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Annomayus K padooueii npozpamme
y4eOHOT0 MpeIMeTa «AJredpa U HAYaIa MATEMATHYECKOT0 AHATIHU32)
(0a30BBIii YpPOBEHB)

Pabouas mporpamma yueOHOTO Kypca «Anredpa u Hayajia MaTeMaTHUYeCKOTO
aHalM3a» 00s3aTeNbHON MpeAMETHON obnactu «MaremaTHka W WH(OPMATHUKA
pazpaborana B cooTBeTcTBUM ¢ nmyHKTOM 18.2.2. ®I'OC COO, mnynkrom 111.7
®OIT COO, B cooTBeTCTBUU C PeaepaabHbIM YUYECOHBIM IJIAHOM CPEIHETO OOIIETr0o
oOpazoBanust (5-IHEBHas ydeOHasi Henens), ¢ y4€TOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMM, MPEABABIIEMBIX K MaTEMaTHYECKOMY OOpa3OBaHUIO, M TPaIULIUN
poccuiickoro oOpa3oBaHusA, € Yy4eToM paboueil MporpamMmbl BOCIHUTAHUS H
peanuzyetcs 2 rona ¢ 10 mo 11 kmnacc.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBISETCA OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Uil H3y4YeHHUsS BCeEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (JOPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHWE YyYaluXcsl Ha YpPOBHE, HEOOXOAMMOM JIJIi OCBOCHMS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydallhecsi OBJAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HayKH, KOTopas (popMyJIHUpyeT CBOU JOCTHKEHUSI B MaTEMaTHUIECKOH (opme.

Kypc anreOpsl 1 Hauan MaTeMaTUueCKOro aHajdn3a 3aKJIabIBAET OCHOBY IS
YCIICITHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHJCHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TIO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MATEMAaTHYECKHUMH KOHCTPYKIUSIMHU
pa3BUBAET yMEHHWE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPIKJEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3aINI0, a0CTparupoBaHue U
aHAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHe. B xome n3ydenus
anreOppl M Havall MATEMAaTHYECKOTO aHajiW3a B CTapIiield IIKOJe YydJaluecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbLHOTO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJENIel peallbHbIX CUTyallud W HHTEpIpeTaluu
MOJIYYEHHBIX ~ PEHIeHUH, 3HAKOMSTCS C  IpUMEepaMH  MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.



Kypc ob6nagaer 3HaUMTENbHBIM BOCIUTATENBHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsi Kak 4epe3 y4eOHbIM maTepuan, CroCOOCTBYIOMUN (OPMHUPOBAHUIO
HAYYHOTO MHPOBO33PEHHS, TaK W dYepe3 crneuuduky ydeOHON AedaTeTbHOCTH,
TpeOyrolen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MIPOJOJIKUTEIIbHOU
KOHIICHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 3a ITOJy4YEHHBIN Pe3yJIbTAaT.

B ocnoBe wmeroauku oOydeHus airedpe M HadalaM MaTeMaTHYeCKOTO
aHaJIM3a JIKUT AEATEIbHOCTHBIN IPUHIIUI 00y4YEHUS.

CrtpykTypa Kypca «Anredpa v Hadaja MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAET
CIEAYIOIIME COAEPKATEIBbHO-METOANYECKUE JIMHUU: «YHCIa W BBIYUCICHUS,
«Dynkuun u rpadukuy, «YpaBHeHUST W HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa U JIOTMKa». Bce OCHOBHBbIE
COZIEPKATEIBHO-METOANYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSHKEHHHM JBYX JIET
oOyueHusl B CTaplleil IIKoJie, €CTECTBEHHO IOMOJHSSA ApYr ApPyra U MOCTEIEHHO
HAChIAsCh HOBBIMM TeMaMHU W pasfgenaMu. JlaHHBI Kypc  sABIISIETCA
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJAepKaHHE HECKOJIbKHX
MaTEMaTUYECKUX JUCIUIUIMH: aire0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHaAJIN3,
Teopust MHOKecTB U Jp. [lo Mepe Toro kak ydvamuecs OBJaAeBalOT Bc€ Ooiiee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IOCJIEI0BaTeNIbHO (hopMuUpyeTcs U
COBEPLICHCTBYETCSI YMEHHE CTPOUTb MATEMATHUYECKYIO MOJEIb peaJbHON
CUTyalluM, TPUMEHSATh 3HAHHUA, NOJyYeHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOr0 aHaJIN3ay, JJIs PEeLIEHUsI CaMOCTOSATEIbHO C(HOPMYIUPOBAHHOU
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH NIOJIyYEHHBIN PE3YIIbTAaT.

CopepxxarenpHO-MeTOANYECKasl JIMHUAA «YUuCia M BBIYMCIICHHS 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM miKoJie. B crapiield mikosne oco0oe BHUMAHHE YACHSIETCS
(OpMHPOBAHUIO TMPOYHBIX BBIYMCIHUTEIbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amucH ACHCTBUTENBHOTO YHCTA, YMEHUE
pPAllOHAJIBHO BBINOJHATh JEHUCTBUSA C HUMH, JAEJNAaThb IPUKUAKY, OLICHUBATH
pe3yapTaT. OOyuaromuecss MOMy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JIEUCTBUM C YMCIIaMH, 3alMCaHHBIMU B CTaHJIapTHOU (dopmMme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAXKEHUM.

JIuans «YpaBHEHUs M HEPABEHCTBA» PEANIU3YETCA HA IMPOTSHKEHHHU BCETO
oOyueHusi B CTaplIeld IIKOJie, IMOCKOJbKY B KaXJIOM pasliele MpOorpaMMbl
MPEIYyCMOTPEHO PEIIEHNUE COOTBETCTBYIOIIMX 3aAad. OOyuaromuecs OBIaIE€BaIOT
pa3MYHBIMM METOJAMU PELICHMS LEJbIX, PAlMOHAIBHBIX, HWPPALUOHAJIBHBIX,
MOKa3aTeNbHbIX, JIOTapU(PMUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHMs HCTIOJIB3YIOTCS IIPU UCCIIEN0BAaHUN
(GYHKIMI C MOMOUIBIO MPOU3BOJHOM, PEIICHUN MPHUKIAAHBIX 3a/Ja4d W 3a/1ad Ha
HAaxXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HadeHuW QyHkuu. JlanHas



colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMupoBaHHEe YMEHUU
BBIMOJHATh pacuy€Thl 1Mo ¢opMyliaM, MpeoOpa3oBaHUsS IENbIX, PalMOHAIBHBIX,
UppaIlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKKe BBIPAKCHUH,
coJlepKallluX CTerneHu W Jorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
Marepuajia MPOUCXOIWT  JaJbHEWIIEEe  pPa3BUTUE  AJITOPUTMHUYECKOTO U
a0CTpAaKTHOTO MBINIICHUS YyYaruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTUBHBIX
paccyxaeHudd, paboOTel ¢  CHUMBOJBHBIMU  (QopMamH,  MPECTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MNPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HArJSHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK
A3bIKa HAYKH.

ConepxatenbHo-MeToanueckass JuHug «DyHkMu u rpaduku» TECHO
MEPEIIETACTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEIOBATEIBHOCTD U3Yy4YEeHUs MaTepuana. N3yuenue CTEIIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIsl pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON U3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk U C pEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipu »ToM Oosbllloe BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHUS BBIpaKaTh (HOpPMyJIaMU 3aBUCHMOCTU MEXKITY
pa3IMUHBIMUA BEJIMUMHAMU, HCCJIEAOBATh MOJy4YeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cojiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuyHOi ¢dopme: aHATUTHYECKOU, Tpaduueckoil M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUA.

ConepxarenpHasg nuHusA «Havama mMareMaTM4ecKoro aHajau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JIOCTYITHBIX OOYYaromnUMCsl, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisaTh HUX HauOOJbIINEe W HAWMEHBIIUE
3HAUEHHUS, BBIYUCIATH MUIOMAanun (Guryp u oObEMBI TEJ, HAXOAUTb CKOPOCTH M
YCKOpeHHsl TipolieccoB. JlaHHas cojep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUSI MATEMATHYECKUX MOJIeJIEd pPEalbHbIX CHUTYyallui,
HaXO0XXJICHUS HAWIYYIIErO PEUICHUS B MPUKIAIHBIX, B TOM YHUCIE COLUAIBHO-
HPKOHOMHYECKHUX, 3a/]adyax. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYECKOTO aHajn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTHKd B HayKe, TEXHUKE M HucKyccTBe. OOywaromiyecss Y3HAIOT O
BBIJIAIOIINXCSI pe3yJIbTaTaxX, IMOJYYEHHBIX B XOJ€ PAa3BUTUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.



ConepxaTeabHO-MeToANYECKas JIUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
NOCBSLIEHA  3JEMEHTaM TEOPUM  MHOXKECTB. [€OpEeTMKO-MHOKECTBEHHBIE
MPECTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTEMaTUKU W MPEJiararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONUN BCE pa3/eibl MATEMATUKU U €&
NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MAaTeMaTUYECKUE AUCIUIUIMHBI B €IMHOE
uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anredpa u Havajla MaTeMaTHUYECKOrO aHANIM3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBbl ~MaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BAHBI
chopMUpOBaTh HABBIKK MTOCTPOCHUS MOJIEIEH pealibHbIX CUTYallUi, UCCIIEI0BaHUs
TUX MOJENIeH C MOMOINIbIO amnmapara aiareOpsl ¥ MaTeMaTHYeCKOro aHaiu3a U
WHTEPIIPETALNN TTOTYYECHHBIX pE3yJIbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIU
U3 pa3JeJaoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUall Kypca MIUPOKO HCIOJIb3YETCS
JUISL pelieHusl MPUKIaAHbIX 3aAa4. [Ipu pemeHnn pealibHbIX MPaKTUYECKUX 3a7ad
yyaliyecs pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000MIATh M KOHKPETH3UPOBAThH
npobnemy. [lesreabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX
3a/lady OpPTaHM3yeTCsl B MPOIECCe M3YyUEHHUS BCEX TeM Kypca «Auredpa u Hadana
MaTEMaTUYECKOTIO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yuyeOHOM miaHe Ha M3ydyeHHE Kypca ajreOpbl MU Hayvajdl MaTeMaTHYe€CKOTO
aHanun3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Heaento B 10 kimacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



l. INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 ImpcamMeTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AJOCTHUKCHHC Ha YPOBHC CPCIOHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTuka» XapakTepu3yTCs:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYaIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUHUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHHH,
IpoLenyp TpaxIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIMAIBHBIMA HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKkoe BOCIMTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON WICHTHYHOCTH, YBOKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUHMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTIXKEHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4E€HOT0; OCO3HAHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETrO.

DcTeTU4eCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 370poBOro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXa, perymnsipHas busnueckas aKTUBHOCTb); bu3nIecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BoCIUTAHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpPIIATh OCO3HAHHBIA BBIOOP
Oynymel mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU KWU3HH; TOTOBHOCTBIO K AKTUBHOMY
YYACTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HAaIIPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHHEM BIIUSHHUS
COLIMAJIBHO-D)KOHOMMYECKHUX MPOLECCOB HAa COCTOSIHUE NMPUPOJHOM M COLMAIBHOU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX Mpo0ieM;
OpMEHTaluuell Ha MPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM ISl pelieHus 3a1ad B
0o0JaCTH  OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJIEICTBUN JUIs1 OKPYKAIOILLEN CPEIbI.

[{leHHOCTH HAyYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOUIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HayKH Kak c(epbl UelIOBEYECKON MAeATEIbHOCTH, JTaloB €&
pPa3BUTHA M 3HAYUMOCTH I Pa3BUTHUS IMBHIM3ALMH;, OBJIAJCHUEM SA3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOMl KaK CpeICTBOM IIO3HAHMS MHUPA;
TOTOBHOCTBIO OCYILIECTBISITh MPOEKTHYIO M HCCIEAOBATENIbCKYIO NEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamenvHvle  Oelicmeus, — obecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memo008  NO3HAHUA  OKpYJcamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBeie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXAY MOHATUAMH, (HOPMYITUPOBATH
ONpe/eNeHUs] TOHATHUW; YCTaHABIMBATh CYHICCTBCHHBIH  MPH3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIUMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYJIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUM U1 BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JenaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHHH 110 aHATIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEP)KICHUHA (MPSMBIE U OT MPOTHBHOTO), BRICTPAWBATh apTyMEHTAITHIO,
MPUBOJUTH TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIEHUS, BBHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHBOpEUUE, MpolIemMy,
yCTaHAaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apTyMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHUE;

IPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
O00BbEeKTa, SIBJIECHHUSA, TPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 00OOIIEHHUST U BBIBOBI M0 pe3ysibTaTaM
IPOBEAEHHOTO HAOMIOEHUS, UCCIEIOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIIBUTATH
MPEINOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabota ¢ nndopmariueii:

BBISBJIATH AepUUIUTH MHPOPMAINK, JTAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh ~ MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,

CTPYKTYypUpPOBaTh WHGOPMAIIUIO, IPEACTABIATh €€ B Pa3InYHBIX Qopmax,
WLTIOCTPUPOBATH TpaduvecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHuKamueénwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 0OVUAIOUWUXCSL.
OO01ienue:

BOCIpUHUMATh H  (OPMYyIHUPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pellieHus 3a7aui, KOMMEHTUPOBATh ITOJTY4YEHHbIN pe3yibTar;

B X0/ 00CYKJE€HH 3a7]aBaTh BOPOCHI 110 CYIIECTBY 00CYKIaEMON TEMBI,
poO0JIeMBI, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pEelIeHus; COMOCTaBIATh CBOU CYXICHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHasiora, oOHapyXUBaTh pa3IMyle U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOM opme GpopMyIUpOBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKIATh MPOIECC
U pe3yabTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanvnuvie  pecynamuenvle  Oelicmeus, obecneyusarom

GopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4u, BBIOUPATHh CIIOCOO PEIICHUS ¢

y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaMH MMO3HAaBaTEILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICIIUTCIIBHBIX ITPOHCCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yjabTaTa PCUICHUSA MaTEMaTHYE€CKOMN 3aJa4u,



e TNPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IIPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIGHUBATh COOTBETCTBHE pE3yJbTaTa IEIN U YCJIOBHUSIM, OOBICHATH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJIUTh OIMMHUOKY, TaBaTh OIICHKY MPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hadajla MaTEMaTUUECKOTO aHanu3ay
Ha YPOBHE CpPEIIHEro OOIIEro 0Opa3oBaHUS JOJDKHO 00ECIeYMBATh JOCTUKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUAMM: PALMOHAIBHOE M JIEWCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHA U JIECATUYHAs IPOOb, MPOLIEHTHI.

Bomonusate  apudmernyeckue — omepauud € palMOHANBHBIMU U
JNEWCTBUTEIbHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MPaBUia OKPYTJICHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YJIbTaTa BBIYNCICHUMN.

OnepupoBaTh MOHATUSMHU: CTENEHb C LEJBIM IOKAa3aTejieM; CTaHAapTHas
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITIOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIlUCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMH: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIJla uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BemonHaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWM W  pelaTbh OCHOBHBIE THIIBI  LEJbIX, PAaNUOHAIBHBIX U
MppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUYECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U peasIbHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXEHUS, YpaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJadyH, KCCIEA0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireopsi.

DyHKUMH U TPaPUKHU

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
ONpEe/leNeHNs] ¥ MHOXECTBO 3HadeHWi (yHkuuu, rpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINH.

OnepupoBarh NOHATUAMU: UYETHOCTH W HEUETHOCTh (QYHKIUM, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUUN A5 pEIICHUS] YpaBHEHUI.

Crpouth M ynTaTh TpaUKu JUHEWHON (QPYHKIUU, KBAAPATUYHON (PYHKIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTelIeM.

Hcnonp3oBate rpadpuku (QyHKUMA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXIY BEIUUYMHAMH.

Havana maTemMaTH4ecKOro aHajim3a

OnepupoBaTh TOHATUAMH: TOCIEAOBATEIBHOCTh, apupMeTHdyecKass u
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YObIBaoLlas TeoMeTpudecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKOM MPOTPECCUM.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA ITOCIIEIOBATEIBHOCTEN U MIPOIPECCUN T PEIIEHUS
pealibHBIX 3aJa4 MPUKIaJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
peallbHbIX MPOLECCOB U SBJICHUM, NMPU pPELIEHUH 33Jad U3 APYTUX Y4YeOHBIX
PEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAETCHUE,  Teopema,  CIEICTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IEJIO€ YHCIO; HCMHOJIb30BATh
MPU3HAKU JICJIMMOCTH LIEJBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHSATUEM: CTEIEHD C PAIMOHAJIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE W HATypajbHBIC
Jorapu@mel.



YpaBHeHMS U HEPaBeHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW U1 NIpeoOpa3oBaHUs  BBIPAXKCHHIA,
ONEPUPOBATh MOHATUSAMM: IIOKA3aTEIBHOE YPAaBHEHUWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTEbHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(msbl;
OTNEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPABHEHHI U HEPABEHCTB.

HaxonuTp pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS IIPAKTUYECKUX 3a1ad.

HaxoauTp pemeHns: NpoCTENIINX CHCTEM U COBOKYITHOCTEHW PAllMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MognenupoBaTh peaibHblE CUTyalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM aliapara aiareOpsl.

DOyHkuuu U rpadpuku

OnepupoBaTth MOHATUAMH: [EepUoOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKUMH, HauOoibliee U
HauMEHbIllee 3HAuYeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEeN0BAHMS (PYHKIMH, 3aJJaHHOUN rpauKOM.

OnepupoBath MOHATUAMM: TpadUKH TNOKA3ATENbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUECKUX (DYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N3o00pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIb30BaTh UX JUIA PEIIECHUs] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBaTh rpadukd (QYyHKIMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yUYeOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOro aHajIn3a

OnepupoBaTh NOHATUSIMH: HEMpEpbIBHAS (QYHKIMS; TPOU3BOAHAS (DYHKIINH;
UCIOJIb30BaTh F€OMETPUUYECKUM M (PU3UUECKHUI CMBICI POU3BOHOM AJIs pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHIA.

Hcnonb30BaTh MPOU3BOAHYIO AJIA HUCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEIOBAHUS K TOCTPOCHUIO ITpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh TMOHATHSMH: TIEpBOOOpa3Has U  HUHTErpai; MOHUMATh
reOMETPUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKIUH; BBIYHACIATH WHTETpal
o ¢popmyne Herorona—JIeliOruta.

Pemare npukiagHple 3aJaqd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xxapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.

1. COILEPXKXAHMUE YYEBHOI'O KYPCA
10 KITACC

Yuciaa v BIYMCICHUSA

Panmonanbabie unciia. OOBIKHOBEHHBIE U JIECSITUYHBIC APOOH, MPOILICHTHI,
OECKOHEYHbIE  MepUoauYeckue ApoOu.  ApupMeTHdyecKHue  omnepauuud ¢
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0el U MPOUEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBHOM )KU3HH.

JlelicTBuTenbHble 4ucha. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIA.
Apudmerrueckre ornepalnud ¢ JICUCTBUTENIbHBIMUA yuciaamu. [IpubnumxEHHbIe
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTENLHOTO 4yucia. Mcnonb3oBanue mnoaxoxsmiedt  ¢Gopmbl  3amucu
JEVCTBUTEBHBIX YMCEN U PELICHUS NPAKTUYECKUX 3a1ad U IPEIACTABICHUS
JTAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JleWicTBust ¢
apupMETUUECKUMU KOPHSIMU HATYpPaIbHON CTEIICHH.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
ApKTaHI'€HC YMCIIOBOI'O apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OCHOBHbIE
TPUTOHOMETPHUUECKHE (POPMYIIBI.

YpaBHeHHE, KOpPEHb YypaBHEHUsA. HepaBeHCTBO, pelleHME HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemienue 1nensix u ApoOHO-paAIIMOHATBHBIX YPABHEHUI U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHU U HEPABEHCTB K PEUICHUIO MATEMATHUYECKUX 3aJa4
¥ 3371a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.

DyHKUMH U TPaPUKHU



Oyukuusa, cnocobbl 3amanus QyHkuuu. [paduk Pyskumu. Bzanmzo
oOpaTHble PYHKIINU.

ObnacTh ompenenaeHuss U MHOXECTBO 3HaueHUi pynkuuu. Hymm ¢yskuuu.
[TpomMexyTKH 3HAKOMIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKITUH.

CrenenHas (pyHKIHS C HaTypalbHBIM U LIEJIBIM MOKa3zareneM. E€ cBolicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTENEHHU.

TpuronomeTpuyeckasi OKPY>KHOCTb, OMNpPEICICHUE TPUTOHOMETPUUIECKHUX
(YHKIMI YUCIOBOTO apryMEHTa.

Havaja mareMaTH4eCKOro aHAJIM3a

[TocnenoBarenbHOCTH, CHOCOObI 3aJJaHus HOCIIe0BATEIbHOCTEH.
MOHOTOHHBIE MTOCIETOBATEIEHOCTH.

ApudmeTrnueckasi 1 TeOMETpHUECKast Mporpeccud. beckoHeuHo yOwIBaromias
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO yOBIBAIOLIEH reOMETPUUECKON
nporpeccud. opMyiia CIOXKHBIX MPOLEHTOB. Vcronb3oBaHWE MPOrpeccuu s
pelleHus peaabHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

MHoOxecTBO, onepanuu HaJ MHOXecTBamu. Jlumarpammsl Jilsiepa—BeHHa.
[TpuMeHeHrne TEOpEeTUKO-MHOKECTBEHHOIO amnmapara JJis ONMCAHUS peallbHbIX
IIPOLIECCOB U SIBJICHUM, P PEIICHNUH 3a]a4 U3 IPYTUX yUYEOHbIX IIPEIMETOB.

Omnpenenenue, TeopemMa, CIeICTBHE, T0Ka3aTeIbCTBO.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u neinsle yncna. [IpusHaku JenMMOCTH HEIbIX YHCEIL.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JleciTuuHbIE U HATYPATBHBIE JIOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEPXKAIIMX CTENEHH C palUOHaJIbHBIM
MIOKAa3aTeJIEM.

[Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YyPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHUU. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUN.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH.



DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
byskun. MakcumMyMbl U1 MUHHUMYMbI (QyHKIuu. HauGomnplee n HauMeHbIee
3HaYeHUE (PYHKIHMU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKIUHN, UX CBOWCTBA U TPapUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonp3oBanue rpagukoB (GYHKIIUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Hcnonp3oBanue rpapukoB (yHKUMH I8 HCCIENOBaHUS IPOIECCOB U
3aBHCUMOCTEM, KOTOpbhIE€ BO3HUKAIOT NPU PELICHUH 33Jad U3 APYIHX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepriBable QyHKIMU. MeTOI MHTEPBAJIOB ISl pELICHNS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. ['eomerpuyecknii ©  (QU3NYECKUH  CMBICI
ITPOU3BOTHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKUUMHA.  DoOpMysbl  HAXOXKACHUS
MIPOU3BOJAHON CyMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxk/ieHue HanbobIIero 1 HaMMEHbIIETro 3HaueHus1 GyHKIMHU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWJIY4llIero pELICHHS B
INPUKIIAIHBIX 3aja4yaxX, I ONPENENICHUs CKOPOCTH IIpolecca, 3aAaHHOTO
dbopmyIoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wuterpan, ero reoMeTrpuyeckuid u (uU3MUYecKkuid cmbicia. Bbeluucnenue
uHTerpana no gpopmyne Hetorona—IJleiiOHuua.



I1l. TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoauyecTBO yacos
Ne HaumeHoBaHue pa3/ie/ioB U TeM JuiekTpoHHbIE (HU(POBDbIE)
Kontpoabubie IIpakTuuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
MHoxecTBa pallMOHAJIBHBIX U POIII 10 knacc
1 NEHCTBUTENILHBIX YHCEIl. ParnoHaabHbIe 14 1 https://resh.edu.ru/subject/51/10/
YpaBHEHUS U HEPABEHCTBA
2 Oyukiuu U rpaduku. CTeneHs ¢ LeIbIM 6 POIII 10 knacc
MoKazaTelieM https://resh.edu.ru/subject/51/10/
ApudbmMernyecknii KOpeHb N—OH CTENEHH.
; HP iy P 18 . PDIII 10 knace
PpallMOHAILHBIC YPABHCHHA 1 https://resh.edu.ru/subject/51/10/
HEpPaBEHCTBA
Dopmyiibl
4 T 29 1 POIII 10 kmace
TPUTOHOMETPUU. T pUTOHOMETPUUECKHE hitps://resh.edu.ru/subject/51/10/
YpaBHEHUS
5 n 5 POIII 10 knmacc
OCJICNIOBATCIIPHOCTH H HPOrPECCHH https://resh.edu.ru/subject/51/10/
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 3 1 POIII 10 knacc
3HAHUMN https://resh.edu.ru/subject/51/10/
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME




11 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3/ie/ioB U TeM
KoHTpoabHbIe IpakTuyeckne  JJIEKTPOHHbIE (IH(POBHIE)
n/n MPOrpamMmmbl Bcero
paﬁoT],] paﬁo”n,] 06pa30BaTeJILHLIe pecypchl
CreneHb ¢ palOHAIBHBIM TIOKA3aTeJICM. PPIII 11 xace
1 [TokazarenpHas ¢pynknus. [lokazarenbHbie 12 1 https://resh.edu.ru/subject/51/11/
yYpaBHEHHSI U HEPABEHCTBA
Jlorapudmmueckas QyHKIIHSA. PDIII 11 xnace
2 Jlorapugmuueckue ypaBHEHUS U 12 https://resh.edu.ru/subject/51/11/
HEpaBEHCTBA
TpuronomeTpuueckrue QyHKITUN H UX POIII 11 knace
3 rpaduxu. TpuroHoMeTpuuecKre 9 1 https://resh.edu.ru/subject/51/11/
HEPABCHCTBA
POIII 11 kmace
4 [Ipoussoanas. IIpuMeneHne MPOU3BOAHOM 24 1 https://resh.edu.ru/subject/51/11/
POIII 11 knacc
5 HuTerpai u ero npuMeHeHus 9 https://resh.edu.ru/subject/51/11/
POIII 11 kmace
6 CucreMbl ypaBHEHUi 12 1 https://resh.edu.ru/subject/51/11/
POIII 11 kmace
7 HarypasnbHele u 1enbie 4yncia 6 https://resh.edu.ru/subject/51/11/
[TosTOpenue, 0600IIeHNE, CHCTEMATU3AIINS PSII 11 xrace _
8 y 18 2 https://resh.edu.ru/subject/51/11/
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME
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