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PocTtoB-nHa-/{ony
2025 — 2026 y4eOHbIit ro1

HNOACHUTEJBHAS 3AIIMCKA
[Iporpamma mo anrebpe M HayaJaM MaTeMaTHYECKOTO aHAIM3a Ha YPOBHE CPEIHEro oOILIero
obpa3zoBanus noarorosiena Ha ocaoBe ®I'OC OCO, ®OIT OCO, Konuenuuu npenoiaBaHus MaTeMaTUKA
B Poccuiickoii denepannu (yrBepxkaeHa pacnopsbkenueM [IpasurensctBa Poccuiickoit @enepanuu ot 9



anpens 2016 r Ne 637-p), penepansHoit pabodeil mporpaMMbl BOCITUTAHUS, ¢ Y4ETOM pacpeeEHHBIX 110
KJjlaccaM MPOBEPSIeMbIX TPEOOBAaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 0Opa30BaTEIbHON MPOTrpaMMbI
OCHOBHOT'O CpeTHETr0 00pa30BaHusl.

[TosicHuTeNIbHAS 3alMCKa OTPaKaeT OOIIKE [N U 3a[aud MU3YUYCHHUS aareOpbl, MECTO B CTPYKTYpE
y4e0OHOTO IJIaHa, a TAKXKE MOIX0IbI K 0TOOPY COEPIKAHUS M ONIPEICIICHHUIO TUIAHUPYEMBIX PE3YJIbTAaTOB.

Conepxanue OOy4YeHUS PACKpPBIBACT COJEPIKATCIBHBIC JIMHUM, KOTOPbIC NPEIIaratoTcs Uis
00s13aTeIBHOTO U3YYCHHSI B KaXKJIOM KJIaCCE Ha YPOBHE OCHOBHOTO CPEIHEr0 00pa3oBaHMSL.

[InanupyeMble pe3ylbTaThl OCBOCHHMS MPOTPaMMbl 1O airedpe BKIIOYAIOT JIMYHOCTHBIE,
MeTanpeMETHBIC PEe3YJIbTAThI 32 BECh EPHO]] 00YyUYCHHUSI HA YPOBHE OCHOBHOTO CpPEIHEro 00pa3oBaHMusl, a
TaKXKe MPEIMETHBIC IOCTHKEHUS 00YyUJaroIerocs 3a Ka bl 101 00yICHHUS.

Pabouas mporpamma no anreOpe u HadanaMm aHanuza Uit 10 «A» kiacca cocTaBjieHa Ha OCHOBe
CIIEIYIOIINX JOKYMEHTOB!

Pabouas nmporpamma 1o anredpe U HauanaMm MaTemMaTHueckoro ananusa ais 10 «A» kiacca cocTaBjeHa
HA OCHOBe CJICIYIONIUX IOKYMEHTOB:

o @enepanbHbiil 3ak0H OT 29.12.2012 No 273-®3 «O6 obpazoBanuu B Poccuiickoii denepanun» ¢
yuéroM u3mMeHeHHi, BHecEHHBIX [Ipukazom Munnpocsemenus ot 31.07.2020 Ne 304 (B penakuuu
o1 04.08.2023 Ne 479-D3).

e (OOGnactHoii 3akoH «O0 oOpa3oBanuu B PoctoBckoii o6mactu» ot 14.11.2013 Ne 26-3C (B peaakuuu
oT 24.01.2023 Ne 824-3C).

e [lIpuka3 Munnpocsemenus ot 22.03.2021 Ne 115 «O0 yrBepxknenuu Ilopsinka opranuzauuu u
OCYIIIECTBJICHUSI  00pa30BaTeIbHON  JCATENBHOCTH TIO0 OCHOBHBIM  001I€00pa3oBaTeIbHBIM
porpaMmmMam — 00pa3oBaTeIbLHBIM MPOrPaMMaM Ha4aJIbHOTO 00IIEro, OCHOBHOTO OOIIETO ¥ CPETHETO
0011ero 0Opa3oBaHUsY.

e [Ipukaz MunucrepctBa npocsemenust PO ot 21.09.2022 Ne 858 "O06 yrBepxkaeHun deaeparbHOTO
nepeyHsi y4eOHMKOB, JOMYHIEHHBIX K  HCIOJB30BAaHMIO TPU  peal3allud  HMEIOLIUX
rOCy/IapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTENIbHBIX MPOrpaMM HadajlbHOTO OOIEro, OCHOBHOTO
obmero, cpemHero oOmiero oOpa3oBaHus OpraHU3AUSIMH, OCYIIECTBISIOMMUME 00pa30BaTEIbHYIO
NesITeIbHOCTh U YCTaHOBJICHUS MPEACTBLHOTO CPOKa UCTIOIb30BAHMS UCKIIFOUEHHBIX Y4eOHUKOB" .

e IIpuka3z MunucrtepctBa npocsenienus Poccuiickoit @enepanmu ot 12.08.2022 Ne 732 «O BHeceHUU
U3MeHeHu B (denepanbHbI TOCYAapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHAAPT CPEIHEro O0OIIero
0o0pa3zoBaHusl, YTBEPXKIACHHBIM NpHUKa3oM MUHHCTEPCTBA 00pa3oBaHUsA W Hayku Poccuiickoit
Oenepanuu ot 17 mas 2012r.Ned 13».

e IIpukaz Munnpocsemenuss Poccun ot 18.05.2023 Ne 371 «OO6 yrBepkaeHun GdenepabHOM
00pa3oBaTeNbHON MPOrpaMMbl CPETHETO OOIIET0 00pa30BaHUMY.

o ®depnepanbHas pabouas MporpaMMa BOCHUTaHHS s 0OHE00pa30BaTEIbHBIX OpraHU3alMii
(omobOpena pemieHueM (eaepanbHOrO y4eOHO-METOAMUYECKOTO OObEeIUHEHUS M0 OO0IIeMy
00pa3zoBanuio, mpoToko oT 23 uronst 2022 r. Ne 3/22).

e IlocranoBieHue IJ1aBHOro rocygapCcTBEHHOro caHurapHoro Bpauya Poccuiickoir denepauuu oT
28.09.2020 r. Ne 28 "OO6 yrBepknenun canutapueix mnpasun CII 2.4. 3648-20 "CauurapHo-
SMUIEMHUOJIOTUIECKUE TPEOOBAHUS K OpTaHU3AIMsIM BOCIIUTAHUS U 00yUEHHS, OT/IbIXa U 03I0POBIICHHS
JeTel 1 MOJIOAEKH".

e [locranoBieHue I'J1TaBHOro rocygapCTBEHHOro caHuTapHoro Bpada Poccuiickonn ®dexepanuu o1
28.01.2021 Ne2 «O0 yrBepxxaenun CanlluH 1.2.3685-21 «I'urnenndeckue HOpMaTUBbI U TpEOOBaHUS
K oOecrieueHnto 6€30MacHOCTH U (UTK) O€3BPEAHOCTH 7S YeTIoBeKa (haKTOPOB Cpeibl OOUTAHUS.

e OcHoBHas 0Opa3oBaTelibHas MPOrpaMMa CpEAHETo 00IIero 00pa3oBaHus, yTBEPKAEHHAS IPUKA30M
mupektopa oT 30.08.2025 Ne 545.

e VuebHnsiii uian MAOY «Jluneir Ne 11» na 2023-2024 ydeGHBIN roJl, YTBEPKIEHHBIM MPUKa30M
mupektopa oT 30.08.2023 No 545.

e [lonoxenue o padoueit nmporpamme MAOVY «JIuneit Ne 11y, yrBepskI€HHOE MPUKA30M TUPEKTOPA OT
22.08.2025 Ne 455.



e Kanengapusiii yueOnwnii rpapuk MAOY «JIumeit Ne 11» ma 2025-2026 yueOHBIH TOA,
YTBEPXKAEHHBIN NprKa3oM aupekropa oT 23.08.2025 Ne 455.

OBIIASA XAPAKTEPUCTUKA YUEBHOI'O ITPEIMETA « Anreopa u Hauaja

MaATEMATHYIECCKOI0 aHAJIN3a»,

B xozne usyuenust yueOHoro Kypca «AnreOpa u Hayajga MaTeMaTH4YECKOIO aHaJIN3a» 00ydaroiecs
MOJTy94ar0T HOBBIM OTIBIT PEICHHUS MPUKIAIHBIX 33]a4, CAMOCTOSTEIBHOTO IMOCTPOCHHUS MAaTEMATHIECKUX
MOJIeNIel pealbHbIX CHTyallud, WHTEPIPETAlUU TOJYYCHHBIX PEIICHHH, 3HAKOMSTCA C IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIe, HAYKE M UCKYCCTBE, C BBLAAIONIMMICS MaTEMATHIECKUMHU
OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIil Kypc 00JamaeT 3HAYNTENFHBIM BOCIIUTATEIILHBIM MOTEHIIMAJIOM, KOTOPBIN peann3yercs
KaK yepe3 yueOHbII MaTepual, CocoOCTBYIOMIHNM (HOPMUPOBAHUIO HAYUHOTO MUPOBO33PEHHUSI, TaK U Yepe3
cnenu(uKy y4eOHOH JeATENbHOCTH, TPeOyIome MpOJODKUTENIFHOW KOHIICHTPAIMH BHUMAHHSA,
CaMOCTOSITEIIbHOCTH, aKKYPaTHOCTH ¥ OTBETCTBEHHOCTH 32 TIOJYYEHHBIN pPe3ylbTarT.

B ocHOoBe Meromuku oOydeHHs anrebpe W HadalaM MaTeMaTHYeCKOTO aHaln3a JIeKHUT
TSI TeTbHOCTHBIN MPHHIUAT 00yJeHUSI.

B crpykType yueOHOTO Kypca «Asredpa W Hadajlla MaTeMaTHYeCKOTO aHallM3a» BBIJACICHBI
CIIEAYIONINE COIEPIKATEIbHO-METOINYeCKre TUHUN: «Yucna v BeYuCIeHus», «DyHKIHHA U TpaduKm,
«YpaBHeHUsI U HepaBeHCTBa», «Hauana mMaremarnueckoro ananmsa», «MHoOecTBa M Joruka». Bcee
OCHOBHBIE COJEP)KATEIHHO-METOIUYECKUE JIMHUU M3y94aloTCs HA MPOTSDKEHUH JIBYX JIET OOydeHHs Ha
YpOBHE cpeliHero oouiero oOpa3oBaHusl, €CTECTBEHHO JIOMOJHSS APYr Apyra U MOCTENEHHO HACHIIAsCh
HOBBIMU TEMAaMH U pazzenaMu. JJaHHbIH ydeOHBIH Kypc SIBIISIETCS MHTETPATUBHBIM, TOCKOJIbKY 0ObETUHSIET
B cebe cojiep)KaHuEe HECKOJIbKMX MaTEeMaTHYeCKUX TUCIMIUIMH, TaKUX Kak ainredpa, TPUTOHOMETpUS,
MaTeMaTHYeCKU aHallu3, TEOpHsl MHOKECTB, MaTemMaThueckas Joruka u apyrue. Ilo mepe Toro kak
oOyuaroniyecs: OBJIaIeBalOT BCE Oojiee NIMPOKUM MAaTeMAaTUYECKUM arnmnapaToM, y HUX MOCIIE0BATEIbHO
(dbopMupyeTcs U COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKyl0 MOJEb pEeallbHON CHUTYyalluH,
MPUMEHSITh 3HAHUS, MOJIYYCHHbIE MPU H3YyYEHHH Y4eOHOTO Kypca, Uil PEIUICHHUS CaMOCTOSTEIbHO
chopMynupPOBAaHHON MaTeMaTUYECKOM 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH CBOU OTBET.

CogepxarenpHo-MeToAMYECKass JUHHUS «Yucna W BBIYUCICHHS» 3aBepiiaeT (HopMHUpPOBaHHE
HABBIKOB HCIIOJIb30BaHUS JEMCTBUTEIBHBIX YHCEI, KOTOpOe ObLIO HAYaTO Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus. Ha ypoBHe cpeanero obuiero o6pa3oBanust 0coboe BHUMaHue yaemnseTcs: pOopMUPOBAHUIO
HABBIKOB PAIlMOHAIBHBIX BBIYMCICHUHN, BKIIOYAIOMINUX B ce0sl MCHOIB30BAHUE PA3IUYHBIX (POPM 3aIlucCh
qyclia, YMEHHE JelaTh MNPUKUIKY, BBITIONHATh MNPUOIMKEHHBIE BBIYMCICHUS, OLICHWBATH YHCIIOBBIC
BBIpaOKEHUs, paboTaTh C MaTeMaTHMUYECKMMU KOHCTAHTaMH. 3HAaKOMbIE OOYYaIOUIUMCS MHOXKECTBa
HaTypaJIbHbIX, LEJNbIX, pAlUOHAIBHBIX M JICHCTBUTENbHBIX YHUCEN JOTMOJHSIIOTCS MHOXECTBOM
KOMILJIEKCHBIX 4YHCel. B KakaoM U3 3THUX MHOXECTB pAacCMaTPUBAIOTCS CBOWCTBEHHBIE €My
crenuduUecKue 3aaud U ONEepaluu: JeJIeHHe HaIell0, OTIEpUPOBAHNE OCTaTKaMU Ha MHOYECTBE IEJIbIX
qucen, 0coOble CBONCTBA PALIMOHAIBHBIX U UPPALMOHAIBHBIX YUCeN, apu(MeTHUECKUe ONepalnu, a TakxKe
U3BJICYEHUE KOpHS HATypaJlbHOM CTENeHM Ha MHOXKECTBE KOMIUIEKCHBIX uuces. braromaps
MOCJIEIOBATEIbHOMY PACHIMPEHHUIO KPYra HCHOJBb3YEMBIX YHMCEN M 3HAKOMCTBY C BO3MOXKHOCTSIMHM HMX
MPUMEHEHMS JUIs pellieH s pa3IMyHbIX 3a]1a4 (POpMHUpYeTCs MPEJICTaBICHHE O €IMHCTBE MATEMAaTUKU Kak
HayKd U e€ pOJM B IOCTPOEHUHM MOJIeNel PeallbHOTO MHUpA, IIHPOKO HCIHOJb3YIOTCS 000O0IIeHHe U
KOHKpETU3aLusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAJM3yeTCsl Ha NPOTSHKEHUM BCEro OOydyeHHUs Ha YpOBHE
cpeaHero obmero oOpa3oBaHus, MOCKOJIBKY B KaXA0M pasjene IIporpaMmel mpenycMOTPEHO pelieHue
COOTBETCTBYIOIINX 3a/a4. B pesynbrare oOyuaroniyecs OBIa/JEBAIOT Pa3IMYHBIMU METOAAMU PEILCHHS
palMoOHANBHBIX, HPPALMOHAIBHBIX, IOKa3aTeNbHBIX, JOTApU(PMUUECKUX U TPUTOHOMETPHUUYECKHX
ypaBHEHUH, HEPaBEHCTB M CUCTEM, a TaKKe 3a1ad, coJepXallux napamerpsl. [lodyueHHbIE yMEHMS



IIMPOKO HCIIOJIB3YIOTCA TPHU HUCCIEAOBAaHMM (YHKIMNA C TOMOIIBIO IMPOU3BOJHOM, NPU PpEIICHUH
NPUKIAJHBIX 33/1a4 U 3a]a4 Ha HAaX0XJIeHHEe HAUOOJIbIINX U HAUMEHBIINX 3HAYeHUH QyHKImMH. JlaHHas
coJiepKaTeibHas JIMHUS BKJIIOYaeT B ce0s Takwke (OPMHUPOBAHHWE YMEHHUH BBIMOIHATH Pacu€Thl MO
¢bopmymnam, mpeodpa3zoBaHUs PALMOHAIBHBIX, UPPALIMOHATIBHBIX U TPUTOHOMETPHUECKUX BBIPAKCHUH, a
TaKK€ BBIPAKCHUH, COAEPKAIIMX CTeneHu W Jyorapupmel. braromaps u3ydeHuro anreOpandeckoro
MaTepualia MPOUCXOTUT JallbHEHIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHHS
oOyyaromuxcs, GopMUPYIOTCS HABBIKU JIETYKTUBHBIX PACcCyXACHUH, pabOTHI C CHMBOJIbHBIMU (hOpMaMH,
MIPEJCTAaBICHNUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB. ANreOpa npezsiaraet
3 PeKTHBHBIE WHCTPYMEHTHI U PEHICHUs NMPAKTHYECKHX W €CTECTBEHHO-HAYYHBIX 3a]ad, HarJsIHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopnepxaTenpHO-MeToAMYeCKast TUHUS «DyHKINU U TpaduKW» TECHO MEPEeIuIeTaeTCs ¢ JIPYTHMHU
JUHUSAMHU Y4eOHOro Kypca, TMOCKOJbKY B KaKOM-TO CMBICIE 3a/JaéT MOCIENI0BAaTENbHOCTh W3Y4EHUS
Matepuana. M3yueHue cTeneHHoH, oKa3aTeabHOM, JIOTapu(pMUIECKOW U TPUTOHOMETPUUECKUX (PYHKIIMH,
UX CBOWCTB U Ipa(MKOB, UCTIOJIb30BaHUE (PYHKLUN JIs PEIIEHUs 3a/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U
peaIbHOM JKM3HM TECHO CBA3aHO KaK C MaTeMAaTUYECKUM aHall30M, TaK U C pElIeHHEM ypaBHEHUH U
HepaBeHCTB. [Ipu 3ToM Oosbllloe BHUMAaHUE yJensieTcss (OPpMUPOBAHUIO YMEHHUS BbIpakaTh (opMyliaMu
3aBUCHUMOCTH MEX]y pa3IU4YHbBIMU BEIMYMHAMH, HMCCIEAO0BATh IMOJIyYE€HHbIE (YHKIHMH, CTPOUTH HX
rpadukn. Marepuan 5TOM coAepKaTEIHPHOW JIMHWHM HAIeJIeH Ha pa3BUTHE YMEHUH U HABBIKOB,
MO3BOJISIFOIIMX BBIPAKaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B Pa3IM4HON (opme: aHAIUTUYECKOM,
rpaduueckoil u cinoBecHod. Ero m3ydeHue cnocoOCTBYET pPa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS,
CrOCOOHOCTH K 0000IICHUIO M KOHKPETHU3AINH, UCIIOJIB30BAHUIO aHATIOTHH.

CopepxarenpHas TuHUS «Havana MareMaTH4ecKOro aHaIn3a» MO3BOJISIET CYILIECTBEHHO PACIIUPUTH
Kpyr Kak MaTeMaTH4eCKUX, TaK W MPUKIAJHBIX 3a7ad, JOCTYNHBIX OOy4aroIMMCs, TaK KaKk y HHX
HOSIBJIACTCSI BO3MOXKHOCTh CTPOUTb Tpa(UKM CIOXKHBIX (YHKIUH, ONpenesaTe UX HauOOJbIIME U
HaUMEHbIINE 3HAYCHMs], BBIUUCIATh IUIOMAAN Guryp u o0bEMBI Tell, HAXOIUTh CKOPOCTH U YCKOPEHMS
mpoueccoB.  JlaHHasg  conepikarenbHas JIMHHAS ~OTKPBIBAET HOBBIE BO3MOJKHOCTH  IOCTPOCHHS
MaTE€MaTUYECKUX MOJCIIEH pealbHbIX CHUTyallud, IO3BOJISICT HAXOAWTh HAWIYyYIlIee pEUICHHE B
IPUKIAJHBIX, B TOM YHUCJIE COLHUAJIBHO-3KOHOMHUYECKHMX, 3aJa4ax. 3HAKOMCTBO C OCHOBAMH
MaTeMaTU4YeCKOr0 aHaju3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIrO, (OPMaIbHO-JOIMUYECKOIO U
KpPEaTUBHOIO MBINUIEHUS, (GOPMUPOBAHUIO YMEHUI paclo3HaBaTh IPOSIBICHUS 3aKOHOB MaTEMATUKU B
HayKke, TeXHUKe U uckyccTBe. OOyyaronuecs: y3HatoT O BBIIAIOLIUXCS pe3yibTaTax, MOJTy4YeHHbIX B X0J€
pa3BUTHS MaTEMAaTUKU KaK HaAyKu, U 00 UX aBTOpax.

ConeprxaTenpbHO-MeTOqUUEeCKast TMHUSA « MHOXKECTBA U JIOTUKA) BKJIKOYAET B ce0sl 37IEMEHTBI TEOPUU
MHOKECTB U MaTeMaTU4YECKOU JIOTUKHU. TeopeTHKO-MHOKECTBEHHBIE NPEACTABICHUS IPOHU3BIBAIOT BEChH
KypC ULIKOJBHOW MaTeMaTUKU W MpelaraloT Hambosiee YHHBEPCAJIbHBIM S3bIK, OOBbEIUHSIOIUI Bce
paszesibl MaTEMaTUKU U €€ NMPUIOKEHUH, OHU CBA3BIBAIOT PAa3HbIE MAaTEMaTHYECKUE JUCLUIUIMHBI U UX
IPUIIOKEHUS B euHOe 1estoe. [103ToMy BaskHO aTh BOZMOKHOCTh 00ydaroLieMycsi TIOHUMAaTh TEOPETUKO -
MHO>KECTBEHHBIH SI3bIK COBPEMEHHOM MAaTEMAaTUKH U MCIOJIb30BaTh €r0 Ul BBIPAKEHUS CBOUX MBICIIEH.
JpyruM BaXHBIM NPU3HAKOM MAaTEMATHKU KaK HAayKH CIEAYEeT NPU3HATh CBOMCTBEHHYIO €d CTPOTOCTb
00OCHOBaHMH M CJI€JOBaHUE ONpEAEIEHHBIM NpaBUJIaM TMOCTPOCHHUS JI0KA3aTeNbCTB. 3HAKOMCTBO C
3JIEMEHTaMU MaTeMaTH4YeCKOM JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIJICHUS 00y4Yarommuxcs,
MO3BOJIIET MM CTPOUTHh CBOM DPACCYXJEHHS Ha OCHOBE JIOTMYECKUX TMpaBWi, (HOPMUPYET HaBBIKH
KPUTHYECKOTO MBIIIJICHHUSL.

HEJIN U3YUYEHUSA YYEBHOTI'O ITPEJIMETA «Aureopa u HavaJjia

MaAaTEMATHYICCKOI'O aHAJIH3a ».
B y‘Ie6HOM Kypce «Anre6pa U Ha4dYala MAaTCMaTUYCCKOT'O aHajlin3a» MNPHUCYTCTBYKOT OCHOBELI
MAaTEMaTUYICCKOTO MOJACIIMPOBAHUS, KOTOPBIC IMPU3BAHLI CIIOCOOCTBOBATh q)OpMI/IpOBaHI/IIO HaBBIKOB
MOCTPOCHUMA Y (R E PCaAIbHBIX CHTyaHHﬁ, HCCIIEIOBAHUS 3THX MOACIEH ¢ MOMOIILIO arrapara anre6pLI



U MaTCMAaTUYCCKOI'0 aHalin3a, MHTCPIIPCTAIUU IOJTYYCHHBIX PC3YJILTATOB. Takue 3aJaHus BIIJICTCHBI B
KaX/IbIi U3 pa3/IesioB MPOrPaMMBbl, MOCKOJIBKY BECh MaTepHall yaeOHOTO Kypca IUPOKO HCIIOIB3YETCs IS
peleHus MPUKIAAHBIX 3a1a4. [Ipu penieHnn pearbHbIX MPaKTHYECKUX 3a7ad 00ydJarouiuecs pa3BUBAIOT
HaOJII0JATENIbHOCTh, YMEHNE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCHOJIb30BaTh aHAJIOTHIO,
0000ImaTh M KOHKPETU3UPOBATh MpodsieMy. JleaTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEILICHHS
MIPUKJIAHBIX 3aJ]a4 OpraHU3yeTcsl B Mpoliecce U3ydeHHs] BCeX TeM y4eOHOro Kypca «AnreOpa v Hayaia
MaTEeMaTHYECKOTO aHAIH3ay.

MECTO YYEBHOI'O IIPEJIMETA «AJiredpa u Ha4yajla MAaTeMaTH4€CKOI0
ana;au3a » B YUEBHOM IIJIAHE.

Ha usyuenue anreOpsl M Havanm aHanu3a 10 Kiacca OCHOBHOTO CpelHEro oOpa3oBaHHUsS Ha
yrIIyOJIeHHOM YpOBHE B yueOHOM IuiaHe oTBoauTcs 136 yacoB (4 yaca B HeJlelIO).
B 10 xmacce «A» B pamMKax OpraHu3allid KOHTPOJIS 3a pealu3alueil MporpaMMbl HCIOJb3YIOTCA
CIIETyIOIIHMEe BU/IbI MUCBMEHHBIX paboT: KOHTpoJbHAs padoTa (10)
VYuebHas mporpamMma paccunTana Ha 136 yacos.
Pabouyas mporpamma o kypcy «Anredpa u Hadana anaimsa» B 10 kimacce «A» cocTaBlieHa B COOTBETCTBUH
¢ Y4eOHBIM TUTAHOM, KaJIeHIapHBIM YU4eOHBIM rpad)iKOM U pactiicaHueM ydeOHbIX 3aHsaTrii Ha 2025-2026
y4eOHBIH ro1 U peasnu3yercs 3a 134 yaca.

CokpanieHue Ha 2 yaca OCYyIIECTBJIEHO 3a CYET UTOTOBOTO MTOBTOPEHUS.



COIAEPKXAHHUE OBYYEHUA

Yucna v BbIYUCICHUS

Pammonanbupie  uncna. OOBIKHOBEHHbIE M JICCSATUYHBIE JApOOM, TPOLEHTHI, OECKOHEYHbIE
nepuoandeckue Apodbu. Ilpumenenue apoOeld W TPOIEHTOB S PELICHUS NPUKIAJHBIX 33134 U3
pa3IMYHBIX OTPaCiEll 3HAHUW U PeajJbHOU KU3HU.

JleiicTBuTenpHble yncia. PanyoHanbHble U MppallMOHAIbHbIE Ynciaa. Apu@MeTUUECKUE Oepaluy C
JNEHUCTBUTENBHBIMU YHMCIaMH. MOJyab JEHCTBUTENBHOTO uucia W ero cBoictBa. [Ipubmmkénnble
BBIYMCIICHUS, IPAaBUIJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BbIUMCICHUM.

Crenens ¢ uenbM nokasareneMm. bunom Herotona. Mcnonbs3zoBanue noaxozsieid Gpopmsl 3anucu
JNEUCTBUTENBHBIX YUCEN JJISl PELICHHS] MPAKTUYECKUX 3aJjad U IPEICTaBICHUS JaHHbBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTETNIEHU U €r0 CBOMCTBA.

CreneHsp ¢ pallMOHAIBHBIM [T0OKA3aTeIeM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM MTOKA3aTEIEM.

Jlorapudwm uncna. CoiictBa norapudma. JlecsiTuuHble U HATypaJbHbIE JOTapU(MBI.

CuHyc, KOCHHYC, TAHT€HC, KOTAHI'€HC YMCIIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI U HEPABEHCTBA

ToxnecTBa u TOXJECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOpeHb ypaBHeHUs. PaBHOcUIIbHBIE
ypaBHEHUS U ypaBHEHUs-ceACTBUSA. HepaBeHCTBO, pelleHne HepaBeHCTBRa.

OCHOBHBIE METOJBI pelIeHUs IeNbIX MU JAPOOHO-pallMOHAIBHBIX YPaBHEHHUHW M HEPaBEHCTB.
MHorouieHsl 0T OJHON NMEPEMEHHON. [eleHrne MHOTO4YJIeHa Ha MHOTOWIEeH ¢ ocTaTkoM. Teopema besy.
MHorousnens! ¢ neasiMu koddpunuentamu. Teopema Buera.

IIpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHHUH, COAEPIKAINUX CTEIIEHN U KOPHH.

WppanmonansHbie ypaBHeHHA. OCHOBHBIE METOIbI PEILICHUS UPPALIMOHATIBHBIX YPABHCHUN.

IToxa3zarenpHble ypaBHeHUs. OCHOBHBIE METOMBI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUN.

[IpeoOpazoBaHue BhIpKEHUN, COACPIKAITUX JIOTAPUDMBL.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METO/Ibl PELLICHUS JOTapU(PMHUUECKIX YPaBHEHUI.

OcHoBHBIE TpuroHomeTpuieckue ¢popmyinsl. [IpeoGpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHHM.
Pemenue TpUroHOMETpUYECKUX YPABHEHUM.

Pemenue cucrem IMHEHHBIX ypaBHEHUH. MaTpuiia CUCTEMbl TMHEUHBIX ypaBHEHUU. OnIpeaesuTeNb
MaTpulbl 2X2, €ro reOMETPUYECKHI CMBICI M CBOMCTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMCHEHHE
ONPENCIUTENS Ul PELICHUs] CUCTEMBI JIMHENHBIX ypaBHEHUN. Pelllenue NpukiaaHbiX 3a7a4 ¢ IOMOILBIO
CUCTEMBbl JIMHEHHBIX YypaBHEHMH. lccienoBaHne NOCTPOCHHOM MOJEIM C IOMOIIBIO MATpHLl H
OTIPEICIINTENEH.

ITocTpoeHre MaTEMaTHYECKUX MOAEIIEH PEAIbHOM CUTYalluy C IOMOILbIO YPABHEHUI U HEPABEHCTB.
[IpumeHeHNEe ypaBHEHMII M HEPABEHCTB K PEIICHUI0 MAaTEMaTHMYECKUX 3aJad U 3aJad U3 pa3IMuHBIX
oOnacTeil HayKu U pealbHOM XKU3HHU.

DyHKUUM U ITPaPUKHU

Oyukms, crnocoObl 3ananHus (yHKUuU. B3anMuo oOpatble ¢yHkumu. Kommosuius (yHKUui.
I'padux GpyHKIIMHM. DIeMeHTapHble TpeoOpa3oBaHus rpaguKkoB GyHKIUH.

OO6nacte ompeneneHuss W MHOXECTBO 3HaueHMM ¢yHkuuu. Hymn dynxmum. IlpomexyTku
3HaKoNocTostHCTBA. Y&THhle U Heu€rHble ¢yHKuuM. [lepuoandeckue ¢yHkuuu. I[IpomexyTku
MOHOTOHHOCTH (pyHKIIMHU. MakcUMyMbl 1 MUHUMYMBbI (pyHKIMH. HanGomnbliiee 1 HauMeHbIIee 3HAYCHHs
(GYHKLIMU Ha TPOMEXKYTKE.

JIuneiiHas, KBajgpaTHYHAs W JApOOHO-IMHEHHAas (GYHKUIMU. DJIEeMEHTapHOE HCCIeI0BaHUE H
MOCTPOEHHE UX T'PapHKOB.

Crenennas GpyHKIMS C HaTypaJbHBIM U IIeJbIM Moka3ateneM. E€ cBoiicTBa u rpaduk. CoiicTBa n
rpaduK KOpHS N-0i CTeNeH! Kak (PyHKIIMU 0OpaTHOM CTENeHU C HAaTypalbHbBIM ITOKa3aTelleM.



[Toxa3zaTtenpHast u norapudmMudeckas GyHKIUH, UX CBOKWCTBA U rpaduku. Vcnoap3zoBanue rpadhukoB
GyHKUIUH 11 perieHus] ypaBHEHHIA.

Tpuronomerpuyeckass OKpPY)KHOCTb, OIpEICICHHE TPUTOHOMETPUYECKUX (YHKUIUN YHCIOBOTO
aprymMeHra.

@OyHKIIMOHANBHBIE 3aBHCHMOCTH B pEalIbHBIX Ipoleccax U SBICHUAX. [paduku peansbHBIX
3aBUCHMOCTEH.

Havyana maTemaTu4eckoro anajamnsa

IlocienoBaTenbHOCTH, CHOCOOBI 3amaHysl IOCIEAOBaTelNbHOCTEH. MeTon MaTreMaTH4YecKOM
UHAYKUMA. MOHOTOHHBIE UM  OrpaHMYEHHBIE IIOCIENOBaTeNbHOCTU. McTopus BO3HUKHOBEHUS
MaTeMaTHYECKOIro aHaJIN3a KaK aHajin3a OECKOHEUYHO MaJIbIX.

Apudpmernueckass M TeoMeTpuyecKas Nporpeccuu. beckoHeuHOo yObIBaromas reoMeTpudecKas
nporpeccusi. Cymma OeCKOHEUHO YOBIBAaWOIIEH reoMeTpuuecko mporpeccuu. JIuHeHHbId U
SKCINOHEHIMANbHBIH pocT. Yucno e. @opMyna CI0OXKHBIX MPOLEHTOB. Mcnonb30BaHne nporpeccuu Ais
pelIeHNs pealibHBIX 3ajjad MPUKIAJHOTO XapaKTepa.

HenpepriBHble ¢QyHKIMM M uUX cBoWcTBa. TOukM paspbiBa. ACUMITOTHI Tpa@UKOB (YHKUIHH.
CpoiicTBa (QyHKUMH HENpepbIBHBIX Ha OTpe3ke. MeToa HHTEpBalOB JJsl pEIIeHHsS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIMM JUIsl pElIeHUs 3a/1a4.

[lepBas u BTOpas npousBoHble GyHKIUU. OnpeneneHue, reoMeTpuuIeckuii 1 GU3NYECKU CMbICIT
MIPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIIHH.

[IpousBonHbie 31eMeHTapHBIX QyHKUMH. I[lpou3BomHas cyMMbl, MPOU3BENEHUS, YAaCTHOTO H
KOMITO3UIIUHN (PYHKIUH.

MHokecTBa M JIOTHKA

MHOKeCTBO, OIepalli HaJ MHOXECTBaMM W WX cBolcTBa. Jluarpammbl OJiisiepa—BenHa.
IIpuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO aIlliapara Jjisi ONUCaHMs PEAJIbHBIX POLIECCOB U SIBJICHUM, IIPH
peLIeHNH 3aa4d U3 APYTUX Y4E€OHBIX IPEIMETOB.

OmnpeneneHue, Teopema, CBOHCTBO MaTeMaTH4YeCKOIo OOBEKTa, CIEACTBHE, JOKa3aTeNbCTBO,
PaBHOCHJIBHBIE yPaBHEHUS.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA YUEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUUYECKOT'O AHAJIN3A» (YTJIYBJIEHHBIN YPOBEHE) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa’aaHcKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TO3MIIMH OOYYArOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YIeHa POCCUMCKOTO OOIIeCTBa, MPEACTaBICHUE O MATeMaTHYEeCKUX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SABICHUH, IPOIIEAYP IPaKIaHCKOTO 001ecTBa (BEIOOPHI, ONPOCH U IPYTrOe), yMEHUE
B3aMMOJICHICTBOBATH C COIMAIIBHBIMA UHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKIIMSIMU U HAa3HAUYCHUEM;

2) NaTPpMOTHYECKOTO0 BOCITUTAHMS:

c(OPMUPOBAHHOCTh POCCHUICKOM TpakJIaHCKOM HWIAEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOSIIIIEMY POCCUWCKOM MAaT€MaTHUKH, IEHHOCTHOE OTHOUIEHHE K JOCTHKEHHSIM POCCHUCKUX
MAaTE€MaTUKOB M POCCHMCKOW MaTEMATHYECKOM IIKOJIbI, MCIOJIb30BAHUE 3TUX JOCTHKEHUN B JIPYTHX
HayKax, TEXHOJIOTHUAX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEM POCCHHMCKOrO Hapoja, cPOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUUYECKUM NPUMEHEHHWEM JTOCTIDKCHHH HAyKH M
JESTETHPHOCTBIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIAJIa B MOCTPOCHHUE YCTOMUUBOTO OYaYIIIETo;

4) 3cTeTMYEeCKOro BOCIIUTAHMSI:

JCTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOUYas 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PELIeHUN, paccyKIeH!I, BOCOPUUMYUBOCTh K MaTEMaTHYECKUM acleKTaM pa3indHbIX
BHJIOB HCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

cOpMHUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYeCKue 3HaHUS B HHTEpecax 3J0pOBOTO U
Oe3omacHOr0 00pasza KU3HU, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3/I0pPOBbIO (3I0pOBOE MHUTAHUE,
cOaaHCUpPOBAHHBIA PEXUM 3aHATUM M OTIbIXa, PEryispHas ¢u3nyeckas aKTUBHOCTB), (husmueckoe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHOM JEATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

FOTOBHOCTb K TpYyAy, OCO3HAaHHUE LIEHHOCTU TPYIOJIOOMS, HHTEpeC K pazIudHbIM cdepam
podeccuoHabHOM 1eATeNbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUJIOKEHUSIMH, YMEHHE COBEPILIATh
OCO3HAHHBII BbIOOp OyaymIei mpodeccuu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE IIJIaHbI, TOTOBHOCTh
U CIIOCOOHOCTh K MAaTeMaTUYeCKOMY OOpa30BaHUIO M CaMOOOpPa30BAHUIO HAa MPOTSIKEHUH BCEH >KU3HU,
TFOTOBHOCTb K AKTUBHOMY YYacCTHIO B PELICHUU MPAKTUYECKUX 3a]]a4 MaTeMaTUYE€CKOI HalpaBICHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTH AKOJIOTUYECKON KYIbTYphl, TIOHUMAHUE BIUSHUS COLMATBFHO-IKOHOMHYECKUX
MPOLIECCOB HA COCTOSIHME MPUPOJHOM W COLMAIBHOM Cpelibl, OCO3HAHWE TJ00AJIBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIeM, OpUEHTAlMs Ha TPUMEHEHHE MaTeMaTUYECKUX 3HAHHUM NI pelieHus 3a1a4d B
o0nacTu OKpyKawmleld cpefpl, MIIAaHUPOBAHUE MOCTYIKOB M OIEHKHA MX BO3MOXHBIX MOCIEICTBUM Ui
OKpY’Karollen Cpeibl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 00IIIECTBEHHOW MPaKTUKH, TOHUMAHUE MaTEMaTUIEeCKON HAyKH KakK Chephbl YeTOBEUECKOM IEITEIILHOCTH,
3TanoB €€ pa3BUTHS M 3HAUYUMOCTU JJIsi PAa3BUTHUSI LIMBWIM3ALMHU, OBJIAJICHUE S3bIKOM MaTEeMaTUKU U
MAaTeMaTHYeCKOM KyJIbTYpOU KakK CpeICTBOM MO3HAHUS MHUpA, TOTOBHOCTh OCYLIECTBISATh MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITEIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDI



Ilo3naBaTenbHBIC yHHBepPcadbHbIE YueOHbIE 1l CTBUSA

ba3oBble joruyeckue a1ecTBus:

BBISBIIAITh M XapaKT€PU30BaTh CYIIECTBEHHbBIE NPU3HAKM MaTEMaTHYECKUX OOBEKTOB, MOHSITHM,
OTHOIIEHUH MEX]y MOHATUAMH, POPMYIUPOBATH OMPEACTICHHS MTOHITUH, YCTAaHABIMBATD CYIIECTBECHHBIN
MIPU3HAK KJIACCU(UKALIMU, OCHOBAHUS JUIsl 0000IIEHNS U CPABHEHMSI, KpUTEPUU IIPOBOAUMOIO aHAJIN3A;

BOCIIPUHUMATh, (OpMyIHpoBaTh ¥  NPeoOpa3OBBIBATh  CYXKACHUS:  YTBEpAHWTEIbHBIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOPEUUs B (aKTax, JAHHBIX,
HAOJIONEHUSAX M YTBEPXKACHUSAX, MpelaraTb KpPUTEPUM IS BBISBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUNL;

JeNaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIOYEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITENbHO J0Ka3aTeNbCTBA MATEMaTHYECKHX YTBEPXKACHUU (TpSAMble U OT
MPOTUBHOTO), BBICTPAMBATh APTyMEHTAIIMIO, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE CYXICHUS U BHIBObI;

BBIOMpaATh croco0 pemieHrs ydyeOHOHM 3amaun (CpaBHUBAaTh HECKOJIBKO BAapUAHTOB pEILIEHUS,
BbIOMpaTh HanOoJIee MOIXOAAIMINN ¢ YIETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibCKkue 1elCTBUA:

HCI0JIb30BATh BOMPOCHI KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT IMO3HAHUS, (OPMYIHPOBATH BOIIPOCHI,
¢bukcupymole NpoTuBOpeyne, NpodaeMy, ycTaHaBIMBaTh UICKOMOE U JIaHHO€, (OPMHPOBATh TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

IIPOBOJIUTh CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIEAOBAaHUE MO YCTAHOBIICHHUIO
O0COOCHHOCTEl MaTeMaTHYeCKOT0 OOBEKTa, SIBJICHHUS, IpOIlecca, BBISBICHUIO 3aBUCUMOCTEH MEXIy
0o0BbeKTaMU, SIBJICHUSAMH, ITPOLIECCAMU;

CaMOCTOSITENIbHO  (popMynupoBaTh 0000IIEHUST M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOIO
HAOMIOJICHUS, HWCCJIEOBaHMs, OLIEHUBATh JOCTOBEPHOCTb TOJYYEHHBIX pE3ylbTaTOB, BHIBOJIOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOKHOE€ Ppa3BUTHE IpOIECCa, a TAKKE BBIIBUIATh IPEIINOJIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH AePUIMTHI HHGOPMAIUK, JaHHBIX, HEOOXOAUMBIX JIJIsl OTBETAa Ha BOIIPOC U YIS PEIICHUS
3a/1a4u;

BBIOMpATh MHGOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATU3UPOBAThH, CUCTEMATU3UPOBATH U
HMHTEPIPETUPOBATH HHPOPMAIIHIO PAa3IUYHBIX BUJIOB U (POPM MpeacTaBICHUS;

CTPYKTYpUpPOBaTh HH(MOPMALINIO, MPEACTaBIATh €€ B pazNUYHbIX (OpMax, HILIFOCTPUPOBATH
rpapu4ecKu;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH TTO CAMOCTOSITENILHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMmyHukaTHBHBIE YHUBEpPcaIbHbIe yueOHbIe elicTBUS

O60menue:

BOCIIPUHUMATH U (HOPMYIUPOBATH CY)KJIEHUS B COOTBETCTBUU C YCIOBHUSIMH U LIEISMH OOILICHHS,
SICHO, TOYHO, TPaMOTHO BBbIpa)KaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaxX, JaBaThb
MOSICHEHHMSI TI0 X0y PelIeHHs 3a1aui, KOMMEHTUPOBATh MOJIy4YE€HHBIH PE3yabTarT;

B XOJIe 00CYXXJIEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOI TeMbI, TPOOIEMBI, PelaeMoi
3a/lauM, BBICKA3bIBATh WJCH, HAIICJICHHbIE Ha TIOWCK pEIIEHUs, COIMOCTABIAThH CBOU CYXKIEHHUS C
CYXJCHUSIMH JPYTUX YIACTHUKOB JUAIIOTA, OOHAPYKUBATh PA3IUYHME U CXOJICTBO MO3HIIUN, B KOPPEKTHOU
dbopme hopMynTupoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;



IIPEICTABIATh  PE3YNbTAaThl pPELICHUS 3aJaud, OKCIIEPUMEHTA, HCCIEIOBAaHUS, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OopMaT BBICTYIUICHHS C Y4E€TOM 3a/ad IPE3CHTAMH U 0COoOEHHOCTeH
ayJIUTOpUHU.

PeryisiTUBHbIE YHHBePCAJIbHbIE YUeOHbIe NeilicTBUS

Camoopranu3anus:

COCTaBIIATh TUIAH, AITOPUTM PEHICHUS 3aJa49H, BBIOMPATh CIIOCO0 pEmIeHUs ¢ y4ETOM UMEIOITUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUH C
y9€TOM HOBOM MH(OPMAITHH.

CaMOKOHTPOJIb, IMOLMOHAILHBIH HHTEJLIEKT:

BIIQJICTh HAaBBIKAMH TIO3HABATCIILHOW pe(IeKCHy Kak OCO3HAHHsI COBEpIIACMBIX JICHCTBUU H
MBICIIUTEIBHBIX TIPOIECCOB, HMX pPE3yJabTaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
TpoIiecca M pe3ysibTaTa pelieHusl MaTeMaTHIeCKON 3a/1auH;

MPEBHUJIETh TPYTHOCTH, KOTOPBIC MOTYT BO3HUKHYTH ITPH PEIICHUH 3aa9l, BHOCUTh KOPPEKTUBHI B
JeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIECTB, TAHHBIX, HAIICHHBIX OIMMTHMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUEC PE3yJIbTaTa IEJIM U YCIOBUSAM, OOBSICHATH MPUIMHBI JOCTHKCHUS WIIH
HEJOCTHKEHHSI PE3YJIbTATOB JCATESILHOCTH, HAXOIUThH ONTUOKY, J1aBaTh OICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHaA 1€AATEJILHOCTD:

MMOHUMATh U HMCIIOJIH30BaTh MPEHMYIIECTBA KOMAH/JHONH M WHIAUBHIYAILHON PabOTHI TIPH PEIICHUH
y9eOHBIX 3aj1a4, MPUHUMATh IeTb COBMECTHOM JICATEIPHOCTH, TUIAHUPOBATh OPTraHU3aIlii0 COBMECTHOM
paboTHI, pacipeiesiTh BBl pa0d0T, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC U pe3yIbTaT paboThl, 000011aTh
MHEHHS HECKOJIBKHX JIIOCH;

Y4acTBOBATH B TPYIIOBBIX (hopMax padboThI (00CYKIeHUs, 0OMEH MHEHHM, «MO3TOBBIE IITYPMBD» U
MHBIE), BBIIIOJIHATH CBOIO YacTh pabOThl M KOOPIUHUPOBATH CBOU ACUCTBUS C IPYTUMHU WICHAMU KOMAaH/IbI,
OIICHUBATh KaYeCTBO CBOETO BKJIAJa B OOIIUI MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU
B3aMOJIEHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce 00yqaroniuiics moayduT CICAYIONIe MPEAMETHBIC PE3YIbTaThl 110
OTJIeIbHBIM TeMaM paboueil mporpaMMbl y4eOHOTO Kypca « Alredpa v Hauana MaTeMaTUYeCKOT0 aHAIIN3ay:

Yuciaa v BBIYUCICHUS:

CBOOOJIHO OIEPUPOBATh MOHATHUSIMH: PAIMOHAIBHOE YHCIIO, OECKOHEYHAs! MEPUOIUYECKasi IpoOb,
MPOLIEHThI, MUPPAUUOHAIBHOE YHCJIO, MHOYKECTBA PALMOHAIBHBIX M JACHUCTBUTEIBHBIX YHCET, MOMYIb
JEUCTBUTEIBHOTO YKCIIA;

MIPUMEHSTH JIPOOHU M MPOIICHTHI JUISl PEIICHUS MPUKIATHBIX 33/1a4 U3 Pa3JIMYHbIX OTpaciiell 3HaHUH 1
peabHOM )KU3HU;

MPUMEHITh TPUOMIKEHHBIC BHIYMCICHHS, TIPaBUIIa OKPYTTICHUS, IPUKUAKY U OLEHKY pe3yibTara
BBIYHCJICHUM;

CBOOOJHO OMEPUPOBATHh MOHATHEM: CTENEHb C IENBIM MOKAa3aTeNIeM, HCIOJIb30BaTh MOIXOISIIYIO
(dbopMy 3amucH IEHCTBUTENBHBIX YHCET A PeIISHHs MPAKTUYECKUX 33/1a4 U MPEICTaBICHUS TaHHBIX;

CBOOOHO OTEpUPOBATH MOHATHEM: apUPMETHUECKUI KOPEHb HATYPaTbHOU CTETICHU;

CBOOOJHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBLHBIM IMOKA3aTelNeM;

CBOOOJHO OTEPUPOBATH MOHATUAMU: JIOTapu(M YHcIa, TECITUYHBIE U HaTypallbHbIE IOTapU(MBI,

CBOOOJHO OTEpUPOBATH MOHATUSMU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC YUCJIIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U APKTAHI'€HC YHUCIIOBOTO ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA:



cBOOOJTHO ONEpPHpPOBATh MOHATUSAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC
YPaBHEHUS U ypaBHEHUSI-CIIEACTBUSI, PABHOCUIIbHBIE HEPABEHCTBA;

MPUMEHATh Pa3IMYHbIE METOJbI PEIICHHUS PAlMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX ypaBHEHUH,
IIPUMEHSTh METO/I HUHTEPBAJIOB JIJIsl pELIEHHSI HEPABEHCTB;

cBOOOJTHO OTEPUPOBATH MOHATUSMH: MHOTOYIEH OT OJHOW NMEpeMEHHOH, MHOTOYICH C IENIBIMU
KodppuIreHTaMH, KOPHU MHOTOWICHA, IPUMEHSATH JIeICHUe MHOTOWICHAa HAa MHOTOWIEH C OCTaTKOM,
teopemy be3y u Teopemy Buera s peuienus 3aaay;

cBOOOJTHO OTIEpUPOBATH MOHATHUSAMHU: CHCTEMa JIMHEWHBIX ypaBHEHWH, MaTpHIa, OIpPEIeUTeNh
MaTpulbl 2 X 2 W €ro reoMeTpUYECKUl CMBICH, MCIOJB30BaTh CBOMCTBA OIpenenuTens 2 X 2 g
BBIYMCIICHUS] €r0 3HAYEHUS, IPUMEHSITh ONPEICIIUTENN Ul PELICHUsI CUCTEMbl JIMHEHHBIX YpaBHEHUH,
MOJENIUPOBATh pealbHbIE CHUTyallUM C IIOMOIIbIO CHCTEMbl JIMHEMHBIX YypaBHEHUM, MCCIEI0BaTh
MTOCTPOEHHBIE MO/JIENIH C IOMOIIIbIO MAaTPULL U OTIPEAETUTENEN, HHTEPIPETUPOBATH [TOJyYEHHBIN pe3yibTar;

HCI0JIb30BATh CBOMCTBA JIEHCTBUI C KOPHAMM 1S TpeoOpa30BaHMsl BbIPaKEHUH;

BBINIOJIHATh NPEOOpa30BaHMsI YMCIOBBIX BBIPAKEHHH, COJEp)KalIMX CTENEHH C PalUOHAIBHBIM
IIOKa3aTeseM;

HCI0JIb30BATh CBOICTBA JIorapu(mMoB [Uisl TpeoOpa30BaHUs JOrapu(PMUUECKUX BbIPAKECHHUI;

CBOOOJHO OMNEpPHpPOBaTh MOHITHSMM: HppalMOHaJbHbIE, IOKa3aTeIbHbIE U Jorapumuueckue
YpaBHEHHUS, HAXOJAUTh UX PEUICHUS C TIOMOIIbI0 PAaBHOCUJIIBHBIX MEPEXO0/I0B MIIM OCYIIECTBIISISI IPOBEPKY
KOpHEW;

MIPUMEHSTh OCHOBHbIE TPUTOHOMETPUYECKHE (POPMYIIBI AJIsl TPeoOpa30BaHUs TPUTOHOMETPUUECKUX
BBIPAKEHU;

CBOOOJHO OINEpPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, NIPUMEHATh HEOOXOIUMbIE
(GopMyIbI 1151 peIIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUI;

MOJIEIUPOBATh pEalbHbIE CUTYallUM Ha S3bIKE alreOpbl, COCTaBJIATh BBIPAKEHMS, ypPaBHEHUS,
HEPABCHCTBA IO YCIOBUIO 3aJaydd, MCCIEAO0BATH IOCTPOCHHBIE MOJEIM C HMCIOJIB30BAaHUEM ammapara
anreOpsl.

DOYyHKUUM U TPaPUKH:

CBOOOJIHO OIEpPUPOBATH MOHATUAMU: (PYHKIMS, CHOCOOBI 3aJaHus (YHKIHH, B3aUMHO OOpaTHbIE
GbyHkuuy, KoMnos3uuusa (yHKUMH, rpauk (QyHKIMM, BBINONHATH 3JIEMEHTapHble HpPeoOpa3oBaHUs
rpaduKoB (PyHKIIHI;

cBOOOJTHO OIIEPUPOBATh NOHATUAMMU: 00JIACTh ONPEIEIICHHUS] U MHOKECTBO 3HAUYCHUH (DYHKIIMH, HYJIU
(GyHKLUH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CcBOOOJIHO ONEpUpPOBaTh MOHATUAMU: YETHbIE U HEUETHBbIE (DYHKLMHU, NEpUOIUNYEcKUe (YHKIHUH,
IPOMEXXYTKH MOHOTOHHOCTH (DYHKIIUM, MAKCUMYMBbl U MUHUMYMbI (DYHKIMH, HauOOJIbIlIee ¥ HAUMEHbIIIEee
3Ha4YeHHe (PYHKIUU HA IPOMEKYTKE;

cBOOOJIHO OIEpUPOBAThH MOHATUSAMU: CTENEHHAs (PYHKIMS ¢ HATYpaJbHBIM U LIEJIBIM MOKa3aTeseM,
rpaduK CTerneHHON (YHKIUU C HAaTypaJbHBIM U LIEJBbIM IIOKa3aTeneM, rpaguk KOpHsS n-oi CTENEHH Kak
(GyHKLIMU 00paTHOMN CTENEHH ¢ HaTypallbHbIM MOKa3aTeseM;

ONEepHPOBATh MOHATUSAMM: JIMHEHHas, KBaJpaTHUyHas M APOOHO-IMHEHHass (YHKIUH, BBIIOJIHSATH
3JIEMEHTAapHOE UCCIIEeI0OBAaHNE U TOCTPOEHHE UX Ipa(UKOB;

cBOOOJTHO ONEPHPOBATh MOHATUSAMMU: MTOKA3aTeNIbHasl U Jorapupmuueckas GyHKIUU, X CBOWCTBA U
rpaduKy, UCIOJIb30BaTh UX I'paUKy s pellieHHs ypaBHEHMIA;

CBOOOJTHO ~ OMEpHpOBaTh MOHATUSAMH: TPUTOHOMETPHUYECKAas OKPYKHOCTb,  OINpeE/eieHue
TPUTOHOMETPUUECKUX (PYHKILIUI YHUCIOBOTO apryMEHTa;

UCMOJb30BaTh rpaduku GyHKIUN IS MCCIeI0BaHUs MPOLECCOB M 3aBUCHUMOCTEH MpHU pelieHuu
3aa4y U3 JPYTUX yuyeOHBIX MPEAMETOB U PEaNbHON KHU3HH, BBIpaKaTh (HopMyrIamMH 3aBUCUMOCTH MEX]Y
BEJIMYMHAMU;

Havaja maTeMaTH4eCKOro aHaJImM3a:



cBOOOJTHO ONIEPUPOBATH MOHATUAMU: apu(METHUECKAs U T€OMETPHUECKas IPOTpeccHsi, 0ECKOHEUHO
yOBIBarOIIasi TEOMETPUUECKasi MPOTPECCHs, TUHEHHBI M SKCIIOHEHIUAIBHBIA POCT, (OpMYyNa CIOKHBIX
MIPOIICHTOB, UMEThH MPEJICTABIICHHE O KOHCTAHTE;

MCIOJIB30BATh MPOTPECCHH [T PELICHUS PEaTbHbIX 3a/1a4 MPHUKIIATHOTO XapaKTepa;

cBOOOTHO OTIepHpOBAThH MOHATUSMHU: MOCJIeI0BATEIbHOCTb, CHOCOOBI 3aaHHS
MOCIIEIOBATEIIbHOCTEH, MOHOTOHHBIE M OTPaHUYEHHBIE IIOCIIEAOBATEIBHOCTH, TOHUMATh OCHOBBI
3apOXKICHUS MAaTEMaTHYECKOTO aHaJIM3a KaK aHainn3a 0ECKOHEYHO MaJlbIX;

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: HETIPEpPhIBHBIE (DYHKINHU, TOUYKU pa3pbiBa rpaduka GyHKIUH,
aCUMINTOTHI rpaduka QyHKUNU;

cBOOOJTHO OIEPHUPOBATH MOHATHEM: (QYHKIUS, HEMpPEpbIBHAs Ha OTPE3Ke, MPUMEHSTHh CBOWCTBA
HETPEPBIBHBIX (DYHKIMN IJIs1 pEeHICHUs 3a7ay;

cBOOOJTHO OMNEpUPOBaTh NMOHSATHSIMH: TIepBasi U BTOpas MPOU3BOAHBIE (YHKIIMHU, KacaTeJbHas K
rpaduky GyHKIUY;

BBIUMCIIATH MPOU3BOHBIE CYMMBI, TIPOU3BEICHHS, YACTHOTO M KOMIIO3UINH JBYX (YHKIHH, 3HATH
MIPOU3BO/IHBIC DIIEMEHTAPHBIX (DYHKIINH;

WCTIOJIH30BATh TEOMETPUUYECKHIA U (PU3UIECKUI CMBICIT TIPOU3BOHOM /TSl pEIICHHS 3a/1a4.

MHo:xecTBa M J10THKA:

cBOOOJTHO OTIEPHPOBATH TIOHSATHSIMH: MHOXKECTBO, OTIEPAIIMY HaJl MHO)KECTBAMH;

WCTIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapaT sl ONMUCAaHHWS pPEaJbHBIX IPOIECCOB U
SIBIICHUH, TIPY PEIICHUH 3a/1a9 U3 JPYruX yIeOHBIX MPEIMETOB;

CBOOOJTHO OMEpUPOBaTH MOHSATHSIMH: OIPENENICHHe, TeopeMa, ypaBHEHHE-CIIEACTBHE, CBOWCTBO
MaTeMaTHIEeCKOTO 00BEKTa, TOKA3aTeIbCTBO, PABHOCHIILHBIC YPaBHEHUS H HEPABEHCTBA.



TEMATHUYECKOE IINIAHUPOBAHUE

n/n

HaumenoBanue
pa3jiesioB U TeM
MPOrpamMmbl

KoaudecTBo 4acoB

Bcero
padoThI

KoHTpoJbHBIE

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

MHoxkecTBO
JICUCTBUTEIIHHBIX YHCEIL.
MHOTOYJICHEL.
PanmonansHEIC
YpaBHEHUA U
HepaBeHCTBa. CHCTEMBI
JINHEWHBIX YPAaBHEHUN

24 1

2,6,7,10

OyHKIMU U TpadUKH.
CrenenHnas GpyHKIHUS C
LEJIBIM [TOKa3aTeseM

12 1

2,6,8,9

Apudmernueckuit
KOpPEHb N-Oi CTETIEHH.
HppannonanbHbie
YpaBHEHUS

15 1

2,4,5,6,7,9,10

IlokazarennHas
byHKIIHS.
IlokazarennHBIC
YpaBHEHUS

10 1

2,5,6,7,8,9,10

Jlorapudmuueckas
byHKIIHS.
Jlorapugmuueckue
ypaBHCHHS

18 1

2,6,8,9,10

Tpuronomerpuyeckue
BBIPKEHUS U
ypaBHEHUS

22 1

2,3,5,6,9

[TocnenoBarensHOCTU U
Mporpeccuu

10 1

1,2,3,5,6,9,10

HenpepriBHbIe
¢byukuun. [IpousBoaHas

20 1

2,6,8,9

[ToBTOpEHuUE,
0000111eHHE,
cucTeMaTu3alus 3HaHUH

2,6,8,9

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

136 10

NOYPOYHOE N/IAHUPOBAHUE




Ne Jara
Tema ypoka JomalHee 3a1aHue

n/n U3y4YeHHUd
MHO0xecTBO, orepanuu HajJ MHOKECTBAaMU U UX

1 . 02.09. .1, Ne3,8
CBOICTBA

2 Juarpammbl Ditniepa-Benna 03.09 M.2, Ne2,5
[IpuMeHeHne TeOPEeTUKO-MHOKECTBEHHOTO armnapara Jist

3 03.09 Mn.2,Ne9,11,13
pelIeHus 3aaa4

4 Parnmonansabie yncia. OOBIKHOBEHHBIE U JECATUYHEIE 05.09 13 Nod6

.3, Ne 4,
IpoOu, MPOLEHTHI, 0ECKOHEYHBIE IEPUOTUIECKUE TPOOH
Paumonansueie uncna. OObIKHOBEHHBIEC U JECATUUHBIC

5 09.09 M.3, Ne 8,10,12,14,16
IpoOu, MPOLIEHTHI, 0ECKOHEYHBIE IEPUOTUIECKUE TPOOH
IIpnmenenue qpoOeii U MPOIIEHTOB IS PELIEHUS

6 p P P p 10.09 M.4,Ne 3,6
MPUKIIAHBIX 33]1a4
IIpnmenenue qpoOeii U MIPOIIEHTOB I PELIEHUS

7 P P p p 10.09 M.4,Ne 4.8,4.15
MPUKIIAHBIX 33]1a4

8 [elictBuTenbHbIe ynciia. ParmonanpHbie U 12.09 N.5,Ne5.2,5.4,
UppanrOHAIbHbIE YKCIIa ' 5.7

9 ApubdmMernueckue oneparuu ¢ AeHCTBUTEITLHBIMHU 16.09 MN.5, Ne 5.9, 5.11,
YHUCIaMU ’ 5.13

.5, Ne 5.16, 5.18,

10 | Moxaynb neiiCTBUTENEHOTO YHCTIA U €T0 CBOICTBA 17.09 5.20, 5.22,

5.24,5.26

1 [TpubmxEHHBIC BRIYUCIICHHUSI, IPABHIIA OKPYTJICHHUS, 17.09 MN.6, N2 6.2, 6.4,
MPUKHUJIKA U OLIEHKA pe3yJibTaTa BIYMCICHUI ' 6.6
OCHOBHBIE METO/IbI PEIICHHS LIETBIX U TPOOHO- M.6, N2 6.8, 6.10,

12 b . P 19.09 6.12, 6.14,
palMOHAIBHBIX YPABHEHUHN U HEPABEHCTB 6.16

13 OCHOBHBIE METOJIbI PEIICHUS LETBIX U JPOOHO- 23.09 MN.7,Ne 7.3, 7.5,
palMOHAIBHBIX YPABHEHUH U HEPABEHCTB ' 7.7

14 OCHOBHBIE METOJIbI PEIICHUS LETbIX U APOOHO- 24.09 M.7,Ne 7.9, 7.12,
palMOHAIBHBIX YPABHEHUHN U HEPABEHCTB ' 7.14,7.16

15 MHorousieHsl 0T OJHOUM IepeMeHHou. Jlenenne 24.09 MN.8,N2 8.2, 8.4,
MHOTIO4JI€Ha Ha MHOTOWIEH C OCTaTKoM. Teopema besy ' 8.6

16 MHoroujeHs! ¢ 1eabIMA K03 duiinenramu. Teopema 26.09 MN.8, No 8.8, 8.10,
Buera ) 8.13,8.15

N . .8,N2 8.17, 8.

17 Pemienue cucreM TMHEWHBIX ypaBHEHUM 30.09 8“ 281’N 8.17,8.19,

MN.9, Ne9.2,9.4,
18 Pemenue cucreM TMHEWHBIX ypaBHEHUN 01.10 9.6,9.8,
9.11,9.13
Marpuna cucTeMbl JINHEWHBIX YPABHEHUN.
. . 010.2, 10.

19 | Onpenenurens MaTpuLbl 2X2, €ro reoMeTpUIECKUi 01.10 ?0170’1 gg 10.2,10.5,
CMBICJI U CBOWCTBA; BBIUMCIIEHUE €r0 3HAUYEHUS '

20 Onpenenurens MaTpUILBL 2X2, €ro TEOMETPUUECKUI 03.10 M.11, Ne 11.2, 11.4,
CMBICII U CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHHUS ’ 116,11.8
[IpuMeHeHue onpeaenuTens 1 pelIeHUs] CUCTEMBI M11, Ne 11.10, 11.12,

21 07.10 11.15, 11.17,

JIMHEWHBIX YpaBHEHUN

11.19




Pemenne MPUKIIAJHBIX 3a/1a4 C TIOMOIIBIO CUCTCMbI

M. 11, Ne 11.21, 11.23,

22 N N 08.10 11.25, 11.27,
JTUHEHHBIX YpaBHCHUN 11.29,11.31
23 Pemrenne npukiagHbixX 3a/1a4 C TOMOIIBIO CUCTEMBbI 08.10 M. 12, Ne 12.2, 12.4, 12.6,
JIMHEWHBIX YPaBHEHUN ' 12.8,12.10
KonrpoJabsnas padora: "PanuoHajibHble ypABHEHHUST U N.12, N2 12.12,12.14,
24 . 1 10.10 12.16, 12.18,
HepaBeHcTBa. CHCTEMBbI JTHHEHHBIX YPABHEHHH 12.20,12.22
o5 ®dynknus, cnocoos! 3ananus GyHKuun. B3aumuo 14.10 TZ ;92’1@93112.25’ 12.27,
oOparusie ¢pyHkiuu. Kommosunus ¢pyHKkuui 12.33
I'paduk QyHKIMH. DIEMEHTaPHbIE TPEOOPA30BAHHUS N.13, Ne13.2,13.4,
26 . 15.10 13.6,13.8,
rpagukos dyHKimit 13.10, 13.12
OO6uacTh omnpesesieHns] © MHOYKECTBO 3HaUYEHUN M.13, Ne 13.16, 13.18,
27 | dysxkuun. Hymn ¢pyaknuu. TIpoMexyTku 3HaK 15.10 13.20, 13.22,
MOCTOSHCTBA 13.24
YETHRIE U HEYETHBIC kuu. Ilepuoanueckue
28 Pyn p 17.10 M.14, Ne 14.2, 14.4, 14.6
¢byskuu. [IpoMexxyTki MOHOTOHHOCTH (PYHKIIUU
MaxkcUMyMBl 1 MUHUMYMBI kuuu. Hanbombiiee u
29 m yMbI pyH 21.10 M.14, Ne14.9, 14.11
HaWMEHbIIIee 3HaUeHUE (QYHKITUU HA TTPOMEKYTKE
. . . 014, :
30 | Jluneiinas, kBagpaTUudHas U ApOOHO-IMHEHHAs GyHKIUK | 22.10 T4114;’ T A 112) 13,14.15,
DneMeHTapHOE MCCIIeIOBaHNE U TTOCTpOeHUE TpaduKoB
31 P . p pag 22.10 M.15, Ne 15.2, 15.4
9TUX (PyHKITHI
39 DneMeHTapHOE MCCIIeIOBaHNE U TIOCTpOeHUE TpaduKoB 24,10 M.15, No15.6, 15.9,
5TUX (PyHKIMI ' 15.12
o
33 | Crenens c neisiM nokaszareneMm. bunom Herotona 05.11 .15, Ne 15.14,15.16,
15.18, 15.20
34 CreneHb ¢ LeIbIM IToka3areieM. buanom Hrrotona 05.11 M.16, Ne16.2, 16.4
35 CrenenHas GyHKIUS ¢ HATYPAJTbHBIM U IEIBIM 07.11 M.16, Ne 16.6, 16.8,
nokaszatenem. E€ cBoiicTBa u rpaduk ' 16.10
36 KonTpoabHas padora: "Crenennas gpynkuus. Eé 1111 ?611?1 Ne 16.12,
" " . .14,
CBOIiCTBa U rpaguk 16.16
37 Apudmernueckuii KOpeHb HaTypaIbHON CTETICHU U €T0 1211 N.17, Ne17.2,17.5,17.7,
CBOMCTBa ' 17.9,17.11
38 Apudmernueckuii KOpeHb HaTypaIbHON CTETICHU U €T0 1211 MN.17, No17.14, 17.16,
CBOMCTBA ' 17.18,17.21
[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHHIH, COAEPIKAIINX M.18,Ne 18.2, 18.4,
39 peobp P ’ P 14.11 18.6,18.8,
CTETIeHU U KOPHU 18.10
40 [IpeoOpazoBaHMs YUCIOBBIX BBIPAKEHHH, COAEPKAIUX 1811 M.18, Ne 18.12, 18.14,
CTEIEHU U KOpHU ' 18.16, 18.18
41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKESHHM, COIEPKAIIIX 1911 M.19, Ne19.2, 19.4,
CTEIEHU U KOpHU ' 19.6
42 Uppatnmonansubie ypaBHeHUs. OCHOBHBIE METOIbI 19.11 M.19, Ne 19.8, 19.10,

peleHus] UPPALMOHAIBHBIX YpaBHEHHH

19.12,19.14




WppanmonaibHblie ypaBHeHUs. OCHOBHbBIE METOIbI

.20, Ne 20.2, 20.4,

43 . 21.11
pelIeHns nppaloOHaIbHbIX YpaBHEHUN 20.6, 20.9
44 WppanmonaibHblie ypaBHeHUs. OCHOBHbBIE METObI 25.11 M.20,Ne 20.13, 20.15,
pelIeHus UPPALMOHAIBHBIX YPABHEHUI ' 20.17,20.19
45 PaBHOCWIBHBIE ITEPEXOBI B PELICHUU UPPALMOHAIBHBIX 26.11 M.21, N 21.2, 21.4,
ypaBHEHUI ' 21.6,21.8
MN.21, Ne 21.10, 21.12,
46 PaBHOCWIBHBIE ITEPEXOBI B PELICHUU UPPALMOHAIBHBIX 26.11 21.15,21.17,
YpaBHEHU U : 21.19
PaBHOCWIBHBIE ITEPEXO/bI B PELIEHUN UPPALMOHAIBHBIX
47 . p p pp 28.11 M.22,Ne 22.2,22.4,22.6
YpaBHEHUH
PaBHOCWIBHBIE ITEPEXOBI B PELICHUN UPPALMOHAIBHBIX
48 N P p bp 02.12 M.22, Ne 22.9,22.11
YpaBHEHUH
CsoiicTBa 1 rpad Uk KOPHS N-0#1 CTENEHN KaK KIINHA
49 . pad P dyn 03.12 M.23, Ne 23.2,23.4, 236
00paTHOM CTENEHU ¢ HaTypalbHBIM MTOKa3aTeleM
50 CpoiicTBa U rpaduK KOpHs N-Oi CTENEHN KaK PYHKIIUU 03.12 M.23. Ne 23.8, 23.10,
00paTHOM CTETEeHHU ¢ HaTypalbHBIM MTOKa3aTeleM ' 23.12
51 KountpoJasHnas patdora: "CBoiicTBa 1 rpadpuk KopHs 05.12 M.23, No 23.14, 23.16,
N-oii crenenn. UppaunonanbHbie ypaBHeHus ' ' 23.18,23.20
. . . 024.2,24.
52 | CreneHsb ¢ palMOHAILHBIM TTOKa3aTelieM U €€ CBOMCTBA 09.12 94264’2 Ts 24.2,24.4,
MN.24, Ne 24.10, 24.12,
53 | CreneHsb Cc palMOHaJILHBIM MOKa3aTeNeM U €€ CBOMCTBA 10.12 24.14,24.16,
24.18, 24.20,
M. 24, Ne 24.22, 24.24,
54 CreneHb ¢ pallMOHaIbHBIM MTOKAa3aTeJIeM U €€ CBOMCTBA 10.12 gjgi” gjgg’
24.37
55 | [lokazarenpHas GyHKIHS, €€ CBOMCTBA U rpaduk 12.12 MN.25, Ne 25.2, 25.4, 25.6
Hcnonp3oBanue rpapuka KLWH IS peLIeHUs
56 . paduica pyn P 16.12 M.25, Ne 25.9, 25.11
YpaBHEHUU
57 Hcnonb3oBanue rpaduka QyHKIUU A pelIeHUs 1712 M.26, Ne 26.2, 26.4,
ypaBHEHUI ’ 26.6,26.8
58 IToxa3zarenbHble ypaBHEeHUsI. OCHOBHBIE METOIbI 1712 M.26, N 26.10, 26.12,
peuieHus MoKa3aTeNbHbIX YPaBHEHUM ' 26.14, 26.17
[TokazarenbHble ypaBHeHUs.. OCHOBHBIE METOIBI M.26, Ne 26.19, 26.21,
59 . 19.12 26.23, 26.25,
pEILIEeHNs T0KA3aTeIbHbIX YPABHEHUN 26,28
60 IToka3zarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI 2312 .26, Ne 26.30, 26.34,
pelIeHus oKa3aTeNIbHbIX YPaBHEHUH ' 26.36, 26.38
61 O6o6maromuit ypok: "I[lokazarenbHas GyHKIHSL. 2412 .26, No 26.42, 26.44,
IToxa3aTenbHble ypaBHEHUS" ' 26.46, 26.49
KontpoanHas patdora: "Iloxa3zaTeanbHast PYHKIIHA.
62 P P " by 24.12 MN.27, Ne 27.2,27.4,27.6
Iloka3aTenbHbIC YPABHEHUA
63 | Jlorapudm uucna. CoiicTBa Jorapugma 26.12 M.27,Ne 27.8,27.10,

27.12,27.14




64 | Jlorapudm gncna. CoiicTa norapudma 30.12 M.27,Ne 27.18, 27.20
o
65 | [ecaruuHble U HATypaJbHBIE JOTAPUPMBI 13.01 27'222"\“ 21.22,27.27,
CCSTUYHBIC M HATYPAIbHBIC JIOrapu(MbI . .28, N 28.2, 28.4, 28.
66 yp p 14.01 .28, Ne 28.2, 28.4, 28.6
9 o
67 | [IpeoOpa3oBanue BeIpaKEHHIA, COAep KalIuX Jorapudmer | 14.01 ;‘2182"\“ 28.8, 28.10,
9 o
68 | IIpeoOpazoBaHue BRIPAXKESHHMA, COIEPKAITUX JorapudmMbel | 16.01 Sézli’N_ 28.14, 28.16,
9 o
69 | IIpeoOpazoBaHue BRIPAXKESHHMA, COIEpKATUX JorapudmMber | 20.01 ;;269' N2 292,294,
M.29, Ne 29.8, 29.10,
70 Jlorapudmugeckas KITus, e€ cBOMCcTBA U rpaduk 21.01 29.12, 29.14,
p YH P
29.16
oo o o
71 | Jlorapupmuueckas pyHKuMsI, €€ CBOICTBA U Irpaduk 21.01 3“6360’3 2; 30.2,30.4,
7 Ucnonws3oBanne rpaduka GyHKIIUU A1 pEIICHUS 53.01 M.31, No 31.2, 31.4,
YpaBHEHUU ' 31.6,31.8
Hcnomap3oBanue rpaduka KLUH IS peIIeHUs M.31, N2 31.10, 31.12,
73 . pacuka yn P 27.01 31.14, 31.16,
ypaBHEHHIA 3118
Jlorapudmuueckne ypaBHeHUs1. OCHOBHBIE METOIbI M.31, N2 31.22,31.24,
74 prd M i 28.01 31.26, 31.28,
perieHust JorapupMHUECKUX yPaBHEHU I 31.30
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOIbI N.31, No 31.34, 31.36,
75 . 28.01 31.39,31.41,
pereHus JorapupMHUIECKUX YpaBHECHUN 31.43, 31.45
Jlorapupmuueckue ypaBHeHUs.. OCHOBHBIE METOIbI
76 pue P . 30.01 MN.32, Ne 32.2,32.4
pereHust JorapupMHUECKUX ypaBHEHUH
77 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH JIOTapU(MUUECKUX 03.02 M.32, N 32.6,32.8,
ypaBHEHUI ' 32.10
PaBHOCHUIILHBIE TIEPEXO/IbI B PEIEHHUH JIOrapu(QMUUECKHX N.32, No 32.14, 32.16,
78 . 04.02 32.18,32.20,
YpaBHEHHIA 3222
29 Konrtpoabnas padora: "Jlorapupmuyeckas 06.02 22322 229 :22-24' 32.26,
¢pynkuus. Jorapupmunueckue ypapHenus" 3234
CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YHCIIOBOTO
80 10.02 MN.33, N2 33.2,33.4,33.6
aprymMeHTa
81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YHCIIOBOTO 11.02 M.33, Ne 33.8, 33.10,
aprymeHra ) 33.12,33.14
ApKCUHYC, aDKKOCHHYC U apKTaHT€HC YHCIIOBOTO N.33. Ne 33.16, 33.18,
82 P Yo &P yenap 13.02 33.20, 33.22,
apryMeHTa 33.24
83 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YHCIIOBOTO 17.02 M.33, Ne 33.28, 33.30,
apryMeHTa ) 33.32,33.34
TpuroHomeTpuveckast OKpy>KHOCTb, ONIPEICTICHHE
84 p p Py o p 18.02 MN.34, Ne 34.2,34.4
TPUTOHOMETPUYECKHUX (PYHKIUI YUCIIOBOTO apryMEHTa
85 TpuronomeTpuveckast OKpyKHOCTb, ONIPEICTICHHUE 18.02 M.34, No 34.6, 34.8,

TPUTOHOMETPUYECKUX (PYHKIIUI YUCIIOBOTO apryMeHTa

34.10, 34.12




86 | OcHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 20.02 MN.35, Ne 35.2, 35.4
87 | OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 24.02 MN.35, Ne 35.6, 35.8
88 | OcHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 25.02 MN.35, Ne 35.10, 35.12
89 | OcHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 25.02 .36, Ne 36.2, 36.4
.36, N2 36.6, 36.8,
90 | [IpeoOpa3oBaHKHe TPUTOHOMETPUIECKUX BBIPAKCHUH 27.02 36.10, 36.12,
36.14
. . 037.2,37.
91 | [IpeoOpa3oBaHKHe TPUTOHOMETPUIECKUX BBIPAKCHUH 03.03 3“7367’3 ?8 37.2,374,
. . 038.3, 38.
92 | [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 04.03 28378’ Ne 38.3, 38.5,
. . 038.9, 38.
93 | [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 04.03 28?’12’ 28 f: 93811,
. . 038. :
94 | Pemenne TPUTOHOMETPUYECKUX YPaBHEHHUI 06.03 2832? Ne 38.18, 38.21,
95 | Pemenne TpUTOHOMETPUYECKUX YPaBHEHHUI 10.03 MN.39, N2 39.2,39.4,39.6
. . 039.8, 39.
96 | PemeHne TPUTOHOMETPUYECKUX YPaBHEHHUI 11.03 29312’ Ne 398, 39.10,
. . 039, :
97 Pemrenne TpuroHoMeTpu4ECKUX ypaBHEHUN 11.03 .39, Ne 39.15, 39.17,
39.20, 39.22
. . 039, :
98 | PemeHne TPUTOHOMETPUYECKUX YPaBHEHHUI 13.03 2933% Ne 39.25,39.28,
99 | Pemenne TpUTOHOMETPUUYECKUX YPaBHEHUM 17.03 MN.40, N2 40.2, 40.4
.40, N2 40.6, 40.8,
100 | Pemenne TpUTOHOMETPUYECKUX YPaBHEHUIN 18.03 40.10, 40.12,
40.14
KonTposbHas padora: "Tpuronomerpuieckune .40, N2 40.16, 40.18,
101 " 18.03 40.20, 40.22,
BbIpa:KeHHsI 1 TPUTOHOMETPHYECKHEe YPABHEHUS 4024
[TocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHUS
o o o
102 | mocaemoBarenbHOCTEN. MeTOo MaTEMAaTHUECKON 20.03 Zloz:'g Ne 40.28, 40.30,
WHIYKIHH
MOHOTOHHBIE M OTPAaHUYCHHBIE TIOCIICIOBATEIILHOCTH.
103 24.03 N.41,Ne 41.2,41.4
HcTopust aHaim3a 6€CKOHEUHO MaJIbIX
MN.41, Ne 41.7,41.9,
104 | ApudMernueckas IpOrpeccus 25.03 41.11, 41.13,
41.15
N.41, Ne 41.17, 41.19,
105 | 'eomeTpuueckas mporpeccus 25.03 4121, 41.23
o
106 | beckoHeuHO yObIBaroIIas reOMeTpUYecKas Iporpeccust 27.03 212) Ne 41.26, 41.28,
Cymma OeckoHEYHO yObIBaOIIel reOMeTpHUeCKOi
107 | ™ Y P 07.04 N.42, Ne 42.2,42.7
porpeccun
JIuHEeHBIN U SKCIIOHEHIMAIBHBINA pocT. Yuco e. M.42,Ne 42.9,42.11,
108 08.04 42.13, 42.15,
dopmyna CI0KHBIX IPOLIEHTOB 4217
109 JIuHEeHBIN U SKCIOHEHMAIBbHBIN pocCT. Huclo e. 08.04 N.42, No 42.21, 42.23,

cDOpMyJ'IEl CJIOJKHBIX IPOUCHTOB

42.25




Hcnosib30BaHNuEe IPOrpeccUy JUIsl pELIEHUs peaJIbHbIX

N.42, Ne 42.28, 42.30,

110 10.04
3a7a4 NPUKIIAJHOTO XapakTepa 42.32
111 KoutpoabHnas patdora: "IlociienoBaTeibHOCTH U 14.04 M.43, Ne 43.2, 43.4,
nporpeccun" ' 43.6
o .43, Ne 43.8, 43.10,
112 | HenpepbIBHBIC (GYHKIIUHN U UX CBOMCTBA 15.04 43.12 4314
. M.43, Ne 43.16, 43.18,
113 | Touka pa3pbiBa. ACUMITOTHI TpapuKOB HYHKIHUH 15.04 13,22
114 | CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA OTPE3KE 17.04 Egi?;’ Ne 43.25, 43.27,
115 | CpoiicTBa pyHKIMI HENPEPHIBHBIX HAa OTPE3KE 21.04 N.44, N2 44.2,44.5
116 | Meroa HHTEPBAJIOB /IS pEIICHUS] HEPABEHCTB 22.04 .44, Ne 44.8, 44.10,
44.12, 44.14
117 | Meroa UHTEpBAJIOB AJISl PELICHUS] HEPABEHCTB 22.04 .45, Ne 45.2
118 | Meroxa HHTEPBAJIOB /IS pelICHHUS] HEPABEHCTB 24.04 MN.45, Ne 45.4
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX KA 11
119 | P pep Py 28.04 M.45, Ne 45.6, 45.8
perieHus 3aaa4d
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX KA J1s1
120 p pep ymxn 29.04 AnpakTnyeckne KapTouKu
perieHus 3aaa4y
NuamnsmpayanbHoe
121 | [lepBas u BTOpast MpOM3BOAHBIC (DYHKIIUU 29.04 ANBIAY
3afaHve
122 | Onpenenenue, reOMETPHYESCKHI CMBICT TTPOU3BOTHOM 05.05 .38, Ne38.13,16,18
123 | Onpenenenue, GU3NUECKUI CMBICT TTPOU3BOTHOM 05.05 M.38,N238.21,24,26
o NuamnsmayanbHoe
124 | IIpousBoIHBIE 2JIEMEHTAPHBIX (HYHKIIUHA 06.05 AMBAAY
3afaHve
125 | [IpousBoHBIE 3JIEMEHTAPHBIX (HYHKIIHMA 06.05 AMaaKTUYecKue KapTouku
[IpousBoiHasi CyMMBI, TPOU3BEACHHUSI, YACTHOTO U
126 p A ™ g p s 08.05 M.38,Ne38.3,5,7,9(4eTHble)
KOMITO3UIIUU (PYHKLIUN
[IpousBoHasi CyMMBI, MPOU3BEACHHUSI, YACTHOTO U
127 p A ™ 9 p s 12.05 AnpaKkTMYecKne KapTouKu
KOMITO3UIIUHU (PYHKUIHN
[IpousBoHas CyMMBI, MPOU3BEACHHUSI, YACTHOTO U
128 | xomno3unuu QyHKIME. YpaBHEHHE KacaTeIbHOM K 13.05 OnaakTnyeckne KapToUKu
rpaduxy GyHKIUU
. NHamnsmayanbHoe
129 | YpaBHeHue kacaTenbHOU K rpaduky GpyHKINUN 13.05 AMBAAY
3afaHve
130 | KonTpouasnas padora: "Ilpon3Boanas" 15.05 AnaakTUyeckme KapTouku
[ToBTOpeHue, 06001IeHNE, cCCTeMaTH3all1sl 3HAHUI:
131 |, . 19.05 [MAaKTUYeCKMe KapToUKM
YpaBHeHus
132 | UroroBasi KOHTpO./ILHAsSI padoTa 20.05 3afaHua u3 Tectos EMN
133 | UroroBasi KOHTPO./ILHAsSI padoTa 20.05 3afaHua u3 Tectos EMN
[ToBTOopenue, 0000IeHNE, CHCTEMATHU3allis] 3HAHMIA:
134 | P . B B 22.05 3afaHua us Tectos EM
YpaBHeHus
134

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

Mep3snsik A.I'. HomupoBckuii [. A.. AnreGpa u Hauana ananusa.10 kinacce. YriyGleHHBIH YPOBEHb.
VYuebnuk. «IIpocBemenney, 2024.

METOANYECKHUE MATEPUAJIBI 1JISA YYUTEJIA

Metonuueckoe nocodue. Marematuka E. B. bynkoA. I'. Mep3nsixk Anredpa u Hauajga MaTeMaTUYECKOTO
aHanu3za. -10. YriyOneHHbli ypOBEHb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— www.alleng.ru/edu/mathl.htm - k ypoky matemaTuku

— comp-science.narod.ru/didakt.html - quaakTuueckne matepuasr;

— InternetUrok.ru - Bugeoypoku;

— http//www.allmath.ru-Bcst maTemartuka;

— http//www.exponenta.ru-obpa3oBaTenbHbIH MaTEMAaTHYECKUI CaiiT,;

— http //www.matem.hl.ru — matematrka on-line;

— Dnekrponnas oudauoreka «2000 3amau mo MaTematuke». Airedpa 7-9 kinacce. CDROM;
— Auredpa 7-9. CoBpemeHHbIH yueOHO-MeToauueckuii komiuieke. CD-ROM;

— Emunas xomnekmus ITOP: http://school; collection.edu.ru; WWW. chportal.ru; Djvu Document; Hamster Fress
Arc

— http://mathem.hl.ru — maremaruka on-line;

— http://www.exponenta.ru - o6pa3oBaTe/bHbIN MaTeMaTHYCCKHUM CaiiT;

— «2nexrponHas 6moanoTeka2000 o matemaruke», CD-ROM,;

— www.mathvaz.ru/index.php - JIocke yauTess MaTeMaTHKH.






