MYHUIUITAJIBHOE BIO/UKETHOE OBHIEOBPA3OBATEJIBHOE YYPEX/IEHUE
CAYKOBHYCKASA CPEJHSASA OBINEOBPA3ZOBATEJ/IBHAS IIKOJIA

AHHOTaUA K pado4yel mporpamMmme
yueOHOro npeamMera «AJiredpa u Hayajga MareMmaTudeckoro anaiausa» s 10-11 kiaccon

Pabouass mporpamma yudeOHOro mpeaMeTa «AmreOpa W Hadajda MaTeMaTH4YecKOro aHaM3a» o00s3aTeNbHON
npeaMeTHON obnacTu «MareMaThkay SBISeTCS YacThbl0 OCHOBHOW 00pa3oBaTENbHONW MPOTpaMMbl CPEHETO OOIIero
obpazoBanus (OOII COO) MBOYVY Caukosuuckoit COLL, pazpaborana B coorBeTcTBUM ¢ MyHKTOM 18.2.2 ®I'OC COO
Ha ocHoBe {DenepanbHON pabodeii mporpaMMEI 10 MaTeMaTiKe W peanu3yercs 2 roaa ¢ 10 mo 11 xiacc.

Pabouyast mporpaMma pa3paboraHa yYUTEISIMA MAaTEeMAaTHKH LIKOJIBI C HCIONIb30BaHueM «KoHcTpykTopa pabounx
nporpamMmy caiita « EnquHoe coneprkanue oomiero oopazoBanus» B cOOTBeTCTBUH ¢ [lonoxeHneM o pabounx mporpamMmax
W OmIpeseNisieT OpraHu3alio 00pa3oBaTEeNbHON JCSITENBHOCTH YYUTENs B IIKOJE MO MpeAMeTy «Anredpa W Havdama
MaTeMaTH4YeCcKOoro aHann3ay. Pabouas mporpaMMa COIEPKHT CIEAYIOIINE CTPYKTYPHBIE 3JIEMEHTBHI:

-TIOSICHUTEIILHYIO 3aITHCKY;

-LIeTIM M3Y4YeHHsI y4eOHOro npeamera « Anredpa U Hauajia MaTeMaTHYECKOTrO aHaIn3a»;

-MecTo yueOHOro npeamera « Airedpa U Hayajaa MaTeMaTHYeCKOro aHaIN3ay B y4eOHOM IJIaHE;

-coJiep kaHKe yueOHoro mpeamMeTa « Asiredpa 1 Hadasla MaTeMaTHYecKoro aHajan3a,

-IJIAHAPYEMBIE PE3YJIbTaThl (JITYHOCTHBIE, METAIIPeIMETHBIC U MPEIMETHBIC);

-TeMaTH4ecKoe IIAHNPOBaHue, chopMupoBaHHOe ¢ yIETOM pabodeld MporpaMMbl BOCIIUTAHUS M BO3MOXKHOCTBIO
ucronb3oBanus DOP/LIOP.

Pabouass mporpamma obcyxaena Ha 3acemanuu [[IMO yuuTeneil ecTeCTBEHHO HAYYHOTO IWKIA IITKOIIHI,
MIpUHSTA pelIeHreM Tiejarormyeckoro cosera (mporokon Ne 1 ot 28.08.2023r.), yrBepxkaeHa mnpukazom mo MbBOY
CaukoBuuckoirr COL Ne 57 or 29.08.2023 r. B kauectBe wactu couxepkanus OOIT COO

Ha ocHoBe nmanHoii mporpammbl —yuuteneM paspabareiBactcss KTII B coorBetctBum c Ilomokennem o
KaJIeH/IapHO-TEMaTHYeCKOM IUIaHWPOBAHUHM MO ydeOHOMY mpenmery, Kypcy, moxymio. KTII paccmarpuBaercs Ha
3aceganuu LLIMO u cornacyercs ¢ 3amectutenem o YBP.

Bopinucka
W3 OCHOBHOI1 00pa30BaTe/IbHON POrPaMMbl CpPeAHero o0uero odpa3oBaHus

PABOYASA ITPOT'PAMMA
Y4eOHOro npeaMera «AJjredépa u Ha4YaJIa MATEMATHYECKOI0 AaHAJIN3a»
nJisa ooyvarommuxcsa 10 -11 kiaaccos
(0a30BbIH YPOBEHbD)
CPOK peajiu3aunum 2 roaa

IHOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma yueOHOro Kypca «Ajirebpa M Havaja MaTeMaTHYECKOro aHalln3a» 0a30BOTO YPOBHS IS
obyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeepabHOTO rocyIapCTBEHHOr0 00pa30BaTeIbHOTO CTaHIAPTa
cpexHero odmero o0pa3oBaHMs, C YIETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUH, MPEIBSIBIIEMBIX K MAaTeMAaTHIECKOMY
o0pa30oBaHMIO, U TPAIUIUI poccuiickoro oOpa3oBaHus. Peanm3amnus mporpaMMbl 00CCIICUMBACT OBJIAJICHHE KITFOYCBBIMHU
KOMITCTEHIIUSIMH, COCTABIJIIOIIMMU OCHOBY JJIsI CaMOpa3BHTHS W HEMPEPhIBHOIO 00pa3oBaHUs, IEIIOCTHOCTh
O0IIEKYIbTYPHOTO, IMYHOCTHOTO ¥ TTO3HABATEIILHOTO PA3BUTHUS IMIHOCTH 00YJAIOIIIXCSL.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOT'O aHajM3ay SIBISIETCS OMHUM W3 Hauboliee 3HAYMMBIX B MPOTpamMme
CTaplieill IIKONbl, MOCKOJBbKY, C OJHOH CTOPOHBI, OH OOECIeYHBAaET HHCTPYMEHTAJIbHYIO 0a3y Al M3Y4EHHsS! BCeX
€CTECTBEHHO-HAYYHBIX KypPCOB, a C IPyrOil CTOPOHBI, (JOPMHUPYET JIOTHYECKOe U a0CTPAKTHOE MBIIIJICHUE ydJalluXxcs Ha
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yYpOBHE, HEOOXOIUMOM IJIi OCBOCHHS KypcoB MH(OPMATHKH, OOIIECTBO3HAHMS, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalllecsl OBJAACBAlOT YHHBEPCAIBHBIM S3bIKOM COBPEMEHHOH HayKH, KOTOpas (OpMyIHpyeT CBOU
JIOCTIDKEHHS B MareMaTnieckoil hopme.

Kypc anredpbl 1 Hayaja MaTeMaTHYeCKOro aHaln3a 3aKJIa/bIBaCT OCHOBY AJISI YCIEHIHOTO OBJIAJCHUS 3aKOHAMHU
(Gu3MKH, XUMHUHM, OWOJOTWMH, MOHMMAaHUS OCHOBHBIX TEHICHIMH SKOHOMUKH W OOIIECTBEHHOH >KM3HHU, IO3BOJISIET
OpPHEHTUPOBATHCS B COBPEMEHHBIX NU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIONb30BaTh HX B
MOBCETHEBHOM KM3HH. B TOXXe BpeMmsi OBIajeHHWe aOCTPaKTHBIMA M JIOTUYECKH CTPOTHMU MAaTeMaTHYeCKUMH
KOHCTPYKILIMSIMH ~ Pa3BUBAaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH YTBEPXKICHUS,
WCIONB30BaTh 0000IIEHNE M KOHKPETU3AIUI0, a0CTparupoBaHUE M aHAJIOTHIO, GOPMHUPYET KpeaTUBHOE M KPUTHUECKOE
MbIlIUICHHE. B Xone m3ydyeHus anreOpbl M Havyajd MaTeMaTHYECKOIO aHaIM3a B CTApIIEi IIKOJE ydyalluecs MOIyqaroT
HOBBIIi OMNBIT PEIICHUS MNPUKIAJHBIX 3aa4, CAMOCTOSATENBHOTO ITIOCTPOCHHS MaTeMaTHYECKUX MOZENEH peanbHBIX
CUTyallull ¥ MHTEPHpPETAlMU MOITYYEHHBIX pEUIeHUH, 3HAKOMSITCA ¢ MPUMEPaMU MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH B
MIPUPOJIE, HAYKE U B HCKYCCTBE, C BBIJAIOIIMMHUCS MaTEMAaTHYECKUMH OTKPBITUSAMHI M HX aBTOPAMHU.

Kypc obnagaer 3HauMTeNbHBIM BOCHUTATEIBHBIM IOTEHLMAIOM, KOTOPBIH peaau3yeTcsl Kak yepe3 y4eOHbIH
Marepual, CIOCOOCTBYIOMIMK (OPMUPOBAHHIO HAYYHOrO MHPOBO33PEHHS, TaKk W dYepe3 chenuduky ydeOHOH
JeSITeIbHOCTH, TPEOYIOMEH CaMOCTOATEIBHOCTH, aKKypaTHOCTH, TNPOJODKUTENLHOW KOHIIGHTPAIMA BHUMAaHUS U
OTBETCTBEHHOCTH 32 MOJIYYEHHBIN pE3yIbTaT.

B ocHoBe meToauku o0ydeHus anreOpe U HavaslaM MaTeMaTH4eCKOIro aHajan3a JIEKUT JEsTeIbHOCTHBIM MPUHINI
00yUeHHSI.

Crtpykrypa Kypca «Anrebpa W Hadana MaTeMaTHYECKOIO aHaJM3a» BKIIOYACT CIIEAYIOIIUE COAEPIKATEIbHO-
Meroandeckne JTuHUM: «Yucna u BeucieHus», «OyHKmuu u rpadukm», «YpaBHEHUST M HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHaiun3a», « MHOKECTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATENBHO-METOINYECKHAE JITHUHA U3y4atOTCs
Ha MPOTSDKEHUH JBYX JeT 00ydeHHs B cTapllel IIKOJe, €CTECTBEHHO JOMONHSS APYr APyra U MOCTEHEHHO HACHILASCh
HOBBIMHM T€MaMH U pasfenamu. JlaHHBIA Kypc SBISETCS MHTErpaTHBHBIM, IOCKOJIBKY OOBEIUHSET B cebe conaepikaHue
HECKOJIBKMX MaTeMaTHYeCKUX TUCLUILIMH: anredpa, TPUTOHOMETPHS, MaTEMAaTHUECKUI aHaJIn3, TEOPUsI MHOXKECTB U JIp.
ITo Mepe Toro kak ywaiiuecs: OBJIaJ€BalOT BcE Oojee IMPOKUM MAaTeMaTUUECKUM allaparoM, y HUX I10CJIE0BAaTEIbHO
(opMupyeTCs U COBEPIIEHCTBYETCS YMEHHE CTPOUTH MaTEMATHIECKYIO MOJIENb PEabHON CHTYAIlNH, TPUMEHSITH 3HAHUS,
NOJy4eHHble B Kypce «AnreOpa M Hadajla MaTeMaTHYECKOrO aHajiu3a», M PELIEHUs CaMOCTOSTENIBHO
c(hopMyITHPOBaHHON MaTeMaTHIECKOH 3a/1auu, a 3aTeM HHTEPIPETUPOBATH MOTyYeHHBIN pe3yIbTar.

ConepkarenpHO-MeTOAMYECKasT JMHUSA «Uncia ¥ BBIYMCICHUS» 3aBepuiaeT  (opMHpOBaHME HABBIKOB
WCIONB30BaHMsI JICHCTBUTENBHBIX YHCEN, KOTOpOe OBIJIO HAaYaTo B OCHOBHOW mikoje. B crapmiedl mkone ocoOoe
BHUMaHUE yJenseTcss (OPMUPOBAHUIO MPOYHBIX BBUYHUCIMTENHHBIX HABBIKOB, BKIIIOYAIONIUX B ceOS HMCIOIB30BaHUE
pa3nuyHbIX (OPM 3amMCH JEHCTBUTENBHOTO 4YHCJIA, YMEHHE PAalMOHAIBHO BBIOMHATH NACHCTBHA C HHUMH, JENaTh
NPUKUAIKY, OLEHUBAaTh pe3ynbraT. OOydaromuecss MOIyYalOT HaBBIKM HPUOMKEHHBIX BBIYMCICHUH, BBITOIHEHUS
ﬂCﬁCTBI/If/i C 4yHcCJiaMH, 3allTMCaHHBIMHU B CTaHHapTHOﬁ @opMe, HCITIOJB30BaHHUA MAaTCMaTUYCCKHUX KOHCTAaHT, OLICHHUBAaHUWS
YUCJIOBBIX BBIPAXKCHUM.

JIuHus «YpaBHEHHS U HEPABEHCTBa» Pean3yeTcsl Ha MPOTSHKEHMH BCETo 00yUYeHHS B CTapIIeH IIKOJIE, TIOCKOIbKY
B Ka)XIOM paslesie MporpaMMbl IPEIyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3agady. OOydarommecs: OBIaJeBalOT
Pa3IMYHBIMK METOAAMH PELICHHs IIeNbIX, PallMOHAJIBHBIX, MPPALMOHAIBHBIX, MOKA3aTeNbHBIX, JIOrapU(YMUUECKUX U
TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M MX cucTeM. IlomydyeHHble yMEHUs HMCIOJIB3YIOTCS NPH UCCIICAOBAHUU
(YHKIMI C TOMOIIIBIO IPOM3BOAHON, PELIEHUH MPHKJIATHBIX 33/a4 U 337a4 Ha HaXO)KICHUE HauOOIbIINX M HAaUMEHbBIINX
3HaueHnd QyHkuuM. [laHHas comep:kaTenbHas JUHHUSA BKIIOYaeT B ceOs Takke (OPMUPOBAHME YMEHUH BBINOIHSTH
pacuéTel 1o (QopmynaM, MpeoOpa3oBaHMs UENBIX, PALUOHAIBHBIX, HPPALMOHATIBHBIX W TPUTOHOMETPHYECKUX
BBIDAKCHHUH, a TaKke BBIPAKEHMH, COIEpXkAIIMX CTerneHd U jorapudmel. brmaromaps msydeHuio aireOpandeckoro
Marepuaja IPOMCXOAUT JaJbHeWllee pa3BUTHE AJITOPUTMHYECKOr0 M aOCTPAaKTHOIO MBILUICHUS — yYalluXxcs,
(GbopMHpYIOTCST HABBIKH JEAYKTUBHBIX pAcCyXIeHHWH, pabOTbl C CHMBOJBHBIMH (hOpMamMu, MPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEIl B BHJI€ PAaBEHCTB M HEPAaBEHCTB. AnreOpa mpeniaraer 3¢ QGeKTUBHBIE HHCTPYMEHTHI
JUIsl pELIEHUS] NTPAKTHYECKUX U €CTECTBEHHO-HAYYHBIX 3afjad, HarJBIHO JEMOHCTPHUPYET CBOM BO3MOXKHOCTH KAK S3BIKa
HayKH.

ConepkarenpHO-MeToanIecKast TMHUSA « DyHKIUHN U rpauKm» TECHO MEPEIIeTaeTcs C APYTUMHU JMHUSIMH Kypca,
MIOCKOJIBKY B KaKOM-TO CMBICHE 3aJa€T TOCIENOBAaTENbHOCTh W3Y4EHUd Marepuana. I3yueHwe CTEeneHHOM,
MOKa3aTeNbHOM, Jorapu(pMuUUeckoii W TPUTOHOMETPHUYECKUX (YHKIMH, WX CBOWCTB W TpaduKOB, HUCIOIH30BaHUE
GbyHKUMi 17151 perenuns 3a1a4 U3 Ipyrux yueOHbIX MPEIMETOB M pPeajibHOM KU3HH TECHO CBSI3aHO KaK C MAaTeMaTHYECKUM
aHAJIM30M, TaK U C pElIeHHWEM ypaBHEHHH U HepaBeHCTB. Ilpu 3ToM Oonblnoe BHUMaHUE yaenseTcs: (hOpMUPOBAHUIO
YMCHUA BbIpaXaTb (I)OpMy.HaMI/I 3aBUCUMOCTH MCKAY pPa3IMdYHbIMU BCIMYUHAMM, UCCIICAOBATH IOJYYCHHBIC (bYHKlII/II/I,



CTPOHTH UX Tpaduru. Marepua 3Toi collepKaTeIbHON JTMHIN HAIleJIeH Ha pa3BUTHE YMEHHUN W HABBIKOB, TTO3BOJISTIOIINX
BBIPAXKaTh 3aBHCUMOCTH MEX]y BEJIMYMHAMH B Pa3lIMYHON (opMe: aHAIMTUYECKOW, Tpauyeckoil W cioBecHOW. Ero
W3yYEHHE CIIOCOOCTBYET Pa3BUTHIO AITOPUTMUYECKOrO MBILIUICHHS, CIIOCOOHOCTH K OOOOIIEHHIO M KOHKPETH3allWH,
HCIOJIb30BAaHUIO AHAJIOTHH.

ConepxarensHas auHus «Havana mMaTeMaTHUECKOro aHaIM3a» IO3BOJLSIET CYLIECTBEHHO DPACIIMPUTh KPYT Kak
MaTeMaTHYeCKUX, TaK W NPUKIATHBIX 3a/1a4, JOCTYMHBIX OOYYaIOMIMMCS, Y KOTOPBIX TOSBISIETCS BO3MOXHOCTH
UCCIIEIOBATh M CTPOUTH TpaduKu (HYyHKIHH, ONPEIeATh UX HAanOOJIBbIINE U HAaNMEHbIINE 3HAYSHHUS, BEIYUCIIATH TUIOLIA N
¢buryp u 00bEMBI TEJ, HAXOAUTH CKOPOCTH M YCKOPEHHs mporieccoB. [laHHAs coaeprkaTenbHast IMHNS OTKPHIBAET HOBBIE
BO3MO)XHOCTH TIOCTPOEHHSI MAaTeMaTHYECKUX MOJENeW pealbHBIX CUTYallui, HAaXOXKIEHUS HaWIydIlero pelieHus B
MPUKIIAIHBIX, B TOM YMCJIE COLMAaJIbHO-IKOHOMUYECKUX, 3a]adyaX. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOro aHaju3a
CITOCOOCTBYET pa3BUTHIO a0CTPAKTHOrO, (POPMaTbHO-IOTHUECKOTO W KPEATHBHOTO MBITIUICHHS, (DOPMUPOBAHUIO YMEHHUI
pacro3HaBaTh NPOSBICHHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U UCKyccTBe. OOyuatomuecs y3HAOT O BBIAAIOIIMXCS
pe3yabTarax, MoJy4YeHHbIX B XOJI€ Pa3BUTUSI MATEMAaTUKH KaK HAyKH, U UX aBTOPaXx.

ConepxarenbHO-METOANYECKAs JUMHUS «MHOXECTBA M JIOTMKa» B OCHOBHOM IIOCBSILIEHA 3JEMEHTaM TEOPHH
MHOXKECTB. TeOpCTI/IKO-MHO)KeCTBeHHbIe MMpeaACTaBJICHUA ITPOHU3BIBAIOT BECH KYpPC IIKOJIBHOM MaTeMaTUKU U nmpeajiararot
Hanbolee YHUBEPCATBHBIHN S3bIK, O0BEIUHSIONINI BCE Pa3/ielibl MATEMATHKN U €€ TIPUIIOKEHHUH, OHU CBSI3BIBAIOT Pa3HbIC
MaTeMaTH4YeCKUe JUCHUIIIMHBI B eIMHOe 1esoe. 110aToMy Ba)HO JaTh BO3MOKHOCTD IIKOJIBHUKY ITOHUMATh TEOPETHKO -
MHO’KECTBEHHBIN SI3bIK COBPEMEHHONM MaTeMaTUKU U UCIIOJIb30BaTh €0 JUIs BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hayala MaTeMaTHYECKOro aHAJM3a» IPHUCYTCTBYIOT TAaKKe OCHOBBI MAaTEMaTHYECKOIO
MOJIEIIMPOBaHHNsL, KOTOPBIE MPU3BaHbI C(HOPMUPOBATH HABBIKHM IIOCTPOSHHS MOZETICH pealibHbIX CUTyallui, HCCIeJOBAHMS
3THX MOJIEJIeH ¢ IIOMOIIBIO ammapara aredpbl 1 MaTeMaTHYeCKOTro aHaIN3a U MHTEPIPETALMH MTOTy4YEeHHBIX PEe3yJIbTaTOB.
Takue 3aaHus BIUIETEHbI B KaXKIbI U3 Pa3esIoB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepUall Kypca IIHPOKO UCIIONb3YeTCs
JUIsL  pelleHus NpUKIaAHbIX 3adad. llpu pemeHnn peanbHBIX MPaKTHYECKHUX 33ad  ydaluecs pa3BUBAIOT
HaOJFOIaTEeNLHOCTh, YMEHHE HAaXOJHMTh 3aKOHOMEPHOCTH, aOCTparMpoBaThCs, WCIONB30BaTh aHAIOTHIO, 0000maTh U
KOHKPETU3HPOBATh podiieMy. JlesTebHOCTh 10 (POPMUPOBAHHIO HABBIKOB PEILICHUS MPHUKJIAJHBIX 3a]a4 OPraHU3yeTCs B
mpoliecce U3ydeHHsI BceX TeM Kypca «Anredpa v Hayajia MaTeMaTHYECKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE

B y4eOHOM miane Ha m3ydeHHe Kypca anreOpbl U Hadajd MaTeMaTHYecKOro aHajv3a Ha 0a30BOM YPOBHE OTBOAWTCS 2
yaca B Hegemo B 10 kmacce u 3 gaca B Heqemo B 11 kiacce, Bcero 3a nBa roaa o0y4uenus — 170 gacos.

COIAEPXAHHUE YYEBHOI'O IIPEJIMETA
10 KJIACC

Ymuciia 1 BBIYUCICHUS

Parmonaneapie uncna. OOBIKHOBEHHBIC U JIECATHYHBIE JIPOOH, TIPOIIEHTHI, OECKOHEUHBIEC TIEPUOMIECKIE APOOH.
Apudmernyeckue Omnepalnyy ¢ paldOHAIBHBIMU YHUCIAMH, INIPeoO0pa3oOBaHUsl YHUCIOBBIX BbIpakeHud. llpumenenue
JIpoOeit ¥ MPOLIEHTOB JJIsl PeLLCHHUS MPUKJIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTPAcieil 3HAHUH U peaslbHOM KU3HH.

HeiicTBuTenbHple yHcna. PanyoHanbHbBlEe M WppalMoOHalbHbIE uwHcla. ApudmeTHdeckue oOrnepauud C
JeHCTBUTENbHBIMU urcaamMH. [IpuOnmk€HHbIe BBIYMCICHUS, MpaBUia OKPYTJICHHs, MPUKUIKA W OLEHKA pe3yJbTara
BBIUHCIIEHUH.

Crenenp c¢ uensiM mokazateneMm. CranpmaptHas (opma 3ammucu JAeHCTBUTENBHOTO uucia. lcnonb3oBaHue
noaxoasiel popmbl 3aUCH IEHCTBUTENBHBIX YHCEI IS PEIICHHUS TPAKTHUSCKHUX 33134 U MTPEACTABICHUS JaHHbIX.

Apudmernyeckuii KOpeHb HaTypaibHOM creneHu. [lelicTBUs ¢ apudMeTHYeCKHMMH KOPHIMHU HaTypajbHON
CTEIECHH.

CuHyc, KOCUHYC U TaHT'€HC YHCIJIOBOrO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHUs 1 HepaBeHCTBA

ToxknecTBa ¥ TOKIECTBEHHBIE PEOOPA30BAHUSL.

[Tpeobpa3oBanue TPUTOHOMETPHIECKUX BhIpakeHH. OCHOBHBIE TPUTOHOMETPHYECKUE (DOPMYJIBL.

VYpaBHeHue, KopeHb ypaBHeHUs1. HepaBeHCTBO, pellieHne HepaBeHCTBa. MeTo/ HHTEPBAJIOB.

Perenue nenbix v ApoOHO-pallMOHATILHBIX YPaBHEHHH U HEPABEHCTB.

Pemenne npparoHanbHbIX YpaBHEHHN U HEPABEHCTB.

Pelienne TpUroHOMETpUYECKUX YPABHEHUM.



[IpruMeHeHne ypaBHEHUH M HEPaBEHCTB K PELICHUIO0 MAaTeMAaTHUECKUX 3a7ay W 3a7ad U3 passIMuHbIX objacTteil
HaYKU U PEAJIbHOM KU3HHU.

DOYHKIUM U TPpaduKH

Oynkiws, criocoOs! 3aanvs GpyHknuu. ['paduk Gyrknmu. Bzanmuo obpatabie GpyHKIMU.

OGnactp ompeneneHuss 1 MHOXKECTBO 3HadeHmi QyHkumu. Hymu ¢ynakmmum. [IpomMesxyTKH 3HaAKOMOCTOSHCTBA.
UYéTHbIe 1 HEUETHBIC (YHKIIUH.

Crenennas QyHKIUS ¢ HATYpPAILHBIM M LIENbIM MoKasatenieM. EE cBoiicTBa u rpaduk. CBolicTBa U rpaduik KOpHS
N-0i1 CTENICHMU.

Tpuronomerpuyeckas OKpyKHOCTb, OIpeielIeHHe TPUTOHOMETPUIECKUX (QYHKIIUI YMCIIOBOTO apryMeHTa.

Havana MaTeMarn4ecKoro aHajmusa

[locnenoBarensHOCTH, CIIOCOOBI 3aJaHKS TTOCIIEAOBATEIbHOCTE. MOHOTOHHBIE ITOCTIEI0BATEIbHOCTH.

ApudmeTtryeckas u TeoMeTpuyeckas nporpeccud. beckoHeuHo yobIBatoas reoMerpuieckas nporpeccus. Cymma
OeckOoHEeYHO YObIBaloLIeH reoMeTpudeckoi mporpeccuu. PopMyia CIOKHBIX MPOLEHTOB. VCHonb30BaHnEe MPOrpeccuu
JUISl pEIICHUs PeaibHbIX 3a7ad IPUKJIAAHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

MHoXecTBO, omepanui  Hajg MHOxecTBamH. Jlumarpammer Oinepa—Benna. IlpumeHeHue TeOpeTHUKO-
MHO>KECTBEHHOTO ammapaTa Ui OIMCAHUSl PEabHBIX MPOLECCOB M SBJICHUI, MPHU PEILICHUU 33134 U3 APYTruX y4eOHBIX
IIPEIMETOB.

Omnpenenenue, TeopeMa, CIEACTBUE, J0Ka3aTEIbCTBO.

11 KJIACC

Yucsa u BHIYMCJIEHUS

Hatypanbable u nesble yncia. [lpu3zHakyu JeaMMocTy HemblX YUCel.

CrerieHb ¢ pallMOHAIBHBIM TTOKa3aTesneM. CBONHCTBA CTEIIEHH.

Jlorapudm uncia. JlecsiTuaHblie 1 HaTypaibHbIE JOTapu(MEI.

YpaBHeHus1 M1 HepaBeHCTBA

[IpeobOpazoBaHue BhIpakeHHH, CONEPHKANMX JIOTAPU(DMBI.

[IpeoOpa3oBanme BhIpakeHUH, COJIEPKAIMX CTEMECHHU C PAIMOHAIBHBIM [TOKA3aTeIeM.

[IprMepbl TPUTOHOMETPUUECKIX HEPABEHCTB.

IlokasaresbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckre ypaBHEHHUS 1 HEPaBEHCTBA.

CucTeMbl TMHEHHBIX YpaBHEHHUH. Pelenne npukiaaHbIx 3a4a4 ¢ IMOMOILIBIO CUCTEMBI JIMHEHHBIX YPaBHEHH.

CucTeMbl ¥ COBOKYNIHOCTH PAllMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

IIpuMeHeHrEe ypaBHEHHH, CHUCTEM M HEPABEHCTB K PEIICHHI0 MATEMAaTUYECKUX 3a1ad U 3a1ad W3 Pas3jIM4yHbIX
o0acTell HAYKU U PeabHOM KHU3HU.

DOYHKIUN U TPaPuKH

Oyukius. Ilepuopnyeckne QyHknmuu. [IpomMeKyTKM MOHOTOHHOCTH (YHKIMH. MaKCHMyMbl M MHHUMYMBI
¢ynkuuu. Hanbonbiliee 1 HanMeHbIIee 3HaUeHUE PYHKIMH Ha TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIUH, UX CBOHCTBA U IPA(HKH.

[NokazarenpHas u Jorapudmudeckas GyHKINU, UX CBOWCTBA U TpadUKy.

Hcnonp3oBanue rpadukoB GYHKIWIHA JJIs pEIICHNS YPAaBHEHUH U THHEHHBIX CUCTEM.

Ucnonb3oBanue rpadukoB GyHKIWI A MCCIEAOBaHUS MPOLIECCOB M 3aBUCUMOCTEH, KOTOPbIE BO3HHUKAIOT MPH
peLIeHNHN 3a/1a4 U3 APYTUX y4eOHBIX IPEAMETOB U peaibHON JKH3HU.

Hauyayia MaTeMaTH4ecKoOro aHaJIm3a

HenpepsBable Qyaknmn. MeToa UHTEpBAJIOB 7Sl PEILICHNST HEPABEHCTB.

[MpousBomHas pynknmu. ['eomerpudecknii 1 GU3NUECKUA CMBICIT IIPOU3BOTHOM.

[Tpou3sBoHBIE 2IeMEHTAPHBIX QYHKITHIA. DOPMYITHI HAXOXKICHUS TIPOU3BOTHON CYMMBI, IIPOU3BEICHUS K YACTHOT'O
GbyHKIWi.

[MpuMeHeHre TPOU3BOAHOW K WCCICIOBAHUIO (YHKIMI Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxneHue
HanOOJBIIETO M HAMMEHBIIET0 3HAUYeHN s (YHKIINH Ha OTPEe3Ke.

[Ipumenenne mMpou3BOAHON ISl HAXOXKACHUSA HAWIydILEro pelieHus: B MPUKIATHBIX 3aadax, AJs ONpeaeseHUs
CKOPOCTH Ipo1iecca, 3aJaHHOr0 (YOpMYJIION MM IpadrKOM.

[lepBooOpaznas. Tabnuna nepBooOpas3HbIX.



WuTerpan, ero reoMmerpudyeckdiii ¥ (U3MYECKUA CMBICA. BpluucieHne uWHTErpajga 1o  ¢opMmyne
Herorona—Jleiibnuna.

INTAHUPYEMBIE PE3YJIBTATBI

OcBoeHue yqe6H0r0 npeamMera «MaremaTuka JOJDKHO obecrieunuBarh AOCTHIKCHUEC HA YPOBHC CpCAHCTO 06HI€FO
O6pa3OBaHI/I$I CICOAYIOIHNX JUYHOCTHBIX, METAITPECAMETHBIX U MIPECAMCTHBIX O6pa3OBaT€J'II)HI>IX PE3YJIbTATORB!:

JIMHHOCTHBIE PE3YJIBTATBI

JIMyHOCTHBIE PE3yNbTaThl OCBOCHMSI IPOrpaMMbl yueOHOro npeamera «MaremaTrkay XapakTepH3yroTCs:

I'paxnanckoe BocriuTanue:

c(OPMHUPOBAHHOCTBHIO TPaXIaHCKOH TIO3MIIUM OOY4Yalolmerocss Kak akTUBHOIO W OTBETCTBEHHOTO 4JIeHA
poccuiickoro oOiiecTBa, MPEACTABICHHEM O MAaTeMaTHYECKMX OCHOBAaX (DYHKIMOHHWPOBAHMS Pa3IMIHBIX CTPYKTYD,
SIBJICHUH, MPOLEAYP I'PaXKIaHCKOTO OOIecTBa (BBIOOPHI, OIPOCH! M IIP.), YMEHHEM B3aWMOJCHCTBOBATh C COIMAIbHBIMH
WHCTUTYTaMH B COOTBETCTBUU C MX QYHKIUSMH ¥ Ha3HAYCHUEM.

[TaTproTnueckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCHMCKOM TPaKAAHCKOW WICHTHYHOCTH, YBKEHHS K MPOIUIOMY W HACTOSIIEMY
POCCUMCKOM MAaTE€MAaTHKH, LUEHHOCTHBIM OTHOLIEHHMEM K JOCTHKEHUSIM POCCUMCKAX MATEMATHUKOB M POCCUUCKOU
MaTEeMaTHYEeCKOM MIKOJIbI, K UCIIONb30BAaHHUIO ATUX JOCTHKEHHUH B JPYTUX HayKaX, TEXHOJIOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HpPaBCTBEHHOI'O BOCITUTAHMUS:

OCO3HAaHMEM MyXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapona; C(hOPMHPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMA,
3TUYECKOTrO TMOBEJIEHUS, CBSI3aHHOIO C NMPAKTUYECKUM INPHUMEHEHUEM JIOCTHKEHHH HAyKH M JESTEIBHOCTBIO YUEHOIO;
0CO3HaHMEM JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOWYHMBOTO OYAyIIEero.

OcTeTn4ecKoe BOCIIUTAHUE:

3CTETUYECKUM OTHOIICHWEM K MHpY, BKIIIOYAs 3CTETUKY MaTeMaTHYeCKHX 3aKOHOMEpHOCTeW, OOBEKTOB, 3ajad,
pELIEHNH, pacCcyKI€HU; BOCHPUUMYUBOCTHIO K MAaTEMATUYECKUM aCIEKTaM pa3IMYHBIX BUJIOB HCKYCCTBA.

PU3nIECKOe BOCITUTAHHE:

c(hOPMHUPOBAaHHOCTHIO YMEHHS MPUMEHSITh MaTeMaTHUECKHe 3HAHWS B HMHTEpecax 3/I0POBOTO U OE30MaCHOTO
o0pa3a >KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO (370pOBOE MHTaHWE, cOalaHCHPOBAHHBIN pPEXUM
3aHATHH U OT/IBIXA, peTyJsIpHAs (pHU3nMUecKast aKTUBHOCTH); (PU3MUECKOTO COBEPIIIEHCTBOBAHMSL, TIPH 3aHATHSAX CIIOPTHBHO-
03710POBUTENBHOM IEATENbHOCTBIO.

TpynoBoe BocIIUTaHUE:

FOTOBHOCTBIO K TpyZdy, OCO3HAaHHEM I[IEHHOCTH TpPYyIOJIOOUs; HHTEPECOM K pasIu4yHbIM  cdepam
npodecCHOHANBHON JIESITETBHOCTH, CBSI3aHHBIM C MaTEMAaTHKON U €€ MPUJIOKEHUSIMH, YMEHHEM COBEPIIIaTh OCO3HAHHBIN
BBIOOp Oynymiell mpodeccuu M peann3oBhIBaThH COOCTBEHHBIE KM3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTBIO K
MaTeMaTHYecKOMy OOpa30BaHMIO M CaMOOOPa30BaHMIO HAa HPOTSDKEHWM BCEH JKU3HH; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PELICHUH IIPAKTUYECCKUX 33]1a4 MaTEMaTUIECKON HalPaBJIEH HOCTH.

OKOJIOrM4€eCKO€e BOCIIUTaHUE:

c(hOPMHUPOBAHHOCTBIO IKOJIOTHYECKONH KYJIbTYphl, HOHUMAaHHEM BIHUSHHS COLMAILHO-IKOHOMUYECKHX IPOLIECCOB
HA COCTOSIHUE MPHUPOJHOM M COLUAILHOW Cpelbl, OCO3HAHHEM TJ00aTbHOr0 XapaKTepa 3KOJIOTHYECKUX Mpoliem;
OpUEeHTaIMell Ha NpPUMEHEHHEe MaTeMaTHYeCKUX 3HAaHMW Ui pemieHus 3a7ad B O0JIaCTH OKpYXKAIOIeH cpensl,
MIJIAHUPOBAHUSA MOCTYNKOB ¥ OLIEHKH UX BO3MOKHBIX IOCIEICTBHUM ISl OKPYKAIOLIEH Cpesibl.

IleHHOCTH HAYYHOT O MO3HAHUS:

Cc(OPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Da3BUTHA HAyKd W
OOIIECTBEHHOW MPAKTHKH, MOHUMAaHHEM MaTeMaTHYeCKOd HAayKd Kak cdepbl YelIOBEUECKOH NeSTeNbHOCTH, JTaloB e
pa3BUTHUS U 3HAYMMOCTH ISl Pa3BUTHS [IUBUIIM3ALMY; OBJIaJICHUEM S3BIKOM MaTEeMAaTHKH U MaTEMaTUYeCKOW KyJIbTypou
KAaK CpPEACTBOM TIIO3HAHUS MHpPA; TOTOBHOCTBIO OCYILECTBIISTH IIPOCKTHYIO W HCCIEHOBAaTENbCKYIO IEATEIBHOCTD
WHANBHUAYAIBHO U B TPYTIIE.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble Pe3yibTaTbl OCBOCHHUS MPOrpaMMbl yueOHOro mpenmera «MaTeMaTHKa» XapaKTepH3yHOTCs
OBJIQJICHUEM YHHMBEPCAJIbHBIMU HO3HAGAMENbHBIMU OCLCEUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUGHLIMU OeliCMEUIMU,
VHUBEPCAbHBIMU PECYNAMUBHBIMU OCTICEUAMU.



1) Vhueepcanvhvie noznasamenwvhwvie Oelicmsus, obecneuugarom Gopmuposanue 6Aa308biX KOSHUNMUBHBIX
npoyeccog  obyuarowuxcsi  (ocgoenue  Memooo8 NO3HAHUA — OKPYICAIOWe20 Mupa; NpUMEeHeHue JN0SUYEeCKUX,

uccnedo8amenbCKux onepayull, ymeHull pabomams ¢ uH@opmayuetl).

bazoBrie normueckue neicTBU:

BBISIBJIATE M XapaKTEPH30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTHYECKUX OOBEKTOB, MOHATHHA, OTHOLICHUH
MEXIy TOHSTHSIMHU; (OPMYIHPOBATH OINPEACICHHS TIOHATHH; YCTAHABJIMBATH CYIICCTBEHHBIH IPH3HAK
KJIacCcH(pUKaIMu, OCHOBAaHUS U1l 0000IIEHNS U CPAaBHEHHU S, KDUTEPHH IIPOBOMMOTO aHAIIN3A;

BOCIIPUHUMATh, (HOPMYIHPOBaTh W MPeoOpPa3OBBIBATH CYKACHHSA: YTBEPAUTENbHBIE W OTPHLATEIBHBIC,
eIMHUYHBIC, YACTHBIC U OOIIKE; YCIOBHBIC,

BBISIBJIATE MaTEMAaTHUECKWE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTHBOpednsi B (aKraxX, ITaHHBIX,
HaOJIIOICHUSX U YTBEPIKIICHUSX; TIpeJIaraTh KPUTEPUH IS BBISIBIICHHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHIA;
JieNaTh BBIBOABI C HCIOJNBb30BAHUEM 3aKOHOB JIOTUKH, NEIYKTHBHBIX W HMHIYKTHBHBIX YMO3aKJIHOUYCHHUM,
YMO3aKJIIOYEHHUH 110 aHAJIOTHY;

IPOBOJIUTH CaMOCTOSITENILHO J0KA3aTe/IbCTBA MATEMAaTHYCCKUX YTBEPXKACHHH (MPsIMbIe W OT MPOTHBHOTO),
BBICTPaMBaTh apryMEHTALNIO, IPUBOIUTH IPUMEPBI M KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKICHHUS
Y BBIBOJIBI;

BBIOUpAaTh CIIOCOO peleHuss Y4eOHOW 3a/7aud (CpaBHHBATH HECKOJIBKO BAPUAHTOB pEIICHHS, BBIOWPATH
HanOoJee MOAXOMSIIINN ¢ YIETOM CaMOCTOSATEIHHO BBIICICHHBIX KPUTEPUEB).

bazoBrie nccnemoBaTenbcKue NEHCTBUS:

UCIIONb30BaTh BOMPOCHl KaK HCCIIEOBATEIbCKUI HMHCTPYMEHT IIO3HAHUS; (OPMYJIHPOBATh BOMPOCHI,
(uKkcupyoIe TpoOTHBOpEYre, MpoOJieMy, YCTaHABIMBAaTh WCKOMOE W JaHHOE, (OPMHUPOBaTH THIIOTE3Y,
apryMeHTHpOBaTh CBOIO IO3UIIUI0, MHEHUE;

IIPOBOJUTH CAMOCTOSTEBHO CIJIAHHPOBAHHBIM 3KCIIEPUMEHT, UCCIIEAOBAHNE IO YCTAHOBJIEHUIO 0COOEHHOCTEH
MaTeMaTHYeCKOro 0OBbEeKTa, SBJICHUS, MPOIEcca, BRISABICHUIO 3aBUCMOCTEH MEXIy OOBEKTaMH, SBICHUSIMH,
Ipoleccamy;

CaMOCTOSITENTbHO (OpMYyIUpOBaTh 000OIIEHHs] W BBIBOABI IO pe3yibTaTaM MpPOBENEHHOTO HAOIIOAEHUS,
HCCIIeZIOBaHUS, OLICHUBATh JOCTOBEPHOCTH MOIYYEHHBIX PE3YIIbTATOB, BEIBOJOB M 0000IICHHIT;
MIPOrHO3UPOBATh BO3MOKHOE pa3BUTHE IPOLECCa, a TAKXKE BBIABUIaTh NMPEAINOJIOKEHHUS O €ro Pa3BUTHUH B
HOBBIX YCJIOBUSIX.

Pabora ¢ uadopmarmeii:

BBISIBJIATH I€(UITUTH HH(OPMAIINH, JaHHBIX, HEOOXOIMMBIX JUI OTBETAa Ha BOIPOC U ISl pELIEHUS 3a/1a4H;
BBIOMpaTh HMHQOPMAIMIO W3 KMCTOYHUKOB pAa3MYHBIX THIIOB, aHAIM3WPOBATh, CHUCTEMATH3UPOBaTh U
HHTEPIPETUPOBATH MH(POPMALINIO PA3IMYHBIX BUIOB U (HOPM MPeICTABICHUS;

CTPYKTYPUPOBaTh HH(POPMAIIHIO, TIPEJICTABIIATH €€ B Pa3IMUHBIX (popMax, UILTIOCTPUPOBATH rpadudecky;
OLIEHUBATh HaJIEKHOCTH WH(OPMAITUH IO CAMOCTOSTENHLHO C(hOPMYITMPOBAHHBIM KPUTEPHUSIM.

2) VHueepcanvHbie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneyusam chopMuposaHHOCmb COYUATbHBIX HABbIKOG
obyuarowuxcs.
OGmenue:

BOCIIPHHUAMATh ¥ (POPMYJIMPOBATH CY>KICHHUS B COOTBETCTBUH C YCIOBUSMU U LEISIMHA OOILECHUS; SICHO, TOYHO,
IPaMOTHO BBbIpa)KaTb CBOIO TOYKY 3PEHUs B YCTHBIX M IMCbMEHHBIX TEKCTaX, AaBaTh IIOACHEHUS IO XOAY
peleHus 3a1a4i, KOMMEHTUPOBATh OJTY4YEeHHBIN pe3yibTaT;

B Xofie 0OCY>K/IeHHsI 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKAaeMOW TEeMbl, MpOOJIEMBbI, pelIacMOi 3aJauH,
BbICKA3bIBaTh WU, HALIEJIEHHbIE HA ITOMCK PELIEHMs]; CONOCTaBJIATh CBOU CYXKIEHUS C CYXKIEHHUAMHU APYIHX
YYaCTHUKOB JHaiora, oOHapyXKUBaTh pa3indue M CXOACTBO MO3MILUI; B KOPPEKTHOU dopme (HOpMYIHpOBAThH
pa3HorJIacHsl, CBOM BO3PaYKECHHUSI;

MIPEICTABISTh PE3YJIbTaThl PELICHUs 3a/aud, 3KCIEPUMEHTa, HCCIENOBAaHUS, IPOEKTA; CaMOCTOSTEIbHO
BEIOMpATh (hopMar BHICTYIUJIEHUS ¢ yIETOM 3a]a4 MPEe3eHTAllMd B OCOOEHHOCTEN ayIMTOPHH.

CotpynHu4ecTBo:

[MIOHWMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHIHON W WHAWBHUAYAJIBHOW PaOOTHI MPH PENICHNH y4eOHBIX
3aja4; MPUHUMATHh IIeJb COBMECTHOW JEATeNbHOCTH, IJIAHUPOBATh OPraHMU3allii0 COBMECTHOW paboThI,
pacmpenensTh BUIBI padoT, JOroBapUBAThCS, 00CYKIATh MPOIECC M Pe3yibTaT padoThl; 0000MAaTh MHEHUS
HECKOJIbKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax padboThl (00CykaeHHs, 0OMEH MHEHHUM, «MO3rOBBIC INTYPMBD» U HUHBIC);
BBIIOJIHATE CBOIO YaCTh paOOTHI M KOOPAWHUPOBATH CBOU ACHCTBHS C IPYTUMH YJI€HAMU KOMAaH[bl; OLCHUBATh



Ka4eCTBO CBOETO BKJIaJa B OOMUA MNPOAYKT MO KpUTEpUAM, CHOPMYIHMPOBAHHBIM yYaCTHUKAMH
B3aUMOJICHCTBHSI.
3) Vuusepcanvnvie pezynamuenvle Oeticmeéus, 00ecnedu8aiom @GOPMUPOBAHUE CMBICIOBbIX YCMAHOBOK U
JHCUBHEHHBIX HAGLIKOG TUUHOCTIU.

CamMoopranuzanus:

COCTaBIISITH IUIAH, AJTOPUTM pEIICHHs 3aJadd, BEIOMPATh CIOCOO pElIeHUsl ¢ YUETOM HMEIOIIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIeHHH ¢ YIE€TOM HOBOM HH(opManuu.

CaMOKOHTpPOIIB:

e BIAJETh HABBIKAMHU ITO3HABATENILHON pedieKcHn Kak OCO3HAHWSI COBEPIIAEMBIX JEHCTBUNA U MBICIUTEIBHBIX
MPOLIECCOB, MX PE3yJIbTaToOB; BIAIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJSI MpoLecca U pe3yibraTa
peleHus MaTeMaTHIecKol 3a1a4uy;

e MpeABHACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH INPH pEUIEHWH 3a/laud, BHOCHUTh KOPPEKTHUBHI B
JeSITeTIbHOCTD Ha OCHOBE HOBBIX 00CTOSITENILCTB, JAHHBIX, HAHAEHHBIX OLIMOOK, BBIIBICHHBIX TPYAHOCTEH;

o OLICHUBATL COOTBCTCTBUC PE3YyJIbTaTa LEJIU U YCIIOBUAM, 06’LSICH$[TI) IMPUYHUHBI JOCTUKCHUA UJIIN HEAOCTUIKCHU A
Pe3ybTAaTOB JESITENbHOCTH, HAXOUTH OIIMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEJMETHBIE PE3YJIBTATBI

OcBoenne y4eOHOro Kypca «Anredpa M Havaja MaTeMaTHYECKOIO aHAIM3a» Ha YPOBHE CpEIHEro OOIIEero
00pa30BaHMsI TOJDKHO 00€CIIeunBaTh TOCTHKEHHUE CIIETYIOMINX IPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciaa ¥ BIYMCICHUSA

OnepupoBaTh MOHSTUAMH: pAlMOHAJIBHOE M JCWCTBUTENBHOE YHCIIO, OOBIKHOBEHHAsT M JECSTUYHAs ApPOOb,
MPOLIEHTHI.

BrimonsaTe apupMeTHyecKkue ornepanyu ¢ paidoHAIBHBIMU U I€HCTBUTEIFHBIMI YHCITaMH.

Bromonuate npuOmMKEHHBIE BBIYMCIICHHS, HMCIONB3YySd MpaBUja OKPYIJICHHS, JeJaTh MNPHUKUIKY W OLEHKY
pe3ynbTaTa BEIYUCICHUM.

OmeprpoBaTh MOHATUSAMU: CTENEHB C LEJBIM ITOKa3aTesieM; CTaHaapTHas GopMa 3aricy JeHCTBUTENIBHOTO YHCIIa,
KOpeHb HATypaJbHOM CTENEHM; WCIONb30BaTh MOAXOAMNIYI0 (opMy 3amucu JeHCTBUTEIBHBIX YUCEN JJISl PEeIICHHS
MPAaKTUIECKUX 33124 U TPEACTaBICHUS JaHHBIX.

OnepupoBarh NOHATUAMH: CHHYC, KOCUHYC U TAaHT€HC ITPOM3BOJIBHOTO YTIJIa; HCIOIb30BaTh 3alIUCh IPOU3BOJIBHOTO
yria 4epe3 o0paTHbIe TPUTOHOMETPUIECKUE (QYHKIHH.

YpaBHeHUsI M HEPaBEHCTBA

OnepupoBars MOHATHSIMH: TOXKAECTBO, ypaBHEHHE, HEPABEHCTBO; LEJOE, PALUOHAIBHOE, HPPALUOHAIBHOE
YpaBHEHHE, HEPABEHCTBO; TPUIOHOMETPHUECKOE YPABHEHUE;

BrimonsaTs npeoOdpa3zoBaHus TPUTOHOMETPHUYECKUX BBIPAXKEHUN U PeIlaTh TPUTOHOMETPUYECKHIE YPAaBHEHHSL.

BrimonuaTe npeodpa3oBaHus LEIbIX, PALMOHATIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUI U pelaTh OCHOBHBIC THITBI
L[€JIbIX, PALlMOHAIBHBIX U UPPALIMOHAJIBHBIX YPABHEHUM U HEPABEHCTB.

[TpumeHATh ypaBHEHHS M HEPaBEHCTBA Ul PEIICHHMS MAaTeMAaTHYECKMX 3a/ad M 3a7ad M3 Pa3InuHbIX 00iacTeit
HAYK{ ¥ peasibHOM KU3HH.

MogenupoBarhk peajbHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAXKEHMS, YpaBHEHHs, HEPABEHCTBA IO
YCJIOBHIO 3a71a4H, HCCIIEJOBAaTh IIOCTPOSHHbBIE MOIENHN C MCIIOJIb30BaHUEM armapara aareOpsl.

@OyHKIMA U rpapuku

OnepupoBarh MOHATUSAMU: QYHKIHS, CIOCOOBI 3aIaHus PYHKITHH, 00JIACcTh OMpEIeIICHUs] U MHOXECTBO 3HAYCHHH
¢byHkmH, rpaduk QyHKIHN, B3aUMHO 00paTHbBIC (QYHKIIUH.

OnepupoBath MOHATUAME: YETHOCTH U HEYETHOCTH PYHKIMU, HYIU (GYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

Hcnonp3oBaTh rpaduky GyHKIMN 115 pEIICHNST YPaBHEHWH.

Crpouth W yMTaTh TpapuKu JUHEHHOW (QYHKIWH, KBAJAPATHYHOM (YHKIUH, CTEHEHHOH (QYHKIMH C LEIBIM
MOKa3aTesIeM.

Ucnonp3oBath rpadukn GyHKINH A7 MCCIeI0BaHUS MPOLIECCOB M 3aBUCHMOCTEH MPH PElIeHUH 3319 U3 IPYTUX
y4eOHBIX MPEIMETOB U PEATbHON KU3HH; BBIPAXKAaTh (GOPMyJIaMU 3aBUCUMOCTH MEXY BEIMYNHAMHU.

Hauaia MaTeMaTH4ecKOro aHaJIu3a

OnepupoBarh MOHATUSMU: MTOCIEIOBATEILHOCTD, api(pMETHIECKAs K TEOMETPUIECKas IPOrPECCHH.
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OnepupoBarh TOHSATHIMU: OCECKOHEYHO yOBIBalOIIass TeoMeTpHdecKas Iporpeccus, cymma OECKOHEUHO
yOBIBAOIIEH TeOMEeTPUIECKON TPOTPECCUH.

3anaBarh MOCIEAOBATENIFHOCTH PA3IMYHBIME CIIOCO0aMHU.

Hcnonp30BaTh CBOKWCTBA IOCIENOBATENBHOCTEH W IPOrPECCUN IS PELUEHUS pPEeajbHBbIX 3a4a4 IPUKIATIHOIO
Xapakrepa.

MHo:kecTBa U JIOTHKA

OnepupoBarh NOHITUAMHI: MHOXECTBO, OIIEpaLly HaJl MHO)KECTBAMH.

Hcnonp30BaTh TEOPETHKO-MHOMKECTBEHHBIM armapaT Uil ONMCaHHUs peajbHBIX IPOLIECCOB W SIBICHUM, IpU
pelIeHHH 3a/1a4 U3 APYTUX YIEeOHBIX MPEIMETOB.

OnepupoBarh NOHATUAMU: ONpeEIEeHIE, TEOPEMa, CIIEACTBHE, 0KA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYUCICHUS

OnepupoBaTh MOHATUSMU: HATypajbHOE, LIEJ0€ YHCIIO; WCIOJB30BaTh IMPHU3HAKK NEIMMOCTH UEJbIX YHCEl,
pas3ioKeHHe YKciia Ha MPOCThle MHOXKUTENH JUTS PELLIeHHs 3a]1a4.

OnepupoBatk MOHAITUEM: CTETIEHb C PAIHOHAILHBIM [TOKAa3aTeleM.

OnepupoBaTh NOHATUAMM: JIOTAPU(M UYHCIIa, IECATUYHbIE U HATYpaJIbHBIC JOTapU(MBbIL.

YpaBHeHusi M1 HepaBeHCTBa

[IpuMensTp cBOiicTBa cTeleHW A NMPEeoOpa3OBaHMsl BBIPAXKECHHUI; ONEPUPOBATH MOHATHSMH: ITOKa3aTelIbHOE
YpaBHEHHE U HEPABEHCTBO; PEILATh OCHOBHBIE TUIIBI IIOKA3aTENIbHBIX YPABHEHUN 1 HEPABEHCTB.

BommonuATe  mpeoOpa3oBaHMs — BBIPRKEHMH,  COAEpXKAIMX  JIOTapU(MBbI;,  ONEPHPOBATH  MOHATHUSAMH:
norapuMuIecKoe ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTAPU(MUYECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonuts pemenus npocTeHIMX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHSATHSIMH: CHCT€Ma JIMHEHHBIX YpPaBHEHUN M €€ peIleHre; HCIONb30BaTh CUCTEMY JHHEWHBIX
YpaBHEHUH AJIS PEIICHUS IPAKTUIECKUX 3a7ad.

Haxonuts penieHus npoCcTeNIMX CUCTEM U COBOKYITHOCTEN PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

MonenupoBarb peajbHbIE CUTYyallMM Ha S3bIKE ajareOpbl, COCTABIITH BBIPAYKEHUS, YPABHEHHS, HEPABEHCTBA U
CHCTEMBI T10 YCJIOBUIO 33]]a4M, UCCIIIOBATh IIOCTPOEHHBIE MOJIEIH C UCIIOIb30BAaHUEM ammapara aareOpsl.

DYHKIUH U rpaduKu

OmepupoBaTh MOHATHAMH: TTEpUOAMIECKast (PYyHKIHS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUYKH SKCTpEMyMa
¢byHKIMM, HauOoJbllliee W HaWMEHbIllee 3HAYCHUS (YHKIMM Ha MPOMEXKYTKE; HCIOIb30BATh MX JJISI HCCIETOBAHUS
(byHKUMH, 3aJaHHON TPa(UKOM.

OnepupoBarh MOHATHSMHU: TI'papUKH IOKA3aTeNbHOH, JorapupMUIECKOH U TPUTOHOMETPUYECKHX (YHKLUII;
1/1306pa>1<aTb HUX Ha KOOp)IPIHElTHOﬁ IIJIOCKOCTHU U UCITIOJIB30BaTh AJId PCHICHU A ypaBHCHI/Iﬁ 1 HCPABCHCTB.

N3o0pakarh Ha KOOPIWHATHOW TJIOCKOCTH TpadUKW JIMHEWHBIX YPAaBHEHWH M HCIONB30BATH MX JUIS PEIICHUS
CHCTEMBI JIMHEHHBIX YPABHEHUI.

Hcnons3oBarh rpadukn (QyHKUMI U1 HCCIIENOBAaHHMS MPOLECCOB M 3aBUCUMOCTEH W3 JAPYTHX Y4eOHBIX
JUCLUIUIMH.

Havyana MaTeMarn4ecKoro aHajmu3a

OmnepupoBaTh MOHATHSAMH: HeMpepblBHAs (QYHKIMS; MpOW3BOAHAS (DYHKIIMU; MCHOIB30BATh T'€OMETPUYECKUNA U
(U3NIECKUI CMBICI TIPOU3BOJIHOM IS pEIIeHHs 3a71a4.

HaxonuTs mpousBogHble 3lieMEHTapHBIX (YHKLUH, BBUHUCIATH MPOU3BOJHBIE CYMMBI, IPOU3BENECHHS, YACTHOTO
GbyHKIWH.

Hcnonp30BaTh MPOM3BOAHYIO IUIS HCCIEAOBaHUS (YHKIMM Ha MOHOTOHHOCTH M 3KCTPEMYMBI, HPHUMEHSTH
pe3ybTaThl KCCIETOBaHUS K TOCTPOCHUIO IpapuKoB.

Hcnonp30BaTh NPOM3BOIHYIO Ul HAXOXKIEHHS HAWIYUIIEro pelleHHs B IPUKIAJHBIX, B TOM YHCIIE COLUAIBHO-
HSKOHOMMYECKHUX, 3a7a4ax.

OnepupoBaTh TOHSATHSMH: MEpPBOOOpa3Has M WHTErpal; MOHUMATh TEOMETPUYECKU M (DU3MUECKUl CMBICHT
MHTerpana.

HaxonuTs mepBooOpasHble 3eMEHTAPHBIX (DYHKIIHIA; BEIYUCISITH HHTETpalt o Gpopmyie Herorona—JIelibnua.

Pemars npuknagHble 3a1a4n, B TOM YHCIIE COLMAITLHO-O9KOHOMHYECKOTO U (DU3MUECKOTO XapaKTepa, CpelcTBaMU
MaTeMaTH4YeCKOr 0 aHaIN3a.

TEMATHYECKOE IVIAHUPOBAHUE



PaGouas mporpaMmma mo y4eOHOMY npeaMeTy «AJirefpa U Hayajia MaTeMaTHYeCKOr0 aHAJIN3a» pa3padoTraHa c
y4éTroM pabodeii NMPOrpaMMbl BOCIIHTAHHUS, YTO OTPAKEHO B JIMYHOCTHBIX IUIAHMPYEMbIX pPe3yJbTaTax M
odecrmeynBaer

peann3anmio

«BHemKoJIbHbIE MEPONIPHATHS .

HHBapHAHTHbIX MoxayJeid (MM) mporpamMmbl «YpodHasi JeAITEJLHOCTHY W

10 KJIACC
Ne KonnuectBo 4acoB [DnekTpoHHBIE IIporpamma BocuTaHus
HaumeHoBaHue pa3zesoB u 1 poBbIe)
m/ | TeM mporpaMmMbl Bcero [KP [IP oOpa3oBareibHbIC
m pecypchl
MHoxecTBa paloHaIbLHBIX U . UM «YpouHasi 1esiTeJIbHOCTb».
. P https://resh.edu.ru/subject | faxcimvamsmoe
JIEHCTBUTENBHBIX YHCEIL
P 14 1 51/ UCIIONb30BaHNE
aIMoOHAaJIbHBIE YPaBHEHUS U BOCHTATENEHbIX
HCPAaBCHCTBA BO3MOXHOCTEH copep KaHus
®ynkuuu u rpaguku. CTeneHs ¢ https://resh.edu.ru/subje | YYCOHbIX peaMeToB s
6 t/51/ (bopMupoBanus y
LICJIBIM ITOKasaTe/IeM cuol/ 00y4aroInXxcsi POCCUHCKUX
ApudmeTryeckii KOpeHb N—oi https://resh.edu.ru/subje | TpaaMIHMOHHBIX JTyXOBHO-
creneny. MppamyoHansHbie 18 1 ct/51/ HPAaBCTBCHHBIX 1 .
COLMOKYJIbTYPHBIX ICHHOCTCH,
YPAaBHCHIS U HCPABCHCTBA POCCHICKOTrO HCTOPHYIECKOTO
DopMyIibl https://resh.edu.ru/subje | co3HaHus Ha OCHOBE
TpuroHomeTpun. Tpuronomerpuy 22 1 ct/51/ HCTOPHHCCKOTO TPOCBCLICHHL,
10100p COOTBETCTBYIOIIETO
CCKUC yPABHCHIA COJIEp’KaHusl yPOKOB, 3a/IaHUH,
ITocie10BaTENLHOCTH | 5 https://resh.edu.ru/subje | BCrioMoOTraTeNIbHBIX MAaTEPHAIIOB,
Nporpeccus ct/51/ HpO6J’IeMHLIz( CUTyaLuH U1t
- 00CYXK ICHHH.
https://resh.edu.ru/subje | IMpusneuenne BHUMaHMS
ct/51/ 00yJaromuxcs K EHHOCTHOMY
ACITICKTY U3Yy4Ya€MbIX Ha ypOKax
npeaMeToB, SIBIIEHUI 1
CO6I)ITPII>1, WHUOHUUPOBAHUE
00CY)KIeHH, BhICKa3bIBAHUH
CBOEro MHEHHUSsI, BBIPA0OTKH
CBOCI0 JUYHOCTHOI'O
HosTopenue, 00o0meHwue, 3 1 OTHOUICHUS K M3y9aeMbIM
cUCcTeMaTH3alys 3HaHUI COOBITHSIM, SIBIICHUSM, JIULIAM.
UM «BHemKkoIbHbIE
MepOonpHUsITHSI».
BremkogbpHbIE TEMaTHYECKHUE
MCPOIIPUATHUA BOCITHTATEIILHOU
HanpaBJICHHOCTH,
OpraHnu3yeMbIC neaaroraMmu 1o
MaTE€MaTUuKeE
OBIIEE KOJIMHECTBO HACOB 68 4 0
1O TIPOTPAMME
11 KJIACC
Ne HanmenoBanue pa3zienoB u TeM KonnuectBo yacoB  [Dnexrponnsie (mudposeie) | [Iporpamma
n/m NPOrpaMMBI Bcero [KP [IP |oOpa3oBaTenbHble pecypchl | BOCTIHTAHIA
CrerneHb ¢ parioHaIbHBIM https://resh.edu.ru/subject/ | M «Ypounas
nokasareneM. [lokaszaTenbHas 51/ AEATEALHOCTD.

I 12 1 [pumenenune
¢ynxkims. [TokazarenbHbIe MHTEPAKTUBHBIX (HOpM
ypaBHCHHS M HEPABEHCTBA yueGHOIT paGoTbI -
Jlorapudmudeckas GpyHKIMI. 12 https://resh.edu.ru/subject/ | WHTCICKTYaIbHbIX,
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Jlorapudmuyeckue ypaBHEHHS U
HEPaBEHCTBA

51/

Tpuronomerpuieckre GyHKIUU U
ux rpaduku. TpuroHomerpuiaeckue
HEPaBEHCTBA

https://resh.edu.ru/subject/

51/

IIpouzBognas. [Ipumenenue
MIPOU3BOJHON

24

https://resh.edu.ru/subject/

51/

HHTCFpaJ’I " €T0 IPUMCHCHU A

https://resh.edu.ru/subject/

51/

Cucrembl ypaBHEHUI

12

https://resh.edu.ru/subject/

51/

Hatypanbhble u nesble ynucia

https://resh.edu.ru/subject/

51/

[ToBTOpEeHwme, 0600IIeHNE,
cucTeMaTH3alns 3HaHUI

18

https://resh.edu.ru/subject/

51/

CTUMYJUPYIOLIUX
MI03HABATEIbHYIO
MOTHBALUIO, UTPOBBIX
METOJTUK, TUCKYCCHH,
JIAfOIINX BO3MOYKHOCTh
MIPUOOPECTH OTBIT
BE/ICHHS
KOHCTPYKTUBHOTO
Jiajora; rpynmnoBon
paboThI, KOTOpask y4uT
CTPOUTH OTHOIICHUS U
JIeHiCTBOBATH B
KOMaH/Ie,
CrocoOCTByeT
pPa3BUTHUIO
KPUTHYECKOTO
MBIIJICHUS.
Wuunuuposanue u
TOJIEPIKKY
HCCIIEN0BATEIbCKON
JIeITeNTbHOCTH
0o0yJaromuxcs,
IUTAHUPOBAHHE U
BBITIOJTHEHUE
WHIUBHUYaJIbHbIX U
TPYIIIOBBIX IPOEKTOB
BOCITUTATENbHON
HarpaBJIeHHOCTH.

UM «BHemkoabHbIE
MepONpPHATHSD).
BremikoiabHbIE
TEeMaTHYECKUE
MEpOIPUSATHS
BOCITUTATEIbHON
HarpaBJeHHOCTH,
OpraHu3yemble
nearoraMu
IOMaTEMaTHKe

OBILIEE KOJIMYECTBO YACOB 110
[MPOI'PAMME

102

Bemucka Bepra  30.08.2023 r

JIMpEeKTOp NIKOJIBI

HOJINMMHCH

/Koxemsaxun JI.I"./
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