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IHosicHUTEJABLHAA 3AIINCKA

Pabouas mporpamma mo anrebpe pa3zpaboTaHa, ¢ y4eTOM CHEIU(PUKA YCBOCHHS y4eOHOTO
Marepuaia 00yJaroIuXcs ¢ HapyIIEHUEM OIOPHO-/IBUTATEIILHOTO anapara, Ha OCHOBAHUH:

1. denepanbHOrO0 TOCYAaPCTBEHHOTO 0OPa30BATEILHOTO CTaHIAPTA CPEIHET0 OOIIero
o0Opa3oBaHus, YTBEPKIEHHOTO TMpHKa3oM MwuHHCTEpCTBa 00pa3oBaHUsT W HAYKU
Poccuiickoit @eneparnuu ot 17.05.2012 Ne 413 (¢ u3MeHEHUSAMU)
2.®enepanbHOi  00pa30BaTENbHON  MpOrpaMMbl  CpeaHEero  o0mero  oOpa3oBaHW,
YTBEPKACHHOW npuKa3oM MunucrepcrBa mpocsemenus Poccuiickoir @epepanuu  OT
18.05.2023 Ne 371 (3apeructpupoan 12.07.2023 Ne 74228)
3.OenepanbHON  aAaNTUPOBAHHON OCHOBHOW 00pa30BaTENbHON IMPOTPaAaMMBI  OCHOBHOTO
obmero oOpa3oBaHus, of00peHa pemieHueM ¢eaeparbHOTO y4e0HO-METOIUIECKOTO
00beuHeHus 1o odieMy oopazoBanuio (mpotokoa Nel/22 ot 18.03.2022)
4. Ha ocHoBanuu ¢enepajibHON pabouell mporpamMMbl IO MPEIMETY
5.Paboyas mporpamMma OpHEHTHPOBAaHA HAa UCIIOJIb30BaHNE YICOHUKOB:
AnreOpa W Hauaja MareMaruueckoro aHamms3a: yded. mus 11 i oGmieoOpa3osar.
yapexaeHui: 6a30Beiii U npodmibHbd ypoBHU /C.M. Hukonsckuii, M. K. Tloramos, H. H.
Pemernuxos, A. B. llleBkun.- 11-e m3a., nom. -M.: [Ipocsemenue, 2023.

Pabouass mporpamma ydeOHOTO Kypca «Airedpa M Hadajga MaTeMaTUYECKOTO aHaIu3a»
0a3oBor0 ypoBHs i oOydarommxcs 11 kmaccoB pazpaborana Ha ocHoBe DenepanbHOTO
roCy/lapcTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa cpeaHero oolumiero oOpa3oBaHUsA, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TpPEeOOBAHUMU, MPEIbABISIEMBIX K MaTeMaTHYecKoMy OOpa3oBaHHIO, U
TpaguIuii  poccuiickoro oOpa3zoBanms. Peanmuzanmsi mporpaMmbl  0OecriedMBaeT OBJIAJICHUE
KIIIOYEBBIMH KOMIIETCHLUSAMHU, COCTABIISIOIIMMU OCHOBY MJIi CaMOpPa3BUTHS U HENPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOILIEKYIbTYPHOTO, JUYHOCTHOTO W I[O3HABATEJIBHOTO DPA3BUTHS
JUYHOCTH 00YJaroIINXCsl.

esn n3yvyeHusi y4eOHOro Kypca

Kypc «Anrebpa u Havama MaTeMaTHUYECKOTO aHalIM3a» SBIAETCS OJHMM M3 Haubosee
3HAYUMBIX B MPOrpaMME CTapuIeil HIKOJIbI, MOCKOJBbKY, C OJHOW CTOPOHBI, OH OOecreyuBaeT
MHCTPYMEHTAJIbHYIO 0a3y JJIsl U3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYroil CTOPOHBI,
dbopMupyeT Joru4eckoe W abCTPAaKTHOE MBIIUICHUE YyYalluXcs Ha YPOBHE, HEOOXOIUMOM s
OCBOEHHUSI KypcOB MHGOpPMATUKH, OOIIECTBO3ZHAHMS, MCTOPUU, CIOBECHOCTH. B pamkax naHHOTO
Kypca yuyaliumecs OBJAJIeBAlOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM Hayku, KOTopas
dbopMynupyeT CBOM IOCTIXKEHUSI B MAaTEMaTUYECKOi hopme.

Kypc anrebpsl 1 Hauan MaTeMaTHYECKOTO aHAIM3a 3aKJIaJblBa€T OCHOBY JIS YCHEIIHOTO
OBJIaJICHUS 3aKOHAMU (PU3UKU, XUMHH, OUOJIOTUH, TOHUMAHHSI OCHOBHBIX TEHACHUIUN SKOHOMHUKH U
0OIIECTBEHHOM KU3HU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BAaTh UX B IMOBCEJHEBHOM >XM3HU. B TOXXe BpeMs OBIaleHUE
aOCTpakTHBIMM M JIOTUYECKH CTPOTHUMH MaTEeMaTHUYECKUMU KOHCTPYKUHUSMU Pa3BHBACT YMEHHE
HaXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTh YTBEPKICHHUSI, UCIIONIH30BaTh 0000IIEeHNE
U KOHKPETHM3allMio, a0CTparupoBaHHE W aHAJOTHIO, (OPMHUpPYET KpEeaTHUBHOE M KPUTHUYECKOE
MbIIIJIeHHe. B xone m3yueHus anreOpbl M Havyaldl MaTeMaTHUYeCKOTO aHaju3a B CTapiied IIKoJie
ydaluecs MOJIy4aroT HOBBIM OMBIT PEIICHMs MPUKIAJAHBIX 3a/1a4, CAMOCTOSATEIHLHOTO MOCTPOCHUS
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MaTeMaTHYEeCKUX MOJICIEH peaNbHbIX CHUTyalldd W HWHTEPHpPETALHUH IOJTYYECHHBIX PEIICHUH,
3HAKOMSATCA C MPUMEpPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U B UCKYCCTBE, C
BBIJJAIOIIMMHUCS MATEMAaTUHYECKUMU OTKPBITHSMU M KX aBTOPaMHu.

Kypc oGmamaer 3HaYMTENbHBIM BOCIIUTATEIHHBIM MTOTCHIIMATIOM, KOTOPBINA peau3yercs Kak
yepe3 y4eOHBIH MaTepuall, CIOCOOCTBYIOIINK (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS, TaK U
gyepe3 cnenuduky y4deOHOW JeATeNbHOCTH, TPEOYIOMIeH CaMOCTOSATENPHOCTH, AaKKypaTHOCTH,
MPOIODKUTEIIEHOM KOHIIEHTPAIIMM BHUMAHHS M OTBETCTBEHHOCTH 3a MOJyUYE€HHBIN pe3yibTarT.

B ocHoBe Meronuku oOydyeHuss anreOpe M HayajlaM MaTEeMaTHYECKOIo aHajlu3a JIeKUT
NEeSTEILHOCTHBIA MPUHIIUATT 0OYUYCHHUS.

Crpykrypa Kypca «Anrebpa ¥ Hayajla MaTEMaTUYECKOTO aHaJIN3a» BKIIIOYAET CIICAYIOLINE
COJIepKATEIbHO-METOIUYECKHe JIMHUU: «Yucaa W BBIYUCICHUS», «DYHKIUU H TpapuKm,
«YpaBHEeHHUS U HepaBeHCTBay, «Hauana maTemarnueckoro ananusa», «MHoOXkecTBa U Joruka». Bee
OCHOBHBIE COJIEP)KATETHLHO-METOINYECKUE TUHUU U3YYAIOTCS Ha MIPOTSKEHUN BYX JIET OOyUeHUs B
CTapIlei MIKoJIe, €CTEeCTBEHHO JOMOJIHSS APYT APyra U MOCTENIEHHO HACHIIIAsICh HOBBIMU TEMaMH U
paznenamu. JlaHHBINA KypC SIBJSIETCS WHTETPATHBHBIM, NMOCKOJBKY OOBEAUHSET B cede coleprkaHue
HECKOJIbKUX MaTeMaTHYECKUX NUCIMIUIMH: anredpa, TPUTOHOMETPHS, MaTeMaTUYECKUM aHallu3,
Teopust MHoOxecTB MU aAp. [lo Mepe Toro kak yuwamuecs OBJIaJeBalOT BcE Oosee IMIHUPOKUM
MaTeMaTHYECKUM arapaToM, Y HUX TOCJIeIOBATEIHHO (JOPMHUPYETCSI U COBEPIICHCTBYETCS YMEHHE
CTPOUTHh MAaTEMAaTHYECKYI0 MOJIENIb PEATbHOW CUTYyaIlMH, MPUMEHSTh 3HAHUS, TIOJyYEHHBIE B Kypce
«Anrebpa M  Hayala MaTeMaTHYeCKOro  aHalu3a», I pelIeHUus  CaMOCTOATEIbHO
chopMyIupOBaHHON MaTeMaTUYECKOM 3a/1a4H, a 3aTeM UHTEPIIPETUPOBATH MOJTYUYE€HHBIN pe3ynbTaT.

CopepxarenpHo-MeToANYECKask JTMHUS «Yuciia ¥ BBIYMCIEHUS» 3aBepuiaer (opMHUpOBaHHE
HaBBIKOB HCTIOJIB30BaHMS JCUCTBUTEIBHBIX UHCEJ, KOTOPOE OBLIO HA4YaTO B OCHOBHOW IIKoJie. B
cTapuiel mkojie oco0oe BHHMaHHE YyaAelseTcsl (OPMHPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX
HAaBBIKOB, BKJIIOYAIOIINX B c€0s1 MCIOJIb30BAHUE PA3TUYHBIX (POPM 3aMUCU JEHCTBUTEIHHOIO YUCIA,
YMEHUE PALMOHAIBHO BBIMOJHATH JEUCTBUS C HUMH, JAENATh NPHUKUIKY, OLEHHUBATH PE3YNIbTArT.
OO6yuaromuecss TOJMY4YalOT HABBIKK MPUOIDKEHHBIX BBIYUCIICHUH, BBITOJHEHUS JEUCTBUM C
YlCcllaMH, 3alMCaHHBIMM B CTaHAAPTHOW (QopMme, HCMIOJIb30BAaHUS MaTEMaTHUYECKUX KOHCTAHT,
OLICHUBAHMUSI YNCIIOBBIX BBIPAKECHUM.

Jluaus «YpaBHEHHS M HEPABEHCTBA» peallu3yeTcsi Ha MPOTSHKEHUH BCEro OOy4deHHs B
CTaplield IIKOJIE, MOCKOJbKY B KaXKJIOM paszieie MporpaMMbl MPESYCMOTPEHO PpELICHUE
COOTBETCTBYIOIIUX 3a4a4y. OOyyarouiuecs: OBIaJACBAIOT Pa3IUYHBIMU METOJAMU PELICHUs IIENbIX,
palOHAaIbHBIX, HUPPALMOHANBHBIX, MMOKA3aTEIbHBIX, JOTapU(PMHUUECKUX U TPUTOHOMETPUUYECKUX
YpPAaBHEHUI, HEPABEHCTB M UX cUCTeM. [loimydeHHble yMEHHs UCIOJIB3YIOTCS MPU HCCIEAOBAaHUU
GYHKIHMI ¢ TOMOIIBIO MPOU3BOTHOM, pPEHICHHHM NPUKIATHBIX 33/ad W 337a4 Ha HaXO0XKJIECHUE
HauOOJBIINX M HAMMEHbIIUX 3HaueHUW (yHkuuU. J[aHHAs colepkaTenbHasl JIMHUS BKIIOYACT B
cebs Takke GOpMUPOBAHME YMEHUU BBITIOIHATH pacdy€Thl Mo (opmynaM, mpeoOpa3oBaHUs IENbIX,
palMOHANbHBIX, MUPPALUOHAIBHBIX U TPUTOHOMETPUUECKHX BBIPAKEHUM, a TAKXKE BBIPAKEHUH,
colepKalIuX cTerneHn u Jorapudmbl. brnarogaps wu3ydeHHro ainreOpanyeckoro marepuala
MIPOUCXOJUT JallbHEHIee Pa3BUTHE ANTOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS Y4YalluXcs,
(GOopMUPYIOTCS HABBIKM JIEAYKTHBHBIX pAcCyXIeHHH, paboThl € CHMBOJBHBIMU (hOpMaMHu,
MIPEJICTaBJICHHUsS] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJE PAaBEHCTB M HepaBEHCTB. Anrebdpa
npemiaraeT dpdekTuBHbIE MHCTPYMEHTHI ISl PElICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX
3a/1a4, HarJIaIHO AEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK S3bIKa HAYKH.

CogepxarenpHo-MeToAnuYecKass JTUHUS «DyHKIHH U TpaduKu» TECHO TNepervieTaercs ¢
JPYTUMU JUHUSMH Kypca, TOCKOJbKY B KAKOM-TO CMBICIE 330a€T MOCIIEI0BATEIbHOCTh U3YUEHUS
Matepuana. M3yueHue CTEMEHHOMW, MOKa3aTelbHOW, JOrapuMUYECKON M TPUTOHOMETPHUUECKHX
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GbyHKIMH, WX CBOMCTB M TpadMKOB, UCIOJb30BaHHE (YHKUUN JUIS pElIeHHs 3afad U3 JIPYrux
y4eOHBIX MIPEMETOB U PEaIbHON KHU3HH TECHO CBS3aHO KaK C MAaTEMaTHUYECKUM aHAJIN30M, TaK U C
peleHreM ypaBHEHHH U HepaBeHCTB. llpu 3ToM 0ojblIoe BHUMaHUe yaeseTcs (GOpMHPOBAHUIO
YMEHUSI BBIpaXaTh (GOpPMyJaMH 3aBHCHUMOCTH MEXIY Ppa3jIMYHBIMU BEIHMYMHAMHM, HCCIEIO0BATH
MOJTy4eHHbIe (PYHKIIMH, CTPOUTH UX rpaduku. Marepuan 3Toi conepKaTeabHON JIMHUY HALIETIECH Ha
pa3BUTHE YMEHUH W HAaBBIKOB, IO3BOJISIOMIMX BBIPAXKAaTh 3aBUCUMOCTH MEXIYy BEIWYMHAMU B
pa3nu4HON (hopMe: aHATUTHYECKOH, Tpadudeckoil W clioBecHOW. Ero m3yueHue crmocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOMICHWI0O M KOHKPETH3aIluH,
HCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxatenpHast nuHHA «Havama mareMaTWdyeckoro aHajm3a» IO03BOJISIET CYIIECTBEHHO
pacmMpuTh KPYr Kak MaTeMaTHYeCKHX, TaK W MPUKIATHBIX 33/1a4, JOCTYITHBIX OOYYalOUINMCS, Y
KOTOPBIX TOSIBIISIETCS BO3MOXKHOCTBH HCCIIEAOBATh M CTPOHUTH Tpapuku (PyHKIHH, ONMPEnensiTh HX
HauOOJIbIINEe W HAaUMEHBIINE 3HAUCHHsS, BBIYUCIATH IUIOMAAN (GUryp u oOBEMBI TeJ, HAXOIHUTh
CKOPOCTM ¥ YCKOpEHHs TmpoleccoB. JlaHHas cojaepkaTelbHas JIMHUS OTKPHIBAaeT HOBBIE
BO3MOKHOCTH TIOCTPOSHHSI MAaTEMaTHUECKUX MOJeNell peajbHBIX CHUTYyalllil, HaXOXXICHUS
HAWJIYYIIEro pEImIeHHs B TPUKIATHBIX, B TOM YHCIE COIHATBHO-d)KOHOMHYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBAMM MAaT€MAaTHYECKOTO aHaju3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTIO,
(OpMaTEHO-JTOTHYECKOTO M KPEATHBHOTO MBIIUICHHS, (OPMUPOBAHHIO YMEHHH paclio3HaBaTh
MIPOSIBJICHUST 3aKOHOB MaTeMaTHKH B Hayke, TEXHWKE W HCKyccTBe. OOydaromuecss y3HAIOT O
BBIJIAIOIINXCS Pe3y/IbTaTaX, MOJYIEHHBIX B XOJI€ PAa3BUTHUSI MATEMATHKH KaK HAyKH, U UX aBTOpax.

CopnepxaTenpHO-MeTOAMYECKast JMHUS «MHOKeCTBa M JIOTHKA» B OCHOBHOM ITOCBSIIIIEHA
AIIEMEHTaM TEOPUH MHOXKECTB. TeopeTHKO-MHOKECTBEHHBIE TPEACTABICHUS MPOHU3BIBAIOT BECh
KypC IIKOJIbHOW MaTeMaTHKH M TpeJiaraloT Hauboiee YHUBEPCaIbHBIN S3bIK, 00BETUHSIONNN BCE
pas3zesnsl MaTeMAaTUKU U €€ MPUIIOAKEHUI, OHU CBA3BIBAIOT Pa3Hble MaTeMaTUYECKHE TUCLIMILIIMHbI B
enuHoe nenoe. [loaToMy BakHO JaThb BO3MOXKHOCTb UIKOJBHMKY IIOHHMaTh TEOPETHKO-
MHO’KECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTHKH W MCIOJb30BaTh €ro JAJs BBIPAKEHUS CBOMX
MBICJIEH.

B kypce «Anrebpa m Hayama MaTeMAaTH4YECKOI'O aHAINM3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTU4YEeCKOT0 MOJEIMPOBAHUSA, KOTOpPbIE IPU3BaHbl CHOPMHUPOBATH HABBIKM IOCTPOEHHUS
MojieNiell peasbHbIX CUTYallMi, MCCIENOBAaHUS 3TUX MOJENIeH ¢ MOMOIIBIO amnapara aiaredopsl U
MaTeMaTU4YECKOT0 aHaJIM3a U MHTEPIIPETALH [T0Jy4eHHBIX Pe3ylbTaToB. Takue 3a7aHus BIUIETEHbI
B KaX/Iblil U3 pa3JIesIoB MIPOrpaMMBbl, IOCKOJIbKY BECh MaTepHall Kypca IIMPOKO MCIIOJIb3YETCs JUIs
peleHus NpuKiIagHbIX 3a1ad. [Ipy pereHny peanbHbIX NPaKTHUECKUX 3aJay ydallluecsl pa3BUBarOT
HaOJII01aTeNIbHOCTh, YMEHHME HAXOAWUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BAThH
aHaJIOTHIO0, 00001aTh U KOHKPETU3UPOBaTh Mpodiiemy. JlesaTesbHOCTb 10 (JOpMUPOBAHHIO HABBIKOB
peleHus MPUKIAJHbIX 3a7jad OpraHu3yeTcsl B Mpoliecce M3yd4eHUs BceX TeM Kypca «Aunredpa u
Hayaja MaTeMaTH4YEeCKOTO aHaIU3ay.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B y‘{e6HOM IJIaHE Ha U3YUYCHHUC KypCa anre6pL1 M HavaJl MaTEeMaTHYECKOT0 aHaju3a Ha 0a30BOM
YPOBHC OTBOAUTCA 3 yaca B HCICIIIO B 11 KJIaCCeC, BCCTO 3a 1ona O6y‘leHI/IH — 102 gaca.



Conep:kanmne y4eOHOro nmpeamera

11 knacc

Ymucna v BbIYUCTICHUS

HarypaneHblie u nensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

CreneHb ¢ pallMOHAJIBHBIM MOKa3areseM. CBOWCTBA CTEIICHH.

Jlorapudm uucna. [lecaTHaHbIe U HATYypaTbHBIE JIOTAPU(MEL.

YpaBHeHUs] U HePaBEHCTBA

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIHX JIOTAPUPMBI.

[IpeoOpazoBanre BEIpaKEHHIA, COACPIKAINX CTENIEHN C PAIIOHAILHBIM TIOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA.

Cucrempl JHHEMHBIX ypaBHEHHH. PernieHne NpUKIAAHBIX 3a4ad C IOMOILBIO CHUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl U COBOKYITHOCTH pallMOHATIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHUECKUX 3aJad U 3ajau
13 pa3IUYHbIX 00J1aCTe HayKH U peabHOM JKU3HHU.

DyHKIUHN U TPadUKH

Oynkuus. [lepuonnueckue yHkuuu. [IpoMexxyTk MOHOTOHHOCTH (pyHKIMU. MakcUMyMBbl
1 MUHUMYMBI GyHKIIMKA. Hanbonpiee n HanMeHplliee 3Ha4eHne (PYHKIIMH Ha TIPOMEXYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U IpadUKH.

Hcnonws3oBanne rpadukoB GyHKIUH JIs PEIICHUST YPAaBHEHHUN W IMHEWHBIX CUCTEM.

Hcnons3oBanne rtpadukoB (YyHKIUN 11 WCCIAEAOBAHUS TMPOIECCOB U 3aBHCHMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYrUX y4eOHBIX MPEIMETOB U PEaIbHOM KU3HU.

Hayana maTteMaTH4ecKoro aHajaims3a

HenpepriBabie ¢pyHKIME. MeTo MHTEPBAIOB [l pEIICHHs] HEPaBEHCTB.

[IpousBonas pynkuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TTPOU3BOTHOM.

[IpousBonHbie 37MeMeHTapHbIX (QyHKIUNA. DopMysbl HAXOXKIEHHUS IPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[IpumeHeHure MPOU3BOJHON K HCCIEAOBaHUIO (PYHKUHUNA HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenrne HaubombIIero 1 HAMMEHbBILEro 3HaYeHHs] YHKIIUU Ha OTPE3KeE.

[IpuMeHeHne NpOM3BOIHOM ISl HAXOXKIACHUS HAWIy4IIero peuieHus B IPUKIAIHbBIX 3a/1a4ax,
JUI OTIIPEJICJICHUs CKOPOCTH Tpoliecca, 3aJaHHOro GopMyIoil min rpadukoM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

WuTerpan, ero reomerpuueckuid u pusndeckuii cMpici. Beruncnenue nnterpania no dpopmyse
Herorona—JleitOnuna.

Ilnannpyembie pe3y/ibTaThl OCBOEHUSI IPOrPaMMBbI

JIMUHOCTHBIE
B pezynvmame u3zyuenusa ancedpel u Hauana ananuza Ha 0A3060M YpoGHE YUEHUK
ROJIYYUM 803MOIHCHOCHD
e I[IOHMMAaTh 3HAYECHUE MATEMATUYECKON HAYKM JUISl PELICHUS 3aJay, BO3HUKAKOIIUX B TEOPUHU U
MPAKTUKE; IIIUPOTY U B TO K€ BPEMsI OTPAHUUYECHHOCTh IIPUMEHEHUSI MATEMATUYECKUX METOJIOB K
aHaIIM3y U UCCIEA0BAHUIO MPOLIECCOB U SIBICHUH B PUPOJIE U OOIIECTBE;
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IIOHUMATh 3HAYEHUE IIPAKTUKA M BOIPOCOB, BO3HMKAKOIIUX B CaMOM MaTeMaTUKE I
(dbopMUpOBaHHS M Pa3BUTHUA MaTEMaTHYECKOW HAYKH; HMCTOPHIO Pa3BUTHUS TOHATUS 4YHCIA,
YHUBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTUKA MAaTEMaTUYECKUX PACCYKIECHUN, UX IPUMEHUMOCTD
BO BCEX 00JIACTSX YEIOBEUYECKOH JIeATETbHOCTH;
BEPOSATHOCTHBINM XapaKTEP Pa3IMYHBIX IPOLIECCOB OKPYKAOLIETO MUPA;

anzeopa

Hay4uTCsA
BBINIOJIHATH apUPMETUUECKUE JEUCTBYSI, COUETas YCTHbIEC U MHUCbMEHHBIE IPUEMBl, IPUMEHEHUE
BBIYMCIIMTEIBHBIX YCTPOMCTB; HAaXOAUTh 3HAYCHUS KOPHS HATypaJbHOM CTENEHM, CTEIEHU C
panMoHaIBHBIM IMOKa3aTeNeM, Jiorapu(ma, UCTIONb3ys MPH HEOOXOIUMOCTH BBIYUCIUTEIHHBIC
YCTPOWCTBA; MOJIb30BATHCS OLICHKON Y IIPUKUAKOM IIPH NMPAKTUYECKUX pacyeTax;
MPOBOJIUTH MO M3BECTHHIM (OpPMyJiaM U TpaBWJIaM MpeoOpa3oBaHusi OYKBEHHBIX BBIPAKECHUH,
BKJIIOUAIOLIUX CTENEHH, paJUKallbl, JOTapu(PMbl U TPUTOHOMETPUUECKHUE DYHKIUY;
BBIYMCIIATh 3HAUYEHUS YUCIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIIAS HEOOXOIUMbIE
MIO/ICTAaHOBKHU U MpeoOpa3oBaHus;

MOJIYYUT BO3MOXKHOCTh HCIOJIb30BaTh NMPHOOPETEHHbIE 3HAHUSA U YMEHMSI B IPAKTHUECKOUN

NESATENBbHOCTH U IIOBCETHEBHOM KU3HU JJIS:
MIPaKTUYECKUX pacueToB Mo (popmynaM, BKIOYas GOPMYIIbl, COJIEpKaIINe CTENEHH, paauKalbl,
jJorapu@mbl U TPUTOHOMETpUYECKHE (DYHKIIMH, UCIOJIb3YSl NMPU HEOOXOAMMOCTH CIIPAaBOYHbBIE
MaTepuaibl U MPOCTEUIINE BBIYUCIUTENIBHBIE YCTPONCTBA;

¢dyukuuu u cpagpuxu
HAyIUTCS

OTIpEJICNIATh 3HaUYeHHEe (DYHKIIMU MO 3HAYCHHWIO apryMEHTa MPHU Pa3IMYHBIX CIOCO0axX 3aaHus
byHKINH;

CTPOUTD IpapUKHU U3yYECHHBIX (DYHKITHIA;

OTIHCHIBATH TIO TPadUKy MOBEACHUE M CBOMCTBA (DYHKIIHIA;

pemaTh ypaBHEHHS,

MOJIYYUT BO3MOXKHOCTb  HCIOJB30BaTh MPUOOPETEHHbIE 3HAHWUS M YMEHUS B MPaKTUYECKON
NESITeIbHOCTU U TIOBCEHEBHOM JKU3HU JUISI:

OTHCAHUS C MOMONIbIO (PYHKIUN pa3IMYHBIX 3aBUCUMOCTEH, MpEeACTaBICHUs UX rpaduyecku,
UHTEpIIpETANH IPaPUKOB;

YPABHEHUA U HEpAeeHCcmea
HaYy4YUTCA

peuIaThb palliOHAJIbBHBIC, IIOKa3aTCJIbHbIC u J'IOFapI/I(bMI/ILIeCKI/Ie YpaBHCHHA u

HCPABCHCTBA, HpOCTCﬁHIHG HPpAUOHAJIBHBIC U TPUTOHOMETPUYCCKUE YPABHCHUS,

COCTaBJIATb YPABHCHUS U HCPABCHCTBA I10 YCJIOBHUIO 3aJ1a4H;

HCIIOJIB30BaTh IJIA HpI/I6J'II/I)KeHHOFO PCUICHUA ypaBHeHI/Iﬁ U HCPABCHCTB rpa(bnqecxnﬁ MCTO,
MOJIYYHUT BO3MOKHOCTH HCIIOJIb30BATH HpI/IO6peTeHHLIe 3HAaHUA U YMCHUS B HpaKTquCKOﬁ
ACATCIBHOCTH U HOBCCHHGBHOﬁ KU3HHU OJIA:

IIOCTPOCHUA U UCCIICIOBAHUA HpOCTGﬁH.IHX MaTEMAaTHYCCKUX MOHCHCﬁ;

INeMeHmbl KOMOUHAMOPUKU, CIAMUCMUKIU U Meopuu 6epoamHocment

Hay4quTCs
pemaTh mpocTeliie KOMOMHATOPHBIE 3a/1auld METOJIOM Mepedopa, a TakkKe ¢ UCHOJIb30BAHUEM
U3BECTHBIX (popMyIT;
BBIUUCIIATH B MPOCTEHIIMX CIydasX BEpOSATHOCTH COOBITUM Ha OCHOBE MOJCUYeTa 4YHcia
HCXOJIOB;



MIOJIyYUT BO3MOXKHOCTb HCIOJIb30BaTh IPUOOPETEHHbIE 3HAHUSA U YMEHUS B IPAKTHUUECKOUN
JEATEIbHOCTH U IIOBCEIHEBHOM KU3HU IJIS:

aHaJM3a pPeaJIbHBIX YUCIIOBBIX JAHHBIX, IPEICTABICHHBIX B BUE JHArpPaMM, rpaduKoB;

aHamM3a MHPOPMAIH CTATHCTUYECKOTO XapakTepa.

W3yuenne anredpsl ¥ HAYal MATEMAaTHYECKOTO aHAJIM3a B CTApLICH MIKOJIEe JaéT BO3MOKHOCTD
TOCTIKEHUS 00YYaIOMIMMHUCS CIICAYIOIINX PE3YIbTaTOB.
Jluynocmmuuwie:

1) chopMupOBaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAaYKHU; KPpUTUYHOCTb MBIIIJICHUA, YMCHUC PACIIO3HABATD JIOTUYCCKU HCKOPPCKTHBIC
BbICKAa3bIBaHHA, OTJIIMYATh TUIIOTE3Y OT (baKTa

2) TOTOBHOCTb U CIIOCOOHOCTBH BECTU JTUAJIOT C APYTUMH JIFOJIbMH, IOCTUTATh B HEM
B3aUMOIIOHUMAaHUA, HAX0OAUTh O6HII/IG eI U COTPYAHHUYIATh MJIA UX JOCTUKCHU A,

3) HAaBbIKHU COTPYAHHUYCCTBA CO CBEPCTHUKAMHU, JETbMH MJIaJIICTO BO3pacTa, B3pOC/IbBIMU B
00pa30BaTeNIbHOM, 00LIECTBEHHO MOJIE3HOM, YyUeOHO-HCCIIe10BATENbCKOM, TPOEKTHOM U APYTrUX
BUJIAX JCATCIbHOCTH,

4) TOTOBHOCTH M CIIOCOOHOCTH K 00pPa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUI0, HA TPOTHKEHUN
BCEH JKM3HU; CO3HATEIIFHOE OTHONICHHE K HETPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHIO YCIICITHON
npodeCcCHOHANTBHOU U 0OIIIECTBEHHOU e TETHFHOCTH,

5) ACTETHYECKOE OTHOIIEHUE K MUPY, BKITFOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA;

6) oco3HaHHBIN BBIOOP Oymyieit mpodeccr 1 BO3MOXKHOCTEH peaau3aiii COOCTBEHHBIX
YKU3HEHHBIX TJIAHOB; OTHOIIEHUE K TPO(ECCHOHATILHON JeSATeIbHOCTH KaK BO3MOKHOCTH
y4acTus B PELICHUH JINYHBIX, OOLIECTBEHHBIX, FOCY/1aPCTBEHHBIX, OOLIEHAIIMOHATIBHBIX TPOOIEM.

Memanpeomemnuie:

1) yMeHHEe caMOCTOSTEIBHO ONPENEATh LeNU ASITeIbHOCTH U COCTaBIIATh IJIaHbI
NeSITeNIbHOCTH; CAaMOCTOSTEIBHO OCYILIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
JeSITeNIbHOCTD; UCIIOJIb30BaTh BCE BOZMOXKHbBIE PECYPCHI Ul JOCTUKEHUS TIOCTABICHHBIX LIeeH 1
pealin3aluy IJIaHOB JESTEIbHOCTH; BHIOMPATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHIX;

2) yMeHHE MPOIYKTUBHO OOIIATHCS U B3aUMO/ICHICTBOBATH B MPOLIECCE COBMECTHOM
JeSITeNIbHOCTH, YYUTHIBATh MO3UIUU IPYTUX YUACTHUKOB AESITEILHOCTH, 3PPEKTUBHO pa3peliaTh
KOH(JIMKTHI;

3) BnajieHe HaBbIKAMU MMO3HABATEIbHOU, y4eOHO-UCCIIEIOBATENLCKON 1 MPOSKTHON
JeSITeNIbHOCTH, HaBBIKAMU pa3pelIeHusl MpoOsieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB PELICHHS MPAKTUIECKUX 3a]a4, TPUMEHEHUIO Pa3IMUHbIX
METO/I0B MIO3HAHMUSI; 4) TOTOBHOCTh U CIOCOOHOCTH K CAaMOCTOSITENIbHOM HH(DOPMAIIMOHHO-
M03HABATEIbHOMN JAESITETbHOCTH, BKIIIOYasl YMEHUE OPUEHTUPOBATHCS B PA3JTMUYHBIX HCTOYHUKAX
nH(pOopMalUY, KPUTHUECKH OLICHUBATh U MHTEPIIPETUPOBATh HH(DOPMALIHIO, TTOTY4aeMYIO U3
Pa3IUYHBIX UCTOYHUKOB;

5) yMeHue UCTOIb30BaTh CPeACTBa MH(MOPMAIIMOHHBIX U KOMMYHHKAITHOHHBIX TEXHOJIOTHIA
(manee — UKT) B pemieHuu KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AIIMOHHBIX 33/1a4 C
cobmroeHreM TpeOoBaHUI SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBLIX U 3TUYECKIX HOPM, HOPM HH(POPMAIIMOHHOMW O€30TIaCHOCTH;
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6) BiasieHuE S3bIKOBBIMU CPEICTBAMU — YMEHHUE SICHO, JIOTUYHO M TOYHO M3J1araTh CBOIO TOUKY
3peHus, UCIOJIb30BaTh aJIEKBATHBIE SI3BIKOBBIE CPEACTBA;

7) BiageHUe HABBIKAMU TTO3HABATEIHHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMBIX ACHCTBUH U
MBICJIUTENbHBIX [TPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, T'PAHUL] CBOEIO 3HAHUS U HE3HAHUS,
HOBBIX II03HABATEJIbHBIX 3aJja4 U CPEJCTB UX JOCTHIKEHHUS.

Ilpeomemmnoie
[IpenmMeTHBIE pe3yabTaThl OCBOCHUSI HHTETPUPOBAHHOTO Kypca MaTeMaTUKN OpPUEHTUPOBAHBI Ha
(dbopMupoBaHHE IETOCTHBIX MPEACTABICHUI O MUpPE M 0OIeH KyJIbTYphl 00yJatONIUXCs MyTEM
OCBOEHUS CUCTEMATHUECKUX HAYUYHbIX 3HAHUN U CIOCOOOB AEUCTBUN HA METaNpeAMETHOM
OCHOBE, a MPEJMETHBIE PE3yIbTaThl OCBOCHUSI Kypca anredpbl U Hayajl MaTeMaTUYECKOTO aHalu3a
Ha 6a30BOM ypOBHE OPHEHTHPOBAHBI Ha 00ECIIeYeHNEe MPEUMYIIECTBEHHO 00111e00pa3oBaTeIbHON
1 OOLIEKYIbTYPHOU MOATOTOBKH.

OHu npeAnonararr:

1) chopMHUpOBaHHOCTH MPEACTABIEHUN O MaTEMaTHKE KaK YaCTU MUPOBOM KYJIbTYphI U O MECTE
MaTeMaTHK{ B COBPEMEHHOM UBUIIN3AIUMH, O CIIOCO0aX OMUCAHUS HA MAaTEMaTUUYECKOM SI3bIKE
SIBJICHUH pEaJbHOTO MUPA;

2) chopMHpPOBAHHOCTH MPEJCTABICHNN O MaTEMAaTHYECKUX MOHATHIX KaK O BXKHEUIITNX
MaTeMaTHYECKUX MOJIENSIX, TTO3BOJISIOLUIUX OMKUCHIBATh U U3y4aTh pPa3HbIe MPOIIECCHI U SIBIICHUS;
MMOHMMAaHHE BO3MOKHOCTH aKCMOMaTUYECKOTO MMOCTPOSHUSI MaTeMaTHUECKUX TEOPHIL;

3) BiageHHEe METOJaMU JI0Ka3aTeIbCTB U QJITOPUTMOB PELICHMSI; yMEHUE UX IIPUMEHSTD,
IIPOBOJMTH TOKA3aTEeNbHbBIE PACCYXKICHHS B XOJI€ PELICHUS 3a1a4;

4) BnasieHHe CTaHJApPTHBIMU NPUEMAMH PEILIECHUS PAllMOHAIBHBIX U UPPALMOHAIIBHBIX,
IIOKA3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKHUX YPABHCHUM U HEPABEHCTB, UX CUCTEM;
HCI0JIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YHCJIE IS TIOUCKA ITyTH PEIIEHUS U
WJUTIOCTPALIY PELICHNS YPaBHEHUI U HEPABEHCTB;

5) cpopMHUPOBAHHOCTH MPEJCTABICHUH 00 OCHOBHBIX IOHATHAX, UJIESIX U METO1aX
MaTeMaTUYECKOIr0 aHaJIN3a;

6) copMHPOBAHHOCTH MPEACTABIEHUH O MPOLECCaX U ABICHUAX, UMEIOIIMX BEPOSTHOCTHBIN
XapakTep, O CTATUCTUYECKHX 3aKOHOMEPHOCTAX B PEalbHOM MUPE, 00 OCHOBHBIX MOHATHSIX
3JIEMEHTApHON TEOPUU BEpOSITHOCTEH; C(POPMUPOBAHHOCTh YMEHUI HAXOUTh U OLIEHUBAThH
BEPOSATHOCTH HACTYIUIEHUS COOBITUI B MPOCTEHIINX NPAKTUYECKUX CUTYALUsIX U OCHOBHBIE
XapaKTEPUCTUKH CIIy4alHbIX BEJINYUH;

7) BiaZieHre HaBbIKAMH UCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM MPH PEIIEHUH
3a1a4



TemaTuyeckoe IIIAHUPOBAHUE

11 kaacce
Mopyab padoueil nporpaMmMbl Buasi
Ne HauMenoBaHue pas3aenoB BocnuTanus «IIKoJIbLHBIH KoaunyecTBo NPOBEPOYHBIX
n/m | ¥ TeM NpOrpamMmsl YPoOr» JyacoB pabor
KoHnTpoJbHbie
padoThbI
Crenenb ¢ paulMoOHaIbHBIM | 13 CEHTSIOps - JeHb
IIOKa3aTeseM. IIpOrpaMMHCTA
1 TokasatenbHast Gynkmus. | 1> OKTA0pA — BeemmpHblii feHb 12 1
MaTeMaTHKU
[TokazarenbHbIE
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas 10 HOs10pst — BcemupHbIii eHD
2 (byHKHHﬂ HAYKH 3a MHUP U Pa3BUTHUC 12
Jlorapudmuueckue
yYpaBHEHUS U HEPABEHCTBA
Tpuronomerpuueckue 12 nekaOpst — MeXayHapOIHBIH
3 (byHKHHH U UX Fpa(bI/IKI/I. J€Hb JETCKOI'O TCJICBHUIACHHUA U 9 1
TpuroHOMeTpHIECKHE PanOBCIIAHIS
HEpPaBEHCTBA
4 [IpousBognas.lIpumenenne | 13 suBapss — JleHb poccuiickoi 24 1
MPOU3BOJHOM nevatu
8 ¢epanmst — Jlenp poccuiickoi
5 HuTterpan u ero HaYKH 9
MPUMEHEHUS 18 mapta — JleHb BOcCO€IMHEHUS
Kpsima ¢ Poccueit
6 Cucrembl ypaBHCHUI 12 ampenst — JleHb KOCMOHABTHUKH 12 1
7 HarypanbHbie u 1ieinbie 9 mas-/lens [ToOenpr 6
yucna
8 [ToBTOpEHUE, 0000IICHNE, 18 1
cucTeMaTu3alus 3HaHUH
OO011ee KOIMYECTBO YacOB 10
102 5

porpaMme




YueOHO-MeTOAMYECKOE o0ecleueHrne 00pa30BaTeJIbHOIO Mpolecca

O6si3aTebHbIE YUeOHbIe MATEPHAJIBI VI YYeHHKA
AnreOpa u Havana MareMaTU4eckoro aHammsa: yueO. mis 10 k. obmeoOpasosar.
yUpeKIeHH: 0a30BbIN U poduibHEIH ypoBHU /C.M. Huxonbsckuit, M. K. Tloranos, H. H.
Pemernuxos, A. B. IlleBkun.- 11-e uza., nom. -M.: [Ipocsemenue, 2023.
AnreOpa ¥ Havajla MaTeMaTHYECKOr0 aHaiu3a: yueO. st 11 k1. oOmieoOpasoBar.
yupexaeHuii: 6a3oBbiii 1 mpoduibHbil ypoau /C.M. Hukonbckuii, M. K. Iloranos, H. H.
Pemernuxos, A. B. llleBkun.- 11-e uza., nom. -M.: [Ipocsemenue, 2023.

MeToanyeckue MaTepuabl JIsl YUUTEs

AnreOpa u Hadaja MareMaTudeckoro anaimsa: yuaeO. mis 10 k1. oOmeoOpa3oBar.
yupexaeHui: 6a3oBbii U poduibHbIN ypoBHU /C.M. Huxonsckuit, M. K. IToranos, H. H.
Pemernuxos, A. B. llleBkun.- 11-e uza., nom. -M.: [Ipocsemenue, 2023.

AnreOpa u Hayaja MaTeMaTHYeCKoro aHaiamza: yueO. it 11 k. obmeoOpasoBar.
yupexJieHui: 6a30Bbii U npo¢duibHbIN ypoBHH /C.M. Hukonsckuii, M. K. Iloranos, H. H.
Pemernuxos, A. B. llleBkun.- 11-e uza., nom. -M.: [Ipocsemenue, 2023.

AnreOpa ¥ Havaja MaTeMaTHIECKOTO aHaIM3a: UAAKTHIeCKUe MaTepuaisl s 10 KiI.
/M.K. Tloranos, A.B. llleskun. — M. IIpocBemenue, 2023

AnreOpa u Havajla MaTeMaTUIecKoro a”aimza: ydeo. mis 11 k1. obmeoOpasosar.
yapexaeHui: 6a3oBbiii U mpoduibHbi ypoBHu /C.M. Hukonsckuii, M. K. [Totanos, H. H.
Pemernuxos, A. B. llleBkun.- 11-e u3a., nom. -M.: [Ipocsemenue, 2023.

AnreOpa ¥ Havaja MaTeMaTHICCKOTO aHAIN3a: JUIAKTHICCKHEe MaTepraitbl Jutst 11 kit
/M.K. Tloranos, A.B. llleBkun. — M. I[IpocBemenne, 2023.

Anre0Opa 1 Ha4yajla MaTeMaTUYECKOTO aHalM3a. TeMaTtndeckue TecThl. 11 kmacc: 6a30BbIi U
npoduasHbI ypoBHH/ FHO.B.11lenenera.- M.: IIpocBemenne, 2023
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