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IHHOACHUTEJIBHAS 3AIIMCKA

Pabouass mporpamma ydeOHOTO Kypca «AureOpa M Hayala MaTeMaTHYeCKOTO AaHaH3a»
06a3oBoro ypoBHs i oOywaromuxcs 10 kmacca paspaboraHa Ha ocHoBe DenepaabHOro
rOCYJJapCTBEHHOIO 00pa30BaTeIbHOTO CTaHAapTa CpeJHero oouiero ooOpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpPeOOBaHHM, MPEIBIBISAEMBIX K MaTeMaTHU4ecKoMy O0Opa3oBaHUIO, U
TpamuIuii poccuiickoro oOpa3oBaHus. Peanmm3zamust mnporpaMmbl  00€CIEUMBAECT OBIAJCHHE
KJIIOUEBBIMU KOMIIETEHLIUSIMHU, COCTAaBIIIOLIMMH OCHOBY JUIsl CaMOPa3BUTHS M HEIPEPBIBHOIO
0o0pa3oBaHMsl, LEJIOCTHOCTb OOLIEKYIBTYPHOTO, JIMYHOCTHOTO U II03HABaTelIbHOIO Ppa3BUTHUS
JTUYHOCTU OO0YJAFOIIUXCS.

HOEJX U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadajga MaTeMaTHYECKOTO aHAM3a» SBISACTCS OJHUM W3 Hamboee
3HAYMMBIX B IPOTPaAMME CTapIlieldl MIKOJIBI, IOCKOJBKY, C OJHOW CTOPOHBI, OH oOecrednBaeT
WHCTPYMEHTAIBHYIO 0a3y JIJIsl U3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYTrOW CTOPOHBI,
dbopMHpyeT JIoTHYecKoe M aOCTPaKTHOE MBINUICHUE YyYalluxcsi Ha YPOBHE, HEOOXOTUMOM s
OCBOEHHUS KypcOB MH(POpPMATHUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B pamkax naHHOTO
Kypca ydamiuecss OBJIAJCBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAyKd, KOTopas
(bopMyIUpyeT CBOU JIOCTHIKEHHS B MaTeMaTu4eckoi (hopme.

Kypc anreOpbl M Havyaja MaTeMaTHYECKOTO aHaJIM3a 3aKJIAJbIBAET OCHOBY JUIS YCIICIIHOTO
OBJIAZAICHUA 3aKOHaAMU (1)I/ISI/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, IIOHUMAaHHUA OCHOBHBIX TeH[[eHLII/Iﬁ 3KOHOMUKU U
0O0IIECTBEHHOH KHU3HHM, MTO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IIM(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOIb30BaTh UX B TMOBCEIHEBHOH XM3HH. B ToXe BpeMs oBIajcHHE
aOCTpakTHBIMM M JIOTUYECKH CTPOTUMH MaTeMaTHYeCKUMH KOHCTPYKLIMSMH pPa3BUBAeT YMEHUE
HaxoAuTb 3aKOHOMCPHOCTH, 000CHOBBIBAaTH NCTUHHOCTH YTBCPKACHUA, UCIIOJIbB30BaTh O606HIGHI/IC
U KOHKPETH3allhio, a0CTparMpoBaHWE W aHAJOTHI0, (DOPMUPYET KpEeaTUBHOE U KPUTHUUYECKOE
MBIIJIEHHE. B Xome u3yueHus anreOpbl M Hadal MaTeMaTMYecKoro aHali3a B CTapliel IIKoJie
ydaniyecsl MoMy4aloT HOBBIM OMBIT PEUIeHHs] MPUKIATHBIX 3a/1ad, CAMOCTOSTEIBHOTO MOCTPOCHUS
MaTeMaTU4EeCKUX MOJIEIEH pEAJbHBIX CUTyallnd M HHTEpPIPETAluU IOJYyYCHHBIX pPELICHUH,
3HAKOMSTCS ¢ IPEMEpPaMHU MaTEeMaTHISCKUX 3aKOHOMEPHOCTEH B MIPHUPOJIE, HAYKe M B UCKYCCTBE, C
BBIIAIOIIMMUCS MaTeMaTHYeCKUMH OTKPBITUSMU M UX aBTOPAMH.

Kypc obnagaer 3HauMTEIbHBIM BOCHUTATEIHHBIM MOTEHIIMATIOM, KOTOPBIA peamu3yercs Kak
gyepe3 y4eOHBIH Marepuall, CrocOoOCTBYOIMNN (HOPMHPOBAHHIO HAYYHOTO MHPOBO33PEHUS, TaK U
yepe3 crnenupuKy Y4eOHOW AESITENbHOCTH, TPeOYIome CaMOCTOATEIbHOCTH, AaKKypPaTHOCTH,
MPOAOJKUTENIHHON KOHIIEHTPAllM BHUMAHUS M OTBETCTBEHHOCTH 32 TIOJTYUYCHHBIN pe3ybTar.

B ocHoBe Meromuku oOydeHus anreOpe M HadajgaM MaTeMaTHYeCKOTO aHallh3a JIeKUT
JeSITeIbHOCTHBIA IPUHIUIT OOY4YEeHHUS.

CtpykTypa Kypca «AnreOpa W Hadalla MareMaTHYecKOTO aHaIHM3a» BKIIOUACT CIIEIYIOIINE
cofiepKareIbHO-MeToANYecKre JuHUM: «Uucna u  BeUUCIHCHUS», «DyHKUMH © Tpadukmy,
«YpaBHEHUS U HEpaBeHCTBay, «Havana mareMarnueckoro aHanmusay, «MHOXKECTBa U JIOTHKa». Bce
OCHOBHBIC COACPKATCIIBHO-MCTOAUYCCKUC IMHUHU U3YYarOTCA Ha NPOTAKECHUN IBYX JIET O6y‘-IeHI/I$[ B
CTapH_IeI\/’I IIKOJIE, €CCTECTBCHHO JOIOJHAA APYT APpyra U IMOCTCIICHHO HAChIIIAasCh HOBBIMH TEMaMU U
pasnenamu. JlaHHBIN KypcC SIBISIETCS MHTETPATUBHBIM, MTOCKOJIBKY OOBEAMHSIET B ce0e copepKaHue
HECKOIbKMX MaTeMaTHYeCKUX JUCIUIUIMH: anre0pa, TPUTOHOMETpPHs, MaTeMaTWYeCKUW aHaju3,
Teopusi MHOXecTB H aAp. [lo Mepe TOro Kak ydamiuecs OBIQJEBalOT BcE Oojiee IMUPOKUM
MareMaTHYeCKHM arapaToM, Y HUX MOCIIeI0BaTeIbHO POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOHTH MAaTEMaTHUECKYIO MOJIENIb PeaTbHON CUTyallld, IPUMEHSATH 3HAHUS, MTOJyYCHHBIE B Kypce



«Anrebpa M  Hadajla  MaTeMaTM4YeCKOro  aHajau3a», s pPEUIEHHs  CaMOCTOATENBHO
cOPMYTUPOBAHHOM MareMaTH4yeckol 3ajadd, a 3areM WHTEPIPEeTUPOBATh MOTY4YECHHBIN
pe3ynbrar.

ConepxarenbHo-MeTOMYECKas JUHUS «YHucina U BeIYMCICHUS» 3aBepuiaeT (OpMHPOBAHUE
HaBBIKOB HCIOJIb30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOPOE ObUIO HAauaTo B OCHOBHOM mikose. B
cTapuieil mKoie 0co0oe BHHUMaHHE YAenseTcss (HOPMHUPOBAHMIO TPOYHBIX BBIYHCIUTEIBHBIX
HAaBBIKOB, BKJIIOYAIONIUX B C€0s MCIIOJIb30BAaHUE PA3IUYHBIX (POPM 3alMCH IEHCTBUTEIBHOTO YUCIIA,
YMEHHME PAallMOHAJIbHO BBIIOJHATh ACUCTBHA C HUMH, JA€NaTb NPUKUAKY, OLICHUBATh pPE3YJbTar.
OOyyaromuecs: IOJy4YarOT HaBBIKM TNPUOMMKEHHBIX BBIYUCICHUM, BBINOJHEHUS JAEHCTBUH C
YHUCIaMH{, 3alUCaHHBIMH B CTaHAAPTHOM (opMe, HCIOIb30BAHUS MATEMAaTHUYeCKUX KOHCTAHT,
OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuHns «YpaBHEHHS M HEPABEHCTBA» pPEANU3YeTCs] Ha NPOTSIKEHUU BCEro OOydyeHHUs B
CTapulel IIKOJIe, IIOCKOJBKY B KaXIOM paslele IporpaMMbl IPEAYCMOTPEHO pELIEHUE
COOTBETCTBYIOIIMX 3ajad. OOydaromuecs OBJIAJEBAIOT Pa3IMUHBIMM METOJAaMH PELICHUS LIEJIbIX,
panMoOHANBHBIX, WPPAIMOHAIBHBIX, MOKA3aTEIbHBIX, JIOTAPU(PMUUYECKUX M TPUTOHOMETPUYECKHX
YPAaBHEHUI, HEPABEHCTB U MX cucTeM. llomydeHHblE yMEHHs MCIONIB3YIOTCS NPU UCCIEAOBaHUM
GYHKUIMI ¢ MOMOIIbIO MPOM3BOJHON, pEIeHUM NPUKIAJHBIX 3aJad M 337a4 Ha HaXOXJEHUE
HanOONBIINX ¥ HAaUMEHBIIUX 3HAYeHUH QyHKIuH. [laHHas conepikarenbHas JUHUS BKIIOYACT B
ce0s1 Taxke (POPMHUPOBAHNE YMEHHI BBINOIHATH Pacu€Thl MO (hopMyliam, MpeoOdpa3oBaHUs LEINbIX,
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAXKCHUMN, a TAaKXE BBIPAXKCHUH,
Coflep)KalllUX CTerneHu u Jorapu¢mel. brnarogaps wu3ydeHuro anredbpanyeckoro Marepuasia
MIPOUCXOIUT JaJbHEHIee pa3BUTHE AITOPUTMHYECKOTO M aOCTPAKTHOTO MBIIUICHHUS Yydalluxcs,
(GOpMHPYIOTCS HAaBBIKM JEAYKTHUBHBIX PAacCyKACHUH, pabOTbl € CHMBOJBHBIMH (OpMaMH,
NIPEJCTaBICHNs] 3aKOHOMEpPHOCTEHl M 3aBUCHUMOCTEH B BHJAE PaBEHCTB M HEPAaBEHCTB. Anredpa
npeiaraeT 3QpQeKTUBHbIE MHCTPYMEHTHI JJIS PEleHHs MPAKTUUYECKUX U €CTECTBEHHO-HAYYHBIX
3a/1a4, HaIIsIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK S3bIKA HAYKH.

ConepxarenbHo-mMeronuyeckass auHUS «DyHKUMKM U TpapuKU» TECHO TEpervieTaercs C
OPYTMMU JIMHUSMH KypCa, MOCKOJIbKY B KaKOM-TO CMBICIE 33aJa€T MOCIEN0BATEIbHOCTh U3yUEHUs
Mmarepuaia. M3ydyeHue CTerneHHOH, MOKa3aTelbHOW, JOrapu(pMUUECKOH U TPUTOHOMETPHUYECKUX
(GyHKIMM, UX CBOHCTB M TpaUKOB, WUCIOJIb30BaHME (YHKIMH JUIsl pelIeHus 3ajlad U3 JIpYyTrux
y4eOHBIX MPEIMETOB U PEaIbHOM MKU3HU TECHO CBSA3aHO KAaK C MaTEMAaTHUYECKUM aHaJIM30M, TaK U C
peleHreM ypaBHEeHUI U HepaBeHCTB. Ilpu 3ToM Oosbllioe BHUMaHuE yaemnsercs (GOpMHUPOBAHUIO
YMEHUsS BbIpaxaTb (OpMylTaMu 3aBUCUMOCTH MEXIY pPa3IUYHbIMU BEJIMYMHAMH, HCCIEI0BATh
MOJy4YeHHbIe (PYHKLNHU, CTPOUTH UX Tpaduku. Marepuan 3Toil copepKarenbHOW JUMHUM HalleJIeH Ha
pa3BUTHME YMEHUH M HAaBBIKOB, IO3BOJISIOIIMX BBIPAXaThb 3aBUCHMOCTH MEXAY BEIMYMHAMHU B
pa3nuyHOi (opme: aHATUTHYECKOH, rpaduueckoil u crnoBecHo. Ero msyuenuwe crnocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OOOOLIEHHIO W KOHKPETH3aIUH,
HCIOJIb30BaHUIO aHAJIOTHH.

ConepxarenbHasg ymHHAA «Hadana MareMaTM4eckoro aHaiau3a» IO3BOJSET CYIIECTBEHHO
pacIIMpuTh KPYr Kak MareMaTHUeCKHUX, TaK M MPUKIAIHBIX 3aj]a4, JOCTYMHBIX OOydaroUIMMcs, Y
KOTOPBIX TOSIBIISIETCSI BOBMOXKHOCTh HCCIIEIOBATh M CTPOUTH rpaduku (QpyHKIMH, ONMpenensiTh HX
HauOOoNbIIMEe M HAaNMEHbIINE 3HAYeHMs], BBIUUCIATH IUIoUaad QUryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTM M YyCKOpeHus mpoueccoB. JlaHHas copepaTellbHas JUHUSA OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHHsI MAareMaTU4YeCKUX MOJECIEH peaabHbIX CHUTyalud, HaXOXICHUs
HaWJIy4dllero peleHus B MPUKIAJHBIX, B TOM YHCIE COLMAIBHO-DKOHOMHUYECKHUX, 3aJadax.
3HAaKOMCTBO C OCHOBAMH MaT€MaTHMYECKOIO aHaJIM3a CIIOCOOCTBYET pa3BUTHIO AOCTPAKTHOIO,
(GOopManIbHO-JIOTHYECKOTO M KPEaTUBHOIO MBIIIJIEHHUSA, (OPMUPOBAHMIO YMEHHIl pacro3HaBaTh



MPOSIBJICHHSI 3aKOHOB MaTE€MaTHKH B HayKe, TEXHHWKE W HcKyccTBe. OOywaromuecs Y3HAIOT O
BBIJAIOLIUXCS pe3YJIbTaTaX, MOJTYYEHHBIX B XO/€ PA3BUTHS MaTEMATUKU KaK HAyKH, U UX aBTOpax.

ConepxarelbHO-METOIMYeCKast JUHUSA «MHOXeCcTBa M JIOTHUKa» B OCHOBHOM IOCBSILIEHA
JIEMEHTaM TEOPUU MHOXKECTB. TeOpETHKO-MHOKECTBEHHBIEC IPE/ICTABICHUS MPOHU3BIBAIOT BEChH
KypC IIKOJIbHOW MaTeéMaTHKH M TMpeJiaraloT Hanbojiee YHUBEPCAIbHBIN S3bIK, OObEIUHSIONINN BCE
pazzienbl MaTeMaTuKy U €€ MPUIIOKEHUM, OHU CBA3BIBAIOT pa3Hble MAaTeMAaTUYECKUE TUCIUILIMHGI B
enuHoe 1enoe. [loaToMy BaXHO Jarb BO3MOXHOCTH IIKOJIBHUKY IMOHUMAarb TEOPETHKO-
MHO)KECTBEHHBIN SI3bIK COBPEMEHHON MaTeMaTWKW M MCIOJb30BaTh €ro IS BBIPAKCHUS CBOUX
MBICTICH.

B kypce «AnrebOpa ¥ Hauanma MaTeMaTWYeCKOrO aHAIHM3a» IMPHUCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTHYeCKOTO MOJICTHPOBAHMS, KOTOPBhIC TPU3BAHBI CHOPMHPOBATH HABBIKK IMOCTPOCHUS
MojieJiel pealbHBIX CHUTYyallMi, MCCIIENOBAaHUS ATHX MOJIEICH ¢ TOMOIIBIO ammapara ajreOpbl H
MaTeMaTHYeCKOTO aHaIM3a U MHTEPIPETAllMU MOYyYeHHBIX pe3yabTaToB. Takue 3aaHusl BIJICTEHbI
B K&XJIBI U3 pa3lieJIOB MPOrpaMMbl, MTOCKOJIbKY BECh MaTepuall Kypca IIHPOKO MCIOIb3YEeTCs IS
pelieHus NPUKIAIHbIX 3a1a4. [Ipu pereHnn peanbHbIX TPAKTHYECKUX 3a/1a4 yYalluecs pa3BUBAIOT
HAOIOIATEIbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, abCTparupoBarhCs, HCIONb30BATh
aHaJIOTHI0, 00001IaTh 1 KOHKPETU3UPOBATh MpodiieMy. JleareabHoCTh 0 (OPMUPOBAHUIO HABBIKOB
pelIeHUs TPUKJIAMHBIX 33a]lad OPTaHM3yeTCs B MPOIECCe M3YYCHHUs BCEX TeM Kypca «Anrebpa u
Hayajila MaTeMaTUICCKOr0 aHaJIM3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydyeOHOM muiane Ha M3y4yeHHE Kypca ajreOpbl M HayaJl MaTeMaTHYeCKOro aHajiu3a Ha 0a30BOM
ypOBHE OTBOAUTCS 2 yaca B HeAenmto B 10 kiacce, Bcero 3a rog ooyueHus: — 68 4acos.



COIAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yncsa v BbIYUCIEHUSA

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE APOOHM, MPOIEHTHI, OECKOHEYHBIE
nepuoanyeckue  Apodbu. Apudmernyeckue — omnepanu ¢ PAlUOHAIBHBIMH  YHUCIIAMU,
npeoOpa3oBaHusl YHUCIOBBIX BblpaxeHuil. [Ipumenenune napoGeil W NPOLIEHTOB Ui PEHICHUS
MPUKJIAHBIX 33/1a4 U3 PA3JIMYHBIX OTpAciiel 3HAHUI U peallbHOM )KU3HU.

JlelicTBuTenpHBIE uuCla. PanuoHanmbHBIE W HMppalMOHANIBHBIE YHUCchIa. ApH(pMeTHYecKHe
Olepaluu C JIEHCTBUTENbHBIMH 4HciHamMH. [IpuOmmkEéHHbIE BBIYUCICHHS, MpaBHJa OKPYIVICHUS,
MIPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIUUCICHUN.

Crenenp ¢ uenbiM mokaszarenem. CrangapTHas ¢opma 3anucu ACHCTBUTEIHHOTO YHCIIA.
Hcnonp3oBanue noaxosiied Gopmbl 3aMCH AEUCTBUTENbHBIX YUCET AJIS PELICHUS MPAKTUYECKUX
3aJ1a4 ¥ NPEeACTABICHUS TaHHBIX.

ApudmeTrueckuii KOpeHb HaTypajabHOW creneHu. JlelcTBus ¢ apudMeTHIeCKUMH KOPHSIMU
HaTypaJbHOU CTEIEHHU.

CuHyC, KOCHHYC M TaHI'€HC YHCJIOBOIO aprymeHra. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
YKCJIOBOTO apryMEHTA.

YpaBHeHNs 1 HEPABEHCTBA

ToxnecTBa U TOXK/I€CTBEHHbIE IPEOOPA30BAHMUS.

[IpeoOpa3oBanue TPUTOHOMETPUYECKHUX BbIpakeHWH. OCHOBHBIE TPHUTOHOMETPUYECCKHE
(bopMyIIBL.

YpaBHeHHe, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellleHre HepaBeHCTBA. MeTox HHTEpBaoB.

Pemenue nensix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUIN 1 HEPABEHCTB.

Pemenne nppanroHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pelenre TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHHE ypaBHEHHMM M HEPABEHCTB K PELICHHUIO MaTeMaTMYeCKUX 3ajJad M 3a7ad u3
pa3aMyYHbIX o0nacTell HayKu U peaabHON KU3HU.

DYyHKUMH U TPapuKu

®OynK1us, crocoos! 3a1anus pyHkuu. ['paduk Gysknun. BzanmMHo oOpaTHbie QyHKIUH.

Ob6nactb ompeneneHuss U MHOXecTBO 3HaueHuM (yHkumu. Hymu ¢yakiuum. [IpomexyTtku
3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIIHUH.

CreneHHass (QyHKIUS C HaTypaJbHBIM M ILEJbIM IOKa3zareneMm. EE cBoiictBa u rpaduk.
CaoiicTBa 1 rpaduk KOpHs N-0if cTENeHH.

Tpuronomerpuueckas OKpy>XKHOCTb, ONpeieJICHNE TPUTOHOMETPUYECKUX (PYHKIIUN YHCIOBOTO
apryMeHTa.

Hayana maremMaTn4yeckoro aHajimu3a

[locnenoBarenbHOCTH, ~ cHOCOOBI  3adaHMsl  TOCHeAOBaTeNbHOCTE.  MOHOTOHHBIE
MOCJIEZIOBATEILHOCTH.

Apudmernueckas u reoMmeTpudeckas nporpeccu. beckoneuHo yobiBaromias reomeTpuueckas
nporpeccus. Cymma 6ecKOHEYHO yOBIBarolei reoMeTpuyeckoil mporpeccun. @opmyna cIoXKHBIX
npoueHToB. Vcnonp30BaHNe MPOrpeccuu JIsl pelieHrs peallbHbIX 3a/1ad MPUKIIaJHOTO XapaKTepa.



MHoskecTBa U JIOTHKA

MHoxecTBO, omepanuuu HaJl MHoxecTBamH. Jluarpammbsl Oinepa—Benna. IIpumeHnenue
TEOPETUKO-MHOKECTBEHHOIO ammapara Uil ONWCaHUs pEealbHbIX IIPOLECCOB W SBICHUM, IIPU
peLIeHUH 3a]a4 U3 JPYTruX y4eOHBIX IPEAMETOB.

Omnpenenenne, TeopeMa, CIEICTBUE, JOKA3aTEIbCTBO.



IINTAHUPYEMBIE PE3YJIBTATBI

OcBocnne yueOHOTO mpeamera «Maremaruka» JIOJDKHO 0OeclednBaTh JOCTH)KCHHE Ha
ypoBHE cpenHero oOumiero o0pa3oBaHUs CIEAYIOIIMX JUYHOCTHBIX, METalpeJAMETHbIX U
MpeIMETHBIX 00pa30BaTeNIbHBIX PE3YNIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYyHOCTHBIE pe3ylbTaThl OCBOCHMS INpOrpaMMmbl ydyeOHOro mpeamera «MaremaTruka»
XapaKTepPU3YIOTCS:

I'paxkiaHCKOE BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO ~ TPAKIAHCKOW MNO3MLMM  OOydarollerocs Kak akTHMBHOTO U
OTBETCTBEHHOI'O WIE€Ha POCCHICKOro OOIIecTBa, MPEICTaBIECHHEM O MaTeMaTH4ecKHUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHUH, IPOLEAYp TPAXKIAHCKOTO 001IecTBa (BBIOOPHI,
OTIPOCHI U TIp.), YMEHHUEM B3aUMOCHCTBOBATH C COIIMATLHBIMU HHCTUTYTaMH B COOTBETCTBHH C UX
(GYHKUMSAMHY U Ha3HAYCHUEM.

IlarproTHyeckoe BOCIIUTAHHE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Tpa’kJaHCKOM HMJIEHTUYHOCTH, YBa)KEHHUS K IPOILIOMY U
HACTOSIIIEMY POCCHICKOW MaTeMaTWKH, EHHOCTHBIM OTHOIICHHEM K JOCTHXKCHHSM POCCHHCKHX
MareMaTukoB U POCCHMCKOM MareMaTW4yecKOM IIKOJIbI, K MCIOJIb30BAHUIO ATHUX JIOCTHXKEHUH B
JPYTUX HayKax, TEXHOJOTHX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHMSL:

OCO3HAHMEM  JYXOBHBIX IIEHHOCTEH  POCCHHCKOTO  Hapoaa;  C(HOPMUPOBAHHOCTHIO

HPABCTBEHHOTO CO3HAHMSA, THYECKOTO IMOBEACHUS, CBS3aHHOTO C TMPAKTUYECKUM MPHUMEHEHUEM
JIOCTIDKEHUI HAyKd M JeSTeNbHOCThIO YYEHOTO; OCO3HAHHWEM IMYHOTO BKJIaJa B IMOCTPOEHUE
YCTOMYHUBOTO OYIYIIETO.

OCTETHYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MUPY, BKIIIOUYAsl 3CTETHUKY MaTeMaTHUYE€CKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/a4, PEUICHUH, PacCyKICHHI; BOCIHPHUHUMYHUBOCTHIO K MaTEMAaTUYECKHUM AacleKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA.

Du3nuecKoe BOCIIHNTAHNUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS IPUMEHSITh MaTeMaTUYECKHUE 3HAHUS B HHTEpecax 3JJ0POBOTO U
Oe3omacHoro o0pasa KH3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 370POBBIO (37I0pPOBOE MUTAHUE,
cOQTaHCHPOBAHHBIA PEXKUM 3aHIATHH U OTIbIXa, peryaspHas Qu3anueckas aKTUBHOCTBH);
(hU3UYIECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOMN NESITEIBHOCTHIO.

TpymnoBoe BOCIIUTAHHE:

TOTOBHOCTBIO K TPYIY, OCO3HAHHMEM IIEHHOCTH TPYIOIIOOUS; HHTEPECOM K Pa3IUYHBIM
chepam mpodecCHOHATBHON NEATETbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW W €€ TPUIOKEHUSIMU,
YMEHHMEM COBEpIlaTh OCO3HAHHBIA BBHIOOp Oyayuiell mpodeccun M peaan30BbIBATH COOCTBEHHBIE
KU3HEHHBIC TUIaHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTeMaTHYECKON HAPaBICHHOCTH.

OKOJIOrMYECKOE BOCITUTAHHE:

c(OPMUPOBAHHOCTHIO IKOJOTUYECKON KYIBTYyphl, TMOHUMAHHEM BIHUSHUSA COIHMAIBHO-
SKOHOMHUYECKUX IMPOLIECCOB HAa COCTOSHHME MPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHUEM
100aTbHOTO XapaKkTepa SKOJIOTHYECKUX MPoOJieM; OpUEHTAIMEeH Ha TPUMEHEHNE MaTeMaTuIeCKuX
3HAHWH IS PEIICHUS 3a7ad B 00JIACTH OKPYXKAIOIIEH Cpelibl, INIAHUPOBAHUS MTOCTYIKOB U OIEHKH
MX BO3MOKHBIX MOCIEACTBUM I OKPYKAIOIIEH Cpeibl.




IleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAyK{ U OOIIECTBEHHOW MPaKTUKH, TOHMMAaHUEM MaTeMaTHYeCKON HayKu Kak cepbl 4eT0BEUeCKON
NEeATEIbHOCTH, 3TAllOB €€ PAa3BUTHUS W 3HAYMMOCTH JUIsl Pa3BUTHS LMBWIM3ALWU; OBIIAJICHUEM
SI3bIKOM MaT€MaTUKU M MAaTeMaTU4YeCKON KyIbTypOM KaK CPEACTBOM ITO3HAHMS MHUPA; TOTOBHOCTBIO
OCYILIECTBIIATh IPOCKTHYIO U UCCIEA0BATEIBCKYIO IESITENbHOCTh MHANBHUIYAIbHO U B TPYIIIIE.

METAIIPEMETHBIE PE3YJIBTATBI

MetanpeaMeTHBIE PEe3yIbTaThl OCBOCHHS IMPOTPAaMMBI y4eOHOTo mpenMera «MaTremaTukay
XapaKTePU3YIOTCS OBJIAJECHUEM YHHUBEPCAIbHBIMU NO3HABAMENbHBIMU oeticmeusmiu,
VHUBEPCATIbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU,  YHUBEPCANbHLIMU — Pe2YIsmMUSHbIMU
oelcmeusimil.

1) Vuueepcanvnvie mo3HaBaTebHbIE Oelicmeus, obecneuusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECco8 00yYaouuxcs (0CB0eHUe Memo008 NO3ZHAHUSL OKPYICAIoOuie2o Mupa;
npUMeHeHUe 102UHeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHut pabomams ¢ ungopmayueti).

Ba3oBble 1ornuecKkue qeHCTBUSL:

® BBIIBATH W XapaKTepU30BaTh CYIIECTBECHHbIE IPU3HAKM MaTeMaTH4ecKuX OObEKTOB,
HNOHSTUM, OTHOIIEHUN MEXAY NOHATUAMM; (OPMYIUPOBATH ONPEICIICHUS IOHATUM;
yCTaHABJIMBAaTh CYLIECTBEHHbIN MpPHU3HAK KilacCU(HUKAIMK, OCHOBaHUS JJs 0000IIEHUS U
CpaBHEHMsI, KpUTEPUH ITPOBOAMMOTO aHAIIN3A;

® BOCIpPUHUMAThb, (OPMYIMPOBATH U NPEOOPA3OBBIBATh CYKICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENbHbIC, €MHUYHbIE, YACTHBIE U OOIIME; YCIOBHBIE;

® BBHIIBJIATH MaTeMaTHMYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U TNPOTUBOpEYMs B (akTax,
JAHHBIX, HAOMIONEHMAX U YTBEPXKICHMAX; IMpe/ularaTh KPUTEPUM JJS  BBIBICHUS
3aKOHOMEPHOCTEN M MPOTUBOPEUHIA;

e Jenarb BBIBOJABl C MCIOJNB30BAHMEM 3aKOHOB JIOTHMKH, JAEAYKTHBHBIX W HWHAYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHUH;

® [IPOBOJIUTH CAMOCTOSATENBHO J0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUN (IIpsIMbIE U OT
IPOTUBHOIO), BBICTPaMBaTh AapPTryMEHTAllMI0, NPUBOAWTH HPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY)K/IEHUS U BBIBOJIBI;

e BbpIOMparh crocod pemieHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB pEIICHMUS,
BBIOMpATh HauboJee MOAXOIAIINN C YUETOM CaMOCTOSTEIBHO BBIJICIEHHBIX KPUTEPHEB).

bazoBhle Hccaen0BaTeIbCKUE JSHCTBUS:

® UCIOJB30BaTh BOIMPOCH KaK HMCCIENOBAaTEIbCKUNM WHCTPYMEHT MO3HAHUS, (OPMYIHUPOBATH
BOTIPOCHI, (PUKCHUPYIOIIHE MPOTHBOpPEYHE, MPOOIeMy, YCTaHABIMBAaThH MCKOMOE W JIaHHOE,
(dbopMupoBaTh TUNOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHUE;

L] HpOBO}II/ITB CaAMOCTOSTCIIBHO CHJ'IaHI/IpOBaHHI)II\/’I BKCHepI/IMeHT, HUCCIICOJOBAHUC 110
YCTAaHOBJICHHIO 0COOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBIICHUS, MPOIIECCa, BRISBICHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMHU, SIBICHHUSIMHU, IIPOLIECCAMU;

® CaMOCTOSTENFHO (DOPMYIUPOBaTh OOOOIIEHUS M BBIBOJABI IO Pe3yibraTaM IMPOBEIEHHOTO
HAOMIONEHUs, WCCIEOBaHUs, OIEHUBATh JOCTOBEPHOCTh TIOJNYYCHHBIX PE3YIbTATOB,
BBIBOJOB U 0000IIEHUIT;

® TIPOrHO3MPOBATH BO3MOXKHOE Pa3BHTHE MpPOIlecca, a TaKKe BBIIBUTATH MPEATIONIOKEHHUS O
€ro pa3BI/ITI/II/I B HOBBIX yCHOBHHX.

Pabora ¢ nadopmarieii:




® BBIBIATH AeDUIUTH WH(POPMALUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HA BOMPOC U JUIs
peLIeHus 3aa4u;

e BpiOuparb HMHOOPMAIMIO W3  HMCTOYHHKOB  DPAa3IM4YHBIX  TUIOB, aHAJIU3UPOBATH,
CHCTEeMaTH3UPOBaTh W WHTEPIPETHPOBATH WHPOPMALMIO pAa3IMYHBIX BUAOB U (opm
NPEICTaBICHUS;

® CTPYKTYypHpOBaTh MH(OPMAIHIO, TIPEICTABIATE €€ B PA3IMYHBIX (OpMax, WILTIOCTPHPOBATH
rpaduvecKky;

® OICHMBATh HAAS&KHOCTH HMHPOpPMALMK 1O  CAMOCTOSTEIBHO  CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanviuvie KOMMYHHMKATHBHBIE Oelicmeus, o0becneuusarom cohopmuposaniocns
COYUATbHBIX HABBIKOB 00YYAIOUJUXCS.
Oouienue:

e BOCIPHHUMATh U (OPMYJIHPOBATH CYXKJICHUS B COOTBETCTBHHM C YCJIOBUSMH W LEISIMHU
OOIICHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMHUCHMEHHBIX
TEKCTaxX, JaBaTh IOSICHEHHUS IO XOJy pEIICHUS 3aJadyd, KOMMECHTHPOBATh IOJYy4YCHHBIN
pe3yJbTar;

e B X0z¢ OOCYXJIEHUS 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKIA€MOH TEMbI, MPOOIEMBI,
pemaeMoil 3a/auu, BBICKAa3bIBaTh WJICH, HAICJICHHBIC HA TOWCK PEIICHUS; COMOCTABISAThH
CBOU CYXICHHS C CYXJCHUSMHU JPYTUX YYAaCTHHKOB JHasiora, OOHApyXUBATh pa3iIHuue U
CXOZICTBO TO3UIIMIA; B KOPPEKTHOH (popMe GOpMYIUPOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;

® TIPE/CTABIATh PE3YJAbTAThl PEHICHUS 3aJadd, SKCIEPUMEHTa, HCCICIOBAHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMarT BBICTYIUICHUS € Y4E€TOM 3a7a4 NpPE3CHTAlMH |
0COOEHHOCTEH ayTUTOPUH.

COoTpyIHHYECTBO:

e [IOHMMAaThb W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHIUBUIYaJbHON paboThI mpu
pelmieHny y4eOHBIX 3a/lay; NMPUHUMATh 1€Jb COBMECTHOM JESTEeNbHOCTH, IJIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclipeesisiTh BUIBI pabOT, JOTOBapUBATHCS, 00CYXKIaTh
Ipoliecc U pe3yibTar padoThl; 000011aTh MHEHUS! HECKOJIBKUX JIFOCH;

® Yy4yacTBOBAaTh B TIPYNIOBBIX (Qopmax padboThl (0OCykIaeHHs, OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U MHBIE); BBIIOJIHATH CBOK 4acTh paOOThl M KOOPAMHUPOBATbH CBOM JEHUCTBHS C
JIPYTUMH 4WIEHAaMH KOMaH]Ibl; OILIEHMBaTh KayeCTBO CBOEro BKJaJa B OOLIMHA MPOAYKT IO
KpUTEpUIM, CHOPMYITHPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBUS.

3) Vnusepcanvnvie peryasiTUBHBIE Oelicmeus, 00ecneuusaiom @opmuposanue cMmublClo08bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCU.

Camoopranusanmus:

COCTaBIIATh IUJIaH, AJITOPUTM pEIIEHUs 3a/Ja4d, BBIOMpPATh CHOCOO pelleHuss ¢ Y4ETOM
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHpPOBaTh M KOPPEKTHUPOBATH
BapUaHTHI pelIeHul ¢ y4€ToM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb:

® BIIAJIETh HABBIKAMU TO3HABATEIbHON pe(eKcHH KaKk OCO3HAHUS COBEpILIAEMBIX JEHCTBUNA U
MBICITUTENIBHBIX MPOLIECCOB, HMX pPE3ylbTaToB; BIAJAETh CIOCO0AMU CaMOIPOBEPKH,
CaMOKOHTPOJISI IPOLIECCA U PE3yabpTaTa pelIeHUsI MaTeEMaTHIeCKON 3a/1a4H;

® NpEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpU pEIIEHUWU 3a/laud, BHOCUTH
KOPPEKTUBBl B [JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaWJECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;



® OIIEHUBATh COOTBETCTBHE PE3YJbTaTa LU U YCIOBUSAM, OOBACHATH NMPUUUHBI JOCTHKCHHS
WIA HEJOCTHXEHUS pEe3yJIbTaToB JEATEIbHOCTH, HAXOIUTh OIIMOKY, JaBaTb OLIEHKY
IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3VYJIBTATbBI

OcBoenne y4yeOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOrO aHalli3a» Ha YPOBHE
cpenHero oOmero o0pa3oBaHHs JOHKHO OOECIeUMBATh JOCTHXKEHHME CIEAYIOUIMX MPEIMETHBIX
00pa3oBareIbHBIX Pe3y/IbTaTOB:

10 KJIACC

Yucaa 1 BLIYUCIEHUS

OnepupoBaTh MOHATHSAMU: PaAllMOHATBLHOE M JICWCTBUTEIIBHOE 4YHCIIO, OOBIKHOBEHHAS M
JecATUYHAs IpO0b, TPOLICHTHI.

BeimonHsaTs apudMeTnyecKkue ornepanyy ¢ palMOHATBHBIMU U JISHCTBUTEIILHBIMEA YUCIIAMHU.

BoinonHsATe npuOMMKEHHBIE BBIYMCICHUS, WCIONB3Ysl IMpaBWiIa OKPYIVICHHS, JAeNaTh
MIPUKUJIKY U OLICHKY pE€3YJIbTaTa BEIYUCICHUM.

OrnepupoBarh MOHATHSIMU: CTENEHb C IEJIBIM IOKa3arejaeM; cTaHaapTHas ¢(opma 3arucH
JNCHCTBUTENLHOTO YHCJIA, KOPEHb HATYPaTbHOW CTETICHH, HWCIOJIh30BaTh MOAXOMSIIYI0 (hopmy
3alUCU JICUCTBUTEIbHBIX YUCEN JIJISI PEIICHUS MTPAKTUYECKUX 3a/1a4 U IIPEACTaBICHUS TaHHBIX.

OnepupoBarh MOHATUAMM: CUHYC, KOCUHYC M TaHI'€HC MPOU3BOJBHOIO YIVIA; MCIIOJIb30BaTh
3aIrCh TPOU3BOJIBHOTO YITIa Yepe3 00paTHbIC TPUTOHOMETPUICCKUE (DYHKITHH.

YpaBHeHHS M HEPABEHCTBA

OnepupoBare NOHATHUAMU: TOXKIECTBO, yYPaBHEHUE, HEPABEHCTBO; LIEJIOE, PAlMOHAIBHOE,
HMPPALMOHAIIEHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BeimonsaTe npeoOpazoBaHus TPUTOHOMETPHUYECKUX BBIPa)KEHU Ha peiarhb
TPUTOHOMETPUYECKUE YPABHEHUS.

BbimonHATe npeoOpa3zoBaHusl LENbIX, PAlMOHAIBHBIX W HMPPALMOHAIBHBIX BBIPAXKCHUHA U
pe€iaTb OCHOBHBIC TUIIBI TEJIbLIX, PAllMOHAJIBbHBIX U HPPAIUOHAJIIBHBIX ypaBHeHHfI " HCPABCHCTB.

HpI/IMeHHTI) YpaBHCHHA W HEPABCHCTBA JIA PCIICHHUA MATEMATHYCCKUX 3aJa4 W 3aJa4 H3
pa3nuYHbIX 00IacTel HayKH U peajbHOM JKU3HU.

MopnenupoBaTh peanbHble CUTYallul Ha sI3bIKE aareOpbl, COCTABIATh BhIPAKEHUsS, YpaBHEHUS,
HEPABEHCTBA 110 YCJIOBHIO 3a/1a4H, UCCIIEJ0BATh NOCTPOCHHBIE MOZCIIN C UCIIONb30BAHUEM ammapara
anreOpsl.

DOYyHKUMH U TPaPuKU

OmnepupoBarh MOHATHSAMU: (DYHKIMS, CIIOCOOBI 3aMaHus (PYHKIHH, 0OJACTh ONPEACIICHHUS U
MHO’KECTBO 3HaYeHHUH PpyHKUNHU, TpaduKk QyHKINHN, B3aUMHO 00paTHble PyHKIINU.

OnepupoBarh MOHATUSAMH: YETHOCTh U HEUETHOCTh (YHKUUHU, HYIH (YHKLUHU, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA.

Wcnonws3oBarh rpaduku GyHKUINN U1 pellieHus] ypaBHEHUI.

Crpoutps W uurTath Tpaduku JTUHEHHONW GYHKIHMH, KBaJpaTWYHOW (YHKIHU, CTEIEHHOMN
(YHKIMY C LEJBIM [TOKa3aTesIeM.



Hcnonb3oBare Tpaduku (QyHKOUI U1 MCCIEIOBAHUS TMPOIECCOB W 3aBUCHUMOCTEH TMpH
pelIeHHH 3aJad W3 IPYruX Y4YeOHBIX NPEAMETOB M pealbHOM KHU3HH; BbIpaXaTh (GopMynamu
3aBUCUMOCTHU MCIKAY BCIIMYHMHAMMU.

Hauyajia MaTeMaTH4YeCKOro aHaJIu3a

OHepI/IpOBaTB IIOHATUAMU: II0CICAOBATCIBbHOCTD, apI/I(I)MeTI/I‘-IeCKaﬂ 158 FGOMeTpI/I‘-ICCKaH
MIPOTPECCHUHU.

OnepupoBarh MOHATHIMH: OCSCKOHEYHO YOBIBArOIAs reoOMETpHYecKas MPOTrpPeccHs, cymma
0OECKOHEUHO YOBIBAIOIICH reOMETPHUCCKOM MMPOTPECCHH.

3a1aBaTh MOCJIEIOBATEILHOCTH PA3IMUYHBIME CITIOCOOaMHU.

Hcnonbk30BaTh CBOMCTBA MOCIEIOBATEIFHOCTEH U MPOTPECCH ISl PEIICHUS PEaTbHBIX 33724
MIPUKJIATHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

OHepI/IpOBaTI) MMOHATHUAMU: MHOKCCTBO, OIICpallMi HAA MHOKCCTBAMM.

Hcnonp3oBarh TGOpeTI/IKO'MHO)KCCTBeHHHﬁ arrmapar Aajid OIMCaHuA PCAaJIbHBIX IIPOLCCCOB U
HBHGHHﬁ, IIpU pCHICHUU 3a1a4 U3 JPpYTrux y‘Ie6HBIX npeaIMCTOB.

OHepI/IpOBaTI) IOHATHUAMU: OIIPEACIICHUC, TCOPEMA, CIICACTBUC, JOKA3aTCIbCTBO.

TemaTruueckoe MJIAHUPOBAHUE

10 KJIACC
KoumuecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n MPOrpamMMmbl Bcero Konrtpoaeneie IlpakTuieckue o0pa3oBareibH

padoTbl padoThI bIe pecypebI

MHOXeCTBa pallMOHAIBHBIX U
JIEHCTBUTEIILHBIX YMCEII.

1 PanmonaneHbie ypaBHEHUS U 14 1
HEpaBEHCTBA

Oyukiuu u rpaduku. CTeneHb ¢
2 LIEJIBIM [10KA3aTeIeEM 6

Apudmerndeckuit KOpeHb N—oi
creneHu. MppanroHanbHbIE YpaBHEHUS

3 18 1
Y HEepaBEHCTBA
DopMyITbI TPUTOHOMETPHH.

4 TpuroHomerpuueckue ypaBHEHUS 22 1

5 [TocnenoBaTenbHOCTH M MPOTPECCUN 5
[ToBTOpenue, 0606mICHME,

6 cucTeMaTu3alnus 3HaHuu 3 1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME 68 4 0



[ToypouHoe miianHupoBaHue

10 KJITACC
KounuyecTBo yacos ud¢posbie
Ne Hara 3JIEKTPOHHbIE
- Tema ypoka KonrpouabHnbie IIpakTuuecku
n/n P Beero NP0 ¢ up cexue u3ydeHusi oOpa3oBare/ibHbIE

padoThbI padoThbI pecypes

MHoxecTBO, oneparuu
HaJ{ MHO>KE€CTBAMH.

1 JnarpaMmbl 1
Ditnepa—Benna

PanuonanbHbIC ynca.
OOBIKHOBEHHBIE H
JeCATUYHBIE T1pOOH,

2 MPOLIEHTHI, 1
OeCKOHEUHEIC
MIePUOUYECKHE TpoOH

Apudmerndeckue
OTIepaIuy C
panroHaIbHBIMU

3 YUCIIAMH, 1
npeoOpa3oBaHus
YHUCJIOBBIX BBIPAXKCHHIMA

[Tpumenenue apobeit u
IPOLIEHTOB IS
pELIeHUS TPUKIIAIHBIX

4 3a/1a4 u3 pa3iauuHbx 1
oTpacJeil 3HaHuM 1
peaNbHON JKU3HU

[Tpumenenue apodeit u
IIPOLIEHTOB IS
pelieHus MPUKIATHBIX

) 3a/1a4 U3 Pa3InvYHbIX 1
oTpacJyeil 3HaHuH 1
peaNbHON JKU3HU

JlelicTBUTEIIbHBIE
yyciaa. PanmoHansHbIE

6 Y UppaLMOHATIbHbIE 1
qHciIa

Apudmernueckue
OTEPALIH C

7 NEeUCTBUTETLHBIMU 1
YHUCIaMHu

8 [TpubnmxEnHbIC 1



n/n

10

11

12

13

14

15

16

17

18

Tema ypoka
Bcero

BBIYMCIICHHUS, IPaBUJIa
OKpYIJIEHUS, IPUKUIKA
Y OLICHKA pe3yJibTara
BBIYHCIICHUH

ToxnectBa u
TOXKICCTBCHHBIE
npeoOpa3oBaHus

VpaBHEHUE, KOPEHb
ypaBHEHUS 1

HepageHcTBO, pemienne
HEpaBEHCTBA 1

Merton HHTCPBAJIOB

Pemenne 1ieneIx u
JIPOOHO-PAIIMOHATILHBIX
yYpaBHEHUM U 1
HEpaBEHCTB

KontponwsHas pabora
o teme "MHoOKecTBa
palMoOHaNbHBIX U
JNENCTBUTEILHBIX
yrcen. PanmonansHeIe
ypaBHEHUS U
HEPaBEHCTB"

OYHKIHS, CITOCOOBI
3a1aHus QYHKIIUH.
B3anmuo oOparHbIe 1

byHKIIUN

I'padpux pynkuMM.
Ob6nactp onpeneneHus

Y MHO>KE€CTBO 3HaYEHUN
¢bynkuu. Hynu 1
¢byukuuu. [TpomexyTku
3HAKOIOCTOsIHCTBA

YETHEIE U HEYETHEIE
byHKITUN 1

CreneHsn ¢ 1EIBIM 1

KoaudecTBo yacoB

Kontpoasusie IlpakTuyeckue
padoThI padoThbI

u¢posbie
Hara 3JIEKTPOHHbIE
u3yueHusi o0pasoBareibHbIe
pecypchbl



n/n

19

20

21

22

23

24

25

26

Tema ypoka
Bcero

IMoKa3areyeM.
CrangaptHas popma
3aIlMCH
JIEUCTBUTEIBLHOIO
qHcia

Hcnonp3oBanne
MONXOASAIICH POpMBI
3aMucu
IENCTBUTEIbHBIX YHCE
JUTSL peIeHUs
MPaKTUYCCKHUX 3a/1a4 U
Hpe[[CTaBJICHI/IFI JTAHHBIX

1

Crenennasi GyHKIHS C
HaTypaJbHBIM U LIEJIBIM
nokaszarenem. Eé 1
CcBOIicTBa U Tpaduk

Apudmernaeckuii
KOPEHb HaTypajabHOI
CTETIeHU

Apudmernueckuii
KOPEHb HaTypaJIbHOMI
CTETIeHU

CaoiicTBa
apuhMeTUIECKOTO

KOpHS HaTypaabHOU 1
CTENeHU

CaoiicTBa
apuhMeTUIECKOTO

KOpHS HaTypaabHOU 1
CTETNeHU

CaoiicTBa
apu(METHYECKOTO

KOpHS HaTypajibHOU 1
CTETIeHU

JlericTBus C
apupMeTUIECKUMHU
KOPHSIMH N—O# CTEIEHU

KoaudecTBo yacoB

Kontpoasusie IlpakTuyeckue
padoThI padoThbI

u¢posbie
Hara 3JIEKTPOHHbIE
u3yueHusi o0pasoBareibHbIe
pecypchbl



n/n

27

28

29

30

31

32

33

34

35

36

37

Tema ypoka

JleiicTBus C
apupMeTHIECKUMH
KOPHSIMU N—OM CTEeNeHU

JleiicTBus ¢
apupMeTUISCKUMHU
KOPHSIMH N—O# CTEIECHU

JleiicTBus ¢
apupMeTHIECKUMHU
KOPHSIMH N—O# CTEIECHU

JleicTBus ¢
apupMeTHIECKUMHU
KOPHSIMH N—O# CTEIECHU

Pemenue
MPPALMOHAIIBHBIX
YpaBHEHUU U
HEpaBEHCTB

Pemenue
HMppalOHaJIbHBIX
YpaBHEHUH U
HEpPABEHCTB

Pemenue
VUPPALMOHAIIBHBIX
YpaBHEHUU U
HEPaBEHCTB

Pemenue
MppalOHaJIbHBIX
YpaBHEHUU U
HEPABEHCTB

Pewenne
MPPALMOHAIIBHBIX
YpaBHEHUU U
HEPaBEHCTB

CsoiicTBa 1 rpaduk
KOpHS N-0i1 cTeneHn

CgoiicTBa 1 rpaduk

Kouan4ecTBo yacoB Mudposbie
Hara 3JIEKTPOHHbIE
u3ydeHusi oOpa3oBareibHbIE

pecypchbl

Kontpoasusie IlpakTuyeckue

Beero padoThI padoThbI



n/n

38

39

40

41

42

43

44

45

46

Tema ypoka
Bcero

KOpHA N-oM CTeNeHU

KonTponbshas pabora
0 TeMe
"Apudmernueckuit
KOPEHb N—OU CTEIEHU.
HppauuroHaibHble
YpaBHEHMS U
HepaBeHcTBa"

CuHyc, KOCUHYC U
TaHTCHC YUCIIOBOTO
aprymeHTa

CuHyc, KOCUHYC U
TaHTeHC YUCIIOBOTO
aprymeHTa

ApKCUHYC, apKKOCHHYC
U apKTaHIeHC
YHCIIOBOTO apryMeHTa

ApKCUHYC, apDKKOCHHYC
U apKTAHTeHC
YHCIIOBOTO apryMEHTa

Tpuronomerpuyeckas
OKPYXHOCTb,
OIpesIeTICHUE
TPUTOHOMETpUYECKUX 1
(byHKIUI YUCIIOBOTO
aprymMeHTa

Tpuronomerpudeckas
OKPYXXHOCTB,
OIpezeIIeHNE
TPUTOHOMETPUUECKUX 1
(bYHKIMI YUCIOBOTO

aprymMeHTa
OCHOBHEBIE
TPUTOHOMETPHUIECKHE 1
bopmyb

OcHOBHEBIE 1

TPUTOHOMETPHUUYECKHE

KoaudecTBo yacoB

Kontpoasusie IlpakTuyeckue
padoThI padoThbI

u¢posbie
Hara 3JIEKTPOHHbIE
u3yueHusi o0pasoBareibHbIe
pecypchbl



n/n

47

48

49

50

51

52

53

54

55

56

57

Tema ypoka

bopMyIIBI

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE

bopmymsl

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE

bopmymsl

[Tpeobpa3zoBanue
TPUTOHOMETPUYECKHX
BBIPAKEHUN

[Tpeobpa3zoBanue
TPUTOHOMETPUYECKHX
BBIPAKEHUN

[IpeobpazoBanue
TPUTOHOMETPUIECKIX
BBIPAKEHUU

[TpeoOpa3oBanue
TPUTOHOMETPUUYECKUX
BBIPAKEHUU

[TpeoOpa3oBanue
TPUTOHOMETPUUYECKUX
BBIPAKEHUU

Pemenue
TPUTOHOMETPUYECKUX
yYpaBHEHUN

Pewenne
TPUTOHOMETPUYECKUX
yYpaBHEHUN

Pemenne
TPUTOHOMETPUUYECKUX
ypaBHEHUU

Perenue
TPUTOHOMETPUUYECKUX

Bcero

KoaudecTBo yacoB

Kontpoasusie IlpakTuyeckue

padoThI

padoThbI

u¢posbie
Hara 3JIEKTPOHHbIE
u3yueHusi o0pasoBareibHbIe
pecypchbl



n/n

58

59

60

61

62

63

64

65

Tema ypoka

ypaBHEHUH

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUI

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUI

KontponpHas pabora
1o teme "@opMyIbl
TPUTOHOMETPHUHU.
Tpuronomerpuyeckue
ypaBHeHuUA"

ITocnemoBaTenbHOCTH,
CIIOCOOBI 3aJIaHUS

OCJIEA0BATEILHOCTEH.

MoHOTOHHEBIE
OCJIE€I0BAaTEILHOCTH

Apudmerndeckas u
reoMeTpudecKas
MIPOTPECCUMN.
Hcnonp3oBanne
MIPOTPECCUU TSI
pELIeHUS peaIbHBIX
3a/1a4 MPUKIAJTHOTO
Xapaxkrepa

beckoHeyHO
yOBIBaroIIast
reoMeTpuyecKas
nporpeccusi. Cymma
OEeCKOHEYHO
yOBIBaroOIIeH
TEOMETPUYECKOMN
Iporpeccuun

dopmyiia CI0KHBIX
MIPOLIEHTOB

dopmyna CIOKHBIX
MPOLIECHTOB

Bcero

KoaudecTBo yacoB

Kontpoasusie IlpakTuyeckue
padoThI padoThbI

u¢posbie
Hara 3JIEKTPOHHbIE
u3yueHusi o0pasoBareibHbIe
pecypchbl



Kouan4ecTBo yacoB Mudposbie

Ne Tema ypoka K I Hara 3JIEKTPOHHbIE
n/n yp Beero OHTPOIbHbIE TIpaKTHYeCKHE \ovyonyg oGpazoBaTennHbie

padoThI padoThbI pecypes

O06001enue,
CUCTEMAaTHU3AIHS
3HAHUU 3a KypcC

66  anreOpsl U HaYAI 1
MaTeMaTH4eCcKOro
ananu3a 10 xnacca

HToroBasi KOHTpPOJIbHAS
67  pabota 1 1

O06o061IEHNE,
CUCTeMaTU3alUs
3HAHUH 3a KypC

68  anreOpsl U Haval 1
MaTeMaTH4eCKOro
aHanu3a 10 kiacca

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME 68 4 0



YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTIO
MPOLIECCA

OBA3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYHEHUKA

C.M.Hukonsckuii, M.K.ITotanos, H.H.Pemernukos, A.B.llleBkun, Maremaruka: anredpa u Hauasa
MaTeMaTHYeCKOTO aHalIn3a,reoMeTpus, Airedpa u Havajia MaTeMaTiHIeckoro ananmsa, 10 kiacc,

2022, Mocksa, "[Ipocsenienue", 0a30Bblil U yri1yOJIeHHBINA YPOBHU

METOAUYECKHUE MATEPUAJIBI IJ1A1 YYUTEJIA

1)C.M.Huxkonbsckuii, A.M.K.IToranos, H.H.Pemernukos,A.B.IlleBkuH, MaremaTuka: anredpa u
Hayvajla MaTeMaTHYeCKOTO aHajIu3a, reoMeTpus, Anredpa U Hayajga MaTeMaTHYeCcKoro anaimsa, 10
knacc, Mockaa, "[Ipocsemenue"”, 2022, 6a30Bblit U yrTyOIeHHBINH ypoBHH, 10-€ nuznanue,
CTEPEOTHUITHOE;

2) M.K.IToramnos, A.B.IlleBkuH,Anredpa 1 Hayana MaTeMaTUYECKOTO aHAIN3a, TUAAKTHUECKHE
Marepuainsl, 10 knace, yuebHOe mocobue i1 0011eo0pazoBaTeIbHBIX OPraHU3aInii, 6a30BbINH U

yryOneHHbIH ypoBeHs, 10-e uznanune,Mockga, "[Ipocsenienune"”, 2017

HU®POBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1)edsoo;

2)1C: Ypok. Pexum noctyna: https://urok.1c.ru/

3) Uchi.ru. UaTepaktuBHas oOpa3oBarenbHas oHnaiH-mardpopma. Pexxum mocryna: https://uchi.ru/
4)O6nauynas riargopma oToOpaxkeHus: BepruGUIIMPOBAHHOTO IIUPPOBOro 00pa3zoBaTeILHOIO

KkoHTeHTa U cepBucoB AO «M3narenbctBo «lIpocBemenuey». Pexxum noctyna: https://educont.ru/
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