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(ID )

AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

(npeomem)

Yuyurtearn: 3unosbeBa H.H.
Kaace: 10 «I'»

KoanuecTBO 4acoB, 3a KOTOpoe peanusyercs padodas nmporpamma: 134 gaca.
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Bcero 32 32 42 28 134

KonTposbHbie 1 3 2 4 10
paboThI

PocrtoB-na-/{ony
2025 — 2026 y4yeOHbIN TO



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo anrebpe W HayajaM MaTEMaTHYECKOTO aHallM3a Ha YPOBHE CpEIHEro OO0IIero
obpazoBanus nmoarorosieHa Ha ocHoBe @I'OC OCO, ®OIT OCO, Konneniuu npenoaBaHusi MaTeMaTHKA
B Poccuiickoii @enepannn (yrBepkaeHa pacrnopsikenueM [IpaButenscTBa Poccuiickoit deneparuu ot 9
arpesst 2016 T Ne 637-p), dpenepanbHolt pabodeit mporpaMMbl BOCTUTAHUS, C YUYETOM paclpeaesIEHHBIX 110
KJIaccaMm TpOBepsieMbIX TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeIbHOW MPOTPAMMBbI
OCHOBHOTI'O CPE/IHEro 00pa3oBaHMUs.

[TosicauTenpHAs 3amucKa OTpaXkaeT OOIIHE IeNIM U 3aJa49i U3yUeHUs anreOpbl, MeCTO B CTPYKTYpe
y4eOHOTO IJIaHa, a TAaKXKe MOAXOBI K 0TOOPY COAEPKaHUs U ONPEIEICHHUIO TNIAHUPYEMbIX Pe3yJIbTaTOB.

Copnepxanue OOydyeHHUS pPacKpbIBAeT COJIEp)KaTelbHbIE JHMHHUM, KOTOpbIE Npe/uIaratoTcs Jis
0053aTeNbHOT0 U3YUYEHHS B KaX/I0M KJIacce Ha YPOBHE OCHOBHOI'O CPETHET0 0Opa30BaHMUS.

[Inanupyemble pe3ysibTaThl OCBOEHHUS MpOrpamMMbl MO aiureOpe BKIIOYAIOT JIMYHOCTHBIE,
MeTanpeIMETHbIE pe3yJIbTaThl 32 BECh MEpUOo 00yUeHHs Ha ypPOBHE OCHOBHOTO CPEHET0 00pa3oBaHusl, a
TakKe MpeIMETHBIE JOCTIKEHUS 00yJaroIIerocs 3a KakKIblid ToJ] 00yueHUsl.

Pabouas mporpamma o anredpe u Hadanam aHanmuza ans 10 «I'» kmacca cocTaBjieHa HA OCHOBe
CIIEIYIOIINX JTOKYMEHTOB:

Pabouas nporpamma mo anreOpe u HadanaMm mareMatudeckoro ananuza ans 10 «I'» knacca cocraBjieHa Ha
OCHOBe CJIeIyIOIINX JOKYMEHTOB:

o  @enepanbHblii 3aK0H OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparum» ¢
y4€ToM U3MeHeHu, BHecEHHbIX [Ipukazom Munnpocsenienus ot 31.07.2020 Ne 304 (B penakiuu ot
04.08.2023 No 479-D3).

e (Oo6mactHoii 3akoH «O06 o6pazoBanuu B PoctoBckoit oomacti» oT 14.11.2013 Ne 26-3C (B penakiuu
ot 24.01.2023 Ne 824-3C).

e Ilpuka3 Munnpocsemenus ot 22.03.2021 Ne 115 «O06 ytBepxknenuu Ilopsiika opranuzanuu u
OCYIIECTBIICHHSI 00pa30BaTENIbHOW  JEATENbHOCTH TI0 OCHOBHBIM  00I1€00pa3oBaTeIbHBIM
mporpaMmam — o0pa3oBaTebHBIM POTrpaMMaM Ha4uaabHOTO 00IIero, OCHOBHOTO OOIIEro U CPeTHErO
o01Iero 00pa3oBaHUs.

o [Ipuka3 Munucrepctsa npocenieHus PO ot 21.09.2022 Ne 858 "O06 yrBepxkneHuu (heaepaabHOro
nepeyHss y4yeOHHWKOB, JOMYUICHHBIX K HCHOJB30BAHUIO TMPH  pealu3ald  HMMEIOIINUX
rOCy/IapCTBEHHYIO aKKpeIUTAIMI0 00pa30BaTeIbHBIX MPOrpaMM HayaJIbHOTO OOIIEr0, OCHOBHOTO
o011ero, cpeaHero oouero oopa3oBaHus OpraHU3ALMsAIMHU, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO
JIESTEIbHOCTh U YCTAHOBJICHUSI IPEAEIBHOTO CPOKa MCIIOIb30BaHUS HCKIIIOUEHHBIX YUeOHUKOB'".

e [Ipuka3 MunucrepcrBa npocsemenus Poccniickoit @enepanum ot 12.08.2022 Ne 732 «O BHeceHun
U3MEHEHUH B (QenepajbHbIil TOCYIapCTBEHHBIM 00pa30BaTeIbHBIN CTaHIAPT CPEIHETO OOIIETOo
o0Opa3oBaHus, yTBEp)KICHHBbIH NpukazoM MuHuUCTepcTBa oOpa3oBaHMs M Hayku Poccuiickoit
Oenepanun oT 17 mas 2012r.Ne413».

e [Ipuka3 Munnpocsemenuss Poccun or 18.05.2023 Ne 371 «OO06 yrtBepkineHuu deaeparbHOn
00pa3zoBaTeNbHON MPOTrPaMMBbI CPEHETO O0IIEro 00pa30BaHM.

o denepanpHas pabouas MporpaMMa BOCHUTAHHMS IS OOIIEOOpa3OBaTENbHBIX OpTraHU3aAlUN
(omobpena pemeHueM (GeaepalbHOTO  y4eOHO-METOIUYECKOTO OOBEAUHEHUs TI0 o0meMy
oOpa3zoBanmio, MPoTOKOI OT 23 utons 2022 r. Ne 3/22).

e [locranoBnenne ['7aBHOro rocygapCTBEHHOro0 caHWTapHOro Bpada Poccuiickoit ®denepanuu ot
28.09.2020 1. Ne 28 "OO ytBepxneHuu canutapubix mnpaBwin CIT 2.4. 3648-20 "CanutapHo-
AMUIEMHOJIOTUYECKUE TPeOOBAHHS K OpraHU3allsIM BOCIUTAHUS U 00yUeHHsI, OT/IbIXa 1 0310POBIICHUS
JIEeTEeN U MOJIOIEXKHU'".

e [locranoBnenue ['71aBHOro rocyaapcTBEHHOro caHuTapHoro Bpada Poccuiickont ®denepanuu oT
28.01.2021 Ne2 «O6 yrBepxkaennn CanlluH 1.2.3685-21 « uruennueckre HOpMaTUBBI M TPEOOBaHUS
K o0ecrieueHno 6e30MacHOCTH U (M) O€3BPEAHOCTH ISl YeIoBeKa (haKTOPOB CPeIbl OOMTaHUS.

e OcHoBHas o0pa3oBaTelibHas POrpaMMa CpeaHero o0Iero oopa3oBaHus, yTBEPKACHHAS PUKA30M
nupekTopa ot 30.08.2025 Ne 545.

e  VYuebnsiii uian MAOY «Jluneit Ne 11» na 2023-2024 y4eGHBIN r0J, YTBEPKIAEHHBIH MPUKA30M

nupextopa oT 30.08.2023 Ne 545.



e [lonoxenue o padoueit mporpamme MAOY «JIumeit Ne 11», yrBepka€HHOE MPUKA30M JUPEKTOpPA OT
22.08.2025 Ne 455.

o Kanennapupiii yuebnnii rpapuk MAOY «Jlumeit Ne 11» nHa 2025-2026 yueOHbIl TOA,
YTBEPKIEHHBIN NpuKa3zoM gupektopa oT 23.08.2025 Ne 455.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA « Anredpa u HayaJia

MATEMATHYIECCKOI0O aHAJIU3a».

B xone uzyueHus yueOHOTO Kypca «Anredpa v Hadajga MaTeMaTHYECKOro aHalIM3a» 00yJaromuecs
MOJIy4JaroT HOBBII OIIBIT peIICHUA MPUKIIAAHBIX 3a71a4, CaMOCTOATCIBHOI'O MOCTPOCHHUA MAaTECMATUUYCCKUX
MOJICJIE pEeaJbHBbIX CHUTyallWld, HWHTEPIPETALMH IOJYYECHHBIX DPEIICHHM, 3HAKOMATCS C IIpUMEpaMHu
MaTEMATHUYCCKUX 3aKOHOMepHOCTeﬁ B IIpHUpPOAC, HAYKC U UCKYCCTBEC, C BBIAAIOIMUMHCA MaTEMAaTUHICCKUMU
OTKPBITUSIMU U UX aBTOPAMH.

VYueOHbIil Kypc o0aaeT 3HAYUTEIBHBIM BOCIIUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIH pean3yeTcs
Kak 4epe3 yueOHbIi MaTepHral, CIOCOOCTBYIONINI (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TAK U Yepe3
cnenupuKky y4eOHON MAesITeNbHOCTH, TpeOyromeld MNPOJOIKUTENFHON KOHIIGHTPAlMM BHUMAHUS,
CaMOCTOSITEJIBHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 IIOJIy4CHHBIH pe3ysbTart.

B ocHoBe Meromukm OOydeHHs anreOpe W HadajlaM MaTeMaTHYeCKOro aHaim3a JICKHT
JeSITeIbHOCTHBIN MPUHIUI 00yUYeHUsl.

B crpykrype yueOHOTO Kypca «AnreOpa W Hayajla MaTeMaTHYECKOTO aHalN3a» BBIICICHBI
CJIEAYIONIHNE COICPIKATEIBHO-METOMUECKUE JTHHUN: «Yucia u BeMUCICHUS», «DyHKIMH U TpaduKm,
«YpaBHEHUsT U HepaBeHCTBa», «Hauama maTematudeckoro aHanmsza», «MHOXecTBa W JIOTHKa». Bce
OCHOBHBIE COJICPKATEIBHO-METOJMUECKUE JIMHUM HM3YYarTCs Ha MPOTSDKEHHH JBYX JIET OOydeHHs Ha
YpOBHE CpeIHEero o0IIero o0pa3oBaHus, €CTECTBEHHO JOIMOJHAS IPYT Apyra U MOCTENEHHO HACHIIASCh
HOBBIMH T€MaMHU U pa3zenaMu. J[aHHbIi yaeOHbIH KypcC SBISETCS UHTETPATUBHBIM, TOCKOJIBKY OOBEIUHSACT
B cebe coJepKaHWe HECKOJIbKHX MaTeMaTHUeCKUX IUCHUIUIMH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTeMaTHYECKUU aHaJIN3, TCOPHUA MHOXCECTB, MAaTCMAaTHU4YCCKasA JIOTMKA W ApPYyTHUC. Ilo MCPE TOT'O Kak
oOyuJaromuecs: OBJIaeBaOT BcE OoJiee MIMPOKMM MAaTeMaTHYECKUM armnapaToM, Y HUX TOCIIEI0BATEIBHO
dbopMHpyeTcs U COBEPIICHCTBYETCS YMEHHE CTPOWTh MAaTEMAaTHYECKYI0 MOJETh PEajbHON CUTYallHH,
NPUMEHSTh 3HAHWS, TOJYYEeHHBIE TP W3YyYeHHH YYeOHOTO Kypca, Ui PEHICHHS CaMOCTOSTEIBHO
chOpMyYJIMPOBAHHOW MAaTEeMaTHUECKOM 33aJ]auH, a 3aTEM UHTEPIPETUPOBATH CBOW OTBET.

CogepxatenpHOo-MeTOAUYEeCKass JHHHUS «Yucaa ¥ BBIYUCIEHUS» 3aBepiiaeT (OpMUPOBAHUE
HAaBBIKOB HCIIOJIB30BaHUA HeﬁCTBHTCHBHBIX YHuCCJii, KOTOpPOC 6BIJIO Ha4YaTO Ha YPOBHC OCHOBHOTO 06H.[CFO
obpa3oBanus. Ha ypoBHe cpemHero o0imero oopa3oBanust 0co00e BHUMaHHE yaeseTcsi (GOpMHUPOBAHHIO
HAaBBIKOB pallMOHAJIBHBIX BI)ILII/ICJ'IeHI/II\/JI, BKIIIOHAKOIIUX B ce0sl UCI0Ib30BaHNUE Pa3IIMYHBIX (1)OpM 3aIlInucu
quciia, yMCHHUC J€JaTb IPUKUAKY, BBINIOJIHATH HpI/I6J'II/I)KéHHI)Ie BBIYMCIICHUS, OIICHHMBATHh YMHCIIOBBLIC
BBIpOKEHUS, pabOTaTh C MaTEeMAaTHYECKMMH KOHCTAaHTaMH. 3HAKOMBbIE OOYyYalONIMMCS MHOYKECTBA
HATYpaJbHBIX, IIETBIX, PALUOHAIBHBIX W JEHCTBUTENBHBIX YHCEN JIOTIOJHSIOTCS MHOXECTBOM
KOMIUIEKCHBIX YHCeNl. B KaXIOM H3 3THX MHOXECTB pPacCMaTpPUBAIOTCS CBONCTBEHHBIC MY
crenupuIecKre 3aJau U ONepaluu: JeJeHHe HAIEN0, ONIepUPOBAHNE OCTATKAMU Ha MHOKECTBE IIEIBIX
qucel, 0COObIe CBOMCTBA PAllMOHANBHBIX U HPPALMOHAIBHBIX YUCEN, apu()METHUECKUE OTIepallli, a TAKKe
H3BJICUCHUC KOPHA HaTypaJIBHOfI CTCIICHU Ha MHOXECTBEC KOMIUJICKCHBIX YHCECII. Bnaronapﬂ
MOCIIEI0OBATEIPHOMY PACIIUPEHUI0 KPyra UCHOJIL3YEMBIX YHCEN W 3HAKOMCTBY C BO3MOXKHOCTSMH HX
IIPUMEHEHUS JUIsl pelIeHNs pa3INYHbIX 3a/1a4 GOpMUPYETCS MPEICTaBICHUE O €IMHCTBE MaTEMATUKHU KaK
HayKH W €€ pOoJM B TIOCTPOCHHU MOJEJNEH peasbHOr0 MHpa, IMHUPOKO HCHOIB3YIOTCS 0000IIeHHEe U
KOHKPETHU3AIHSI.

Jlunus «YpaBHEHHs M HEPABEHCTBA» pEaTM3yeTcs Ha MPOTSHKEHHH BCEro OOyueHUs Ha YpPOBHE
cpelnHero oomero oopa3oBaHus, MOCKOJIBKY B KaKIOM pasnerne IIporpaMMbl mpeaycMOTPEHO pelieHue
COOTBCTCTBYIOIIMX 3a/a4. B pe3yibTaTe 06yqafonmec;1 OBJIAZICBAIOT PA3JIMYHBIMHU MCTOAAMU PCUHICHUA



palMOHATIBHBIX, HUPPALMOHAIBHBIX, [OKA3aTEIbHBIX, JOTApUPMHUUECKUX U TPUTOHOMETPUUYECKUX
ypaBHEHHIA, HEPABEHCTB M CUCTEM, a TaKKe 3ajay, CoJepKalluxX mnapamerpsl. llomydeHHBIE yMEHHS
IIUPOKO HCIIONB3YIOTCS MPH HUCCIEAOBAaHUM (YHKIMHA C IOMOINBIO TMPOU3BOIHOW, TPH PEIICHUH
NPUKIIAJHBIX 33/1a4 U 33724 Ha HAXOXKJIeHHE HAanOOJBIINX W HAMMEHBIINX 3HaueHWH QyHKIMU. JaHHAs
cofiepkaTebHasl JIMHUS BKIIOYAaeT B ceOs Takke (HOpMHpPOBaHME YMEHHUH BBIIONHATH PACUETHI IO
dopmynam, mpeoOpa30BaHUs PAllMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPHUYECKUX BBIPAXKCHUH, a
TaKKe BBIPAKEHUH, COAEPKAIMX CTENEeHH M Jyorapudmbl. braromaps m3ydeHuio anredpamdecKkoro
MaTepuaia MPOMCXOIMT JalibHEHIlee pa3BUTHE AaNTOPUTMHUECKOTO M a0CTPAKTHOTO MBIIUICHHS
oOyuaromuxcs, GopMUPYIOTCSI HABBIKU JIeTyKTHUBHBIX PacCyKIeHUN, pabOThl ¢ CUMBOJIHBIMU (hOpMaMH,
IPe/ICTaBJICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BHJIC PaBEHCTB U HEPaBEHCTB. Anre0pa mpeiaraer
3 PEeKTUBHBIE WHCTPYMEHTHI UIS PEIICHUS MPAKTHYECKUX M ECTECTBEHHO-HAYYHBIX 3aJad, HaTJISIHO
JEMOHCTPHUPYET CBOU BO3MOXXHOCTH KaK sI3bIKa HAYKH.

ConepxarenpHo-MeToANYecKas TUHUS «DYHKIMH U TpadUKu» TECHO MEPEIUICTaeTCs ¢ IPYyTUMHU
JUHUSIMA Y9eOHOTO Kypca, TMOCKOJBbKY B KaKOM-TO CMBICIE 3aMaéT IOCIEeI0BAaTEIbHOCTh H3yUCHHS
Mmarepuaina. M3yueHune cTeneHHoi, ToKa3aTeabHO|, Torapu(MUIecKol 1 TPUTOHOMETPUYECKUX (DyHKINH,
UX CBOMCTB M rpa)MKOB, UCIOJIb30BaHUE (DYHKIMN JJIS pEIICHUs 3a/1a4 U3 IPYTUX y4eOHbIX IPEIMETOB U
peanbHOM JKU3HU TECHO CBS3aHO KaK C MaTEeMaTHYECKUM aHAIM30M, TaK M C pPEIIEHHEM ypaBHEHUU H
HepaBeHCTB. [Ipu 3ToM OonbIIoe BHUMaHHE yaenseTcss (POPMHPOBAHUIO YMEHUS BBIpaXKaTh (HopMylamMu
3aBUCUMOCTH MEXIy pa3IMYHBIMH BEJIUYMHAMH, HCCIEAOBATh IOJyYeHHbIE (DYHKIUHU, CTPOUTH HUX
rpadpuku. Marepuan STOH COAEpXKATeNbHON JIMHUM HallelieH Ha pa3BUTHE YMEHHH W HAaBBIKOB,
MO3BOJISIIOIINX BBIPAKaTh 3aBUCHMOCTH MEXIy BEIMYMHAMH B PA3IMYHON (opMe: aHATMTHYECKOH,
rpadudeckoii u cnoBecHol. Ero m3ydeHume cmocoOCTBYeT pasBUTHIO aITOPUTMHYECKOTO MBIIUICHHUS,
CIOCOOHOCTH K 0000IIEHHIO 1 KOHKPETH3aLUH, UCIIOIH30BAHUIO aHAJIOTHH.

CopneprxatenpHas 1uHus «Havana MaTeMaTHUECKOTO aHAIN3a» MO3BOJISIET CYIIECTBEHHO PACIIUPUTh
KpYr Kak MaTeMaTHYeCKUX, TaK M NPUKIAIHBIX 33134, JOCTYNHBIX OOYYaroIMMCs, TaK KaK Yy HHUX
MOSABISIETCS BO3MOXKHOCTb CTPOUTH TpaUKH CIOXKHBIX (QYHKUWH, ONpPENeNsiTh UX HauOONbIINE H
HaMMEHBIINE 3HAYCHUS, BRIYUCIATH IUTOMAAN GUTYP U OOBEMBI Tell, HAXOIUTh CKOPOCTH M YCKOPEHHS
nporieccoB. JlaHHas copep)KaTeNbHAs JIMHUAS ~OTKPHIBAET HOBBIE BO3MOXKHOCTH  IOCTPOCHHS
MaTeMaTU4eCKUX MOJeNe peajbHbIX CHUTYyallli, MO3BOJIACT HAXOAWUTh HAWIydlllee peIICHHE B
OPUKIAAHBIX, B TOM YHCIE CONHMAIBHO-3KOHOMHYECKHX, 3a7adax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTU4ecKOro aHaliu3a CIIOCOOCTBYET pPa3BUTUIO aOCTPAaKTHOTO, (POPMAIbHO-IOTHYECKOTO U
KPEaTUBHOTO MBIIUICHHs, (POPMUPOBAHUIO YMEHHH PaCHO3HABATh MPOSBICHHUS 3aKOHOB MAaTeMaTHKH B
HayKe, TeXHUKe U HcKyccTBe. O0yyaromuecs y3HaoT O BBLAAIOIIUXCS pe3yIbTaTax, MOJIyYeHHBIX B XOJe
pa3BUTHI MAaTEeMaTUKU KaK HayKd, 1 00 UX aBTOpax.

ConeprxaTenpHO-MeToAnYeCcKast TMHUS « MHOKECTBA 1 JIOTUKA» BKIIFOYAET B Ce0s 3JIEMEHTHI TEOPUHU
MHOXECTB M MAaTEeMaTH4ECKOH JOTHKH. TeOopeTHKO-MHOKECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BEChH
KypC IIKOJBHOM MaTeMaTHKH W MpeAiaraioT HauOojee yHHUBEPCAJIbHBIN S3BIK, OOBEAMHSIONINA Bce
paszesbl MaTeMaTHKU U €€ MPHUJIOKEHUH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYECKHE AMCLUIUIMHBI U UX
NPWIOKEHHUS B einHOE 1enoe. [103ToMy BayKHO aTh BOZMOYKHOCTH 00Y4aIOIIEeMyCsl IOHUMATh TEOPETHKO-
MHOXECTBEHHBIN SI3bIK COBPEMEHHOI MAaTEeMAaTUKU M UCIOJIb30BATh €r0 ISl BBIPAKEHHSI CBOMX MBICIEH.
Jpyrum BaxXHBIM IMPU3HAKOM MATeMaTHUKU KaK HAYKH CIEAyeT NMPU3HATh CBOWCTBEHHYIO €l CTPOrOCTb
00OCHOBaHMH M CIEIOBAaHHE ONPEAEIEHHBIM IpPaBWIIAM IOCTPOEHUS I0KA3aTelIbCTB. 3HAKOMCTBO C
AIIEMEHTaMHU MaTeMaTHYECKOW JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHUsT 00yJatonInxcs,
MO3BOJSIET MM CTPOHWTH CBOM PAcCCYXJICHUS HAa OCHOBE JIOTHUECKUX TMPaBHWI, (OPMHUPYET HABBIKH
KPUTHUYECKOTO MBIIUICHHS.

HEJN U3YYEHUSA YYEBHOI'O ITPEJIMETA «Ajre0dpa u Ha4aJia
MaTeMaTHYEeCKOr0 aHAJIH3A ».



B yuebHOM Kypce «Anrebpa M Hadajza MaTEeMaTUYECKOTO AaHaJIM3a» HPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICMPOBAHMs, KOTOpBIE IPHU3BAHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABHIKOB
IIOCTPOEHHUS MOJIeJIEN pealIbHbIX CUTYyallUi, UCCIIEI0BAHUS STUX MOJEJIEH ¢ TOMOILBIO arnmnapaTa ajlreopsl 1
MaTEeMaTHYECKOI0 aHalM3a, UHTEpIpEeTaluy MOJIYYEHHBIX pe3yibTaToB. Takue 3ajaHus BIUIETEHbI B
KaXKIBIH U3 pa3/ieloB MIPOrpaMMbl, TOCKOJIBKY BECh MaTepHall y4eOHOTO Kypca IHUPOKO UCTIOIb3YETCs IS
pelleHus: TPUKIATHBIX 3aAa4. [Ipu pemeHnn peanbHbIX MPAKTHUECKHUX 3a7au 00ydYaroluecs: pa3BUBaOT
HAOJI0IaTEIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThbCsi, UCIOIb30BaTh AHATIOTHIO,
000011aTh U KOHKPETU3UpPOBaTh MpodiieMy. JleaTenbHOCTh MO0 (OPMHUPOBAHUIO HABBIKOB PELICHHS
NPUKJIAJHBIX 33/1a4 OpraHu3yeTcs B IpoIlecce M3YUYeHHUsI BCeX TeM yueOHOro Kypca «Anredpa v Hadaia
MaTEMaTHYECKOT 0 aHAJIN3ay.

MECTO YYEBHOI'O IPEJIMETA «Ajareopa u Ha4yajia MATEMaTHY€CKOT0
aHaqu3a » B YYEBHOM IIJIAHE.

Ha wusyuyenue anreOpsl M Hayan aHanu3a 10 Kimacca OCHOBHOTO CpelHEro oOpa3oBaHHs Ha
yIi1yOJIeHHOM YpOBHE B y4eOHOM I1aHe oTBoauTcs 136 vacos (4 yaca B HEJEIIO).
B 10 xmacce «I'» B pamkax OpraHuM3allud KOHTpPOJS 3a peajlu3alueil mporpamMmsl HCIOJIB3YIOTCS
CJICAYIOIINE BUIBI TUCEMEHHBIX paboT: KOHTposIbHas padota (10)
VY4eOHast mporpamMmma paccuntana Ha 136 yacos.
Pabouas nporpamma 1o kypcy «Anredpa u Hauaia aHanuza» B 10 kiacce «I» cocTaBieHa B COOTBETCTBHU
¢ Y4yeOHBIM IJIAHOM, KaJIeHJAapHBIM Y4eOHBIM rpa)koM U pacrucanueM y4eOHbIX 3anaTuil Ha 2025-2026
y4eOHbIN TO U peanu3yercsi 3a 134 yaca.

CokpaiiieHre Ha 2 yaca OCYIIECTBICHO 3a CYET UTOTOBOTO MIOBTOPEHUSI.



COAEPKXAHUE OBYUYEHUA

Yuciia v BbIYUCTICHUSA

Panyonanenple  unciaa. OOBIKHOBEHHbIE U JIECATUYHbBIE JpOOM, MPOLEHTHI, OECKOHEUHBIE
nepuoguueckue apobu. I[lpumenenue apobeld M NPOLEHTOB Ui PEIICHHs MPHUKIAIHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEH 3HAHUHN U PEATLHOM KU3HHU.

JleiicTBUTENBHBIC YKCIIa. ParioHanbHbIe M HPPANMOHAIBHEIC YUCia. ApuMEeTHISCKUE OTIepaliy ¢
JIEHCTBUTEILHBIMUA YHUCIaMH. MOJylib JIEWCTBUTEIBHOTO 4YHCIa M ero cBoicTBa. [IpuOmmkéHHbIe
BBIYMCIICHHUS], IPABUIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA Pe3ysibTaTa BEIYACICHUN.

Crenens ¢ nenbiM nokasareneMm. bunom Herorona. Mcnonb3oBanue noaxopsieid GopMbl 3anucu
JIEMCTBUTEIIbHBIX YMCEN JIs1 PEIICHUS MPAKTUUECKUX 3a]a4 U MPECTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTYpaJIbHON CTENIEHH U €ro CBOICTBA.

CreneHs ¢ palMOHaJIbHBIM [I0OKA3aTENIEM U €€ CBOWCTBA, CTENEHD C IEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudwm gucna. CBoiicTBa orapudma. J[eciTHIHBIE U HATypaTbHBIE JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHI€HC YUCJIOBOT0 apryMeHTa. APKCHUHYC, apKKOCUHYC U apKTaHI'€HC
YHUCJIOBOTO ApTyMEHTA.

YpaBHeHus1 1 HEPABEHCTBA

ToxaecTBa U TOXJIECTBEHHbIE NMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb ypaBHeHHUs. PaBHOCUIIbHBIE
YpaBHEHUs U ypaBHEHUsA-ClenCcTBUS. HepaBeHCTBO, penieHne HepaBeHCTRA.

OCHOBHBIE METOJbl pEIIEHUs ILEeNbIX U JApOOHO-pALMOHANBHBIX YpaBHEHHH M HEpPaBEHCTB.
MHorowieHsl OT OAHON NEPEMEHHOMN. [[eJIeHre MHOTrO4YJIeHa Ha MHOTOWIEH ¢ ocTaTKOM. Teopema be3y.
Muorousnens! ¢ nensiMu koddduunenramu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTENEHHU U KOPHHU.

UppanumonansHble ypaBHeHUs. OCHOBHbBIE METObI PELLICHUS UPPALIMOHATIbHBIX YPABHEHU.

IToka3zaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEILIEHNUS [T0KA3aTEIbHBIX YPAaBHEHUH.

[IpeoOpa3oBaHue BbIpaXKEeHH, COIEPKALINX JOrapru(MBbI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI PELICHHS TOTapUPMUUECKUX YPaBHEHHI.

OcHoBHBIE TpUroHoMeTpuueckue ¢popmyisl. [IpeodpazoBaHre TPUTOHOMETPUYECKUX BBIPAYKECHHIA.
Pewienne TpUroHOMETPUYECKUX YPABHEHUM.

Pemenue cuctem nTuHEHHBIX ypaBHEHUH. MaTpunia cucTeMbl JUHEHHBIX ypaBHEHUNH. Onpeaennurenb
MaTpULlbl 2X2, €ro reoOMETPUYECKUH CMBICI U CBOWCTBA, BBIYMCIEHUE €r0 3HAYEHMs, NPHUMEHEHUE
ONPEIETUTENS UIsl PEICHUSI CUCTEMBI JIMHEMHBIX YPaBHEHHN. Pemenne npuKiIaiHpIX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBbl JIMHEHHBIX ypaBHEHHWH. lccienoBaHue TMOCTPOEHHOM MOJIEM C TOMOIIbI0 MaTpUll U
omnpeaeuTeNeH.

[TocTpoeHne MaTeMaTUYECKUX MOJIETIEN peaJbHOM CUTyalluu C IOMOIIbI0 YPABHEHHI U HEPABEHCTB.
IIpuMeHeHrEe ypaBHEHMII M HEpPABEHCTB K PEIICHUI0 MAaTEMATUYECKUX 3aJad U 3a1ad U3 PasIMYHBIX
o0acTeil HayKH U peanbHOM KU3HH.

DYyHKUMH U TPAPUKH

@OyHkys, crnocoObl 3amanus GyHKUMU. BzaumHo oOpatble ¢yHkumu. Kommosuiwst GyHKIWN.
I'paduk pynkunu. JnemeHTapHble IpeodpazoBaHus TpaduKoB QyHKIUI.

O6nacth ompeneneHusi W MHOXKeCTBO 3HaueHud OGyHkouu. Hymu dynkumn. [IpomexyTku
3HaKomnoctosiHcTBa. Y&érHble u  HeuétHble GyHKuuu. Ilepuonnueckue ¢ynknun. [IpomexyTku
MOHOTOHHOCTH (PyHKIMU. MakCUMyMbl 1 MUHUMYMbI QyHKIHH. Hanbonbiiee 1 HauMeHbIIIee 3HaYCHUS
(GYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, KBaJpaTHYHAs W JpPOOHO-TMHEHHas (QYHKUMH. DJEMEHTapHOE HCCIel0OBaHUE H
MOCTPOCHUE UX TPa(UKOB.

Crenennasi pyHKIUS ¢ HaTypaJbHBIM M IIETIBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U
rpaduk KOpHs n-0il creneHu Kak QyHKUHUK OOpaTHOM CTENEHU C HATYPaJbHbIM [TOKA3aTEIEM.



[Toka3zarenbHas u Jorapupmuyueckas GyHKIUHN, UX CBoKCTBa U Tpaduku. Mcnonb3oBanue rpadukos
(bYHKUUHT 1715 pelieH sl ypaBHEHHA.

TpuroHomMeTpru4ecKass OKPYKHOCTh, OINPEACICHUE TPUTOHOMETPUYSCKUX (YHKIMA YHCIOBOTO
apryMeHra.

@OyHKIMOHAIbHBIE 3aBUCHMOCTH B peajbHBIX Ipoleccax U ABJIEHUSAX. ['paduxu peambHbIX
3aBUCUMOCTEM.

Havana maTreMaTH4ecKoOro aHajamu3a

[TocnenoBaTtenbHOCTH, CHOCOOBI 3agaHUs TOCIEAOBaTENbHOCTEH. MeTon MareMaTu4ecKoi
UHAYKIMA. MOHOTOHHBIE M OrpaHMYEHHBbIE IIOC]IENOBaTENbHOCTU. VIcTOpus  BO3HHUKHOBEHUS
MaTeMaTHYECKOT0 aHAJIN3a KaK aHaJIn3a OECKOHEYHO MAaJIbIX.

ApudmeTndeckass ¥ reoMeTpudeckas NIporpeccuu. beckoHeuHo yOBIBarOIIas TreoMeTpUYecKast
nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T'e€OMETpUYECKOW mporpeccur. JIMHEWHBIA U
AKCHOHEHUIHUAIbHBIN pocT. Hucio e. dopMysa CIOXKHBIX NPOLEHTOB. VCrnoap30BaHUE MPOrPECCUU ISt
pelIeHus peasIbHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

HenpepeiBHble (GYHKIIMM U WX CBOHCTBA. TOYKHM pa3pbiBa. ACUMOTOTHI TpaUKOB (PYHKIIMIA.
CpolicTBa (QyHKIMII HENPEPHIBHBIX Ha OTpe3ke. MeToJI HHTEpBAJIOB [UIsl PEIICHUS HEPaBEHCTB.
[TpruMeHeHne CBOMCTB HEMIPEPBHIBHBIX (DYHKLUH JUIS peIeHHs 3a1au.

[lepBas u BTOpas mpousBogHbIe QyHKIMH. OnpenencHue, TeOMETPUUECKUN U (PU3UIESCKUI CMBICIT
MIPOM3BOHON. Y paBHEHUE KacaTeIIbHOH K TpaduKy (YHKITHH.

[IpousBoaHbie d37eMeHTapHBIX (QyHKIUK. [Ipow3BogHAsT CyMMBI, TPOW3BEACHHUS, YaCTHOTO |
KOMITO3HUIINH (PYHKITUH.

MHoxecTBa M JIOTHKA

MHoXecTBO, oOnepaldd HaJ MHOXECTBaMU M UX CBoMcTBa. Jluarpammel Oiinepa—BenHa.
[IpuMeHeHre TeOpEeTUKO-MHOKECTBEHHOTO anmnapara uisi ONMCaHUs PeaJIbHbIX MIPOLIECCOB U SIBIICHUM, IPU
pEIIeHUH 33729 U3 IPYTUX YUYEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOHCTBO MaTEeMAaTUYECKOTO OOBEKTa, CIEACTBUE, JOKa3aTENbCTBO,
PaBHOCHJIbHBIC YPaBHEHUS.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJIT'EBPA 1
HAYAJIA MATEMATHUYECKOT'O AHAJIN3A» (YTJIYBJIEHHBIM YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpa:xka1aHCcKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON TMO3WIMK OO0YYaIOIIETrocss KaK aKTHBHOTO W OTBETCTBEHHOTO
YlleHa POCCHUHCKOro O0OIecTBa, MPEJICTaBICHHE O MAaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYD, SIBJICHHMA, POIIETyp TPasKJAHCKOTO 001ecTBa (BEIOOPHI, OTIPOCHI U IPYTO€), yMEHHE
B3aMMOJICHICTBOBATH C COLMATBHBIMU MHCTUTYTaAMH B COOTBETCTBUU C MX (DYHKIIUSMHU M Ha3HAUCHUEM;

2) NaTPUOTHYECKOT0 BOCIUTAHMS

c(OpMHUPOBAHHOCTh POCCUHCKOM TpakIaHCKOH WIAEHTUYHOCTH, YBAKEHHUA K MPOLUUIOMY H
HACTOSAIIEMY POCCHUHWCKOM MaTEMAaTHUKH, UEHHOCTHOE OTHOIIEHHWE K JOCTHUKEHUSIM POCCHICKHX
MaTeMaTUKOB W POCCUHCKON MAaTeMaTHYECKOW IIKOJbI, UCMHOJb30BAHUE ITUX JOCTH)KEHUW B JAPYTUX
HayKax, TEXHOJIOTHX, chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHIUCKOTO Hapoja, cHOopMHpPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUSI, STUYECKOIO IMOBEJICHUS, CBSI3aHHOTO C MPAKTHUUYECKUM MPUMEHEHUEM JOCTIKEHMM HAyKH U
JIeATETbHOCTBIO YUEHOT0, OCO3HAHUE JTMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas SCTETUKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, pelIeHUuH, pacCyKICHHUH, BOCIPUUMINBOCTh K MATEMAaTHYECKUM aCIEKTaM Pa3IuIHBIX
BHJIOB UCKYCCTBA;

5) pusuveckoro BoCnUTAHMSA:

c(OpMUPOBAHHOCTh YMEHHUS TPHUMEHATH MaTeMaTHUeCKHe 3HaHUSA B HWHTEpecax 3I0pPOBOTO U
Oe3ormacHoro o0Opasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (3I0pOBOE MHUTAHUE,
cOATAaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, PEryJisipHas (U3MUYecKas aKTHUBHOCTB), (hHU3MUECKOe
COBEPIIICHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOMN €SI TEIILHOCTHIO;

6) TPYy10BOIr0 BOCIMTAHUSA:

TOTOBHOCTh K TpPYAy, OCO3HaHHE IIEHHOCTH TPYAOJIIO0OUs, HWHTEpPEC K pas3IuvHbIM cdepam
poeCCHOHAIBHON JeATEILHOCTH, CBSI3aHHBIM C MaTEMAaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHE COBEpIIaTh
OCO3HAaHHBIH BEIOOp Oyay1ieii mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIE dKU3HEHHBIE TIAHBI, TOTOBHOCTh
U CIIOCOOHOCTh K MaTeMaTH4YeCKOMY O0Opa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSHKEHMH BCEH KU3HHU,
TOTOBHOCTb K AKTUBHOMY YUYAaCTHIO B PELICHUU MPAKTUYECKUX 3aJ1a4 MAaTEMAaTUYECKON HANPaBICHHOCTH;

7) 3K0JIOTMYECKOT0 BOCITUTAHMSI:

c(hOpMUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYPhI, TOHUMAHUE BIUSHUS COLIMATIBHO-DKOHOMHYECKUX
MPOIIECCOB HA COCTOSHHE TMPUPOJHON M COIMAIBHOM Cpeabl, OCO3HAHHWE TJIO0ATBHOTO XapakTepa
HKOJIOTHYECKUX TPOOIeM, OpUEHTAIMs Ha MPUMEHEHUE MAaTeMAaTHYeCKUX 3HAHWUU Ul pelleHus 3a/1a4 B
00J1aCTH OKpY XKarolel Cpelibl, MJIaHUPOBAHUE MOCTYIKOB M OIEHKH WX BO3MOJKHBIX ITOCIIECICTBHH IS
OKPY’KaroIlleH cpepl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
¥ OOIIIECTBEHHOMN MTPAKTUKU, TOHMMAHUE MaTEeMaTUIECKON HayKH Kak C(hephl YEIIOBEYECKOM JIeATEITPHOCTH,
ATamoB €€ Pa3BUTHsSI W 3HAYUMOCTH ISl PA3BUTHUS IIUBUJIM3AIIMM, OBJIAJICHUE S3HIKOM MATEMaTUKH U
MaTeMaTUYeCKOW KYyJbTYpPOU KaK CPEICTBOM IMO3HAHHS MHPA, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCIIEIOBATENIBCKYIO IETEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI



ITo3HaBaTe/IbHbIE YHMBepPcaJIbHbIE YUeOHbIe NelicTBUS

ba3zoBrble Jioru4eckue AeiicTBuA:

BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB, MOHSITHH,
OTHOILLICHUN MEX]ly MOHITUAMH, GOPMYJIHPOBAThH ONPECIICHHS MMOHATHH, YCTaHABIUBATh CYIIECTBECHHBIH
NPU3HAK KJacCU(UKaLUU, OCHOBaHMS /il 0000IIEHUS U CPaBHEHUS], KPUTEPHH ITPOBOIMMOTO aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHpPOBaTH M  MpeoOpa3oBBIBATh  CYXKICHUSA:  YTBEpAUTEIbHBIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M NPOTHUBOpEUMs B (paKkTax, JAAHHBIX,
HAOMIOJICHUSIX M YTBEPXKACHUAX, MpelaraTb KpUTEPUM JJs BbISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUMI;

JenaTh BBIBOABI C  MCIOJIB30BAaHHMEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX W HHAYKTUBHBIX
YMO3aK/I4YEeHNN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJIUTH CaMOCTOSITENIFHO JO0Ka3aTebCTBA MAaTEeMAaTUYECKUX YTBEpPKICHHH (TMpsiMble U OT
NPOTHBHOTO), BBICTpaMBaTh ApPTyMEHTAIMIO, MPHBOIMTH MPHUMEPHl U KOHTPHIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE CY>KJICHUS U BBIBOBI;

BbIOMpaTh crocob pemieHus y4eOHOM 3ajaur (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHHUS,
BbIOMpaTh HanboJee MOAXOASIMINN C YYETOM CaMOCTOSITENILHO BBIJCJIEHHBIX KPUTEPHUEB).

ba3zoBrble uccienoBarenbckue 1eiCTBUA:

UCIIO0JIb30BaTh BOMPOCHI KaK UCCIIE10BATEIbCKII HHCTPYMEHT MMO3HAHMS, (POPMYIHPOBATH BOIPOCHI,
¢bukcupyomue NpoTuBopedne, npodiieMy, ycTaHaBIMBaTh UCKOMOE M JJaHHOE, (POpMUpPOBaTh TUIOTE3Y,
apryMEeHTHpOBATh CBOIO MTO3ULUIO, MHEHHUE;

IIPOBOJAUTH CaMOCTOSITENIBHO CIJIAHUPOBAHHBIM IKCIEPHUMEHT, MCCIENO0BAHUE I10 YCTAaHOBIICHUIO
OCOOEHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, SBJICHHUS, IPOLIECCAa, BBISBICHHUIO 3aBHUCHUMOCTEM MEXITy
00BeKTaMu, SIBICHUAMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO  (hopMyHpoBaTh O00O0OIIEHUS M BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO
HaOJIOIEHUs,, MCCIIEOBAHUSA, OLEHUBATh JOCTOBEPHOCTb IIOJIyUYEHHBIX pE3yJbTaTOB, BBIBOJOB MU
0000111eHMIT;

IIPOrHO3MPOBAaTh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, a TAKXKE BBIABUIATH IPEATIONOKEHHUS O €ro
pa3BUTUU B HOBBIX YCIIOBHUSIX.

Paborta ¢ unopmanmeii:

BBISIBIIATH 1e(DUITUTH MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUISI OTBETA HA BOMIPOC U JJISI PELICHUS
3a]a4H;

BbIOMpaTh HHPOPMAIIMIO U3 HCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U
MHTEPIPETUPOBATH MH(POPMALIUIO pa3IMUHBIX BUJOB U ()OPM IIPEICTABICHMUS,

CTPYKTYpUpOBaTh HH(OpMaIMIO, MPEACTaBIATh €€ B pa3IM4yHbIX (opMax, HIUIIOCTPUPOBATH
rpagpuuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMU IO CAMOCTOSATENEHO C(HOPMYIHUPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKAaTHBHBIE YHHBepCaJIbHbIe YUeOHbIE 1€l CTBHS

OO0menne:

BOCIIPpUHHUMATb U (bOpMy.HI/IpOBaTB CYXKIACHUA B COOTBCTCTBHU C YCIOBUAMHU U LEIIAMU O6HI€HI/I5[,
SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M INHUCHMEHHBIX TEKCTaxX, JaBaTh
TIOSICHEHHMSI IO XOJIy PEIICHHUs 3a7a4l, KOMMEHTUPOBATh MOJyYEHHBIH Pe3yJIbTaT;

B X0JIe 00CYXXJICHHS 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAeMOI TEMbI, TPOOJIEMBI, pelacMoi
3a]]aud, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA TMOWCK PEIICHHS, COIMOCTaBJIATh CBOM CYXKICHHUS C
CYXJICHUSMH JPYTUX YUYACTHUKOB JHMAJIOTa, OOHAPYKHUBATh PA3IMUME U CXO/CTBO MO3UIUMN, B KOPPEKTHOM
dbopme hopMyITUPOBATh Pa3HOTIACHS], CBOU BO3PAKEHUS;



NPEJCTaBIATh  PE3ydbTaThl  pPEUICHUS 3aJadd, OKCIEPHUMEHTa, WCCICIOBAHMS, IPOCKTa,
CaMOCTOSITEIILHO BBIOMPATh (opMarT BBICTYIUICHHSI ¢ Y4€TOM 3a7ad MPe3eHTAlMH U OCOOCHHOCTEH
ayJIMTOPHUH.

PerynsiTuBHbIC yHUBEpCaAJIbHbIE y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTaBIIATH IJIAH, aJITOPUTM PELICHUS 3a/1a4¥, BHIOMPATh CIIOCO0 pelleHHs ¢ YUYETOM UMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BapUAHTHI PEILICHHUH C
y4€TOM HOBOI HH(pOpMAIHH.

CaMOKOHTPOJIb, SJMOLIHOHAIbHBIH MHTEJIEKT:

BJIa/IETh HABBIKAMU [103HABATEIbHOW pe(IEKCUM KaK OCO3HAHMS COBEPIIAEMbIX JEUCTBUH U
MBICIIUTENIBHBIX TPOILIECCOB, UX PE3YJbTaTOB, BIAJETh CIOCOOAMHM CAMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJsibTaTa pelieHHsi MaTeMaTH4eCKON 3a1auH;

MPEBUICTH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb [P PEIICHUH 3a]aul, BHOCUTh KOPPEKTUBHI B
JESITEIbBHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, IaHHBIX, HAWJCHHBIX OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBAaTh COOTBETCTBUE pE3yJIbTaTa LEIU M YCIOBHSM, OOBSICHATh NMPUUUHBI JOCTHKEHHUS WIH
HEJIOCTHKEHHUS PE3yJIbTAaTOB JACATEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITE€IbHOCTD:

MIOHMMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U MHIUBUAYaIbHONW paOOThI IIPU PELICHUU
y4eOHBIX 3aJa4, IPUHUMATh 1IeJIb COBMECTHON JEATENIbHOCTH, MJIaHUPOBAaTh OPraHU3AIMI0 COBMECTHOMN
paboThI, pacpeIesTh BUIBI pa00T, TOTOBAPUBATHCS, 00CYKIATh MPOIECC U Pe3ybTaT padoThl, 00001I1aTh
MHEHUS HECKOJIbKHX JIIOJICH;

y4acTBOBAaTh B TPYNNOBLIX (popmax paboThl (00CYykAeHHS, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbI» U
UHBIE), BBIIIOJIHATH CBOIO YacTh paOOThl M KOOPAUHUPOBATH CBOU JACHCTBHSI C IPYTMMHU YIEHAMH KOMaH]Ibl,
OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIHI MPOIYKT O KPUTEPHUSM, CHOPMYITHUPOBAHHBIM YHaCTHUKAMHU
B3aUMO/JICHCTBUA.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kjacce oOydaronuiicsi HOIYUYHUT CIEIYIONUE IPEAMETHBIE Pe3yJIbTaThl IO
OTJeNIbHBIM TeMaM paboueil mporpamMMbl yaeOHOTo Kypca « Anre0pa 1 Hayajia MaTeMaTHYECKOTO aHAIIN3a»:

Yucjia ¥ BBIYHCIEHHA:

CBOOOJTHO OMEPUPOBATH MOHATHAMHE: PAIMOHAIBHOE YHCIIO, OECKOHEUHas! MepruoIuiecKas Ipoob,
IPOLIEHTH], UPPALMOHAIBHOE YMCJIO, MHOXECTBA PALMOHAIBHBIX U JEHCTBUTENBHBIX YHUCEN, MOIYJb
JeMCTBUTENILHOTO YHCIIA;

HOPUMEHATH APOOU U MPOLIEHTHI ISl PELICHUs IPUKIAIHBIX 3314 U3 Pa3InYHbIX OTpaciel 3HaHUN U
peaNbHOU KU3HU;

NPUMEHSTH NPUOIMKEHHBIE BBIYMCICHUS, PABUIa OKPYIJICHHUS, IPUKUIKY M OLEHKY pe3yJbTara
BBIYHCIICHHI;

CBOOOJTHO ONEpUpPOBATh MOHSATHEM: CTENEHb C IEJIBIM IOKa3aTelieM, MCIIOJIb30BaTh MOIXOISIIYIO
dbopMy 3anucH ACWCTBUTEIBHBIX YHCEN IS PEIICHNUS TPAKTUIECKUX 3a/1a4 U TPEICTABICHUS TaHHbBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypalbHOM CTENEHH;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PAllMOHAJIBHBIM [10KA3aTeIIEM;

CBOOOJIHO ONEPUPOBATH MOHATHIMU: JIOTapu(PM dKcia, AECATUYHbIE U HaTypaJlbHbIE JIOTapu (MBI,

CBOOOJTHO ONIEPUPOBATH MOHATHSMHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YUCIOBOI0 apryMEHTa;

OIIEpPUPOBATH MOHATHIMHU: APKCUHYC, APKKOCHHYC M aPKTAHI'€HC YHCIOBOTO apryMEeHTa.

YpaBHeHHUSs] U HEPABEHCTBA:



CBOOOZHO ONEPUPOBATH TOHSATUSMHU: TOXIECTBO, YpPaBHEHHE, HEPABEHCTBO, PaBHOCHUIILHBIC
YpaBHEHUS U yPaBHEHUSI-CIIEICTBUS, pABHOCUJIbHBIC HEPABEHCTBA;

MPUMEHSTh Pa3IMYHbIC METOJBI PEUICHHS PAllMOHAIBHBIX M JPOOHO-PAIIMOHAIBHBIX YPABHCHHIA,
MPUMEHSATh METOJ HHTEPBAJIOB ISl PEIIICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: MHOTOWIEH OT OJHOW MEPEeMEHHON, MHOTOWIEH C LEIbIMU
KodpduIMEeHTaMH, KOPHH MHOTO4WIEHA, MPUMEHATH JIeJICHHEe MHOTOYJIEHa Ha MHOTOWIEH C OCTATKOM,
teopemy besy u Teopemy Buera s pemienus 3anay;

CBOOOZHO OMEpUPOBATH MOHATUSAMHU: CUCTEMa JIMHEHHBIX ypaBHEHUH, MaTpUIlA, ONPEACTUTENb
MaTpuipl 2 X 2 M €ro reoMeTPUYECKUi CMBICI, UCIOJIb30BaTh CBOMCTBA ompeaenurens 2 X 2 mid
BBIYMCIICHUS] €70 3HAYCHUS, MPUMEHSTh ONPEACIIUTENN I PEIICHUs] CUCTEMbl JIMHEHHBIX YpaBHEHHI,
MOJICJIUPOBATh pPEAJbHBIE CHUTYallMd C TOMOIIBIO CHUCTEMBbI JIMHEWHBIX YPAaBHEHHUM, HCCIEAOBATh
MOCTPOEHHBIE MOJICIIN C TIOMOIILI0 MAaTPHIL M OTIPEICTUTENICH, HHTEPIIPETUPOBATH MOJIYYCHHBINA PE3yJIbTaT;

WCITOJI30BaTh CBOMCTBA JIEHCTBUM ¢ KOPHSAMH ISl TIPEOOPa30BaHUs BRIPAKCHHI;

BBIMOJHATh MPEOOpPa30BaHUS YUCIOBBIX BBIPAXKEHHUM, COJAEp)KAIIMX CTENEHU C PalUOHATBHBIM
MOKa3aTeseM;

MCIIONIb30BaTh CBOMCTBA Jorapu(pMoB i mpeodpa3oBaHus J0rapu(MUIECKUX BBIPAKEHUH;

CBOOOIHO OMEpPHPOBATh MOHATHSIMH: HPpPAlMOHAIBHBIC, TOKa3aTelbHbIE W JIOTapU(PMHUYECKHE
ypaBHEHUs, HAXOJUTh UX PEIICHUs C TTOMOIIBIO PABHOCUIIBHBIX MEPEXOI0B MU OCYIIECTBIISISI IPOBEPKY
KOpHEH;

MIPUMEHSATH OCHOBHBIC TPUTOHOMETPUYECKUE (DOPMYIIBI 1JIs TpeoOpa30BaHMs TPUTOHOMETPHUUECKUX
BBIPAKEHUI;

CBOOOJHO ONMEpPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATh HEO0OXOIUMbIe
(dbopMyIIbI 17151 pEIIeHUS] OCHOBHBIX TUTIOB TPUTOHOMETPHUUECKHUX YpaBHEHUI;

MOJICJIMPOBATh pEabHbIE CUTYallud Ha S3bIKE aireOpbl, COCTABISATh BBIPAKEHUS, YPaBHECHHS,
HEpaBEHCTBA [0 YCJOBHUIO 3a/layd, HCCIIEI0OBATh MOCTPOEHHBIE MOJEIHM C HCIIOJIb30BAaHUEM arrapara
anreOpsl.

OyHkuuM ¥ rpadpuxku:

CBOOOJIHO OIEpUPOBATh MOHATHAMU: (QYHKIHS, CIIOCOOBI 3aMaHus (DYHKIMH, B3aUMHO OOpaTHBIC
byHKkIMKM, KoMmmo3uius (yHkuH, Tpaduk (YHKIWH, BBIMOJIHATH JJIEMEHTapHBIE MPeoOpa3OBaHM
rpaduKoB QYyHKITHIA;

CBOOOZHO ONEPUPOBATH MOHIATUAMHU: 00ACTh ONPEACICHUS U MHOXKECTBO 3HAUCHUM (DYHKIUH, HYJTN
(GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO ONEPUPOBATH TMOHATUSAMU: YETHBIE U HEUYETHBIE (DYHKUIMHU, TEPUOAMYECKHE (PYHKIIHH,
MIPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCHMYMbI I MUHUMYMBI ()YHKITUH, HAUOOJIbIIICe M HAUMEHBIIICES
3HauYC€HHUE (PYHKIIUU HA TIPOMEKYTKE;

CBOOOJIHO OTEPUPOBATH MOHATUSIMH: CTETICHHAs! (PYHKIIMS C HATYpPaJIbHBIM U IEJIBIM MTOKa3aTelIeM,
rpaduk cTeneHHON (YHKIMU ¢ HATYpaJbHBIM M LIEJBIM [MOKa3aTeiaeM, rpaduk KOpHS N-Of CTENEeHU Kak
GbyHKIIMM 00paTHOM CTENEHH ¢ HaTypalbHBIM IIOKa3aTelIeM;

OMEepUpPOBaTh MOHATHAMH: JIMHEWHAs, KBaJpaTHuHAs U JIPOOHO-IHHEWHas (YHKIHMH, BBITOIHSATH
AIIEMEHTApHOE HCCIeA0BaHNE U MIOCTPOSHUE UX TPadUKOB;

CBOOOIHO OMEPUPOBATH MOHIATUAMHU: MMOKa3aTeIbHAs U JIorapupMuieckas GyHKINH, UX CBOWCTBA U
rpaduKu, UCIIOJIB30BATh WX TPA(UKU ISl peIICHUS YPaBHEHHIA,

CBOOOJIHO  OMEPUPOBATH  TMOHATHUSMU: TPUTOHOMETPUUECKAS  OKPYKHOCTb,  OIpEICICHUE
TPUTOHOMETPUYECKUX (PYHKIIUNA YUCIOBOTO apryMEHTA;

UCIOJIb30BaTh rpa@uKu QYHKUMNA A MCCIEAO0BaHUS MPOIECCOB M 3aBUCHUMOCTEH MpH pelieHUuu
3aja4 U3 JPYrux y4eOHBbIX MPEIMETOB U PeaJbHOU KHU3HU, BHIPAKaTh (GOPMyJIaMU 3aBUCUMOCTU MEXIY
BEJIMYUHAMU;

Hauyana maTeMaTH4eCcKoOro aHajimu3a:



CBOOOJTHO ONEPUPOBATH MOHATHAMU: apu(PMETHUECKAs U TEOMETPUUECKasi POrpeccusi, 0ECKOHEUHO
yObIBaroImasi reoMeTpuuecKasi Mporpeccus, JMHEHHBIH U SKCIIOHSHIIMATBHBIA POCT, POPMYIIa CIOXKHBIX
MPOIICHTOB, UMETh MPEJCTABICHHE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH ISl PEUICHHUS PEATBHBIX 33124 MPUKIATHOTO XapaKTepa;

CBOOOTHO OIIePHPOBATH TIOHSI THSIMH: MOCJIeIOBATEIBHOCTb, CIIOCOOBI 3aJaHHs
MOCJIEIOBATEIPHOCTEH, MOHOTOHHBIE W OTPAaHHYCHHBIC IMOCJICIOBATECIBHOCTH, ITOHHMMATh OCHOBBI
3apOXKJICHUS] MAaTEMAaTUYCCKOTO aHaJIM3a KaK aHau3a OECKOHEYHO MaJlbIX;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: HETIPEPBIBHbIE (DYHKIMU, TOUKHU Pa3pbiBa rpaduka (GpyHKIUH,
aCHMIITOTHI rpaduka GyHKINY;

CBOOOJTHO OIEpPHUPOBATH MOHATHEM: (YHKIHWS, HEMpPEpbIBHAS HAa OTPE3KE, MPHUMEHSATh CBOICTBA
HETPEPhIBHBIX (DYHKIHIA JJIs1 peHICHUS 33/1a4;

CBOOOJTHO OMEPUPOBATh MOHSATHSAMH: TIEpBasi U BTOpas MPOW3BOAHBIC (YHKIWHU, KacaTelabHas K
rpaduky GyHKIHH;

BBIYUCIISATH IMPOU3BOIHBIC CYMMBI, TIPOU3BEIICHHSI, YACTHOTO M KOMITO3UIMH ABYX (DYHKIIHIA, 3HATH
MPOM3BOJIHBIC JIEMCHTAPHBIX (PYHKIIUH;

UCIIOJIb30BaTh NT€OMETPUYECKUNA U (PU3MUECKUI1 CMBICI IPOU3BOAHOM Ul pelIeHus 3a1ay.

MHuoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHIAMHU: MHOXKECTBO, OTIEPALIUU HaJl MHO)KECTBAMH;

UCTIOJIB30BaTh TEOPETUKO-MHOXXECTBEHHBIH ammapar Ui ONHCAaHUS PEAJbHBIX IIPOLECCOB U
SIBJICHHUH, TIPU PEIICHUH 3329 U3 APYTHX YIEOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHATHUSMH: OIPENEICHUE, TeopeMa, ypaBHEHHE-CIIEJICTBUE, CBOWCTBO
MaTeMaTHYECKOro 00BEKTa, JO0KA3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUS H HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

KoanuyecTBO 4acoB DJIeKTPOHHBIE
No /it HaumeHoBanue pasienoB u B Konrpos | [pakTude (uudpossrie)
TeM IPOrpaMMBbl R CKIe o0pa3oBaTe/bH
° padoThI padoThI bI€ pecypCel
2,6,7,10
MHOX€eCTBO 1€MCTBUTEIIBHBIX
qrcesl. MHOTOWJIEHBI.
1 PannoHanpHbIC YpaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX YpaBHEHUN
) Oynkiuu u rpaduku. CterneHHas 12 1 2,6,8,9
(GYHKLUSA C LIeIbIM [T0Ka3aTeleM
Apudmerndeckuii KOpeHb -0k 2,4,5,6,7,9,10
3 creneHu. MppauroHansHbIe 15 1
YpaBHEHHUS
4 [TokazarenpHast PyHKIIHS. 10 | 2,5,6,7,8,9,10
IToka3aTenbHble ypaBHEHUS
5 Jlorapudmmueckas QyHKIHS. 18 1 2,6,8,9,10
Jlorapudmmueckre ypaBHeHuUs
6 Tpuronomerpuueckue 2 1 2,3,5,6,9
BBIPAKCHUS U YPABHEHHUS
7 ITocaenoBaTenbHOCTH U 10 1 1,2,3,5,6,9,10
IIPOrpeccuun
g HenpepriBHbie (pyHKuHI/L 20 1 2,6,8,9
IIpousBogHas
9 [ToBTOpenwue, 06001IIeHNE, 5 ) 2,6,8,9
cUCTeMaTHU3alysl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O0 136 10 0

[NPOT'PAMME

NOYPOYHOE NJIAHUPOBAHMUE




Ne Jara
Tema ypoka JomaniHee 3aganue
n/n U3yYeHust
MHO0ecTBO, ONIEpalluy HaJl MHOKECTBAMHU U UX
1 . 01.09. M.1, Ne3,8
CBOICTBa
2 Huarpammsbl Ditnepa-Benna 03.09 Mn.2, Ne2,5
[IpumeHeHne TeOpEeTUKO-MHOKECTBEHHOT'O afmapaTa Jiis
3 04.09 n.2, Ne 9,11,13

perieHus 3ana4y




4 Parnmonansasie yncina. OOBIKHOBEHHBIE U JECATUYHBIE 04.09 N3 No 4.6
Ipo6H, IPOLIEHTHI, OECKOHEUHBIE IEPHOIMIECCKHE IPOOU A
Panmonansubie uncna. OOBIKHOBEHHBIC U JECATUUHBIC
5 08.09 MN.3, Ne 8,10,12,14,16
Ipodu, MPOLEHTHI, 0ECKOHEUHbIE TIEPUOIUYECKUE ApoOU
[Tpumenenue apobeii U MPOIECHTOB TSI PEIICHUS
6 P & pott AP 10.09 M.4,Ne 3,6
MPUKJIAHBIX 3a/1a4
[Ipumenenue apobeii U IPOIEHTOB IS PEIICHUs
7 P P pott AP 11.09 MN.4, Ne 4.8, 4.15
MPUKJIAHBIX 33/1a4
] HeicTBuTenbHbIC yncia. PanimonanbHbie B 11.09 MN.5,Ne5.2,5.4,
HpPpaIMOHATILHBIC YK CIIa ’ 5.7
9 ApudmeTrrueckue onepanuu ¢ JeHCTBUTEIbHBIMU 15.09 n.s, Ne5.9,5.11,
qUCIaMu ' 5.13
MN.5, Ne 5.16, 5.18,
10 | Monynb 1€MCTBUTEILHOTO YUCIA U €r0 CBOMCTBA 17.09 5.20, 5.22,
5.24,5.26
11 [TpuGmmxEéHHBIC BEIYMCIICHUS, IPABUIIA OKPYTIICHUS, 18.09 .6, Ne 6.2, 6.4,
MIPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUIA ' 6.6
.6, Ne 6.8, 6.10
OcCHOBHBIE METOIbI PEILICHUS 1IeNbIX U APOOHO- ’ ’ ’
12 AbT PETTETI I AP 18.09 6.12, 6.14,
palMOHaNIbHBIX YPAaBHEHUI U HEPABEHCTB 6.16
13 OCHOBHBIE METOIBI PEIICHUS IIENbIX U APOOHO- 27.09 M.7, Ne 7.3, 7.5,
palMoOHANbHBIX YPAaBHEHUI U HEPABEHCTB ' 1.7
14 OCHOBHBIE METOJIEI penieHus UeiblX 1 ,I[pO6H0— 24.09 M.7,Ne7.9,7.12,
palMOHANIbHBIX YPAaBHEHUI U HEPABEHCTB ' 7.14,7.16
15 MHorowieHsl OT OHON nepeMeHHOu. [lenenue 2509 MN.8,Ne 8.2, 8.4,
MHOTOYJIEHa Ha MHOTOWICH ¢ octaTtkoM. Teopema besy ' 8.6
MHorouiensl ¢ 1enasiMu ko3 duinmentamu. Teopema .8, Ne 8.8, 8.10,
16 25.09
Buera 8.13, 8.15
o o MN.8,Ne 8.17, 8.19,
17 | Pemenne cucteM JIMHEWHBIX YPaBHEHHUN 29.09 391
M.9, Ne 9.2,94,
18 | Pemenue cuctem JUHEHHBIX YPaBHEHUM 01.10 9.6, 9.8,
9.11,9.13
Martpuna CUCTEMBI IMHEWHBIX YPaBHEHUN.
. M.10, Ne 10.2, 10.5,
19 | Onpenenurens MaTpuibl 2X2, €ro TeOMETPUIECKUI 02.10 107, 10.9
CMBICJI U CBOMCTBA; BHIYMCIICHUE €T0 3HAYCHUS ’
20 Onpenenurens MaTPUILIbL 2X2, €r0 TeOMETPUUECKUI 02.10 I1.11, Ne 11.2, 11.4,
CMBICJI U CBOMCTBA; BRIYMCIICHHUE €T0 3HAYCHMS ' 11.6,11.8
I IT11, Ne 11.10, 11.12,
PUMEHEHHE ONPENEIUTENS AJIs1 PEILICHUS] CUCTEMBI
21 . . 06.10 11.15,11.17,
JIMHEWHBIX YpaBHEHUN 11.19
Pemrenue npukiagHbIixX 3a/1a4 ¢ HOMOLIBIO CUCTEMBbI .11, Ne 11.21, 11.23,
22 5 3 08.10 11.25,11.27,
JIMHEWHBIX YpaBHEHUN 11.29,11.31
” Perrenue npukia Hbix 3a/1a4 ¢ TOMOIIBI0 CUCTEMBbI 09.10 M.12,Ne12.2,12.4, 12.6,

JIMHEHHBIX YPaBHEHUN

12.8,12.10




Kontposbnas padora: "PanuoHajJbHble yPABHECHHUS H

M.12, Ne 12.12,12.14,

24 N o 09.10 12.16,12.18,
HepaBeHcTBa. CHCTeMbl JTUHEHHBIX YPABHEHHU I 12.20, 12.22
@ynK1Ms, crocoObl 3amanus GyHKIH. B3anMHo .12, Ne 12.25,12.27,

25 . 13.10 12.29,12.31,
obpatHble pyHkuuu. Kommnosumus yHKuuit 12.33

2% I'paduk bynkmmm. DnemMeHTapHBIC TPEOOPa30BAHUS 15.10 ?3.)1;,;;9813.2, 134,
rpadukos QyHiuuii 13.10, 13.12
OO6nacTh onpenesaeHusi © MHOKECTBO 3HAUCHUH M.13, Ne 13.16, 13.18,

27 | ynkuun. Hymu gynkmun. IpomexxyTku 3Hak 16.10 13.20, 13.22,
IOCTOSIHCTBA 13.24
Yérnple u Heu€THbIe pyHkuuu. [lepuoanueckue

28 Pyrxn pHOA 16.10 M.14, Ne 14.2,14.4, 14.6
¢bynakun. [IpoMexyTKH MOHOTOHHOCTH (DYHKIIUU
Maxkcumymbl 1 MUHUMYMBI pyHKIHH. Hanbonpiree u

29 Y Y yrxn 20.10 M.14, Ne14.9, 14.11
HaWMEHBIIIEE 3HAUCHHE (PYHKITMN HA TPOMEKYTKE

o . M.14, Ne14.13, 14.15,
30 | JIunelinas, kBagpaTu4Hasi U ApoOHO-IMHENHHas QyHKIMK | 22.10 3 >
14.17,14.19
DneMeHTapHOe UCCIEeIOBaHNE U TOCTPOEHUE TpaduKOB

31 pHos A P pap 23.10 N.15, Ne 15.2, 15.4
3TUX PYHKITUH

1 DneMeHTapHOe UCCIICIOBAaHNE U TIOCTPOSHHUE TPahUKOB 2310 M.15, Ne15.6, 15.9,
3TUX (QyHKLUA . 15.12

M.15, Ne 15.14, 15.16,

33 | Crenens ¢ nensM nokasaresneMm. bunom Herorona 05.11

15.18, 15.20

34 CreneHsb ¢ 11ea6IM oKa3zareneM. buaom HerotoHa 06.11 M.16, Ne16.2, 16.4

35 CrenenHast GyHKIUS ¢ HATYPATBHBIM U TIETBIM 06.11 .16, Ne 16.6, 16.8,
nokasarenem. EE cBoiicTBa u rpaduk ' 16.10

36 KourtpoubHas padora: "Crenennas pynkuus. Eé 10.11 ?;164 Ne16.12,
cBoiicTBa u rpadguk" ' 16.16
ApudmMeTnuecknii KOpeHb HATYPAIbHOU CTEIICHU U €0 Mn.17, Ne17.2,17.5,17.7,

37 . 12.11
CBOHCTBA 17.9,17.11
ApudmMeTnueckunii KOpeHb HATYPATHHOU CTETICHU U €r0 M.17, Ne17.14, 17.186,

38 . 13.11
CBOHCTBA 17.18,17.21

o M.18,Ne 18.2,18.4
[IpeobpazoBanHus YUCITOBBIX BRIPAXKCHHH, COAEPIKAITNX ’ A

39 | PeOPP P AepKatl 13.11 186, 18.8,

CTENEeHU U KOPHU 18.10
[TpeobpazoBaHus YUCITOBBIX BRIPAKECHHH, COAEPIKALITNX M.18, Ne 18.12, 18.14,

40 17.11
CTENIEHU U KOPHHU 18.16,18.18

A1 [IpeobpazoBanHus YUCITOBBIX BRIPAKECHHH, COAEPIKAIINX 1911 M.19, N219.2, 19.4,
CTENEHH U KOPHH ' 19.6

4 Uppanmonansusie ypaBHeHHs1. OCHOBHBIE METO/IbI 2011 Mn.19, Ne 19.8, 19.10,
pelIeHns UPPALMOHATIbHBIX YPaBHEHUM ' 19.12,19.14

13 Uppanmonansusie ypaBHeHUsl. OCHOBHBIE METO/IbI 2011 M.20, Ne 20.2, 20.4,

peLIeHUs UPPALMOHAIBHBIX YPaBHEHUN

20.6, 20.9




44

Hppannonanbubie ypaBHEHUA. OCHOBHBIE METOIbI

24.11

.20,Ne 20.13, 20.15,

pelieHus] UppalMOHAIBHBIX YpaBHEHUH 20.17,20.19
45 PaBHOCUIIBHBIE TEpEXObl B PEILIEHUN UPPALIMOHAIBHBIX 2611 N.21, Ne 21.2, 21.4,
YpaBHEHUN ' 21.6,21.8
M.21, Ne 21.10, 21.12,
46 PaBHOCHIIBHBIE TTEpEXOAbl B PELICHUH UPPALIMOHAIBHBIX 2711 21.15, 21.17,
ypaBHEHHI ' 21.19
PaBHOCHIIBHBIE TTEpEXOABI B PEIIEHUHY HPPALMOHAIBHBIX
47 . pexoA P ppatl 27.11 M. 22, Ne 22.2,22.4, 22.6
yYPaBHEHUN
PaBHOCMIIbHBIE TTEpEXObI B PELICHUHN UPPALIMOHAIBHBIX
48 . pexon p ppatl 01.12 M.22, Ne 22.9, 22.11
ypaBHEHHI
CaoiicTBa ¥ rpauK KOpHS N-OM CTENEHU KaK (PYHKIMH
49 &  IpaduK Kop by 03.12 N.23, Ne 23.2, 23.4, 23.6
00paTHOM CTENEHH ¢ HATypaIbHBIM MTOKa3aTeIeM
50 CBoiicTBa U rpaduK KOpHS N-0i CTETIEHU KaK (QYHKLIUU 04.12 Mn.23. Ne 23.8, 23.10,
00paTHOM CTENEHH ¢ HATypaJIbHBIM [TOKa3aTeIeM ' 23.12
51 KonTposabHnas pabora: "CBoiicTBa U rpad)uKk KOpHA 04.12 .23, Ne 23.14, 23.16,
n-oii crenenn. UppaunonanbHbie ypapHeHus ' ' 23.18, 23.20
. . .24, Ne 24.2, 24 .4,
52 CreneHs ¢ palMOHaIbHBIM [TOKA3aTENNEM U €€ CBOWCTBA 08.12 2 4 ; 2’1 g
.24, Ne 24.10, 24.12,
53 Cremnenb ¢ palioOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBA 10.12 24.14, 24.16,
24.18, 24.20,
M. 24, Ne 24.22, 24.24,
" . 24.26, 24.28,
54 | Crenesb ¢ palMOHAIBHBIM II0KA3aTENIEM U €€ CBOMCTBA 11.12 24.31 24.35,
24.37
55 | IlokazatenbHas GyHKIUS, €€ CBONCTBA U rpaduk 11.12 M.25, Ne 25.2, 25.4, 25.6
Hcnonb3oBanne rpaduka QyHKIUU IS PEIIEHUS
56 . pag (yHLyH U1 p 15.12 M.25, Ne 25.9, 25.11
YPaBHEHMU
57 Hcnonws3zoBanue rpaduka QyHKIUN IS pEIICHUS 1712 .26, Ne 26.2, 26.4,
YpaBHEHUN ' 26.6, 26.8
53 [TokazaTenbHbie ypaBHEeHUsI. OCHOBHBIE METOIbI 18.12 .26, Ne 26.10, 26.12,
pEIlIeHNs TOKA3aTeNbHbIX YPABHEHUN ’ 26.14, 26.17
ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI .26, Ne 26.19, 26.21,
59 o 18.12 26.23, 26.25,
pellIeHns TOKa3aTeNbHbIX YPaBHEHUN 26.98
60 [TokazaTenpHbie ypaBHEeHUsI. OCHOBHBIE METOIbI 9.1 .26, Ne 26.30, 26.34,
pelIeHNs TOKa3aTeIbHbIX YPaBHEHUN ' 26.36, 26.38
61 O6o6matomuit ypok: "IlokazarenpHast QyHKIIHS. 412 N.26, Ne 26.42, 26.44,
IToka3zarenbHble ypaBHEHHS" ' 26.46, 26.49
KonTtposbnas padora: "IlokasareabHast pyHKnus.
62 P P (bynk 25.12 M.27, Ne 27.2, 27.4, 27.6
Iloxa3aTenbHble ypaBHeHHus"
o Mn.27,Ne 27.8, 27.10,
63 | Jlorapudm yucna. CoiicTBa Jorapudpma 25.12 2712, 2714
64 | Jlorapudm ymncna. CoiicTBa Jorapudma 29.12 N.27,Ne 27.18, 27.20




M.27,Ne 27.22, 27.27,

65 | decaruuHble U HaTypaJbHBIE JTOTapH(PMbI 12.01 9799
66 | decarnvHble U HATypaIbHBIC JTOTapH(PMBI 14.01 .28, Ne 28.2, 28.4, 28.6
o
67 | IlpeobpazoBaHue BeIpaXXEHUM, coliepKalux jJorapudmsr | 15.01 28218 Z'N' 28.8, 28.10,
. .28,Ne 28.14, 28.16,
68 [IpeobpaszoBanue BeIpaXeHUH, coepkammx jJorapupmel | 15.01 28 18 éN 8 8.16
o
69 | IlpeoOpazoBaHue BeIpaXXEHUH, coAepKaIMX Jorapupmel | 19.01 2925 -Ne 29.2,29.4,
.29, Ne 29.8, 29.10,
70 | Jlorapudmuueckas ¢pyHkius, e€ cBoicTBa U rpaduk 21.01 29.12, 29.14,
29.16
o
71 Jlorapudmuueckas ¢pyHKIus, €€ CBOHCTBA U rpaduk 22.01 2032 ’ BI\(I)_SSO.Z, 304,
Hcnonb3oBanue rpadmka GyHKINAN IS PEIICHUS n.31, Ne 31.2, 31.4,
72 . 22.01
YpaBHEHUU 31.6, 31.8
M.31, Ne 31.10, 31.12
Ucnonws3zoBanue rpaduka GyHKIUN 11 pEIICHUS ’ ’ ’
73 . pag (ymizpm st p 26.01 31.14, 31.16,
ypaBHEHUI 3118
M.31, Ne 31.22, 31.24
Jlorapupmuueckue ypaBHeHUs.. OCHOBHBIE METObI ’ PO
74 pri 7P ! A 28.01 31.26,31.28,
pelieHus JorapuMUIECKUX YpaBHEHHIA 31.30
M.31, Ne 31.34, 31.36
Jlorapudmuueckue ypaBHenust. OCHOBHbIE METObI ! ’ ’
75 puc P . A 29.01 31.39, 31.41,
pelieHus JorapuMUIECKUX YPaBHEHHIA 3143 31.45
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC METO/IbI
76 pHd M . A 29.01 M.32, Ne 32.2, 32.4
penieHus JorapupMUIECKUX YpaBHCHHUI
77 PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH JIOTAPHPMUICSCKIX 02.02 Mn.32, Ne 32.6, 32.8,
YpaBHEHUU ' 32.10
PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH JIOTAPHPMUICSCKHX .32, Ne 32.14, 32.16,
78 . 04.02 32.18, 32.20,
ypaBHEHUI 39 99
79 Koutpoasnas padora: "Jlorapupmudeckas 05.02 223225; '\;("23;22‘24’ 32.26,
¢ynkums. Jorapupmudyeckue ypaBHeHus" ' 3234
CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC YUCIOBOTO
80 05.02 M.33, Ne 33.2, 33.4, 33.6
aprymeHTa
Cunyc, KOCMHYC, TAHT€HC U KOTAHT'€HC YUCIIOBOTO M.33, Ne 33.8, 33.10,
81 09.02
apryMeHTa 33.12,33.14
M.33. Ne 33.16, 33.18
ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YHUCIOBOTO ’ ’
82 P ye. ap Y P 11.02 33.20, 33.22,
aprymeHTa 33.94
ApKCI/IHyC, apPKKOCHHYC U apKTaHI'€HC YHCI0BOTO .33, Ne 33.28, 33.30,
83 12.02
aprymeHra 33.32,33.34
Tpuronomerpruyeckast OKpyKHOCTb, OIIPEIEIICHNE
84 p P Py pelt 12.02 M.34, Ne 34.2,34.4

TPUTOHOMETPHUECKUX (PYHKIIHI YUCIOBOTO apryMeHTa




Tpuronomerpuyeckasi OKpy>XKHOCTb, OIIPEICIICHHE

.34, Ne 34.6, 34.8,

85 16.02
TPUTOHOMETPUIECKUX (PYHKIIUNA YUCIOBOTO apryMEHTa 34.10, 34.12
86 | OcHOBHBIE TPUTOHOMETpHUECKHE (HPOPMYIIBI 18.02 Nn.35, Ne 35.2, 35.4
87 | OcHOBHBIE TPUTOHOMETpPUYECKHE (POPMYITBI 19.02 n.35, Ne 35.6, 35.8
88 | OcHOBHBIE TPUTOHOMETpUUECKHE (HOPMYITBI 19.02 Nn.35, Ne 35.10, 35.12
89 | OcHOBHBIE TPUTOHOMETPUUYECKHUE POPMYITHI 25.02 .36, Ne 36.2, 36.4
.36, Ne 36.6, 36.8,
90 | I[IpeoOpa3oBaHue TPUTOHOMETPUUYECKHIX BBIPAKCHHUI 26.02 36.10, 36.12,
36.14
o
91 | [Ipeobpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKEHUH 26.02 27367 ’ ;;‘837'2’ 374,
o
92 | IlpeobpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUI 02.03 28378 »Ne 38.3, 38.5,
o
93 | IlpeobpazoBaHue TPUTOHOMETPUIECKUX BBIPAKEHUI 04.03 r.38, Ne 38.9, 38.11,
38.13, 38.16
o
94 | PemieHue TpUrOHOMETPUYECKUX YPABHEHUM 05.03 28328 4 Ne 38.18, 38.21,
95 | Pelienne TpUTOHOMETPUYECKUX YPAaBHEHUH 05.03 .39, Ne 39.2, 39.4, 39.6
. .39, Ne 39.8, 39.10,
96 | Pelienune TpUrOHOMETPUYECKUX YPAaBHEHUH 11.03 3 9319 é 39.8,39.10
o .39, Ne 39.15, 39.17,
97 | PemeHnue TpUroHOMETPUYECKUX YPABHEHUN 12.03 39.20, 39.22
o .39, Ne 39.25, 39.28,
98 | Pelienne TpUrOHOMETPUYECKUX YPAaBHEHUH 12.03 3933?6 39.25,39.28
99 Pemienne TpuroHOMeTpUYECKNX YPaBHEHU I 16.03 .40, Ne 40.2, 40.4
.40, Ne 40.6, 40.8,
100 | Pemenue TpUroHOMETPUUECKUX YpaBHEHUN 18.03 40.10, 40.12,
40.14
KonTtposbnas padora: "Tpuronomerpudeckue .40, Ne 40.16, 40.18,
101 " 19.03 40.20, 40.22,
BbIPasKeHNsl U TPUTOHOMETPHUYEeCKHEe YPABHEHUSI 40.24
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS
o . .40, Ne 40.28, 40.30,
102 | nocnenoBaTenbHOCTEN. MeTo1 MaTeMaTUYECKOM 19.03 40.32
WHIYKITAN '
MOHOTOHHBIE U OTPaHUYEHHBIE [10CJIE0BATEILHOCTH.
103 23.03 M.41,Ne 41.2,41.4
HcTopus ananm3a 6ECKOHEUHO MaJIbIX
M.41, Ne 41.7, 41.9,
104 | Apudmernueckas rnporpeccus 25.03 41.11,41.13,
41.15
M.41, Ne 41.17, 41.19,
105 | 'eomeTpuyeckas mporpeccus 26.03 4121, 41.23
o
106 | beckoneuHo yObIBaroIasi reoMeTpudecKast porpeccus 26.03 nglé Ne 41.26, 41.28,
Cymma OeckoHE4HO yObIBaroIIe reoMeTpUIecKoi
107 Y Y - P 06.04 M.42, Ne 42.2,42.7

pOrpeccun




JIMHEWHBIN ¥ 3KCIIOHEHIIMAIBHBIA pocT. Huco e.

M.42, Ne 42.9, 42.11,

108 08.04 42.13,42.15,
®opMyna CII0KHBIX IPOLIEHTOB 4217
109 JIuHEWHBIN U 3KCIIOHEHIIMAIBHbBINA pocT. HucIo €. 09.04 M.42, Ne 42.21, 42.23,
dopmyiia CIOKHBIX IPOLICHTOB ' 42.25
110 Hcnonp30BaHue NpOrpeccuu I pEeIIeHUs PeaTbHbIX 09.04 M.42, Ne 42.28, 42.30,
3aJ1a4 MPUKJIAHOTO XapaKTepa ' 42.32
11 KonTpoabHnas padora: "IlociienoBarejibHOCTH U 13.04 M.43, Ne 43.2, 43.4,
nporpeccun" ' 43.6
. M.43, Ne 43.8, 43.10,
112 | HenpepoiBHBIE GYHKIIUN U UX CBOMCTBA 15.04 4312, 43.14
o
113 | Touka pa3psiBa. ACUMOTOTHI TPaPUKOB (DyHKITHIA 16.04 23423 2 Ne 43.16, 43.18,
. . M.43, Ne 43.25, 43.27,
114 | CBoiicTBa (pyHKITMIT HEMPEPHIBHBIX HAa OTPE3KE 16.04 43 : 2’ 3.25,43
115 | CroiicTBa (hyHKIHMI HEMPEPHIBHBIX HA OTPE3KE 20.04 N.44, Ne 44.2,44.5
.44, Ne 44.8, 44.10,
116 | Meroa nHTEpBAJIOB JiJis pEUICHUS] HEPABEHCTB 22.04 4412, 44.14
117 | Meton uHTEpBaOB AJIs PELLIEHUS] HEPABEHCTB 23.04 .45, Ne 45.2
118 | Meron uHTEepBaJIOB /Ji PEUICHUS HEPABEHCTB 23.04 M.45, Ne 45.4
[IpumeneHne cBOMCTB HEMPEPBIBHBIX (PYHKIIMM 115
119 P pep ymxumii A 27.04 .45, Ne 45.6, 45.8
pelieHus 3aaad
[IprumeHeHne CBOMCTB HEMPEPBIBHBIX (PYHKIIHM 1T
120 P pep (ymxri 1 29.04 [naaKkTnyeckne KapToukm
pelieHus 3aaaq
NHamsuayanbHoe
121 | IlepBast u BTOpas Mpou3BOHbIE (QYHKLIUN 30.04 ANBUAY
3afaHue
122 | Onpenenexnue, reOMETPUUECKUN CMBICIT POU3BOIHOM 30.04 MN.38, Ne38.13,16,18
123 | Onpenenenue, Gu3NMIECKU CMBICT TIPOU3BOTHON 04.05 M.38,N238.21,24,26
. NHaunsuayanbHoe
124 | TIpousBoIHBIE 3JIEMEHTAPHBIX (DYHKITHI 06.05 ANBIAY
3afiaHue
125 | [Ipou3BoaHbIE JIEMEHTAPHBIX (QYHKIIUN 07.05 AnpakTnyeckme KapTouku
[Ipon3BoaHast CyMMBI, IPOU3BEICHHUS, HACTHOTO U
126 P a y g p a 07.05 M.38,N238.3,5,7,9(ueTHble)
KOMITO3UIIUHU (PYHKITHIA
[Ipoun3BogHas CyMMBI, MPOU3BEICHHUSI, YACTHOTO U
127 P g 4 . P g 12.05 [InaakTuyeckne KapToukm
KOMITO3UITUHU (yHKITHHA
[IpousBoHasi CyMMBbI, MPOU3BEICHUSI, YACTHOTO U
128 | xomno3unuu GpyHKIMHA. YpaBHEHHE KacaTeIbHOU K 14.05 AnaaKTUYecKne KapToUKM
rpaduky QyHKIUU
NHamsumayanbHoe
129 | YpaBHeHue kacaTenbHOM K TpaduKy GyHKIIMH 14.05 ANBUAY
3afaHue
130 | KonTpoabnas padora: "[IpousBognas" 18.05 AnpakTMyeckme KapTouku
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUN:
131 |, " 20.05 ONpakTUyeckne KapToukm
YpaBHeHust
132 | UToroBasi KOHTpOJIbLHAsA padoTa 21.05 3apaHua u3 Tectos EM




133 | UToroBasi KOHTpoJIbHasi padoTa 21.05 3apaHuA us Tectos EM
[ToBTOpEeHme, 00001IeHNE, cUCTEMAaTH3alUs 3HAHUI:
134 |, . 25.05 3apaHua s tectos EM
YpaBHeHust
134

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

YYEBHO-METOJUYECKOE OBECITEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YAEHUKA

Mepznsik A.I'. HomupoBckuii JI. A.. AnreGpa u nayana ananusa. 10 kinacce. YTuyOneHHBIH yPOBEHD.
VYuebnuk. «IIpocBemenuey, 2024.

METOAUYECKHUE MATEPHUAJIBI UIAA YUYUTEJIA

Metoanueckoe nmocooue. Maremaruka E. B. BynikoA. I'. Mep3msik Anrebpa u Hadaia MaTeMaTHIeCKOro
aHanu3za. -10. YriryOsieHHbIH ypOBEHb.

— www.alleng.ru/edu/math1.htm - x ypoky MaTemMaTHK{

— comp-science.narod.ru/didakt.html - mugakTHueckue MaTepuasl;

— InternetUrok.ru - Bupeoypoxu;
— http//www.allmath.ru-Bcst MaTemaTuka;

— http//www.exponenta.ru-oOpa3oBaTeIbHBIN MaTeMaTHICCKHI CalT;

— http //www.matem.hl.ru — maremaTuka on-line;
— DnextponHas oubnunoteka «2000 3amau o Maremarukey. Anredpa 7-9 knaccel. CDROM;
— Aunreopa 7-9. CoBpemeHHbIH yueOHO-MeToquueckuii komiuieke. CD-ROM;
— Engunas xomnexnus LIOP: http://school; collection.edu.ru; WWW. chportal.ru; Djvu Document; Hamster Fress

Arc

— http://mathem.h1.ru — marematuka on-line;
— http://www.exponenta.ru - 06pa3oBaTebHbII MaTEeMaTUYECKHI CaT;

— «Onekrpornas 6ubmmoreka2000 mo matemaruke», CD-ROM;
— www.mathvaz.ru/index.php - Jlocke yunrtens MaTeMaTHUKH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET







