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MNOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma yueGHOT0 Kypca «Anredpa v Hadaja MaTeMaTUYECKOTO
aHanmu3a» 0azoBoro ypoBHs mis obydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe DesiepaabHOr0 roCyAapCTBEHHOT0 00pa30BaTEILHOIO CTaHAapTa CPEIHETO
oOmero oOpa3oBaHusl, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
IPEIbSIBISEMBIX K MAaTeMaTUYeCKOMY OOpa30BaHHIO, U TPATUIUIl POCCHICKOTO
oOpazoBanus. Peanuzanus nporpamMmbl oOecreYMBAaeT OBJAJCHUE KIIOYEBBIMU
KOMITETEHILIUSIMHU, COCTaBIIIOIIMMHU OCHOBY JUIsl CAMOPA3BUTHUS M HEIPEPHIBHOTO
00pa3oBaHusi, [EJIOCTHOCTh OOLIEKYIBTYPHOTO, JUYHOCTHOTO U MO3HABATEIHHOIO
Pa3BUTHS JIMYHOCTH O0yUYaIOIIMXCA.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYECKOTO aHAIW3a» SBJISIETCS OJHUM W3
HanOoJiee 3HAYMMBIX B MPOrpaMME CTapilied MIKOJbI, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OOECIeYnBAET HHCTPYMEHTAIbHYIO 0a3y s HW3Y4eHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrOM CTOPOHBI, (JOPMUPYET JOTUYECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalluXCcs Ha YPOBHE, HEOOXOIUMOM I OCBOCHHS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHHWS, HWCTOPHUHU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalluecs OBJIAJIeBAlOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHHSI B MaTEMaTHUYECKOM opMme.

Kypc anrebpsr 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBA€T OCHOBY JIS
YCTENIHOTO OBJAQJCHHUS 3aKOHAMU (U3WKH, XUMHUH, OWOJIOTHH, ITOHUMaHUS
OCHOBHBIX TCHJICHIIMM 5SKOHOMHUKH ¥ OOIIECTBEHHOW JKW3HH, II03BOJIACT
OPUEHTHUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh WX B TMOBCEIHEBHOW XM3HU. B TOXe Bpemsi oBiajieHue
a0CTpAaKTHBIMH U JIOTHYECKH CTPOTHMH MATEMAaTHYCCKUMHU KOHCTPYKIHUSMHU
pa3BUBaeT yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKJICHUSI, UCTIOJb30BaTh 0000IIEHNEe U KOHKPETH3allMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIlUIeHHEe. B xo/1e nzydeHus
anreOppl M Havall MaTEMaTUYeCKOro aHaju3a B CTaplied IIKOoJe YydYalluecs
MOJIYYatOT HOBBIM OIBIT PEIICHUS MPUKIATHBIX 3adad, CaMOCTOSITEIIBHOTO
MOCTPOCHUS MAaTEMaTUYECKUX MOJENIeH PEAbHBIX CHUTyalluii W WHTEPIpETaluu
MOJIYYCHHBIX  pEIICHUHM, 3HAKOMSTCA C  IpUMEpaMH  MaTeMaTHUYECKHX
3aKOHOMEPHOCTEH B TpUpPOAE, HAyKe M B HCKYCCTBE, C BBIJAIONIUMUCA
MaTEMaTHYECKUMH OTKPHITHSIMHU U UX aBTOPaMH.

Kypc obnmamaeT 3HAUYWTETHHBIM BOCHUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHbI MaTtepuall, CoCOOCTBYIONIUN (POPMHUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHS, Tak M dYepe3 creuuduky ydeOHOH IesiTelbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IPOJOJKUTEIBHOM
KOHLIEHTPAlM¥ BHUMAaHHS 1 OTBETCTBEHHOCTH 3a IMOJTYYEHHBIN pe3ysbTarT.

B ocHoBe Mmeronuku oOydeHMs anreOpe W HayajgaM MaTeMaTH4ecKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIMUI 00YUEHMUSL.

Crpykrypa Kypca «Anredpa 1 Hayala MaTeMaTHYE€CKOIO aHaJIN3a» BKIIOYAET
CIENYIOIIUE COAEPKATEIbHO-METOANYECKUE JIMHUM: «YHCiia W BBIYMCICHHS,
«DyHkuun U rpadukuy», «YpaBHEeHUS M HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro asHamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE
COZIEPXKATEIBHO-METOAMYECKUE JIMHAM H3Y4alOTCsd Ha MPOTSLDKEHUM JBYX JIET
oOydeHusl B CTapllei ILIKOJE, €CTECTBEHHO AOIOJHAS APYr Jpyra U IOCTEIEHHO
HAChIIIAsCh HOBBIMM TE€MaMH U pasgenamu. JlaHHBIA Kypc  sIBIsieTCs
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSAET B cebe cojepKaHhue HECKOJIbKHX
MaTEeMaTUYECKUX JUCHUIUIMH: anredpa, TPUrOHOMETPHS, MAaTEMAaTUYECKUN aHaIu3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBjIaaeBalOT BcE Ooiiee
IMIMPOKUM MATEMAaTUYECKUM allapaToM, Y HUX MOCJIEeI0BaTEIbHO (POPMUPYETCS U
COBEPILECHCTBYETCSA YMEHUE CTPOMTh MAaTEMaTUYECKyl0 MOJENIb pealbHOU
CUTyalluu, TPUMEHITh 3HaHUA, MOJy4YeHHbIe B Kypce «AnreOpa u Hayana
MaTEMaTUYECKOr0 aHaJIu3ay, AJis PELIEHUsI CaMOCTOSATEIbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOW 3a7a4M, a 3aT€EM UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YIIbTAT.

ConepxxarenpbHO-MeTOANMYECKas JIMHUAA «YUHuCina M BBIYMCIICHHS» 3aBEpPIIACT
(opMUpOBaHNE HABBIKOB MCIHOJIb30BAaHUS JAEHCTBUTEIbHBIX YHCET, KOTOPOE ObLIO
HAa4yaTO B OCHOBHOW MiKoJjie. B crapmield mikojse oco0oe BHUMaHHE YJEseTcs
(GOpMHPOBAaHUIO TPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIIOYAIOUIUX B ce0s
UCIIOJIb30BAHUE PA3JIMYHBIX (OpPM 3alUCH JAEUCTBUTENBHOIO YHCIA, YMEHHUE
pallMOHANIBHO BBINOIHATE JEHCTBHS C HUMH, J€JaTh IPUKHUIKY, OLIEHUBATH
pesynbraT. OOyyarouiyecss MOJy4aloT HAaBBIKM NPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JIEMCTBUM C YHCIaMU, 3alUCaHHBIMM B CTaHJApTHOU (Qopme,
UCIOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BHIPAKEHUM.

JIuausa «YpaBHEHUS U HEPABEHCTBA» PEANU3YETCS HA IMPOTSHKEHUM BCETO
oOydeHuss B CTapuledl MIKosie, MOCKOJbKY B KaXXIOM paszfelie IporpaMMbl
IPEIyCMOTPEHO pElICeHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIJIAJEBAIOT
pPa3IMYHBIMM METOJIaMHU PELIEHUSl LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
NIOKA3aTeNIbHbIX, JIOTAPU(PMUUYECKUX U  TPUTOHOMETPUUECKUX YpPaBHEHHUHU,
HEPaBEHCTB U UX cucTeM. [losrydeHHbIE yMEHUS UCIIOJIB3YIOTCS IIPU UCCIIEIOBAaHUN
(GYHKIMI ¢ TOMOUIbIO MPOU3BOJHOM, PEHICHUH NMPUKIAAHBIX 337ad U 3aJad Ha
HaXOXKJEHUE HauOONbIIMX M HAUMEHbIIMX 3HauyeHUd QyHKuuu. [laHHas
colepXkaTesbHas JMHUS BKJIIOYaeT B ce0s Takxke (POpMHUpPOBAHUE YMEHUU
BBINIOJIHATh pacyéThl Mo ¢GopmysiaMm, NpeoOdpa3oBaHUs LEbIX, PALMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKCHHUM, a TaKXKE BBIPAKEHUH,



CoJlepKalMX CTerneHn u Jjorapudmel. brarogaps u3yudeHuio anreOpandecKkoro
Matepuaiia MPOUCXOJIUT  JajbHEWIlee  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHUS Yy4anuxcsi, (OPMHUPYIOTCS HABBIKH JACTYKTHBHBIX
paccyxJieHuid, pabOThl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npemnaraecT 3(PGEeKTUBHBIE HWHCTPYMEHTHI [UJISI PEIICHUS TMPAKTHUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3a]]a4, HArJSTHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToAnueckass JuHUA «DyHKIMM U TpaQuKU» TECHO
NEPEIUIETAETCS C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
MOCJIEI0BATEIbHOCTh M3YUYCHHUS Marepuarna. Nzyuenue CTEIMEHHOM,
MOKa3aTeNIbHOM, JJOrapu(PMUIECKON U TPUTOHOMETPUIECKUX (HYHKIIUA, UX CBONCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKUUN N7l pelIeHus 3a7a4 U3 APYruX y4yeOHBIX
NPEAMETOB U PEANbHOW U3HHU TECHO CBA3aHO KaK ¢ MAaTEMAaTUYECKUM AHAIU30M,
TaK M C PEIICHHWEeM YpaBHEHMI U HepaBeHCTB. [Ipu »ToM Oosbllloe BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMyJaMu 3aBHCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMH, WCCIECNOBATh TOJYYCHHbIC (YHKIIMH, CTPOUTh HX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUN HalleJIeH Ha Pa3BUTHUE YMEHUMN
W HaBBIKOB, IO3BOJISIIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
pasnuyHO (opme: aHATUTUYECKOH, rpaduueckoil U cioBecHoi. Ero msydenue
CIIOCOOCTBYET PAa3BUTHUIO AJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
00001IEHNIO U KOHKPETU3AINH, UCTI0JIb30BAHHUIO aHAJIOTHiA.

CopepxxarenpHast nuHug «Hauana MareMaTnueckoro aHaiu3a» MO3BOJSET
CYIIECTBEHHO PACIHIMPUTh KPYr KaKk MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 3ajad,
JIOCTYITHBIX 00YYalolUMCsI, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCTh MCCIIEIOBATh U
cTpouTh Trpaduku (QYHKIUNA, OMPENENsATh WX HAWOOJbIINE U HAWMEHbIINE
3HAQYEHUS, BBIYUCIATH IUIOMaau Guryp u oObEMBI TeJl, HaXOAUTh CKOPOCTU U
YCKOpEeHHsI TpolieccoB. JlaHHas colep)kareibHas JHUHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TMOCTPOEHUSI MAaTeMAaTHYECKHX MOJENIEeH pealbHbIX CUTYalUi,
HaXO0XXJICHUSl HAWIYYIIErO PELICHUs B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHYECKHUX, 3a]ayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOrO0 aHaJIHN3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMAJILHO-JIOTUYECKOTO U KPEATUBHOTO
MBIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh MPOSIBJICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHMKe U HuckycctBe. OOyuwaromuecss Y3HAIOT O
BBIJJAIOIINXCSI pPE3yJIbTaTaX, IOJYYEHHBIX B XOJ€ pPa3BUTUS MAaTEMAaTHUKH Kak
HayKH, U UX aBTOpax.

ConepxaTenbHO-METOANYECKast JTUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
NOCBSILIIEHA  3JEMEHTaM TEOpPUH  MHOXKECTB. T€OpeTHKO-MHOKECTBEHHbBIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KypC WIKOJIBHOM MAaTEMAaTUKU M MPEAJIararoT



Haubosee YHUBEPCATbHBINA A3BIK, OOBEIUHSIIONINI BCe pa3eibl MaTeMaTUKH U €€
IPWIOKEHUN, OHH CBSI3BIBAIOT PA3HbIE MAaTEMATUYECKUE TUCLUIUIMHBI B €IUHOE
uenoe. I1o3atoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETHUKO-
MHOYKECTBEHHBIN $3bIK COBPEMEHHOM MAaTEMATUKH M MCIIOJIb30BATh €ro s
BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa M Hayajla MaTeMaTHYECKOrO aHAJINW3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpBIE IPU3BaHbI
c(hopMHUpPOBATH HABBIKK MMOCTPOCHUS MOJIETIEH PeaibHbIX CUTYAIINH, UCCIIEeIOBAHUS
TUX MOJENIed C MOMONIbI0 ammapara ajareOpbl U MaTeMaTHYECKOTO aHallu3a U
WHTEPIIPETALNN MTOTYYEHHBIX PE3yJIbTATOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIU
U3 pa3/iesioB IPOrpaMMBbl, MOCKOJIBKY BECh MaTEpHal Kypca IUPOKO MCHOJIb3YETCs
JUISL pellieHusl MPUKIaAHbIX 3aAa4. [Ipyu penieHnn peaibHbIX MPAKTUYECKHUX 3aad
yyalyecs pa3BUBAIOT HAOJIIOJATENbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCs, HMCIOJb30BATh AHAJIOTHIO, 0000IIATh M KOHKPETU3UPOBATH
npobiiemy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3a/lay OpraHu3yeTcs B MpOIecCe M3YUYEHHs BCEX TeM Kypca «Airedpa u Hayana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM muraHe Ha HW3ydyeHHE Kypca anreOpbl M Hadajl MaTeMaTHYeCKOIO
aHajgu3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenus — 170 gacos.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KITIACC

Yucna v BBIYMCICHUA

Pannonaneupie uyucina. OOBIKHOBEHHBIE U JECATHYHBIE JIPOOH, MPOILIEHTHI,
OECKOHEYHBbIE  TepHoguveckue Apodu. ApudMeruyeckue  omnepanud ¢
palMoOHANbHBIMU YHCIIAMU, TPEe0Opa30BaHMs YUCIOBBIX BbIpakeHui. [Ipumenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHUs MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHBIX OTpacliien
3HAHUU U PEAIbHOU KU3HMU.

JevictButenpHble  uuciia. PanuMoHanbHBIE W UPPAUMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTEIbHBIMU yHcliaMu. [lpubmxénnbie
BBIYMCJIEHNS, IPABUIIA OKPYTJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BIYMCICHUN.

Crenenp ¢ 1enbiM  mokazareneM. CraHmaptHas  ¢opMma  3alucu
JNEUCTBUTENLHOTO uucha. Mcmonp3oBanue moaxojsmield  (GOpMbl  3alucu
JEUCTBUTENBHBIX YHMCEN I PELICHUS NPAKTUYECKUX 3a/1a4 U IPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HaTypaibHOW  cremneHu.  JledcTBua ¢
apu(PMETUYECKUMU KOPHSIMU HATypaJIbHOM CTEIIEHHU.

CHHYyC, KOCHHYC Y TaHI€HC YMCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxecTBa U TOXK/I€CTBEHHbIE TPEOOPA30BaAHMUS.

[IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKECHUM. OcHOBHbIE
TPUTOHOMETpHUUECKHUE (HYOPMYIIBI.

YpaBHeHHEe, KOpEHb ypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton MHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN.

[IpuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3a1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTel HAYKH U PEabHOW KU3HH.

@OyHkuuu U rpadpuku

Oyukius, crnocoObl 3amanus Gyuknuu. [paduk  ¢GyHknmu. B3aumuo
oOpaTHbie PYHKITUH.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpomexxyTkH 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIUH.

CrenenHas GyHKIMS ¢ HATypajdbHBIM U LEJbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpadK KOpHS N-0ii CTEIEHHU.



TpuronoMerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauasa MmaTeMaTH4eCKOI0 aHAJIHU3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS MOCJIEA0BATEIBHOCTEN.
MOHOTOHHBIE MOCIIEOBATEIBHOCTH.

ApudmeTrnueckast 1 reoMeTprUecKas rnporpeccuu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. VCronb30BaHME NPOTrpecCcUH s
PELIEHHUS peANIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTepa.

MHoxkecTBa M JIOTHUKA

MHoxecTBO, omnepauuu Haj MHOXecTBamu. Jluarpammel Jiliepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEalbHBIX
MPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEIMETOB.

Onpenenenune, Teopema, CIeACTBUE, JOKA3ATEIBCTBO.

11 KIIACC

Yucji1a ¥ BBIYUCTICHUSA

Harypanbnsie u neinsle yncia. [Ipu3Haku 1enMMoCTy LEnbIX YUCEl.

CrernieHb ¢ pallMOHaIBHBIM MoKa3zaTesieM. CBOMCTBa CTEIECHHU.

Jlorapudm ymucna. JlecaTuyHble U HaTypajgbHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBaHue BhIpaXXEHH, COAEPKALTUX JTOTapU(MBbI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COAEPKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

[IprMepsl TPUrOHOMETPUUECKUX HEPABEHCTB.

[loka3arenbHbIE YypAaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckne ypaBHEHHUSI 1 HEPABEHCTBA.

CucrteMbl TUHEWHBIX ypaBHEHUH. PellleHre MPUKIAIHBIX 3a7a4 C MOMOUIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

Cucrembl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pas3IMyHbIX 00JacTel HayKu M peanbHOU
KU3HU.

DOyHKUIMY U TPaPUKH

Oyuknus.  I[lepuonunueckne  ¢GyHkuuu. [IpomMexyTkKM  MOHOTOHHOCTH
¢byskuud. MakcumMymbl 1 MUHUMYMBbl GyHKUuud. HaunOonbliee 1 HauMeHblee
3Ha4YE€HHE (PYHKIMU HA TPOMEKYTKE.

Tpuronomerpuueckue QPyHKITUU, X CBOMCTBA U TpaUKH.



[ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TPaUKH.

Hcnonp3oBanue rpadukoB (PYHKIMA A7 pElICHUs] YPaBHEHUN W JIMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (GyHKUMHA Ui HCCIENOBAHUS IIPOLECCOB U
3aBUCHUMOCTEH, KOTOpPbIE BO3HMUKAIOT MpPU PEUIEHUM 3aJad U3 APYIMX Y4YeOHbIX
IIPEAMETOB U PEATIbHOM KU3HMU.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

HenpepriBHble QyHKIIMM. MeTOI MTHTEPBAJIOB [UIsl PEIICHNS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudeckuii u  QU3NUECKUNA  CMBICT
MIPOU3BOJHOM.

[IpousBogHbie  dMEeMEHTApHBIX  (QYHKIUHA.  DOpMyIbl  HAXOXKIACHUS
IPOM3BOIHON CyMMBI, MPOU3BEAEHUS U YACTHOTO (DYHKIIUH.

[IpumMeHeHne nMpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxxaeHne HanOoIbIIero 1 HaMMEHbILEro 3HaueHus (PyHKIIMU Ha
OTpE3KE.

[IpruMmeHenne TpPOU3BOMHOM JUIsI HAXOXKACHUS HAWIY4YLIEro pELICHHUs B
NPUKIAIHBIX 3aJa4yaxX, Ui ONPENENICHHs CKOPOCTH Ipolecca, 3aJaHHOIO
dbopmynoii unu rpaduKoMm.

[TepBooOpa3zHas. Tabnuiia nepBooOpPa3HbBIX.

WNurterpan, ero reoMeTpuyeckuii W (U3MUECKH CMBICH. Beruncienue
uHTerpana no popmyne Hetorona—JleliOnua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOrO mpenmera «Marematnka» JODKHO 00€CIeunBaTh
JOCTH>KEHHE Ha YPOBHE CpEJIHEro 001iero o0pa3oBaHusl CIEYIONIUX JIUYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHbIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ydbTaThl OCBOCHMSI MpOrpaMMbl y4eOHOro HpeaMera
«MareMaTnka» XapakTepU3yITC:

['paxxnaHckoe BOCHUTaHUE:

c(OpPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKkTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha pPOCCHUUCKOr0 OOUIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUM,
OpoLeayp TpaxIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHI W Tp.), YMEHHEM
B3aMMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUH C HX
(GYHKIUSAMU U Ha3HAYECHUEM.

[TaTproTyecKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPAXKIAHCKON UACHTUYHOCTH, YBAKEHUS K
IIPOILIIOMY M HACTOSIIIEMY POCCUMCKOW MAaTEMATUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHXKEHUW B JIPYrMX HayKaX, TEXHOJOTHUSX, cdepax
DKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHSL:

OCO3HAaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOoJa;
c(OpPMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUA,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTIOCTHKEHUN HAYKH U JEATEIIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTONYMBOTO OYAYIIETrO.

DcTeTnYecKoe BOCIIUTaHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajay, pELIEHN, paccyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCllEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO YMEHHUS NPUMEHATh MAaTeMaTUYeCKHEe 3HaHUS B
UHTEepecax 30pOBOTo M O€30MacHOro 00pasa >KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUU U
OT/bIXa, peryJsapHas busnueckas aKTUBHOCTb); (bu3nuecKoro
COBEpUICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEATEIBHOCTBIO.



TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;
TOTOBHOCTBIO U  CIOCOOHOCTBIO K  MareMaTHUYeCKOMy OOpa3oBaHUIO U
caM000Opa30BaHUIO HAa TPOTSHKEHWHW BCEW JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYACTHUIO B PEIICHUU IPAKTHYECKUX 33/1a4 MaTEMaTHYECKOW HAPABIECHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO SKOJOTUYECKOM KYJIbTYpbl, MOHHUMAHUEM BIMSHUS
COI[MAJIbHO-PKOHOMUYECKUX TMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIIbHOM
Cpenpl, OCO3HAaHMEM TJIOOATBHOTO XapakKTepa JKOJOTHYECKUX  MPoOJeMm;
OpHMEHTaIlMe Ha MPUMEHEHHWE MaTeMaTHYECKUX 3HAHWUW JUIS PEIICHHS 3ajad B
00JIaCTH  OKpYXarIlel cpeapl, IJIaHUPOBAHUSI TOCTYIIKOB UM OIEHKH HX
BO3MOYKHBIX ITOCIIEJICTBUU [T OKPYKAIOLIEH CPEBbI.

[{eHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM ©  OONIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTeMaTUYECKOW HayKH Kak c]epbl 4eIoBEeYeCKOW JesATEeNbHOCTU, 3TaroB €€
pa3BUTHUSI M 3HAYMMOCTH ISl PA3BUTUS UMBWIM3ALMHU; OBJIAJECHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYIO W HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHBIC Pe3yJbTaThl OCBOCHHS MPOTPAMMBI Y4EOHOTO TMpeaMera
«MaremaTuka XapaKTEPHU3YIOTCS OBJIQJICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTIIMUSHBIMU OCtCMBUMU.

1)  Vhusepcanvuvie  nosmasamenvHvle  Oeticmsus, — 0becneuugarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA  OKPYHCAIOUieeo0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBpie tornueckue NeUCTBUSA:

® BBISBIIATH U XapaKTEPHU30BaATh CYIISCTBCHHBIE TIPU3HAKA MAaTEMaTHYECKUX

00BEKTOB, TOHATHHA, OTHOIICHWNW MEXIy TMOHITHAMH; (HOPMYIHPOBATH
OTIpENICTICHUSI  TOHATHUW, yCTAaHABIHMBATh CYIICCTBEHHBIM  TMPU3HAK



KJIaCCU(pUKALMU, OCHOBAHUA A1 OOOOIIEHHWS W CpPaBHEHUS, KPUTEPHUU
IPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (OPMYIUPOBATH W  NPEOOPA3OBBIBATH  CYXKICHUS:
yTBEpJAUTENIbHbIE U OTpPULIATENIbHBIC, €AMHUYHBbIC, YAaCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBJISITH ~ MAaTEMaTHMYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSX;
npenjgaraTb  KpUTEpUU AN BBISIBICHHUA ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHNIA;

JieNnaTh BBIBOABI C WCIIOJH30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIIOUEHHH 110 aHATIOTUH;
MIPOBOINUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPXKACHUMA (MIPSAMBIC U OT MPOTUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
OPUBOIUTH MPUMEPbl W KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHHSI U BBIBOJIbI;

BBIOMpATH CMOCO0 pereHus yueOHOM 3ajauyn (CpaBHUBATh HECKOJIBKO
BapMAaHTOB peUIeHMs], BbIOMpaTh Hauboiee NOAXOIANMNA C y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble nccienoBaTebCKue AeHCTBUS:

MCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBIMBaTh  MCKOMOE€ MW  JaHHoe, (GOpMUPOBATh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE;

MPOBONUTH CaMOCTOSITEIIEHO CTUTAHUPOBAHHBIH AKCIIEPUMEHT,
WCCJIEIOBAaHNE TI0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTrO
0oOBbEeKTa, SIBICHUSA, NPOLECCa, BBIABICHUIO 3aBUCUMOCTEN MEXIY
00BEKTaMHU, SIBJICHUAMHU, IPOLIECCaMU;

CaMOCTOSTENbHO (OPMYIUPOBATH 000OIIEHHS U BBIBOJABI IO PE3YJIbTaTaM
MPOBEAEHHOTO HAOMIOACHUS, WCCIEIOBaHMS, OIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

MPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpOIECCa, a TaKKe BBIIBUTATH
MPEIOJIOKEHNS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabota ¢ undopmanueii:

BBISIBJISITh 1ePULNTH MHPOPMAIUK, TAHHBIX, HEOOXOAUMBIX NJIsI OTBETA
Ha BOIIPOC U JJIs PELLICHU 3a/1auu;

BbIOMpaTh  MHGOPMALMIO M3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIU3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH UHPOPMALIMIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHUS;



® CTPYKTYypUpPOBaTh MHGOPMAIMIO, IPEACTABIATh €€ B Pa3IMYHBIX PopMmax,
WLTIOCTPUPOBATH rpapuuecKH;

® OILICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENIbHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2)  Yuueepcanvnvie KomMyHukamugHvle Oelicmus,  0becneyusarom

copMUpo8aHHOCIb COYUATILHBIX HABLIKOS 00YYAIOUJUXCSL.

OO01uieHue:

e BOCHpUHUMATh U (GOPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENISIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHsI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATH MOJTYUYECHHBINH Pe3yIbTaT;

e B X0j€ 00CYXKICHHUS 33J]aBaTh BOIPOCHI IO CYIIIECTBY 00CYX/1aeMOI TEMBI,
npoOJeMbl, perraeMoi 3a1a4u, BHICKA3bIBaTh UCH, HalleJIEHHbIC Ha TIOUCK
pEIIEHUs; COMOCTABIATh CBOM CYXJIEHHUS C CYXICHUSMHU JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh Pa3IMyMe M CXOJCTBO MO3MIIMIA; B
KOPPEKTHOI opme popMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

® TMPEACTABIATH  PE3yJNbTAaThl  PEIICHWS  3aJadd,  OKCIICPUMEHTA,
HCCIICIOBaHMs,  MPOEKTa;  CaMOCTOSITENbHO  BbIOMpaTh  (opMmar
BBICTYIUICHHSI C yU4ETOM 3a/1a4 MPE3CHTAIlMH U 0COOCHHOCTEH ayIuTOPHUH.
CoTpyIHUYECTBO:

® [OHMMATh W  WCIOJH30BaThb  MPEUMYIIECTBA  KOMaHIHOW U
WHJUBUTyIbHOW pabOThI U pEIIeHUH yU4eOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOM JEATEIBHOCTH, IUTAHMPOBATh OPTaHHW3alMI0 COBMECTHOMN
paboThI, pacrpeAesaTh BUABI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3ysbTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

® yYacTBOBaTh B TPYNIOBBIX (popmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIE); BBINOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBAaTh CBOM JICUCTBHS C JPYTUMU WICHAMU KOMAaH/IbI;
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIUH MPOAYKT TO KPUTEPHSIM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHSI.

3) Vnusepcanvnvie  pezynsamueHuvle Oeticmaus, obecneuusaom
Popmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, AJITOPUTM PELISHUs 3a/1a4u, BEIOUPATh CIIOCO0 pelIeHuUsl ¢
Y4ETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHM, apryMEHTUPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM UH(OPMAIIUU.

CaMOKOHTPOJIb:

® BJAJCTh HaBBIKAMU TIO3HABATEIbHOM pe(IEKCUU KaK OCO3HaHMS
COBEpIIAEMbIX JIEUCTBUU W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;



BIAJCTh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJISI —Tpolecca |
pe3yJibTaTa PeIICHUsI MAaTEMATUYECKOMN 3a1a4H;

® MNPEABUJICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMJIEHHBIX OIMOOK, BHISBICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pE3yJbTaTa LEIH W YCJIOBHUSM, OOBICHATH
MIPUYUHBI TOCTHKECHUS WIM HEAOCTHXKCHUS PE3YJIbTATOB JEATEIIBHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IbTATDBI

OcBoeHue yueOHOro Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIM3a»
Ha ypOBHE CpeaHero ooduiero oOpa3zoBaHUS JOHKHO 0OeCleyrBaTh JOCTUKEHHE
CIICYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KUIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh TOHATUSAMH: pallMOHAIBHOE M JEUCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAsI U IECSITUYHASL IPOOb, MPOIIECHTHI.

Breimonuate  apudmeTnyeckue  onepauud ¢ pAllMOHAIBHBIMU |
JIEUCTBUTEIILHBIMU YHCIIAMU.

BrImonHITh IpUOIMKEHHBIE BHIYUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JieNaTh IPUKUAKY U OLICHKY PE3yJIbTaTa BHIUYMCICHUM.

OnepupoBaTh MOHATHSAMHU: CTENEHb C IEJIbIM TOKa3aTeleM; CTaHJapTHas
dbopma 3amucu JEUCTBUTEIBLHOIO YHCIIA, KOPEHb HATypaJbHOM CTENEHHU;
MCIIOJIB30BaTh MOJIXOJISAIIYI0 (POpMY 3aluCH ASHCTBUTEIBHBIX YUCEN IS PEIICHUS
MPAKTUYECKUX 3a71a4 U MPE/ICTaBICHUS JaHHbIX.

OnepupoBaTh MOHITUSIMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJILHOIO YIJIA;
MCIIOJIB30BaTh 3alUCh MPOU3BOJIBLHOTO yIJIa uepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
byHKINH.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MOHATUSIMHU: TOXIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMoHalIbHOE, UPPAIIMOHATIFHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BreimonHATe npeoOpa3oBaHUs TPUTOHOMETPUUYECKUX BBIPAXXEHUHM W peIIaTh
TPUTOHOMETPUYECKUE YPABHEHUS.



BrimonHsaTe mpeoOpa3oBaHUs IIENBIX, PAIMOHAIBHBIX W WPPAMOHATBHBIX
BHIDOKEHWA W  pemIaTb OCHOBHBIE THUIIBI  IENIBIX, PAIlMOHAIBHBIX U
WppalMOHATFHBIX YPaBHEHUI 1 HEPABEHCTB.

[IpuMeHsATh YypaBHEHUS U HEPABEHCTBA JJI PEIICHUS MaTEMaTHYECKUX 3a/1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKHU U PEAbHOU KU3HH.

MopenupoBaTh pealibHbIC CHUTyalldd Ha S3bIKE anreOphbl, COCTaBISATH
BBIDOKCHUSI, ypaBHEHHS, HEPABEHCTBA IO YCJIOBHIO 3a7a4d, MCCIIEeI0BaTh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM alllapaTta anreopsbl.

DyHKIUHN U TPaPUKH

OnepupoBaTh MOHATUSMU: (YHKIUS, CIIOCOOBI 3a1aHusi GyHKIIMU, 00J1acTh
OTIpeNIeJICHUsI U MHOXXECTBO 3HadeHWH (GyHKIUU, Tpapuk (QYHKIIUH, B3aHUMHO
obOpaTHbie PYHKITUH.

OnepupoBaTh TOHATUSAMH: YETHOCTP W HEYETHOCTh (DYHKIMM, HYIH
GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonp3oBath rpaduky GyHKIMMA 715 pellieHNs ypaBHEHUH.

Crtpouth M unuTaTh TpauKu JTUHEWHON (PYHKIIMHU, KBAIPATHUYHON (PYHKITUH,
CTENEHHOUN (PYHKIIUHU C T[ETBIM MTOKA3aTEIEeM.

Hcnons3oBaTh rpadukd (QyHKIMH IS UCCIEIOBAaHMS IPOIECCOB U
3aBUCHUMOCTEH TMPHU PEIICHUH 3a/1a4d M3 JIPYTruX Y4eOHBIX NMPEIMETOB U pPeabHOU
YKU3HH;, BBIpaXaTh (HOpMYJIaMU 3aBUCUMOCTH MEX]Ty BETMUUHAMH.

Havana maTeMaTH4eCKOro aHaJIn3a

OnepupoBaTh TMOHATHUSAMH: TOCIEAOBATEIBHOCTh, apupMeTHYeCKas |
reoMeTpHUIecKas MPOrpecCuu.

OnepupoBarh MOHATUSIMH: OECKOHEYHO YyOBIBaIOIIAsl TreoMeTpuuecKas
nporpeccusi, cyMma 0€CKOHEUHO yOBIBaroIel reOMeTPUICCKON MPOTPECCHUH.

3amaBaTh MOCIE0BATEIIBHOCTH PA3TUYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEIOBATENFHOCTEH U MPOTPECCHM TSI PEIICHUS
peaTbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMH: MHOKECTBO, OTIEPAIUU HAJl MHOYKECTBaAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Juisi  ONMHCaHUs
peabHBIX TPOIECCOB W SIBICHHWM, MPU PEIICHWM 3a7a4 W3 APYTHX Y4eOHBIX
IPEIMETOB.

OnepupoBarh  MOHATHUSIMHU: OTpeJIeieHne,  Teopema,  CIEeACTBUE,
JI0Ka3aTeIbCTBO.



11 KJIACC

Yucaa v BbIYMCICHUSA

OnepupoBaTh MOHATHUAMM: HATypaldbHOE, LEJIOE€ YHCIO0; HCIOJIb30BaTh
IIPU3HAKU JICJIMMOCTH LIEJBbIX YKUCEN, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXUTEIIN
ISl peLLeHUs 3a1ay.

OnepupoBarh MOHATHEM: CTEIIEHb C PAMOHAIBHBIM [TOKa3aTEIIEM.

OnepupoBaTh MOHATUSAMH: Jorapudm dYucia, JECATUYHbIE W HATypaJbHBIC
JoTapu(MBbI.

YpaBHeHUs U HEPABEHCTBA

[IppuMeHsAT, CBOWMCTBA CTENEHM I  MPeoO0pa3oBaHUsl  BBIPAXKEHUI;
ONEpPUPOBATh NOHATHUAMM: ITOKA3ATEIBHOE YPAaBHEHHE WM HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoInonHAT  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpNKAUIMX  JIOrapuMsl;
ONEepUpPOBATH MOHATUSAMHU: JIOTapU(PMUUECKOEe YPAaBHEHHE U HEPABEHCTBO; peIlaTh
OCHOBHbBI€ THUIIBI JIOTApU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB.

Haxomuth pemenus npocTenimx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATHUSAMU: CUCTEMA JMHEHHBIX YPaBHEHHU M €€ pELICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN U PELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTs peueHnss npoCTeNINX CUCTEM U COBOKYITHOCTEN PALlMOHAJIBHBIX
YPaBHEHUW U HEPABEHCTB.

MonenpoBaTh peajbHble CUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHUs, YPaBHECHHUS, HEPABEHCTBA M CHUCTEMBbI [0 YCIOBHUIO 3aJayH,
UCCJIEeI0BATh MOCTPOECHHBIE MOJIETH C UCOJIB30BAHUEM ammapara aareOpsl.

DYyHKIUU U TPaPUKHU

OnepupoBaTh MOHATHAMH:  IEepUOAUYEcKass  (QYHKUMS, HPOMEXKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKHA OHKCTpeMyma (YHKIMU, HauOoJbIIee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; MCIOJIb30BaTh WX s
UCCIeI0BaHNS (PYHKIMH, 3aJaHHOI rpaduKoM.

OnepupoBaTh MOHATUSAMHU: TpadUKHU IMOKA3ATEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUYECKUX (PYHKIUH; N300paxaTh UX HA KOOPAWHATHOM MJIOCKOCTU U
UCIIOJIB30BaTh ISl PELICHUS] YPABHEHUNM U HEPABEHCTB.

N300paxaTh Ha KOOPJIMHATHOM IJIOCKOCTH T'paMKy JTUHEHHBIX YpaBHEHUN
Y WCIIOJIb30BaTh UX JUIA PEIICHUS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnonb3oBath rpaduku (QyHKOMM JUIsI HMCCIEAOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEH U3 IPYTUX Y4€OHBIX AUCLUILINH.

Hayana MaTeMaTH4eCKOro aHaJIu3a

OnepupoBarTh NOHATHSMU: HENpepbIBHAS (DYHKIMS; NPOU3BOAHAS (DYHKIIMY;
UCI0JIb30BaTh F€OMETPUUYECKUIN U (PU3UUECKUI CMBICI MPOU3BOIHOM ISl peIICHUs
3az1ad4.



Haxonuth mpon3BoHbIE AI€MEHTApHBIX (QYHKIIUNA, BBIYUCIISATH TPOU3BOIHBIC
CYMMBI, TPOU3BEICHUS, YJACTHOTO (DYHKITHI.

Hcnonp30BaTh MPOU3BOAHYIO IS UCCIICOBAHUS (DYHKITUU HA MOHOTOHHOCTh
U DKCTPEMYMBbI, TPUMEHSTh PE3yJIbTAaThl UCCIEIOBAHUS K TOCTPOCHHIO Tpa(UKOB.

Hcnonp30BaTh MPOM3BOAHYIO ISl HAXOXKACHUS HAWIYUYLIErO0 PELICHUS B
MPUKJIAJHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHUYECKHX, 3a/1a4ax.

OnepupoBaTh TOHATHSIMHU: TEpBOOOpa3Hass W HUHTETPA; TOHUMATH
reoMeTpUYECKU 1 (PU3UYECKHUI CMBICIT HHTETpaJa.

Haxonutbh mepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKIUN; BBIYUCIATH WHTErpall
o ¢hopmyne Herorona—JleliOuuia.

Pemate nmpuknagHeie 3a1adyd, B TOM YHCIIE COLUAIBHO-DKOHOMHUYECKOTO M
bu3nUecKoro xapakrepa, Cpe/ICTBaMA MaTEeMAaTHUYECKOTO aHAIM3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBanue pa3aesioB U TeM (uu¢posbie)
n/n  mporpaMmsl Bcero Kontpoapeie — IpakTiieckue o0pa3oBaTesIbHbIE
padoThI padoThI pecypebI
MHokecTBa pallMOHAJIBHBIX U
1 JNEUCTBUTENBHBIX YUCEN. PallnoHanbHbIE 14 1 1
ypaBHEHUS U HEPABEHCTBA
5 Oynkiun u rpaduku. CTeneHs ¢ 1eIbIM 6 1
MOKa3aTeseM
ApudmeTrnyeckuii KOpeHb N—OM CTETICHHU.
3 UppanmonansHble ypaBHEHUS U 18 1 1
HEpaBEHCTBA
DopmyJibl
4 TpUrOHOMETpHH. TpUroHOMETpUYECKUE 22 1 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U MPOTPECCUU 5
5 [ToBTOpenue, 06061IEHNE, 3 1
CUCTEMaTHU3alMs 3HaHUN
OBILIEE KOJIMYECTBO YACOB IIO 68 4 4

I[TPOI'PAMME




11 KIIACC

KoaunuecTBo yacon DJIEKTPOHHbIE
Ne HaumeHnoBanue pa3aesioB ¥ TeM (uu¢posbie)
n/n NPOrpaMMsl Bcero Konrpoabusie Ipakrieckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
Crenensb ¢ panMoHaIbHBIM
1 noka3zartenem. [lokazarenbHast 12 1 1
¢ynkmus. [TokasarenpHble ypaBHEHUS
Y HEPABEHCTBA
Jlorapudmmueckas QyHKIHUSA.
2 Jlorapudmuueckue ypaBHEHUS U 12 1
HEPaBEHCTBA
TpuronomeTtpuyeckue GyHKIUU U UX
3 rpaduxu. TpuroHoMmerpuueckue 9 1 1
HEPaBEHCTBA
4 HpOI/IBBoz[HaiI. [Ipumenenue 24 1 5
IPOU3BOJHON
5 WHTerpan u ero npuMeHeHus 9 1
6 Cucrembl ypaBHEHUN 12 1
7 HarypanbHbie u 11enpie yncia 6
g [ToBTOpenue, 06061eHuE, 18 5
CUCTeMaTH3aIlHsl 3HAaHHH
OBIIEE KOJIMYECTBO YACOB I1O 102 6 6




[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTUYECKOTO aHaIN3a, TeOMETPHSL.
AnrebOpa u Havasia MaTeMaTUYECKOTO aHanu3a (B 2 gactsax), 11 kmacc/
Mopaxkosuu A.T"., Cemenon I1.B., Anekcanapona JI.A., Mapnaxaesa E.JI.,
Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenne

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TeOMETPHSI.
['eometpus, 10-11 knaccel/ Atanacsa JI.C., byty3os B.®., Kagomiie C.b. u
npyrue, AkunonepHoe ooiectBo «M3natensctBo «IIpocBenienue»

* MaTteMaruka: anredpa 1 Hadajla MaTeMaTUYECKOTO aHaIN3a, FTEOMETPHSI.
Anre0Opa u Hadasa MaTeMaTH4YecKoro ananm3a (B 2 gactsax), 10-11 xkmaccesl/ YacTsb
1: Mopakosuu A.I'., Cemenos I1.B.; Uacts 2: MopakoBuu A.I'. u nipyrue; noa
penakieir Mopakosrda A.I'., OGIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO

«0I] MHEMO3HMHA»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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