ConepxatenbHo-MeToAn4ecKas JTUHUS «PyHKIMU U TpadUKu» TECHO NeperuieTaeTcs ¢ JIpyruMu
JUHUSAMH Kypca, MOCKOJIbKY B KaKOM-TO CMbICJIE 3a/laéT MOCJelI0BaTeIbHOCTh HW3Y4YEHMs] MaTepuana.
N3yueHne cTeneHHOM, MOKa3aTeNbHOM, JorapuMUUECKOM M TPUTOHOMETPHUYECKUX (QYHKUUH, HX
CBOMCTB M rpaMKOB, UCMOIb30BaHUE (PYHKIMM JJIs pelIeHUs 3a7ad U3 JAPYruxX y4eOHBIX MPEeIMETOB U
pEaJIbHOM JKM3HM TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM AHAIU30M, TaK U C PEIICHUEM ypaBHEHUU H
HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE yhemseTcs: JOPMUPOBAHUIO YMEHMSI BhIpakaTh (HopMynamMu
3aBUCUMOCTH MEXAy pa3IMYHbIMU BEJIMYMHAMH, HCCIIEOBATh IMONyYeHHbIE (YHKLIUHU, CTPOUTHh HX
rpadukn. Martepuan STOW coaepKaTeJIbHOW JIMHUHM HAIeJIeH Ha pa3BUTHE YMEHUHW W HAaBBIKOB,
MO3BOJISIOMIMX BBIPAXaTh 3aBHUCHUMOCTU MEXJy BEIMYMHAMU B PA3JIMUYHON (opMme: aHATUTHUECKOH,
rpaduyeckoil u cioBecHoll. Ero m3ydyeHue cnocoOCTBYET pPa3BUTHIO aJTOPUTMHUYECKOIO MBILIUICHHUS,
CIOCOOHOCTH K 0000IIEHUIO U KOHKPETH3AIMH, UCIIOJIb30BAaHUIO aHAIOTHH.

CopepxarenpHast auHMS «Hayama MaremMaTHdyeckoro aHaiau3a» IO3BOJIIET CYIIECTBEHHO
paclIMpuTh Kpyr Kak MaTeMaTH4YeCKMX, TaK W NPUKIAJHBIX 33734, JOCTYIHBIX OOYJaloUIUMCS, Yy
KOTOpBIX TIOSBIIIETCS BO3MOKHOCTbH HCCJENOBaTh M CTPOUTh Trpa@uku (GYHKIHUH, ONpenenirh HuX
HauOOJIbIINE U HAUMEHbIIINE 3HAUE€HUS, BBIYUCIATD IUIOMaan GUryp u o0bEMBI Tell, HaXOAUTh CKOPOCTH
U yCKOpeHHus rnpoueccoB. [laHHas copepikaTenbHas JIMHUS OTKPHIBAET HOBbIE BO3MOKHOCTH MOCTPOCHUS
MaTEMaTHYECKUX MOJEJEH peabHBbIX CUTYyallud, HAXOXACHUS HAWIy4llIEero peuIeHHs] B NMPUKIAIHBIX, B
TOM YHUCIIE COLMAIBHO-DKOHOMHMYECKHX, 3aJadaX. 3HAKOMCTBO C OCHOBAMM MAaTE€MaTH4E€CKOrO aHalIu3a
CMOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOPMAIBHO-JIOTHUECKOTO W KPEaTUBHOTO  MBIIUICHUS,
(GOpMHpPOBaHHIO YMEHMH pacro3HaBaTh IIPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHHUKE MU



uckyccrBe. OOydarolyecs Y3HalOT O BBLIAIOIIUXCA pe3yJbTaTax, IOJIYYEHHBIX B XOJAE Ppa3BUTHUS
MaTEMaTHKHU KaK HayKH, U UX aBTOpax.

CopepxarenpHO-METONNYECKass JIMHAA «MHOXECTBA M JIOTUKa» B OCHOBHOM IIOCBSLICHA
JJIEMEHTaM TE€OPUM MHOXKECTB. TE€OpPETHKO-MHOKECTBEHHBIE IIPEICTABICHHS IIPOHU3BIBAIOT BECh KYypC
LIKOJIbHOM MaTeMaTHKU U IpeJylaratoT Haubojiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIONUI BCE pa3ielibl
MaTEMaTHKHU U €€ MPUJIOKEHUN, OHU CBSI3bIBAIOT Pa3Hble MATEMAaTUYECKUE AUCLUIIINHBI B €IUHOE LIETIOE.
IlosToMy Ba)XHO JaTb BO3MOMKHOCTb IIKOJIBHUKY IIOHUMAaThb TEOPETUKO-MHOMKECTBEHHBINA S3BIK
COBPEMEHHOM MaTeMaTHKU U MCII0JIb30BaTh €r0 [yl BHIPAKEHUSI CBOUX MBICIEH.

B kypce «Anrebpa W Hadajza MaTeMaTMYECKOrOo AaHalIM3a» IPUCYTCTBYIOT TAaKKE OCHOBBI
MaTEeMaTHYECKOTO MOJEIMPOBAHHUSA, KOTOPhIE MPU3BaHBI CPOPMUPOBATH HABBIKM TOCTPOCHHUS MOJenei
peanbHBIX CUTYalMH, UCCIEOBAHUS 3TUX MOJIEJIEH ¢ IIOMOIIBIO anmnapara ajareopsl 1 MaTeMaTHYECKOTro
aHaJIM3a U MHTEpIpETalMM TOJYyYEHHBIX PEe3yJabTaToB. Takue 3aJaHus BILUIETEHBI B KXKABIA U3 pa3/eiioB
IIPOrpaMMBI, IOCKOJIBKY BECh MaTepuall Kypca IHUPOKO UCIONb3YeTCs ISl PEIICHUs IPUKIAIHBIX 3a1a4.
[Ipu pemieHMH peajbHBIX MPAKTUYECKHX 3373y Y4Yallhecs pPa3BUBAIOT HAONIOIATEIbHOCTh, YMEHHUE
HaxoJUThb  3aKOHOMEPHOCTH,  aOCTparupoBaThCs,  HUCIOJIb30BaTh  AHAJIOTUIO, 0000maTh |
KOHKpETH3UPOBaTh MpodiaeMy. JlesTenbHOCTh 0 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3aa4
OpraHU3yeTcs B IIPOLIECCE U3YUEHUS BCEX TeM Kypca «AureOpa u Hayajla MaTeMaTHYECKOI0 aHATIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4eOHOM TUTaHE Ha M3YYEeHHE Kypca areOphl M Hadal MAaTEeMaTHISCKOro aHalln3a Ha 0a30BOM ypOBHE
oTBoAUTCs 2 yaca B Henento B 10 kiacce u 3 yaca B Henento B 11 kimacce, Bcero 3a qBa roja o0yueHus —
170 yacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucna v BbIYMCICHUSA

Panmonaneupie unciaa. OOBIKHOBEHHBIE U JECATHYHBIE JApOOU, MPOLEHThl, OECKOHEUHBIE
MepUOANYECKUe poOu. ApupMETHUYECKHUE OMEpaluu C PANMOHATBHBIMU YHCIAMHU, MPeoOpa3oOBaHUs
YHUCIOBBIX BblpakeHuil. [IpuMeHeHue npoOel W NPOLEHTOB JUIsl pEIleHUs NPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTpacCiell 3HAaHUW U PeaJTbHON KU3HU.

JlelicTBUTENbHBIE YnCia. PalinoHanbHbIe U UppalMOHATIbHbBIE Yicha. Apu(MeTHyecKre onepanuy ¢
NeNCTBUTENbHBIMU YnciaaMu. [IpubnnkEHHbIe BBIYMCIEHUS, IpaBWila OKPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUH.

Crenenr ¢ uenbiM mokazarenem. CrangapTHas ¢opMa 3amucu  JICUCTBUTEIHHOTO YHCTA.
Hcnonb3oBanue noaxo et Gopmbl 3alMCH AEHCTBUTENBHBIX YMCET IS PEIICHUs TPAKTUYECKHUX 3a7a4
U TIPEJICTaBICHUS JaHHBIX.

Apudmernueckuii KopeHb HaTypasbHOW cTeneHu. JleHCTBUS ¢ apuPMETHYECKUMHU KOPHIMH
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TaHT'€HC YHMCIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC, apPKTaHT'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxnaecTBa u TOXKAECTBEHHbIE MTPe0Opa30BaHUS.

IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo1 MHTepBajoB.

Perienue nenbx U IpoOHO-pAIIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemrenne nppaniMoHaNbHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPaBHEHUI.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEHICHUIO MAaTEMAaTUYECKUX 3a7a4 U 3a7a4 U3 pa3IuyHbIX
o0acTeil HayKH U peaIbHOM KHU3HH.

DyHKIUHN U TPaQUKH

Oynk1us, cnocoosl 3ananus Gpyakuun. I'paduk Gynkmuu. Bzanmuo obpathblie GyHKIMH.

OO6mactp ompeneieHUss W MHOXKECTBO 3HaueHud Gynkmuu. Hymm dyaknun. [IpomexyTku
3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CrenenHast pyHKIMS C HaTYpaJIbHBIM M LIETbIM Moka3areneM. E€ cBolicTBa u rpaduk. CBOWCTBA H
rpaduK KOpHS N-Oi CTEIEHH.



Tpuronomerpuyeckasi OKpPYKHOCTb, OIpeAeNieHuE TPUTOHOMETPUYECKUX (YHKIMH YHCIOBOTO

apryMeHTa.

Hauyana MaTeMaTH4YeCKOIo aHAJIN3a

IlocnegoBarenbHOCTH, CIIOCOOBI 3aJJaHus IOCJIEIOBATEIIbHOCTEH. MOHOTOHHEIE
MOCJIENOBATEIHLHOCTH.

Apudmernueckass U reoMerpudeckas Iporpeccuu. beckoHeyHO yObIBaromass reoMerpuyeckas
nporpeccusi. Cymma OeckoHEYHO yObIBarouieil reomerpuyeckoil mnporpeccuu. Dopmysa CIOKHBIX
IpOLeHTOB. Vcronp30Banue NPOrpecCcui Ul peleHus pealIbHbIX 3a/1a4 IPUKIAJHOIO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHuoxecTBO, omepauuu HaJ MHoxecTBamu. [luarpammbl Oiinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O aIllapara Jjsi ONHUCAaHUs PEAbHBIX MPOLECCOB U SBJICHUW, IPU PELICHUU
3aja4 U3 IPYrux y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CIEACTBUE, 10KA3aTEIBCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

Hatypanbnblie u nensie uncina. [Ipu3Haku 1e1MMOCTH LIEIBIX YUCEN.

Crenenb ¢ palliOHAIBHBIM MOKa3aTesaeM. CBOMCTBA CTETICHH.

Jlorapudm uncna. JlecATUUHbIE U HATYypaJIbHbIE JIOTapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA

IIpeoOpa3oBanue BbIpaXEHUH, COAECPIKAIIUX JIOTapU(MBI.

[IpeoOpa3oBanue BBIpAKESHHIA, COACPIKAIIMX CTEIICHH C PAIlHOHAIBHBIM TIOKA3aTEIEeM.

IIpmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA.

CucreMbl JIMHEWHBIX ypaBHEHUH. PelieHue mpuUKIagHbIX 3a/a4 € IMOMOIIBIO CUCTEMbI JIMHEHHBIX
YpaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHHEe ypaBHEHMH, CUCTEM U HEPABEHCTB K PEILICHHUI0 MATEMAaTHUYECKUX 3a1ad WU 3a1a4 U3
pa3IMYHbIX 00JacTel HayKH U peasibHOM JKU3HH.

DYyHKUMH U TPaPuKu

Oyukuus. Ilepuonnueckue Qynkumu. [IpoMexyTku MOHOTOHHOCTH (yHKIUU. MakcuMymbl U
MUHUMYMBI GyHKIMU. Haubonbiee 1 HauMeHbIee 3HaueHne (YHKIIMU Ha TPOMEXYTKE.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U IPaPUKH.

IToka3zarenbHast u norapudmudeckas GyHKIIMH, UX CBOUCTBA U TpaUKH.

Hcnons3zoBanne rpadmkoB GyHKIIUAN JUTsl pEeLIEHUs] YpaBHEHUHN U JIMHEHUHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QYHKIMHA A7 UCCIEAOBaHMS MPOLECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYruX yUeOHBIX IPEIMETOB U PEATIbHOU KU3HU.

Hayana maTeMaTH4eCKOro aHajmu3a

HenpepriBable pyHKIIMN. MeTon HHTEPBAIOB /JIsl pEeLICHHS] HEPAaBEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 Gpu3NIECKU CMBICI TIPOU3BOIHOM.

[IpousBonHbie aneMeHTapHbIX (GyHKIUNA. DOpMylbl HaXOXKIEHHS MPOU3BOJHOM CYyMMBI,
MIPOU3BEICHUS M YACTHOTO (DYHKITHHA.

[IpumeneHne mNPOU3BOAHON K HCCIENOBAHUIO (PYHKIMI HAa MOHOTOHHOCTh U OKCTPEMYMBI.
Haxoxxnenune HanOobIIero 1 HAMMEHbIIETo 3HaYeHUs1 PYHKIIMU Ha OTpe3Ke.

[IpuMeHeHne MPOM3BOIHOM /Il HAXO0KJICHNs HAWIYYIIEro PelIeHusl B MPUKIAIHbIX 3a/1a4dax, JUIsl
OIIpeJIeNIeHUs] CKOPOCTH Ipoliecca, 3alaHHOr0 (JopMYIIOi HiH rpadukom.

[TepBoobpaznas. Tabmauma nepBooOpa3HbIX.

WuTterpan, ero reoMeTpuyeckuii u Qu3uueckuil cMpica. Berunmcnenue uHTEerpana mo gopmyie
Herorona—IJleitOnuna.



MNJIAHUPYEMBIE PE3YJIbTATbBI
OcBoeHue ydeOHOTrO mpenmera «MaTemaTHKa» JOJDKHO OOECleuuBaTh JOCTHIXKCHHE HAa YPOBHE
cpenHero oOmero oOpa3oBaHUsS —CIEAYIOMIUX JIMYHOCTHBIX, METANpPEeJMETHBIX U IMPEAMETHBIX
00pa3oBaTEeNbHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJIbTATHBI
JInuHOCTHBIE  pe3ynabTaThl OCBOGHHMS MporpaMMbl  yuyeOHoro mnpeamera <«MaremaTuKa»
XapaKTEePU3YIOTCS:

I'pasicoanckoe socnumanue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMHU OOYy4YarOIIerocs Kak aKTUBHOTO M OTBETCTBEHHOIO
YjieHa POCCHUHCKOTO OOIIECTBA, MPEACTABICHHEM O MAaTeMaTHYECKUX OCHOBaX (yHKIMOHUPOBAHUS
Pa3INYHBbIX CTPYKTYp, SBICHUH, IPOLEAYpP I'PakIaHCKOro o0IecTBa (BHIOOPHI, OMPOCHL U IIp.), YMEHHEM
B3aMMO/ICHCTBOBATh C COLMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSAMHU M Ha3HAYECHUEM.

Ilampuomuueckoe éocnumanue:

C(OPMHUPOBAHHOCTBIO POCCUMCKON TI'pa)KAaHCKOM HIEHTUYHOCTH, YBAXKEHUS K IPOLUUIOMY MU
HACTOAILLEMY POCCUHCKON MaTeMaTHK{, LIEHHOCTHBIM OTHOILIEHHWEM K JIOCTH)KEHHUSM POCCHMCKUX
MaTeMaTHUKOB U POCCUMCKON MaTeMaTHYeCKOM IIKOJbI, K UCHOJIb30BAHUIO 3TUX JOCTUKEHUH B JIPYIHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHHMEM JTYXOBHBIX LEHHOCTEH POCCHHCKOTO Hapoja; ChOPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUS, STUYECKOro IMOBEJIECHUs, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKECHUN HAyKU U
JeSITEIbHOCTBIO YIEHOI0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMYHUBOIO OYAyLIETO.

Jcmemuueckoe 6ocnumanue:

3CTETUYECKUM OTHOLICHHEM K MHUPY, BKJIIOYasl 3CTETUKY MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3aJlay, pEIICHUN, PaCCYXICHUM; BOCIPUUMYHBOCTHIO K MAaTEMAaTHMUYECKHUM acCIeKTaM
Pa3IMYHBIX BUIOB UCKYCCTBA.

Dusuueckoe socnumanue:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MAaTeMaTHYECKHe 3HaHHUS B HMHTEpecax 30pOBOr0 U
6e3omacHoro obpasa KM3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0pOBBIO (340pOBOE MUTAHUE,
cOamaHCUPOBAaHHBIA PEXKUM 3aHATUN M OTIbIXa, peryispHas (u3nyecKas aKTUBHOCTb); (PHU3MUECKOTO
COBEpLICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTHIO.

Tpyooesoe socnumanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOHS; HHTEPECOM K Pa3Iu4yHBIM cdepam
npodeccHOHABHON JEeSTeNbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW M e€ MPUIOKEHHUSIMH, yYMEHHEM
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oyaymier mnpodeccun W peaau30BBIBATH COOCTBEHHBIC KU3HECHHBIC
IUTaHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO M CaMOOOpa3OBaHUIO Ha
MPOTSDKEHUM BCEH JKM3HU, TOTOBHOCTHIO K AKTMBHOMY YYaCTHIO B PEIICHUHM MPAKTHUYECKUX 3a1ad
MaTeMaTUYeCKOW HAMpPaBI€HHOCTH.

JKonocuueckoe eocnumanue:

c(OPMUPOBAHHOCTHIO ~ JKOJOTHYECKOW  KYJIbTYphl, TOHHMaHHEM  BIMSHHUS  COLMAJIBHO-
HKOHOMHYECKUX MPOIECCOB HAa COCTOSHUE MPUPOJHON U COLHUAIBLHON Cpesbl, OCOZHAaHUEM II00aTbHOTO
XapakTepa HKOJIOTMYECKUX NpoOiieM; OpHeHTaluedl Ha NpUMEHEHHEe MaTeMaTU4YeCKUX 3HaHUM Ui
peleHust 3a7a4y B 00JIACTH OKpY»XKarolled cpe/bl, IIIAaHUPOBAHHS MOCTYNKOB U OIEHKH MX BO3MOKHBIX
MOCTECTBUI JJIsl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAy4YHOIO ITO3HAHUS:

C()OPMHUPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAayKd M OOIIECTBEHHOM IMPAKTHKH, MOHUMAHUEM MAaTEeMaTHYECKOM HayKH Kak c]epbl UeloBEUeCKOM
JESATEIIBHOCTH, JTAllOB €€ Pa3sBUTHSA M 3HAYMMOCTH JUIsl Pa3BUTHsA LUBHIM3ALUU; OBJIAICHUEM S3BIKOM



MaTEeMaTUKd W MaTeMaTHYeCKOW KyJIbTYpOH Kak CpEACTBOM IO3HAHUS MHpPA; TOTOBHOCTBHIO
OCYIIECTBJISITh IPOCKTHYIO U UCCIIEI0BATEILCKYIO IE€ITEIbHOCTh MHIUBUIYaJIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATHI

MertamnpeqMeTHbIe pe3yJIbTaThl OCBOSHHS TpOrpaMMbl ydeOHOro mpeaMera «MaTemaThuka
XapaKTepU3yIOTCsA OBJAJICHUEM YHUBEPCAIbHBIMH HO3HABAMENbHBIMU OeUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCBUSIMU, YHUBEPCATbHBIMU Pe2YIAMUGHbIMU OeUCMEUAMU.

1) Vuugepcanvhvie noznasamenvHvle Oeticmeusi, obecneuugarom Gopmuposanue 6az08bix
KOCHUMUBHbIX ~Npoyeccos obyuarowuxcs (oceoenue Memooo8 NOZHAHUL —OKPYJICAwe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuel).

ba3soBble JJornueckue AeMcTBUA:

® BEISIBIISITh U XapaKTEPHU30BATh CYIICCTBCHHBIE NMPHU3HAKKM MAaTEMAaTHUYECKUX OOBEKTOB, TOHSATHH,
OTHOIIEHUH MEXIYy MOHATHAMU; (HOPMYIUPOBATH ONMPEICICHUS MTOHATUI; yCTaHABIMBATh CYIIECTBEHHBIN
MpHU3HAK KJIACCU(PUKAIIMN, OCHOBAHHUS 711 OOOOIICHUS U CPABHEHHUSI, KPUTEPUU TTPOBOAMMOIO aHAIIN3A;

® BOCIIPHHUMATh, (HOpPMYJIHpOBaTh ¥ TNPeoOpPa30OBBIBATE  CYXKICHUS: YTBEPIUTEIBbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YaCTHBIEC U OOIIIHE; YCIOBHBIE;

® BLISIBJISITh MAaTEMATHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEYHs B (paKTaX, JaHHBIX,
HAONIOJICHUSAX U YTBEPXKACHMSIX; TMpe[siaraTb KPUTEPUU [UIsl BBISBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUMI;

e /IeJIaTh BBIBOJbI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUE€HHUI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

® [I[POBOJIUTH CAMOCTOATEIHHO JI0OKA3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPXKICHHU (IIpsMble U OT
MPOTUBHOTO), BBICTPAWBaTh APTYMEHTAIIMIO, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

e BEIOMpaTh croco0 pemieHust y4yeOHOM 3aqaud (CpaBHHMBATh HECKOJIBKO BapUAHTOB pEIICHUS,
BBIOMpaTh HanOO0JIee TOIXO AN C Y4ETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble ucciieioBaTebCKHe AeHCTBUA:

® ICIIOJIF30BAaTh BOIPOCHI KaK HCCIICIOBATCIbCKU HHCTPYMEHT TO3HAHUS; (OPMYIUPOBATH
BOMNPOCHI, (PUKCUPYIOIINE MPOTHBOpPEUHE, MPoOIeMy, YCTaHABIMBATh UICKOMOE U JaHHOe, (hOpMHUPOBATH
TUIOTE3Y, apIYMEHTUPOBATh CBOIO ITO3UIIUIO, MHEHHUE,

® [IPOBOJIUTH CAMOCTOSTEIIFHO CIUTAHUPOBAHHBIN 3KCIICPUMEHT, MCCIICIOBAHUE 10 yYCTAaHOBJICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHUS, IMPOIIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbeKTaMu, SIBJICHUSIMU, TTPOIIECCAMH;

® CaMOCTOSITEIBHO  (OPMYJTUPOBATE O000OIIEHUST W BBIBOABI 10 pe3yJbTaTaM IPOBEAEHHOTO
HaONIO/IEHUsI, HWCCJIEIOBAHMs, OIEHUBATh JOCTOBEPHOCTh TONYYEHHBIX pPE3yJIbTaTOB, BHIBOJOB U
0000IIEHNI;

.HPOFHO3I/IpOBaTI) BO3MOXXHOC paSBI/ITI/Ie npouecca, a TAaKXE BBIIABUI'ATH Hpe}IHOHO}KeHI/Iﬂ 0 €10
paSBI/ITI/II/I B HOBBIX YC.]'IOBI/ISIX.

PabGora ¢ undgopmanmeii:

® BESIBIIAAITH IeUIIUTHI MH(DOpMAIK, TaHHBIX, HEOOXOAMMBIX /IS OTBETa Ha BOMPOC M JUIS
peleHus 3a/1auu;

¢ BEIOMPaTh MH(OPMAIMIO U3 UCTOUHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh
Y MHTEPIPETUPOBATH HHOOPMAITHIO Pa3IMIHBIX BUOB U ()OPM IIPEIICTABICHIS,

® CTPYKTYPHUPOBaTh WH(POPMAIINIO, TPEACTABIATh €€ B Pa3NIWYHBIX (opMax, HILTIOCTPUPOBATH
rpapuyuecKy;

® OIIEHUBATh HAAEKHOCTH HH(OPMAIIMH IO CAMOCTOSATENIBHO C(HOPMYITHUPOBAHHBIM KPUTEPUSIM.

2) VHugepcanvhvle KOMMYHUKAMUGHblE Oelicmeus, 00ecneuusaom  Cc@opmMupo8aHHoCns
COYUANLHBIX HABLIKOG 00YUAIOUUXCAL.



OO01menue:

® BOCIIPUHUMATh U (hOPMYJIUPOBATh CYXJIECHUS B COOTBETCTBUM C YCJIOBUSAMH U LEJISAMHU OOLICHMUS;
sICHO, TOYHO, I'PaMOTHO BbIPpAKAaThb CBOIO TOYKY 3pCHUA B YCTHBIX U NMHUCBMCHHBIX TCKCTAX, AAaBaTb
MOSICHEHUSI 110 X0y PELIeHUs 3a7jaul, KOMMEHTUPOBATh [1OJIy4YCHHBIH pe3ysbTar;

® B X0/ 00CYXJICHHsI 33/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYXJaeMOI TeMbl, IPOOJIEMBI, pelIacMoil
3aJaud, BbICKA3blBATh WJEH, HALCJIEHHbIE HAa IIOUCK pELIEHHS; CONOCTABISATh CBOM CYXKAEHUS C
CY)KACHUAMU OPYTUX YYAaCTHUKOB JuUaliora, 06Hapy)i(I/IBaTB pasiimuue " CXOACTBO HO3I/II_II/II71; B
KOPPEKTHOH Gopme (HOopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHHUS;

®[IPEJCTABIATh PpE3yJAbTaThbl pEIIEHUS 3aJayd, OSKCIEPUMEHTa, HCCIEIOBaHUsA, IPOCKTa;
CaMOCTOSITENIHO BBIOMpPATh (opMaT BBHICTYIUICHHS € Y4YETOM 3a/1ad IPEe3eHTAlud U OCOOEHHOCTEH
ayJAUTOPUH.

CoTpyaHunyecTBo:

 [IOHUMATh M UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW W MHINBUAYAIbHONW PabOThI PH PEIICHUH
y4eOHBIX 3aj]a4; MPUHUMATh 11€JIb COBMECTHOM IEATEILHOCTH, IJIAHUPOBATH OPTaHU3AI[MI0 COBMECTHOM
paboThl, pacmpenensaTh BHIbI pabOT, JOrOBApUBAThCs, OOCYKIAaTh MPOIECC M Ppe3yibTaT paboThI;
0000111aTh MHEHUS HECKOJIIBKUX JIIOIEI;

® y4aCTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYXaeHUS, OOMCH MHEHUM, «MO3TOBBIC IITYPMBI
U WHBIC);, BBIOJHATH CBOK YacTh PabOThl U KOOPAWHHPOBATH CBOU JCHCTBHUS C IPYTUMH YiICHAMH
KOMaH/IbI; OIICHUBATh KA4eCTBO CBOETO BKJIAZa B OOLIUI MPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM
y4aCTHHUKAMHU B3aMMOICHCTBHSL.

3) Vuueepcanvuvie pecynamuensie Oeticmeus, obecneuusaom GopmMuposanie CMbLCI08bIX
VCMAHOBOK U HCUZHEHHBIX HABLIKOS TUYHOCTI.

Camoopranuszaums:

COCTABJISITH IJIAH, aJITOPUTM PELICHUS 3a]a4H, BEIOMPATh CIIOCOO peIIeHUsI C y4€TOM MMEIOIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEIICHUN C
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb:

®BJIAJICTh HABbIKAMHU I103HABATEIbHOM pEQIIEKCMM KaK OCO3HAHHUS COBEPILIAEMBIX ACUCTBUN U
MBICIMTENIBHBIX MPOLECCOB, MX pPE3YyIbTAaTOB; BIAAETh CIHOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIS
Ipolecca M pe3ynbTaTa peleHns MaTeMaTH4ecKON 3a/1a4H;

o [IPCABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BO3BHUKHYTH IIPHU PCIICHUH 3a/1la4, BHOCUTb KOPPCKTHUBLI
B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HANJEHHBIX OIIMOOK, BBIABICHHBIX
TPYIHOCTEN;

® OLICHUBATb COOTBCTCTBHUC PE3yJibTaTa LECINU U YCIOBHUAM, 00BICHSITH MMPUYIUHBI JOCTUXXCHUA WU
HEIOCTHKEHUS PE3yNbTAaTOB JESITEIbHOCTH, HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY MIPUOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIbTATBI
OcBoenne yueOHOTO Kypca «Anredpa M Hayaja MaTeMaTHYeCKOTO aHaIM3a» Ha YPOBHE CPEIHETO
o01rero o0pa3oBaHus JOJDKHO OOECIICUUBATh JTOCTUKCHUE CIICAYIONIMX MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB:

10 KJIACC

Yucja v BIYMCTIEHUS

OnepupoBaTh MOHATHSIMU: PAIIMOHATBFHOE U JIEHCTBUTEILHOE YUCIIO, OOBIKHOBEHHAS U JECATUYIHAS
Ipo0b, MPOLIEHTHI.

BrimonasaTe apudMeTnuecKkue onepani ¢ paluoHATbHBIMH U IEHCTBUTEIIBHBIMU YHCIIAMH.

BreimonHaTe npuOInKEHHBIE BRIYMCICHUS, UCIONB3YS MpaBUiIa OKPYTJIEHUs, J1eaTh MPUKHUIKY U
OIIEHKY pe3yJIbTaTa BEIYUCICHUM.

OnepupoBarh TOHATHUSMHU: CTEMEHb C IIENIBIM I[IOKa3zareieM; CTaHaapTHas ¢GopMa 3arucH
JEHCTBUTEIILHOTO YHCIIa, KOPEHb HATypajdbHOM CTENEHM; WCIIOJB30BATh MOIXOMAAIIYI0 (GOpMY 3amucu
NENUCTBUTENBHBIX YMCEN JIJIsl PEIICHUS MPAKTUUECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.



OnepupoBarh NOHATHAMHU: CUHYC, KOCHHYC M TAHT€HC ITPOU3BOJIBHOTO YIJjla; UCIOJIB30BATh 3aIIUCh
MIPOU3BOJIHOTO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKIE (DYHKITHH.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh MOHATHSAMH: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJIOE, PalHOHAIBHOE,
HMPPALMOHAIILHOE YPAaBHEHME, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BeinonHATe npeobpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUHM M pEeIIaTh TPUTOHOMETPUUYECKHUE
YpaBHEHUS.

BeinonuATe npeobpazoBaHMs LEbIX, PALMOHANBHBIX M UPPALMOHAIBHBIX BBIPAKEHUH U pelaTh
OCHOBHBIE THUIIBI LEJIBIX, PALlMOHAIBHBIX U UPPALMOHAIBHBIX YPABHECHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHMs M HEPABEHCTBA JUI PEIICHHs MaTeMaTMYeCKMX 3aJad W 3aJad U3
pa3nu4HbIX 001aCTE HAYKH U peaIbHOM KU3HH.

MogenupoBaTh peajibHble CUTYallMM Ha s3bIKE alreOpbl, COCTABIATh BBIPA)KEHUS, YPaBHEHUS,
HEPABEHCTBA II0 YCIOBHUIO 3a/adyd, MCCIIEIO0BAaTh ITOCTPOCHHBIE MOJEIU C HCIOJIb30BAHMEM amrapara
anreopsl.

DOYyHKUMH U TPaPUKU

OnepupoBarh TOHATHSIMH: (YHKIUS, CIIOCOOBI 3aJaHUsl (QYHKIHH, OOJACTh ONPEACICHUS U
MHO’KECTBO 3HAaUeHUN QYyHKIUU, rpa@uK GyHKINH, B3AaUMHO OOpaTHbIE (PYHKIIHH.

OnepupoBarh TOHATUSAMHU: YETHOCTh M HEUYETHOCTh (PYHKIMU, HYIW (DYHKIHUHA, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA.

Hcnonp3oBats rpadguky QyHKIHIA U1 pEIICHNs] ypaBHEHUH.

Ctpouth u unuTaTh rpaduKu JIMHEHHONW PYHKIMH, KBAAPATUIHON (PYHKIMHU, CTENEHHON (PyHKIUU C
L[EJIbIM TIOKA3aTEJIEM.

Hcnonb3oBark rpaduku GyHKUMN IS MCCIETOBAaHUS MPOLECCOB U 3aBUCHUMOCTEH MpPH PELICHUH
3a7a4d U3 IPYruX y4eOHBIX MPEAMETOB U peallbHOW JKU3HU; BBIPAXKaTh (HOPMyJIaMH 3aBUCUMOCTH MEXIY
BEJTMYUHAMHU.

Havana maTteMaTH4ecKoro aHajimsa

OnepupoBaTh  MOHSTHSAMHU:  TOCJIENOBATEILHOCTh, apu(pMETHUYECKas U  TreoMeTpuuecKas
IIPOrPECCHUHN.

OnepupoBaTh TMOHATHSAMHU: OECKOHEYHO YOBIBaIONIas TeOMETpUUYecKass MPOrpeccHs, CcyMmma
0eCcKOHEYHO yOBIBAIOIIEi reOMETPUIECKON TPOTPECCHH.

3azaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonbs30BaTh CBOMCTBA MOCIEAOBATENIBHOCTEH M IPOTPECCHMl ISl PEIIEHUs pealbHBIX 3aJad
MIPUKJIAHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

OHepI/IpOBaTB MOHATHUAMU: MHOXKCECTBO, OIICPAllUH HaJl MHOKECTBAMU.

Hcmons3oBaTh TeOpeTI/IKO-MHO)KeCTBeHHLIﬁ amnmnapar s OIHuCaHuA pPEaJbHBIX IHPOHECCOB U
HBJ'IeHPIfI, IIpu pCUICHUU 3aaa4 U3 APYTrux y‘lC6HBIX npeaIMETOB.

OHepI/IpOBaTB IMMOHATHUAMU: OIIPEACTICHUE, TCOPEMA, CIICACTBUC, 1OKA3aTCIbCTBO.

11 KJIACC
Yucja v BIYMCTIEHUS
OnepupoBath NOHATUSIMU: HATYpPaJIbHOE, LIEIIOE YUCIIO0; UCIOIb30BaTh MPU3HAKH JCIIMMOCTH IETBIX
YyuCel, Pa3I0KEHUE YMCIIa Ha POCThIE MHOXKHUTEIH JJIs1 PELIEHU 3a1a4.
OnepupoBaTh NOHATUEM: CTENEHB C PAIMOHATIBLHBIM [TOKA3aTEIIEM.
OnepupoBarh MOHATHAMHU: JIOTapu(M YKCIa, JECITHUHBIE U HATypalbHbIC TOTapU(MBIL.

YpaBHeHH U HEPABEHCTBA

[IpuMeHsaTh CBOWCTBA CTENEHH A NpeoOpa3oBaHUs BBIPAKEHUI; ONEpUPOBAaTh HMOHATHUSIMMU:
MOKa3aTCJIbHOC YPABHCHUC W HCPABCHCTBO, PCHIATb OCHOBHBIC THIIBI ITOKA3aTCIIbHBIX ypaBHCHI/Iﬁ u
HEPABECHCTB.



BeimonHATe npeoOpa3oBaHus BBIPAKEHHUH, COAEpXAIUX JOrapu(Mbl; ONEPUPOBATH MOHATUSAMMU:
norapu(pMHUECKOe YpaBHEHUE M HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIBI JIOTApU(PMUYECKUX ypaBHEHUN U
HEPABECHCTB.

HaxoauTs perienus npocTeHNX TPUTOHOMETPUYECKIX HEPABEHCTB.

OnepupoBarh MOHATHAMM: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PELICHUE; UCIIOJIB30BATh CUCTEMY
JIMHENHBIX YPaBHEHUHN Ul PEIICHUS IPAKTUUECKUX 3ajau.

HaxomuTte pemeHuss NpoCTEHIIMX CHCTEM M COBOKYIHOCTEH PpalMOHAJIBHBIX YPaBHEHUM U
HEPABEHCTB.

MogenupoBaTh peajibHble CUTYallMM Ha s3bIKE alreOpbl, COCTABIATh BBIPA)KEHUS, YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIEAOBATh IOCTPOCHHBIE MOJEIN C MCIOJB30BaHUEM
anmnapara ajareopsl.

DOYyHKUNH U TPaPUKU

OmnepupoBaTh MOHATUAMHU: MEpPUOANYECKas (DYHKIMS, MPOMEKYTKH MOHOTOHHOCTH (DYHKIUH,
TOYKH SKCTpeMyMa (YHKIMH, HauOoiblllee M HaUMEHbIIee 3HA4eHHS (YHKIUU HA TPOMEXKYTKE;
HCIOJIb30BaTh UX JUISl UCCIEI0BAaHUS (PYHKIMH, 3alaHHON rpauKoM.

OnepupoBarh MOHATHIMH: TpaQUKU MOKA3aTEIbHOM, JOrapuMHUUECKON U TPUTOHOMETPUUECKUX
GbyHKIMH; M300paxkaTh UX Ha KOOPJAMHATHOW TUIOCKOCTH W HCIIOJIB30BaTh UISA PEUICHUS yPaBHEHUN H
HEPaBEHCTB.

N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaUKH JHMHEHHBIX YPAaBHEHHH M UCIOIB30BATh HX
JUISL PEIlIeHUs] CUCTEMbI JINHEWHBIX YPaBHEHUH.

Hcnonb3oBare rpaduku (GyHKIUN IS UCCICIOBAHUS TPOIECCOB M 3aBUCUMOCTEH W3 JIPYrHX
y4eOHBIX AUCLUILIHH.

HauaJjia MaTeMaTH4YeCKOro aHaJn3a

OnepupoBarh TOHATUSMHU: HEMpepbiBHAS (QYHKIUS; POU3BOMHAS (YHKIUHU; HCIIOJIB30BATh
TCOMETPHYCCKUN U (PU3MYCCKUI CMBICI IPOU3BOJIHOM JIJIsl PELICHUS 3a/1a4.

HaxomuTh TpOM3BOAHBIE 3JIEMEHTAPHBIX  (DYHKIWN, BBUUCIATH IMPOW3BOJHBIE  CYMMBI,
MIPOU3BEICHHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh MPOM3BOMHYIO IS HCCICNIOBAaHUS (DYHKIMA HA MOHOTOHHOCTH U DKCTPEMYMBI,
MPUMEHSITh PE3yIbTaThl UCCIEIOBAHMS K TIOCTPOSHUIO I'PapUKOB.

Hcnonb30BaTh MPOU3BOIHYIO JUISI HAXOXKICHUS HAMITYUIIETO PEIICHHS B TIPUKIIAIHBIX, B TOM YHCIIE
COLMAILHO-D)KOHOMHYECKHUX, 3a7a4ax.

OnepupoBarh MOHATUSAMU: TIEPBOOOPA3HAS H HHTETPAJ; TOHUMATh TCOMETPUYCCKUNA U (PH3UICCKUIA
CMBICJ UHTETpaJa.

Haxomute miepBooOpa3HbIe JJIEMEHTAPHBIX (YHKIMH; BBIUUCIATH HMHTETpaT 1o (Gopmyse
HrroTona-Jleionua.

Pemarp mnpukiagHBle 3aMa4d, B TOM YHCJIEC COIUAIBHO-DKOHOMHUYECKOTO ¥ (U3HUYECKOTO
Xapaktepa, CpeICTBaMHU MaTEMaTHYECKOTO aHaIIK3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ko €CTBO 4Yaco
Ne HaumeHoBaHue pa3jiesioB U TeM JIHECTR l;( 2 0 JaekTpoHHbIe (HU(pPOBbHIE)
n/n NMPOrpaMmblI Bceero p;g:)TTI::HBHHe p;iﬁz::::qecxne o0pa3oBaTe/ibHbIE PECYPChI
N T BuGorera LOK
A - ral https://m.edsoo.ru/7f415fdc
YpaBHEHUS U HEPaBEHCTBA
5 @yukuuu U rpaguku. CTeneHs ¢ 1elbM 6 1 https://resh.edu.ru/
[oKa3arejieM
3 Apudmerndeckuii KOpeHb N—O¥ CTEIICHHU. 18 1 1 bu6mmoreka [IOK
HpparrioHanbHbIe ypaBHEHUS M HEPABEHCTBA https://m.edsoo.ru/7f415fdc
Dopmysl
4 TpUroHoMeTpuu. TpUrOHOMETPHUYECKHE 22 1 1 https://www.yaklass.ru/
ypaBHECHUS
5 ITocnenoBaTeIbHOCTH U IIPOTPECCUH 5 bubmorexa LJOK
A porp https://m.edsoo.ru/7f415fdc
6 HOBTOPGHI/IG, 000011IeHNE, CUCTEMATH3AIINS 3 1 hitps://resh.edu.ru/
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 68 4 3
[TPOI'PAMME
11 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K i (uudgposbie)
n/n NporpamMmblI Bcero OﬁﬂTpom’m’le I%aKTquCKHe o0pa3zoBartejibHbIE
padoThI padoThI pecypel
] Hoxasenerms Gy Tosssaremane 12 i BuGmnorexa LIOK
YHKIHA. https://m.edsoo.ru/7f415fdc
ypaBHEHUS U HEPABEHCTBA
2 Jlorapudmmutcckas (yHKI;. 12 1 https://resh.edu.ru/
Jlorapudmudeckne ypaBHEHUS U



https://m.edsoo.ru/7f415fdc
https://resh.edu.ru/
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://resh.edu.ru/
https://m.edsoo.ru/7f415fdc
https://resh.edu.ru/

HEPaBEHCTBA
y | Do b ; B LOK
HepaBeHCTBa https://m.edsoo.ru/7f415fdc
4 [TpousBoanas. [IpumMeHeHHE IPOU3BOIHON 24 https://www.yaklass.ru/
5 HHTerpain u ero npuMeHeHus 9 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f415fdc
6 CucTeMbl ypaBHEHHIA 12 https://resh.edu.ru/
7 HatypasnbHble 1 11e/IbIe Yrcia 6 https://www.yaklass.ru/
8 [ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS 18 bubnunoreka LIOK
3HaAHUI https://m.edsoo.ru/7f415fdc
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://resh.edu.ru/
https://m.edsoo.ru/7f415fdc

YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI1 YYEHUKA

* AnreObpa m Havanma a”amm3a: 10-11 ¥ kjmaccel: 0a30BBIM ypOBEHb: Y4eOHHMK: B 2 4YacTAxX, /
Mopakosuu A.T'., «3narenscTtBo «MHEMO3UHAY

METOAUYECKHUE MATEPUAJIbI IJIS1 YYUTEJIA

1. [Toypousnsle maHel o yueOHUKY Mopakosuda A.T'.

2. AnreOpa u Hadana MaTtemMatuueckoro aHanmza. 10 kimacc. CaMOCTOSITENbHBIE pa0OThI IS
ydamuxcs oOmeobpazoBarenbHbIX yupexaeHuit / JI. A. Anekcanaposa ; o pea. A. I'. MopakoBuya.:
Muemo3una

3. Anrebpa um Havama aHanmm3a. 10-11 kiaccel: TeMaTHYeCKHWE TECTHI M 3a4eThl IS
obmeoOpaszoBare. Yupexaenuii / JI.O. [Jenumesa; mox pen. A.I.Mopakosuua. / «KMHEMO3HHA

4, Anrebpa ¥ Hauana aHayimu3a, METOJAMYEcKoe mocodue st yuutens,10-11, «3paTtenscTBO
«MHeMo3uHa»

5. Kontponbabie 1 ipoBepodnbie padboThl,10-11 kmaccerr,JI.W.3BaBuy, JI.A. Hlnsnounnk

IIUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU UHTEPHET
https://skysmart.ru

https://resh.edu.ru/subject

https://www.yaklass.ru/p/matematixa

https://www.mathm.ru/egep.html

https://ege.sdamgia.ru/
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