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HOACHUTEJBHAS 3AIINCKA
PaGouas nporpamma yueGHOro Kypca «Anredpa 1 Hadyajla MaTEMaTUYECKOTro aHalin3a» 0a30BOro ypoBHs Jyist ooydaromuxcs 10
—11 xnaccoB pa3paborana Ha ocHoBe @eAepalbHOrO TOCYJIapCTBEHHOTO O0O0pa30BATENLHOIO CTaHJapTa CpeIHero OOLIEro
oOpa3zoBaHusi, ¢ YUETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, MPEIBABISIEMBIX K MAaTeMaTHYECKOMY OOpa30BaHUIO, U TpaJaUIUi
poccuiickoro obpazoBaHusi. Peanuzanusi mporpaMMbl 0O€CTICUMBAET OBJAJCHHE KIIFOUEBHIMU KOMIIETEHIIUSIMHU, COCTABJISIONIUMU
OCHOBY ISl CaMOpa3BUTHS U HEMPEPBIBHOIO 00pa30BaHMs, LEIOCTHOCTh OOIIEKYJIbTYPHOrO, JUYHOCTHOTO M MO3HABATEILHOIO
Pa3BUTHUS JTUIHOCTU 00YyJIAIOIITUXCS.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa M Hayana MaTeMaTHMYeCKOro aHaiW3a» SBJSIETCS OJHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMme CTapuiei
IIKOJIBI, MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEeUYMBACT MHCTPYMEHTAJIbHYIO 0a3zy JUid M3y4yeHHUS BCEX €CTECTBEHHO-HAYYHBIX
KypcoOB, a C JIpyroil CTOpoHbl, (OPMHUPYET JIOTMUECKOE U aOCTPAKTHOE MBIIUICHUE YYalllMXCs Ha YPOBHE, HEOOXOJUMOM IS
OCBOEHHUSI KypcOB MH(OPMATHKHU, OOIIECTBO3HAHMS, MUCTOPHH, CIOBECHOCTH. B pamkax AaHHOro Kypca ydallHMecs OBJIaJeBaroT
YHUBEPCAIBbHBIM A3bIKOM COBPEMEHHOIN HayKH, KOTOpas (OpMYJIUPYET CBOU AOCTUKEHUS B MaTeMaTH4eCKOU (popme.

Kypc anreOpel m Hauan MareMaTHYECKOIO aHajlu3a 3aKjIaJblBA€T OCHOBY JJI YCIEHIHOIO OBJIAJACHMS 3aKOHaMU (DU3HKH,
XUMUHU, OHMOJOrMH, TOHMMAHHUSI OCHOBHBIX TEHIEHUMN 3KOHOMHKMA W OOIIECTBEHHOW >KW3HH, IO3BOJSIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX LIH(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIIOIB30BaTh UX B MOBCEAHEBHOH XM3HH. B TOXe Bpems
OBJIaJICHUE aOCTPAaKTHBIMM M JIOTMUECKHM CTPOTMMHM MAaTEeMaTHYECKUMU KOHCTPYKIMSIMU DPAa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh UCTUHHOCTb YTBEPKIEHUS, MCIOIb30BaTh 00O0OIIEHNE U KOHKPETH3alMI0, abCTparupoBaHUE U
aHasioruio, (hopMUpyeT KpeaTuBHOE M KPUTHUECKOE MBIIUIeHHE. B xone u3ydeHus anreOpbl M Hayall MaTeMaTHYECKOro aHaan3a B
CTapuIel 1IKOJe yJalluecs MoJIy4aroT HOBBIM OMBIT pElIeHUs MPUKIIAIHBIX 33]1a4d, CAMOCTOSATEILHOTO MOCTPOECHUS MaTEMAaTUHYECKUX
MOJENIEd pPEANIbHBIX CHUTyallud W UWHTEPIpETAlMMd TOJYYECHHBIX PpEHICHUH, 3HAKOMATCS C MpUMEpaMH MaTEeMaTHYECKUX
3aKOHOMEPHOCTEN B MPUPO/JIE, HAYKE U B UCKYCCTBE, C BBIAAIOUIUMHUCI MAaTEMATUYECKUMU OTKPBHITUAMH U UX aBTOPaAMHU.

Kypc obnamaer 3HauMTENbHBIM BOCHHUTATEIbHBIM MOTEHLMAIOM, KOTOPBIM pealu3yeTcsi Kak d4epe3 yueOHbId Marepua,
crocoOCTByIONUN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMS, TaK U uepe3 Creuupuky ydeOHOU NesTeIbHOCTH, Tpedyromnien
CaMOCTOSITEJIbHOCTH, aKKYPAaTHOCTH, IPOAOJDKUTENBHON KOHIIEHTPAMM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIYYEHHBIN PE3YibTaT.

B ocHoBe MeToauku 00yueHus anreOpe 1 HauajgaM MaTeMaTHYECKOro aHaIN3a JIEKUT AeSTEIbHOCTHBIN MPUHIIMI O0yUYEHUS.

Crpykrypa Kypca «AireOpa M Hayajga MaTEeMaTHMYECKOTO aHaIM3a» BKIIOYAET CIEAYIOUIHE COJEp)KaTelbHO-METOINYECKUE
muHun: «Yucna u BelUUCHeHUSY, «DYHKUUMU U rpaukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama maTremaTHyeckoro aHainzay,



«MHOXecTBa U JOruKa». Bce OCHOBHBIE COAEPKATENbHO-METOAUYECKHUE JIMHUN W3YYarOTCSl Ha MPOTSKEHUH JIBYX JIET OOYYEHHS B
CTaplIedl IIKOJIE, €CTECTBEHHO IOMNOJIHAS APYT JApyra M IOCTEIEHHO HACBILAACh HOBBIMM TEMaMU W pasfenaMu. JlaHHBIA Kypc
ABJIIETCA WHTETPATHUBHBIM, IOCKOJIBKY OOBEIHMHSIET B ce0e ColepKaHHE HECKOJIbKMX MAaTeMaTHUYeCKHX AUCIUIUIMH: airedpa,
TPUTOHOMETPUS, MaTEMAaTUUECKUI aHaJIU3, TEOpUsi MHOKECTB U Jip. [lo Mepe Toro kak ydamniuecsi OBJaJeBaloT Bc€ 0ojiee MMPOKUM
MaTeMaTHUYeCKUM ammnapaToM, y HUX IOCIEAO0BaTEIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOMTh MaTEeMaTHYECKYHO
MOJIeJIb peaJbHOM CUTyalluu, NPUMEHSTh 3HAHMS, MOJYYEHHbIE B Kypce «AnreOpa M Hayajia MaTEMaTHYECKOTO aHalu3a», AJis
peLIeHUs] CAaMOCTOATENHHO CHOPMYITHPOBAaHHONW MaTEMaTHUECKOH 3a1a4uu, a 3aTeM UHTEPIPETHUPOBATD MOJIy4ECHHBIN pe3ynbTar.

CopepxatenbHO-MeTOANYECKasT JIMHUS «Yucna W BBIYMCICHUS» 3aBepuiaeT (OpMUPOBAHHE HABBIKOB HCIIOJIb30BAHUS
JNEUCTBUTENBHBIX 4YHCEN, KOTOpOe ObLIO HayaTO B OCHOBHOM Ikose. B crapuiedt mikoje ocoboe BHUMaHUE YEISIETCS
(OPMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIMX B Ce0S HCIOIB30BaHUE PA3IUYHBIX (OPM 3aMuCH
NEUCTBUTEIBHOIO 4YHUCJIA, YMEHHWE pAalMOHAIBHO BBINOJHATh JCHCTBUS C HUMH, Je€laThb MNPUKUIKY, OLEHUBATH PE3YJIbTAT.
OOyuaromuecs MoNy4aroT HABBIKU MPUOIMKEHHBIX BBIYUCICHUH, BBIMIOJIHEHUS ICUCTBUN C YUCIIaMU, 3allMCAaHHBIMH B CTaHAapTHON
(dopme, UCITIONIb30BaHUsI MAaTEMAaTHUECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BbIPAKEHUH.

JInnus «YpaBHEHHsI U HEPABEHCTBA» PEANM3YETCS Ha MPOTSHKEHUH BCEr0 OOYyYEHHUs B CTapIled IIKOJIE, TOCKOJIbKY B KaXKIOM
pazzesne mporpaMMbl MPEeIyCMOTPEHO PEIIEHHE COOTBETCTBYIOLIMX 3anady. OOydarouiuecss OBJIa[€BalOT PA3JIMYHBIMU METOJAMU
pellleHUs] LEJbIX, PALUOHAIbHBIX, UPPALHUOHAIBHBIX, MOKA3aTEIbHBIX, JIOTAPUPMUUECKUX M TPUTOHOMETPUUECKUX YypaBHEHUH,
HEpaBEHCTB U uX cucteM. [lonydeHHble yMEHUSI UCHOIB3YIOTCS MPU UCCIEI0BAaHUU (QYHKUIUNA C MOMOIIBIO MPOU3BOJHOM, PEIICHUU
NPUKJIAIHBIX 33]a4 U 337a4 Ha HaXOXKJIEHHWE HAuOONbIIMX M HAUMEHbIIMX 3HadeHUH (yHkuuu. [laHHas comepikarenbHas JUHUS
BKJIIOYAET B ceOsl Takke (POpMUPOBaHHE YMEHHUW BBIMOIHATH PACUETHI MO (opMyliaMm, IMPeoOpa3oBaHMs LENbIX, PAallMOHAIbHBIX,
UPPALMOHAIHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHHM, a Tak)Ke BBIPAXKEHMM, COJAEpKalluX CTerneHu U jorapudmsel. braromaps
M3YYEHHUIO anre0pandyeckoro Marepuaia MPOUCXOIUT JAajbHEHIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIIJICHUS
yyanuxcsi, (GOPMUPYIOTCS HABbIKM JE€AYKTUBHBIX pPACCYKJIEHHUM, pabdOThl C CHUMBOJBHBIMU (opMamMu, NpeCTaBICHUS
3aKOHOMEpPHOCTEH M 3aBHCHUMOCTEH B BHUJE PABEHCTB M HEpaBeHCTB. AureOpa mpeanaraeT 3(pQeKTUBHbIE HHCTPYMEHTHI IS
pElIEHUs MPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a/1a4, HATJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKHU.

ConeprkarenabHo-MeToauueckast TMHUs «DyHKIUU U TpapUKN» TECHO MEPEIUIETAETCs ¢ APYTUMHU JUHUSAMU Kypca, IOCKOJIbKY B
KaKOM-TO CMBICIIE 33JJa€T MOCIEA0BATEIbHOCTh U3YUeHUsI MaTepuaiia. M3ydeHne creneHHol, noka3aTenbHO!, JorapupMuYecKoil u
TPUTOHOMETPUYECKUX (PYHKIUH, UX CBOWCTB M TpadMKOB, MCIOJb30BaHUE (DYHKIIMN N7 pelIeHHs 3ajJad U3 JAPYrux ydeOHbIX
MPEIMETOB U peajbHOM )KM3HU TECHO CBA3aHO KaK C MaTEMaTUYECKUM aHAJIM30M, TaK U C PELIEHUEM YpaBHEHHI U HepaBeHCTB. [Ipu
5TOM OoJIbllIOE BHUMaHHME YyAenseTcss (OPMUPOBAHUIO YMEHHUs BbIpakaTh (opMynaMu 3aBUCHUMOCTH MEXAY pPa3IUYHBIMU



BEJIMYMHAMU, WCCIIEJO0BATh IMOJyYeHHbIE (YHKIMH, CTPOUTh MX Tpapuku. MaTepuan 3TOil coiepKaTeabHOW JTUHUM HAaIlelieH Ha
pa3BUTHE YMEHUN M HABBIKOB, MMO3BOJIAIOIIMX BhIpaXaTh 3aBUCUMOCTU MEXIY BEIUYMHAMU B PA3IMYHON (hopMe: aHATUTHUECKOH,
rpauueckoi u cioBecHoW. Ero n3yuenue cnocoOCTBYET pa3BUTHIO aIrOPUTMHYECKOTO MBILUICHHS, CIIOCOOHOCTH K 0O0OIIEHUIO U
KOHKPETHU3AINH, NCIOIb30BAHUIO aHAIOTHH.

ConepxxarenbHast auHMs «Hauyama wmaTemaTnueckoro asajiu3a» TO3BOJISIET CYIIECTBEHHO paclIUpUTh KpPYyr Kak
MaTEeMaTHYeCKUX, TaK W TMPHUKIAIHBIX 3a7ad4, JTOCTYMHBIX OO0y4YaroIUMCs, y KOTOPBIX TOSBISETCS BO3MOXHOCTH HCCIIENOBATh U
CTpouTh rpadguku GyHKIUN, ONPEaeIsITh UX HauOOJNbIINEe W HAMMEHBIINE 3HAYEHUS, BBIYUCIATH TUIOMAAN GUryp U 00OBEMBI TeT,
HaXOJIUTh CKOPOCTH W YCKOpPEHHs TMporeccoB. JlaHHas comepkaTelbHas JWHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH TIOCTPOCHUS
MaTeMaTHYECKUX MOJIENel pealbHBIX CUTYyalluid, HAXOXKICHUs HaWJIydIIero PElIeHUs B MPUKIAJHBIX, B TOM YHCIE COLUAIBHO-
HPKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHUYeCKOTrO aHajlu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(GOopMaTbHO-JIOTHYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (OPMUPOBAHNIO YMEHHI PAcIO3HABATH MPOSBICHUS 3aKOHOB MaTeMAaTHUKH B
HayKe, TeXHUKE U ucKkyccTBe. OOydaromuecs: y3HaloT O BBIAIOIIMXCS Pe3yabTaTax, MOMy4YEeHHBIX B XOJI€ Pa3BUTHSA MAaTEMaTUKH KaK
HayKH, U UX aBTOpax.

ConepkarenpbHO-MeTOoAUYecKass JUHUS «MHOXKECTBA W JIOTHKa» B OCHOBHOM TIIOCBSIIIICHA JJIEMEHTaM TEOPHUH MHOMKECTB.
TeopeTnko-MHOKECTBEHHBIE TMPEICTABICHUS TMPOHMU3BIBAIOT BECh KypC IIKOJBRHOM MaTeMaTUKH M TpeuiaraloT Hawnboiee
YHUBEPCAIbHBIN S3bIK, OOBEIUHSIOIIMN BCE pa3/iesibl MATEMAaTUKU U €€ MPUJIOKEHUI, OHU CBSI3bIBAIOT pa3Hble MaTeMaTHYECKHE
TUCHUIUIMHBL B eauHoe Ienoe. [loaToMy BakHO 1aTh BO3MOXKHOCTH IIKOJBHUKY MOHUMAaTh TEOPETHUKO-MHOXECTBEHHBIN SI3BIK
COBpEMEHHON MaTEMaTHKHU M HCIIOJIb30BaTh €r0 JJIsl BBIPAXKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa u Hadama MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TaK)K€ OCHOBBI MAaTEMaTHYECKOT'0 MOACITUPOBAHUS,
KOTOpPBIE TPU3BAaHbI CPOPMHUPOBATH HABBIKH MOCTPOCHHUS MOJICIIEH pealbHbIX CHTYAIlUi, UCCIETOBAHUS ITUX MOJENEH ¢ MOMOIIBIO
anmapaTa anreOpbl 1 MAaTEMaTUYECKOTr0 aHAIN3a U UHTEPIPETALIMH TOJYYCHHBIX Pe3yNbTaToB. Takue 3a/laHus BIUIETCHBI B KaXKIbIN
U3 pa3iesioB MPOTrpaMMBbl, MOCKOJIBKY BECh MaTeprall Kypca IIMPOKO UCIIONB3YeTCs IS PElIeHUs MPUKIaIHbIX 3a1ad. [Ipu permennn
peaNbHBIX MPAKTUUECKHX 3a/1a4 yJalluecs pa3BUBaIOT HAOIIOAATEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, adCTparupoBarhCs,
UCTIOJIh30BaTh AHAJIOTHIO, 0000INaTh W KOHKPETH3UPOBATh MpoOieMy. JlearenpbHOCTh 1O (HOPMUPOBAHUIO HABBIKOB PEIICHHS
NPUKJIQIHBIX 3a/1a4 OPraHU3yeTCsl B IPOLIECCE N3YUYEHHUS BCEX TeM Kypca «AlreOpa v Hayana MaTeMaTHYECKOTO aHaJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

B ydyeOHOM miaHe Ha M3ydeHHE Kypca alreOphl U Hadall MaTeMaTHYeCKOro aHajau3a Ha 0a30BOM YpOBHE OTBOJUTCSA 2 daca B
Heneno B 10 kiacce u 3 yaca B Henento B 11 kimacce, Bcero 3a JiBa roja o0ydenus — 170 gacos.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia ¥ BBIYUCTICHUA

Paunonanbueie 4yucna. OOBIKHOBEHHBIE U JIECATHYHBIE JpOOM, TMPOLIEHTbl, OECKOHEUHbIE MEPUOJAMYECKUE JPOOH.
Apudmernueckue omnepanuu € palUOHAIBHBIMH YHCIaMH, IMPeoOpa3oBaHUS YMCIOBBIX BbIpakeHui. llpumenenuwe npobeit u
IIPOLIEHTOB JJIsl PELIEHUS IPUKJIAAHBIX 3a/1a4 U3 PA3JIUYHBIX OTPACIEH 3HAHUN U PEANIbHOU )KU3HH.

JeiictButenbHble yucna. PanuoHanbHble W HppalMOHAIbHBIE YUCHA. ApHUPMETHUECKHE ONepalyl C JACHCTBUTEIbHBIMU
yucnamu. [[pubnmxEHHbIE BBIYUCICHUS, TIPaBUjIa OKPYTICHUS, IPUKUIKA U OLIEHKA Pe3yIbTaTa BHIYHCICHHI.

Crenens ¢ nenslM nokazateneM. CtanaapTHas (popMa 3anucu JedcTBUTENBHOrO yncna. Mcenonb3zoBanue noaxoasmein GopMel
3aIMCH JEUCTBUTENBHBIX YUCEN I PELICHUS PAKTUYECKUX 3a/1a4 U IIPEACTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHOM creneHu. JleficTBus ¢ apuMeTndecKuMU KOPHSAMU HaTYpaJbHOW CTEM EHU.

CuHyC, KOCHHYC M TAHT€HC YHMCIIOBOTO apryMeHTa. APKCHHYC, ApKKOCHHYC, aPKTaHI€HC YHACIOBOTO apryMEHTA.

YpaBHeHUA U HEPABECHCTBA

ToxnecTBa U TOXKAECTBEHHBIE TPEOOPA30BAHMUS.

[IpeobpazoBaHuEe TPUTOHOMETPUUYECKUX BbIpaKeHU. OCHOBHBIE TPUTOHOMETPUUECKUE (DOPMYJIBL.

YpaBHeHHE, KOpEHb ypaBHEeHUs. HepaBeHCTBO, penieHre HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenue nenbix v IpoOHO-palliOHAIbHBIX YPABHEHUM U HEPABEHCTB.

Perienve nppalloOHaIbHbIX YPaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

ITpuMeHeHne ypaBHEHMII M HEPAaBEHCTB K PELICHUI0 MAaTEeMAaTUYECKUX 3aJad M 3aJad W3 pa3juyHbIX o0JacTeldl HayKu U
peanbHOU KU3HMU.

DyHKUMH U TPaPUKHU

Oyukius, cnocodsl 3aganus Gyunkuuu. I'paduk pynkiuu. BzaumHo odpaTHbie PyHKITUH.

OOnacTe ompeneneHuss U MHOXecTBO 3HaueHud (ynkuuu. Hymu (ynkumu. IlpomexyTku 3HakomnocTossHCTBA. YETHbIE U
HE4YETHBIC (DYHKITUU.

CrenenHas (pyHKUMS C HaTypaJlbHBIM W IIeJbIM TokazareneMm. E€ cBoiictBa u rpaduk. CBoiicTBa M rpaduk KOpHA N-0i
CTEIICHH.

TpuronoMmerpudeckas OKpy>KHOCTh, ONPEAECICHUE TPUTOHOMETPUUECKUX (PYHKIIMI YKCIOBOTO apryMeHTa.



Hayajia maTeMaTu4ecKoOro aHajiu3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHKS TIOCTIEI0BATEIbHOCTEN. MOHOTOHHBIE MTOCIIEIOBATEIHLHOCTH.

Apudmernyeckass U TeoMeTpuueckas mnporpeccuu. beckoHeuHo yObIBaromias reoMerpuueckas mporpeccus. Cymma
OEeCKOHEYHO YOBIBAIOIIEH FreOMETPUUECKOM mporpeccuu. @opMyria CI0KHBIX TPOLIEHTOB. Mcronp30BaHUE TPOTrPECCUU JIJisl PEIICHUS
peanpHbIX 337a4 IPUKIAIHOTO XapaKTepa.

MHokecTBa U JIOTHKA

MHoxecTBO, omepanuud Haa MHOxecTBaMH. Jluarpammbl Oitniepa—BenHa. IlpumeHeHHe TEOPETHKO-MHOKECTBEHHOIO
amraparta JJ1sl OIMCaHUs PeabHbIX MPOIIECCOB U SIBIICHUM, MPU PEIISHUHN 3a7a4 U3 JIPYTUX YI4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CIEACTBHUE, 10KA3aTEIbCTBO.

11 KVIACC

Yucia 1 BBIYMCICHUS

Hatypanbheie u niensie yncna. [Ipu3Hakym 1e1mMOoCTH HEIbIX YHACEIT.

CreneHb ¢ palMOHANIBHBIM TTOKa3aresieM. CBOMCTBA CTENECHH.

Jlorapudm uncna. JlecaTuuHble U HATYpaIbHbBIE JIOTAPU(PMBIL.

YpaBHeHUA U HEPABECHCTBA

[IpeobpazoBaHue BhIPAKEHUM, CONEPKAIIUX JOTaPU(PMBI.

[IpeoOpazoBaHue BbIPAKEHUN, COEPKAIIUX CTEIEHU C PAallMOHAJIBHBIM MTOKA3aTEIeM.

[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazaTenbHbIE YpABHEHNS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHUS] U HEPaBEHCTBA.

CucreMbl TMHEMHBIX YpaBHEHUH. PenieHne npruKiIaIHbIX 3a/1a4 ¢ HTOMOUIBI0 CUCTEMBI JIMHEWHBIX YPaBHEHUU.

CucreMbl M COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

[TpumeHeHne ypaBHEHU, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 33]a4 U3 pa3IN4HbIX 00JacTeil HAayKu U
peanbHOU JKU3HM.

DOYyHKIMH U TPAPUKH

Oynkuus. [lepuoguyeckue @yHkiuu. I[IpoMeXyTKM MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl W MHHUMYMBI (DYHKIIHH.
HauGomnbiiee 1 HaumeHblee 3HadeHue QyHKIIMHA HAa IPOMEXKYTKE.

Tpuronomerpuyeckre GyHKIMH, UX CBOMCTBA U rpaduKH.



[Toka3zaTenbHas u gorapupmudeckas GyHKIHH, UX CBONCTBA U TpadUKu.

Hcnonbs3oBanue rpaukoB GyHKIMM sl pelIeHNs] YpaBHEHUN U IMHEHHBIX CUCTEM.

Hcnonb3oBanue rpaukoB (GyHKUUNA AJI1 UCCIEIOBAaHUSA MPOLIECCOB M 3aBUCMMOCTEH, KOTOPbIE BO3HUKAIOT IMPU pPEUICHUU
3aJ1a4 U3 JPYruX y4eOHbIX MPEAMETOB U PEANbHON KU3HH.

Havaja MaTeMaTH4eCKOro aHAJIM3A

HenpepbiBHble pyHKIIMU. MeTO1 HHTEPBAJIOB JIJIsl pELIEHUSI HEPABEHCTB.

[TpousBonnas ¢pyukiuu. ['eomerpudeckuii U GU3HMUECKHUI CMBICT TIPOU3BOTHOM.

[IpousBonaHbIe eMeHTapHbIX PyHKIMI. DOpMyITbl HAXOKIEHUS POU3BOAHON CYMMBI, POU3BEICHUS U YaCTHOTO () YHKIUH.

[IpumMeHeHne TPOU3BOJHON K HMCCIENOBAaHUIO (PYHKIMH HAa MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxaeHue HauOoONbIIEro u
HAaUMEHBIIETO 3HaYeHUs QYHKIIMHM Ha OTPE3Ke.

[IpuMeHeHne MPOU3BOMHON I HAXOXIAEHUS HAWJIY4IlEro PEUICHUs B MPUKJIAJAHBIX 3aJadax, IJIs ONPEIETEHUS CKOPOCTH
nporiecca, 3aJaHHoro (GopMYIoN WK rpaduKoM.

[lepBooOpa3znas. Tabnuiia nepBOOOpa3HBIX.

NuTerpain, ero reoMmerpuueckuit u puznueckuii cMbici. Beruncnenue unrerpaia no ¢popmyne Herorona—JleitOuuna.



IIVIAHUPYEMBIE PE3YJIBTATHBI

OcBoenue yueOHoro npeamMera «MareMaTHKa» JTOJDKHO 00eCIednBaTh JOCTUKEHNE Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus
CJIEIYIOIINX JIMYHOCTHBIX, METANPEAMETHBIX U IIPEIMETHBIX 00pa30BaTEbHBIX PE3YyIbTaTOB:

JIMUYHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOrPaMMBbI yueOHOro npeaMera «MaremaTukay XapakTepru3yrTCs:

['paxxpaHcKOE BOCIIMTAHHUE:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKOW TO3UIMU OOYYaIoOMmErocss KaK aKTUBHOTO W OTBETCTBEHHOTO 4YJIEHA POCCHUHCKOTO
oOlIecTBa, MPEACTaBICHUEM O MAaTEMaTUYECKUX OCHOBaX (YHKIIMOHHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHUN, MTPOLEIYP
IPaXIaHCKOTO 00IIecTBa (BEIOOPHI, OMPOCHI  TIpP.), YMEHHEM B3aMMOJICHCTBOBATH C COITMATBHBIMA WHCTUTYTaMH B COOTBETCTBUH C
uX QYHKIIUSMU U HAa3HAYCHUEM.

[TaTrproTHYeCcKO€ BOCIIUTAHUE:

c()OPMUPOBAHHOCTBIO POCCUHCKOW T'PAKIAHCKOM HUIACHTUYHOCTH, YBAKEHUA K MPOIUIOMY M HACTOSILEMY pPOCCHUUCKOU
MAaT€MAaTHKH, EHHOCTHBIM OTHOLICHHEM K JOCTHMKEHUSAM POCCUUCKHX MATEMAaTUKOB U POCCHMCKOM MAaTeMaTHYE€CKOW IIKOJIbI, K
HCIIOIb30BAHUIO TUX JOCTUKEHUN B IPYTUX HAayKaX, TEXHOJOTUSX, chepax SIKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHUWEM JIyXOBHBIX IIEHHOCTEH POCCUMCKOro Hapopaa; ChHOPMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, ATHYECKOTO
MOBEJICHUSA, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHHEM JIOCTHXKEHUM HAYKH U JEATEIbHOCTHhIO Y4EHOTO; OCO3HAHHEM JIMYHOTO
BKJIaJIa B TIOCTPOCHUE YCTOMYMBOTO OYayIIero.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHPY, BKJIIOYas SCTETUKY MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlay, PEIICHHM,
paccyKJAeHUI; BOCIIPUUMYUBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

PuU3nYECKOE BOCITUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUSI MPUMEHSIThH MaTEMAaTHUUYECKHUE 3HAHUS B MHTEpecax 370pOBOro M 0€30MacHOro obpasa »KW3HH,
OTBETCTBEHHOT'O OTHOIIICHUSI K CBOEMY 3/I0POBBIO (310pOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U OT/AbIXA, PETYIspHas
dbu3ndecKasi akTUBHOCTH); (PU3UYECKOT0 COBEPILICHCTBOBAHMUS, TIPU 3aHATUSX CIIOPTUBHO -03/I0POBUTEIHHOMN JAEATEIHHOCTBIO.

TpynoBoe BOCIIMTaHHUE:



TOTOBHOCTBIO K TPYydy, OCO3HAHWUEM IICHHOCTH TPYIOTIOOMS; WHTEPECOM K pasaudHbIM cdepaMm MpodeccruoHaTbHOMI
NEeSATeTLHOCTH, CBA3aHHBIM C MaTEMaTUKOW U e€ MPUIIOKEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIN BbIOOp OymyIel npodeccuu u
pean30BbIBaTh COOCTBEHHBIE JKW3HEHHBIE IUIaHBI, TOTOBHOCTHIO U CIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30oBaHUIO U
caM0o0Opa30BaHUIO Ha TIPOTSHDKEHUM BCEM JKU3HM; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUM MPAKTUYECKUX 3ajay
MaTeMaTU4YECKOW HAIPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHHE:

c(hOpMUPOBAHHOCTHIO IKOJIOTUIECKON KYJIbTYPhl, TOHUMAaHUEM BIIUSHUS COIUATHLHO-DKOHOMHYECKUX MPOIIECCOB HA COCTOSTHUE
MPUPOHON U COIMAIBHOM CpeJibl, OCO3HAHHEM TJI00aJBHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM; OpUEHTAIMEH Ha NPUMEHEHHUE
MaTeMaTU4YECKUX 3HAHUM JJIs PEIICHHS 3a/1a4 B 00JIaCTH OKpYIKaroIIeH cpejibl, TUIAHUPOBAHUS TOCTYIIKOB U OIEHKH MX BO3MOXKHBIX
MOCIEACTBUUN I OKPYXKAIOIIEH CPEBL.

[leHHOCTH HAYYHOTO TTO3HAHMSL:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH M OOIICCTBEHHOU
IPaKTUKH, TIOHUMAaHHEM MaTEMaTHUYECKON HayKu Kak c(ephbl 4eIOBEUECKON JAEATEeIbHOCTH, ATANOB €€ Pa3BUTHS M 3HAYUMOCTHU IS
pa3BUTHUSL LUBUJIU3AIMYU; OBJIAJCHUEM S3bIKOM MATEMaTUKU U MaTEMAaTHUYECKOM KyJIbTYpOMl Kak CpEACTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBJISITh MPOEKTHYIO U UCCIIEA0BATEIbCKYIO JEATEIbHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS MPOrpaMMbl ydeOHOro mpeamera «MaremaTuka» XapaKTepU3YIOTCS OBJIAJICHUEM
YHUBEPCAILHBIMU  HO3HABAMENAbHBIMU  OCUCMEUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUBHbIMU OCUCMEUAMU, YHUBEPCAbHbIMU
DpecyIAMmUBHbIMU OCUCMBUIMU.

1) Vuusepcarvhvlie noznasamenvuvle Oeticmeus, obecnewusaiom Gopmuposanue 0OA306bIX KOSHUMUBHBIX NPOYECCOB
ooyuarlowuxcs (oceoenue Memooo8 NO3HAHUSA OKPYHCAIOWEe20 MUpa, HNpUMeHeHue N02U4ecKuX, Uccie0o8amenbCKux onepayul,
YyMeHuti pabomams ¢ ungopmayuet).

ba3oBble JIOrnuecKue 1eUCTBUS:

BBISIBIISITh M XapPaKTEPU30BaTh CYIIECTBEHHBIC MPH3HAKH MaTEMaTHYECKUX OOBEKTOB, MOHATHH, OTHOIICHHH MEXIY MOHSITHSIMU;
dbopMynHpoBaTh ONpeneeHrs MOHITHI; YCTaHABIMBAThH CYIIECTBEHHBIM MpPU3HAK KIacCCU(PUKAIMKU, OCHOBAHUSA /I 000OIIECHUS U
CpaBHEHMS, KPUTEPUH TTPOBOIUMOTO aHAJIN3A;

BOCIIPUHUMATH, (POPMYJIHUPOBATH U TPEOOPA3OBBIBATH CYXKICHUS: YTBEPIUTEIbHBIE U OTPUIIATEIIbHBIC, CIUHUYHbBIC, YAaCTHBIE U
0011I1€; YCIOBHBIE;



BBISIBIISITh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEYUS B (paKTax, JAaHHBIX, HAOTIOACHUSIX W YTBEPKICHUSX;
npeyiaratb KpUTEPUU JJIs BBISBJICHHS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;
JIeNaTh BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTWKH, JACHYKTHBHBIX M HWHAYKTHBHBIX YMO3aKIIOUEHUH, YMO3AKIIOYCHUH II0
aHAJIOTHH,
POBOJIUTH CAMOCTOSATENILHO JIOKA3aTelIbCTBA MATEMAaTUYECKUX YTBEPXKICHUU (TpsMble U OT TMPOTUBHOTO), BBICTPAWBATH
apryMEHTAIINIO, TPUBOIUTH MMPUMEPHI 1 KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKCHHUS U BBIBOJIBI;
BBIOMpATh CIOCOO perieHus y4eOHOW 3a/auu (CpaBHHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BHIOMpATh HauOoJIee MOAXOSAIIUN C
y4ETOM CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPHUER).
bazoBble uccnenoBarenbckue 1eUCTBUS:
MCITOJI30BaTh BOMPOCKHI KaK MCCIIEAOBATEIILCKUN NHCTPYMEHT TO3HAHUS; (POPMYIUPOBATH BOMPOCHI, (PMKCUPYIOITUE MTPOTHBOPEUHE,
npo0JieMy, yCTaHABIMBATh UICKOMOE U JJaHHOE, POPMUPOBATH TUIIOTE3Y, ApPI'YMEHTUPOBATH CBOIO MO3UIINI0, MHEHUE;
MIPOBOAUTH CAMOCTOSTEILHO CINIAHUPOBAHHBIA IKCIIEPUMEHT, MCCIEAOBAHUE MO yYCTAHOBIECHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEKTAa, SIBJICHUS, MTPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEN MeX 1y 00bEKTaMHU, SIBJICHUSIMU, TPOIIECCAMU;
CaMOCTOSITETTLHO (hOPMYITHPOBATH OOOOIICHHS M BBIBOJBI TIO PE3YJIbTaTaM MPOBEIEHHOTO HAOIOACHUS, UCCIICIOBAaHUS, OIICHUBATh
JIOCTOBEPHOCTD MOJIYYEHHBIX PE3YyJbTATOB, BHIBOJIOB U 00OOIIIECHHUIA;
IIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATH MIPE/IIIOJIOKEHHS O €0 PA3BUTHH B HOBBIX YCIIOBHSIX.
Pabota ¢ undopmanuei:
BBISBJIATH ACUIIUTH HHPOPMAIIUH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA BOMIPOC U TSI PEIICHUS 3a1a4H;
BbIOMpaTh WHOOPMAIMI0 W3 WCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJIW3UPOBATh, CHCTEMATH3MPOBAaTh W HWHTEPIPETHPOBATH
UH(OPMAIIMIO PA3IUYHBIX BUIOB U (POPM MpeCTaBICHUS;
CTPYKTYPHPOBATh MH(POPMAITHIO, IPEACTABISITH €€ B pa3IMYHbIX (DOpMax, WILTIOCTPUPOBATH TpadUuecKH;
OLICHMBATh HaAEKHOCTh UH(OPMALIMH IO CAMOCTOATENILHO CHOPMYITMPOBAHHBIM KPUTEPHSIM.
2) VHusepcanvhvie KOMMYHUKAGMUGHbLE Oelicmaus, 00ecneuusaom chopmupoBaHHOCMb COYUATbHBIX HABLIKOS 00YUAIOUUXCAL.
Oo61enue:
BOCIIPUHUMATH U (POPMYIIUPOBATH CYXKJEHUSI B COOTBETCTBUU C YCIOBUAMH U IEISIMHU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, IaBaTh MOSICHEHUS 110 XOAY PEIICHUS 3aa9i, KOMMEHTHUPOBATh MTOTYICHHBIHA
pe3yJbTar;



B XO0JI¢ OOCYXKICHHs 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl, MPOOJEMBI, peliaeMoil 3aJayu, BbICKa3bIBaTh HJIEH,
HaIEJICHHbIE Ha TOWCK PEHICHUS; COMOCTABJIATh CBOM CYXICHHUS C CYXICHHUSIMHU JPYrUX YYaCTHUKOB JHANIOra, OOHApY>KWBAaTh
pa3iaryne U CXOJCTBO MO3UIMI; B KOPPEKTHOMN (popMe (hOpMYIHpPOBaTh pa3HOIJIACHs, CBOM BO3PAKECHMUS;
MPEICTaBIIATh PE3yJbTaThl PELIECHUS 3a/Jayd, SKCIEPUMEHTA, WCCIEAOBAHMS, NPOEKTa; CAMOCTOSATENbHO BbIOMpaTh (opmat
BBICTYIUICHUS C YUETOM 3aj1a4 MPe3eHTAUU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyIHHYECTBO:
MMOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYAIBHONW paObOThI IPH PEIICHUHN YU4eOHBIX 3a/1a4; MPUHUMATD 11ETTh
COBMECTHOU JAESATENbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHOM padoThl, pacmnpelensTh BHAbl padoOT, JAOroBapuBaThCS,
00CYXXJ1aTh MPOLIECC U PE3YNbTAT padbOoThl; 000011IaTh MHEHHSI HECKOJIBKUX JIO/ICH;
y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CykaeHUs, OOMEH MHEHUHN, «MO3TOBBIE IITYPMbI» U HHBIE); BBIIOJIHITH CBOIO YaCTh
paboOThl U KOOPJUHUPOBATH CBOU JCHCTBUS C APYTMMH YJ€HAMHU KOMAaHJbI; OIEHUBATh Kaue€CTBO CBOETO BKJa/ia B OOIIUN MPOIYKT
M0 KpUTEpUAM, CHOPMYIMPOBAHHBIM yIaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanvuvie pecyrisamuensle oeticmeus, obecneuusaom Gopmupo8anue CMulCI08bIX YCMAHOBOK U HCUSHEHHbIX HABLIKOG
JIUYHOCMU.

Camoopranuzanus:

COCTaBJISITH IJIaH, aITOPUTM PELICHUS 3a/1a4H, BBIOMPATh CIIOCOO pElIeHUs! C YUETOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI C yU€TOM HOBOW MH(pOPMALIUH.

CaMOKOHTPOJIb:
BJIa/IeTh HaBBIKAMHU TO3HABATEIbHOM pe(dIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUUW U MBICIMTENBHBIX IPOILIECCOB, HX
PE3yNbTATOB; BIAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MpOIlecca U pe3yiibTaTra pelieH!s MaTeMaTUYeCcKOoN 3a/1auu;
MIPEIBUIETh TPYIHOCTH, KOTOPHIE MOI'YT BOBHHUKHYTh IIPU PELIEHUH 33a4H, BHOCUTh KOPPEKTUBBI B IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHMBAaTh COOTBETCTBHE PE3YJbTATa LEIA M YCIOBUAM, OOBACHATH MPUYMHBI JTOCTHXKEHHSI WIM HEAOCTHUIKEHUS PpPEe3yIbTaToB
NEeSITENbHOCTH, HAXOAUTh OLINOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

HPEIMETHBIE PE3YJIbTATDI

OcBoenne yueOHOro Kypca «Auredpa M Hayajga MaTEeMaTHYECKOTrO aHAINW3a» Ha YPOBHE CpPEIHEro oOuiero oOpa3oBaHMUS
JOJKHO 00ecTieynBaTh JOCTHKEHUE CIIEYIOIINX MPEAMETHBIX 00pa30BaTe/IbHbIX PE3YJIbTaTOB:



10 KIIACC

Yuciia ¥ BBIYMCTICHUA

OnepupoBaTh MOHATUSAMHU: PAlMOHAIBHOE U AEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAS U JAECSITUYHAS APOOb, TPOLIEHTHI.

BoimonHsaTs apupMeTnueckre onepanuu ¢ parioHadbHbIMU U JEHCTBUTEIbHBIMU YHCIAMH.

BbINONHATh NpUONMKEHHBIE BBIUMCICHUS, HUCIOJB3YyS NpaBUja OKPYIJIEHUs, JeNarTh MPUKHUIKY U OLEHKY pe3ysbTara
BBIYMCIICHUM.

OnepupoBaTh MOHATHSMU: CTENEHb C LEJIbIM IOKa3aTeleM; CTaHAapTHas (opMma 3amucu JIEWCTBUTENBLHOTO YHWCia, KOPEHb
HATYpaJIbHOM CTENEHH; MCIOIb30BaTh MOAXOIANIYI0 (POPMY 3aMKUCH NEHCTBUTENBHBIX YHCEN JJIS PELIECHUs MPAKTHUYECKUX 3a7ad U
IIPEACTABIICHUS TAHHBIX.

OrnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC ¥ TAHT€HC IIPOU3BOJIBHOTO YIJIa; UCIOIb30BATh 3alIMCh IPOU3BOJIBHOIO YyIJia Yepe3
o0paTHbIE TPUTOHOMETPUUYECKUE (HYHKITUH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh MOHATHAMH: TOXKIECTBO, YPAaBHEHWE, HEPABEHCTBO; LEIO€, PAlHMOHAIBHOE, WPPALMOHAIBHOE YpPaBHEHMUE,
HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BoimonHsaTh npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUN U peliaTb TPUTOHOMETPUYECKUE YPaBHEHUS.

BbInonHATh MpeoOpa3zoBaHus UENbIX, PALMOHAIBHBIX M HUPPALMOHAIBHBIX BBIPAKEHUW M pEIIaTh OCHOBHBIE THUIIBI LENbIX,
PalMOHATIBHBIX U UPPALMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

[IpyMeHsATh ypaBHEHUS W HEPABEHCTBA Ui PEIICHHMS MaTeMaTHYEeCKMX 3a/lad M 3aJad M3 pas3fIMYHbBIX 00JIacTeld HayKu U
pEATIbHOM KU3HMU.

MogenupoBarh peajibHblE€ CUTYyallUd Ha SI3bIKE aireOpbl, COCTABISATh BBIPAKEHUS, YpaBHEHUS, HEPAaBEHCTBA MO YCIIOBHUIO
3aJla4u, UCCIIEIOBATh TOCTPOCHHBIE MOJIEIIU C UCIIOJIb30BAaHUEM ammapara aireophl.

DyHKUMH U rpaPuKu

OnepupoBaTh MOHATUSIMU: (DYHKIHS, CIOCOOBI 3aAaHus (PYHKIIMH, 00JacTh OMPEIEICHUS] U MHOXKECTBO 3HAYCHUN (DYHKIIUH,
rpaduk GyHKIUH, B3aUMHO 00paTHbIE () YHKIUU.

OnepupoBaTh NOHATUAMHU: YETHOCTh M HEUETHOCTH (DYHKUMU, HYJU (YHKLIHUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIUN TSI pEIICHUS] YPABHEHUM.

Crtpoutb 1 ynuTaTh rpauKu TMHEHHON QPYHKIIMH, KBAPATUYHON (PYHKIIMU, CTENEHHOW (PYHKIIMH C LIeJIbIM MTOKa3aTeleM.



Hcnonp3oBaTth rpaduku GyHKIUN U1 HCCIEIOBAaHUS MPOIECCOB M 3aBUCUMOCTEN MPH PEIICHUH 3a7ad U3 APYruxX y4eOHBIX
IPEIMETOB U PEAIbHOM KU3HU; BHIpAXKATh POPMYJIaMH 3aBUCUMOCTH MEX1Y BEIMUHMHAMMU.

Havana maTemMaTH4ecKOro aHajaiu3a

OnepupoBaTh MOHATUSMHU: MOCIEI0BATEILHOCTD, apU(hMETUUECKAS] U T€OMETPUUECKask IPOTrPECCHH.

OnepupoBaTh TMOHATUSAMHU: OECKOHEYHO YOBIBAIOIIAs TEOMETpUYECKas Tporpeccus, CyMMa OECKOHEUHO YOBbIBaIOIIeH
F€OMETPUYECKON ITPOTPECCHH.

3amaBarh MOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMMU.

Hcnonb30Barh CBOMCTBA MOCIEA0BATEIIBHOCTEN U IPOTPECCUM ISl PEIIEHUS PEAIbHBIX 3a7a4 MPUKJIAIHOIO XapaKTepa.

MHoxkecTBa U JIOTMKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, ONIEPAIlMU HAJlT MHOKECTBAMU.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JiJisl OMUCAaHUs peajbHbIX IMPOLECCOB U SIBIICHHM, MPU PEIICHUU 33]1a4 U3
APYrux y4eOHBIX IPEIMETOB.

OnepupoBaTh MOHATHIMU: ONPEAEICHUE, TEOPEMA, CIEACTBHUE, 10KA3aTEIbCTBO.

11 KVIACC

Yuciia ¥ BBIYMCTICHUA

OnepupoBaTh MOHATUAMU: HATypaIbHOE, LIEJI0€ YUCIIO; UCIOIb30BATh MPU3HAKU IE€IMMOCTH LEIBIX YUCEIN, PA3JIOKEHUE YUCIIa
Ha ITPOCThIC MHOYKUATEIN JJIS1 PELLICHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM OKA3aTEIEM.

OmnepupoBaTh NOHATUAMH: JIoTapu(M YucCIa, AECATUYHBIE U HATYPAIbHbBIE JIOTAPHU(PMBIL.

YpaBHeHus] U HEPABEHCTBA

[IpumeHsATh CBOMCTBA CTENEHW IJIsl NPeoOpa3OBaHUs BBIPAKEHHI; ONEPUPOBATh MOHATHUAMH: IMOKA3aTEIbHOE YpPaBHEHHUE U
HEPaBEHCTBO; PELIaTh OCHOBHBIE TUIIBI [I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonHaTe 1mpeoOpa3oBaHUsl BBIPAXKEHUH, CoAepXkalllux JorapupMbl; ONEPUPOBaTh MOHIATUSIMH: JOrapupMUUYECKOE
YpaBHEHHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIbI JJOrapU(PMUUYECKUX YPABHEHUW U HEPABEHCTB.

Haxonuts pemenus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSIMU: CUCTEMA JIMHENHBIX YPAaBHEHUU U €€ PEIICHUE; UCIIOIb30BATh CUCTEMY JIMHEMHBIX YPaBHEHUMN IJIS
pelieHus MPakKTUYECKUX 3a1ad.

HaxomuTh pelieHus npocTenmx CUCTEM U COBOKYITHOCTEN pal OHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.



MopnenupoBarh peajgbHble CUTYallMd Ha A3BIKE alnreOpbl, COCTABIATh BBIPAKECHHUS, YPABHEHUS, HEPABEHCTBA U CHCTEMBI IO
YCIIOBHIO 33/1a4H, UCCIIE0BATh OCTPOECHHBIE MOJIETH C UCIIOJIb30BaHUEM arrapaTa aareOpsl.

DOyHKIUU U TpaduKH

OnepupoBaTh NOHATUSAMU: MEepHOaUYECKas (DYHKUHUS, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, TOUYKM IKCTpeMyMa ()YHKLIHH,
HauOoplllee M HaUMEHbIIee 3HAYEHMs] (PYHKIMM HAa MPOMEXKYTKE; HMCIONb30BaTh HUX JJIS UCCIEeNOBaHUS (YHKIUH, 3aJaHHON
rpaduKoMm.

OnepupoBaTh MOHATUAMU: TPAPHUKN MOKA3ATEILHOM, JTOTapuMUUECKONU M TPUTOHOMETPUIECKUX (YHKIINI; N300paxaTh UX Ha
KOOPAMHATHOW MJIOCKOCTH M MCIOJIb30BaTh JIsl pEICHUS] YpaBHEHUN U HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaUKH JUHEHHBIX YpaBHEHMM W HUCHOJIb30BaThb WX JUJIS PELICHUS CUCTEMBI
JIMHEWHBIX YPABHEHUM.

Hcnonb3oBaTh rpaguku GyHKIUHN 1715 MCCIEI0BaHUS IPOLECCOB U 3aBUCUMOCTEN U3 IPYIUX yYEOHBIX JUCIUILINH.

Havyaja MaTeMaTH4eCKOro aHAJIM3a

OmnepupoBaTh MOHATUSMU: HENpPEpbIBHAS (YHKIMS; MPOU3BOJIHAA (PYHKIUU; HCIIOIb30BATh T'€OMETPUUECKUN U (PU3NUECKU
CMBICJI TPOM3BOIHOM I PEIICHMS 3aa4.

HaxoauTpe mpou3BOIHBIE JIEMEHTAPHBIX (DYHKIIM, BBIYUCISATH TPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (D YHKIIHMA.

Hcnonb3oBaTh MPOM3BOAHYIO ISl MCCIEAOBaHUS (PYHKIMM Ha MOHOTOHHOCTb M JKCTPEMYMbI, NMPUMEHSATH pe3yJbTaThl
MCCJEeI0BaHUS K TOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh MPOW3BOAHYIO JUIA HAXOXKACHUS HaWIy4dlIero peHIeHUs] B NPUKIAJHBIX, B TOM YHCJIE COLHMAIBHO-
SKOHOMHUYECKHUX, 3a/1a4ax.

OmnepupoBaTh NOHATUAMMU: IEPBOOOPA3HAs U UHTETpaJl; IOHUMATh FEOMETPUUECKUN U (PU3UYECKUI CMBICI HHTErpasa.

Haxonutek nepBooOpasHble 37eMeHTapHbIX (QYHKIINI; BBIYUCIATH HHTErpai o gpopmysne Herorona—JlelGuuna.

Pemars mnpuxiagHsle 3a7add, B TOM YHUCIE COLUAIbHO-’KOHOMHYECKOTO U (PU3UYECKOrO0 XapakTepa, CpeAcTBaMU
MaTeMaTHYeCKOro aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunuecTrBo 4yacos JIEKTPOHHBIE
N HaunmeHoBaHue pa3ies10B U TeM NPOrPaMMbl K 1§ (pposIe)
/i pa3n porp Beero Oﬁl-lTpo.Hbele pﬁaKanecxne 06PA30BATEIBHBIE
padoThI padoThI pecypes
1 MHoOXkecTBa palMOHaIbHbBIX U IEHCTBUTEIBHBIX 14 1 0
yucell. PalinoHanbHbIE YpaBHEHUSI U HEPABEHCTBA
2 @Oynkuuu U rpapuku. CTeneHs ¢ HenbiM 6 0 0
MOoKa3aTeyeM
3 ApudmeTnueckuii KOpeHb N—0il CTeNeHu. 18 1 0
WppannonansHble YpaBHEHHs 1 HEPABEHCTBA
4 ®opMyIibl TPUTOHOMETPUU. T PUTOHOMETPUUECKHUE 29 1 0
ypaBHEHUS
5 [TocnenoBaTebHOCTH U MPOTrPECCUU 0 0
6 [ToBTOpEHUE, 0000IICHKE, CHCTEMATH3aIUs 3SHAHUH 1 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KIIACC

KoaudecTBO 9acoB D/1eKTPOHHBIE
o (uudposbie)
Nen/m| HaumeHoBaHue pa3ieoB M TeM NPOIrPaMMbl Beero Koutponbnbie | IpakThueckme | GpasoBaTebHbIe
padoTHhI padoThI pecypebl
CreneHp ¢ palMOHAIBLHBIM TTOKA3aTEIIEM.
1 [TokaszarenbHas ¢pyHkuus. [lokazaTensHbie 12 1 0
yYpaBHEHUS 1 HEPaBEHCTBA
9 Jlorapudmuueckas ¢pynkius. Jlorapupmudeckue 12 0 0
ypaBHEHUS ¥ HEPABEHCTBA
3 Tpuronomerpuueckre GyHKUNUN U UX T'PaQUKH. 9 1 0
Tpuronomerpuyeckrue HepaBeHCTBA
4 [TpousBoaunas. [IpuMeHeHne TPOU3BOIHOM 24 1 0
5 WuTerpain u ero npuMeHeHUs 9 0 0
6 CucreMbl ypaBHEHHHA 12 1 0
7 HatypassHbIe 1 11eM1bIe Yncia 6 0 0
8 [ToBTOpeHue, 0000IIECHIE, CHCTEMATU3AIUs 3HAHH 18 2 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA




OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* Maremaruka: aﬂre6pa M HavaJla MaTCMATHYCCKOI'O aHaJIn34d, I'COMCTPHUA. Aﬂre6pa N HadYajla MaTCMAaTHYCCKOI'O aHaJIn34a, 10-11

knaccel/ AnmumoB 1L A., Konsarun FO.M., TkaueBa M.B. u apyrue, AkimonepHoe oomiectBo «M3narensctBo «IIp ocBemenne»

METOINYECKHUE MATEPHAJIBI JIUIA YYUTEJIA

Metoanueckue pekomenaanuu k yueonuky L. A. Anumosa,
1O0. M. Komsiruna, H. E. ®€noposoii u np., Mocksa «IIpocsenienuey, 2023
Maremaruka: anredpa 1 Hadyaja MaTEMaTHYECKOrO aHANIN3a, TeOMeTpHsi. AnreOpa v Havyajla MaTeMaTu4Yeckoro aHanmmsa, 10-11

kiaccel/ AnmumoB 1L A., Komsrun FO.M., TkaueBa M.B. u apyrue, AkiinonepHoe oo1iectBo «M3narensctBo «IIpocsemenuey

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

denepanbHbIi IEHTP HHYOPMAIIMOHHO — 00pa3oBaTebHbIX pecypcoB (PIIMOP): http://fcior.edu.ru
Enunas xomexnus nudpoBbix odOpasoBaTesbHbIX pecypcoB (EK): http://school-collection.edu.ru
®dectuBainp neparorndeckux uaeh "OTKpoITHIN ypok': festival.lseptember.ru

Pecypcel moprana st odmiero oopasosanushttp:// www.edu.ru/db/portal/sites/school-page.htm

S uny Ha ypok MareMaTuku (MeToauueckue pazpadotku): www.festival.lseptember.ru
denepanbHBIA HHCTUTYT Mearorndeckux u3mepenunii: http://fipi.ru/

Omnmnaita-rectsl EI'D mo matematuke: http://ege.yandex.ru/mathematics/

OTkphITHIN OaHK 3aaHuid o matematuke EI'D: http://mathege.ru/or/ege/Main






	МИНИСТЕРСТВО ПРОСВЕЩЕНИЯ РОССИЙСКОЙ ФЕДЕРАЦИИ
	«Вислодубравская средняя общеобразовательная школа »
	Губкинского района  Белгородской области

