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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCyIapCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBISETCA OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIleH MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0ecrneynBaeT MHCTPYMEHTAJIbHYIO 0a3y i M3yYeHHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYrod CTOPOHBI, (GOPMHUPYET JIOTUUYECKOE U aOCTPaKTHOE
MBIIJIEHUE YYalluXcd Ha YpOBHE, HEOOXOJAMMOM I OCBOEHHS KypCOB
UH(OpMATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
yYalecss OBJIAaJEBAIOT YHUBEPCAIbHBIM SA3bIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMyIHpyeT CBOU TOCTHXKEHUS B MaTeMaTH4IeCKon popme.

Kypc anreOpsl 1 Hauan MaTeMaTUueCKOro aHajin3a 3aKJIabIBAET OCHOBY IS
YCIICIIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOIIECTBEHHOM >KU3HU, TO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAaET YMEHHE HAXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHHUSI, HCIOJIb30BaTh 0000IIEHNE U KOHKPETH3aLMI0, a0CTparupoBaHue 1
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHe. B xome n3ydenus
anreOppl W Havall MATEMaTHYECKOTO aHaiu3a B CTapiield IIKOJIE ydJalluecs
MOJIyYatOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOTO
MOCTPOCHUSI MaTeMaTHYECKUX MOJIeNield pealbHbIX CHUTYAllMi W WHTEpIpeTaluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEpPHOCTEM B MPHUPOJE, HAYKE M B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEMaTUYECKUMH OTKPHITHUSIMHU U UX aBTOpPaMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENBHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 y4yeOHbId maTepuall, CIOCOOCTBYIOIIMNA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W dYepe3 crneuuduky ydeOHOH AesaTenbHOCTH,



TpeOyroriei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 IOJIYyYECHHBIA PE3yJIbTaT.

B ocHoBe MeToanku 00ydeHus anredpe U HayajaaM MaTeMaTHYeCKOro aHalIn3a
JICKUT JIEATETbHOCTHBIA TPUHIUI O0yYEHHUS.

CrpykTypa Kypca «Anredpa v Hauajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAET
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYMCICHUS,
«DyHkuMK U rpa@ukn», «YpaBHEHHS U HEpaBEeHCTBAa», «Hauana maremaTuueckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COEPKATENBHO-METOIMUECKUE
JUHUU HW3Y4aloTCs Ha MPOTSDKEHMHM JABYX JIET OOy4YeHHUsi B CTaplliel IIKoJie,
€CTECTBEHHO JIOMOJHSASA APYT Apyra U MOCTENEHHO HACHIIIASACh HOBBIMU TEMAaMHU U
paznenamu. J[aHHBIA KypC SIBJIIETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEAMHSET B
cebe colepKaHHE HECKOJIbKMX MAaTeMaTHMYeCKHX JIMCUMIUIMH:  anreopa,
TPUTOHOMETPHUSI, MATEMATUYECKUI aHAJIU3, TEOPUs MHOKECTB U Ap. I1o mepe Toro
KaK yyalluecs OBJIaJIeBalOT BCE OoJiee MMPOKUM MaTeMAaTUYECKUM almnaparoMm, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCSI M COBEPIICHCTBYETCSA YMEHHE CTPOUTh
MAaTeMaTHYECKYIO MOJENb PEAIBHOW CUTYAllMH, IPUMEHATh 3HAHUS, IIOJIYYEHHBIE B
Kypce «Anrebpa u Havyaja MaTEeMaTHYECKOTO aHalu3a», [Js peleHus
CaMOCTOSITENILHO ~ C(OPMYJIMPOBAHHOM  MaTeMaTH4eCKOW 3aJadd, a 3aTeM
UHTEPIIPETUPOBATH I10OJy4YECHHBIN pe3yJIbTar.

ConepxaTenpbHO-METOANYECKAss TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOMW mikoJjie. B crapmieli mikoise oco00oe BHUMAaHHE YJESETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amucCH ACHCTBUTENBHOTO YHCIA, YMEHUE
pPalOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATh
pesynbTaT. OOyuaromuecss MOJYy4YarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs M HEPABEHCTBA» PEATU3YETCS HA TMPOTSHKEHHH BCETO
oOydyeHHMs] B CTaplied IIKOJIe, TMOCKOJbKY B KaXJOM pa3feie MporpaMMbl
MPEIYyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [losydeHHbIe yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKLIMHA C TOMOILBIO TMPOU3BOAHOM, PEIICHUH MPUKIAAHBIX 3a/lady U 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHbIINX 3HadeHuW QyHkuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMupoBaHHE YMEHUU
BBITIOJIHATh Pacy€Thl 1Mo ¢dopMmysaMm, MpeoOpa3oBaHUs IEIBIX, PAUOHATIBHBIX,
UPpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jiorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepHuaa IpOUCXOIUT ajJbHENIIee Pa3BUTHE AITOPUTMHYECKOT0 U a0CTPAKTHOTO
MBIIUICHUST y4aluxcs, (OpPMHUPYIOTCSI HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboTBl C CHUMBOJBHBIMU (OpMaMu, MpPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEeHCTB. Auiredpa npezuiaraet 3¢ HeKTUBHbIC
WHCTPYMEHTBI ISl PELICHUS MPAKTHYECKUX MW ECTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3BMOYKHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYECKass JHHUSA «DPYHKIUM U TpapuKu» TECHO
HeperyieTaeTcs ¢ JpyruMH JIMHUSMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a70a€T
NOCJIEI0BATEIbHOCT U3yUEHHS MaTepuaia. M3yueHue cTeneHHoM, MoKa3aTeabHOu,
Jorapu(pMUYECKO U TPUTOHOMETPUYECKUX (YHKLMA, UX CBOWCTB U TIpa(UKOB,
UCITOJIb30BaHUE (DYHKIMI U1 pelieHus 3aia4d U3 JPYruxX yYeOHBIX MPEAMETOB U
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIU30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3TOM Oonbllloe BHUMaHUE YIENsIeTcs
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMHu 3aBUCUMOCTU MEXTY pPa3IMYHbIMU
BEJIMUMHAMH, HCCJIEA0BATh IMOJYYCHHbIE (PYHKIUU, CTPOUTh UX TIpaduku.
Marepnai 3Toi coAepKaTeIbHON JMHUN HALIEJICH HA PA3BUTUE YMEHUM U HABBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTU MEXKIY BEIMYMHAMU B PA3IMYHON (opMe:
aHAIMTUYECKOM, Tpaduueckoid u ciioBecHOM. Ero wu3yudeHue cnocoOCTBYET
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIH, UCIOJIb30BAHUIO aHATOTHH.

ConepxarenpHas auHMs «Hauama maremMaTuyeckoro aHaimza» MO3BOJISET
CYLIECTBEHHO PACIIMPUTh KPyr KaKk MaTeMaTU4YeCKUX, TaK W MPHUKJIAJHbIX 3ajad,
JOCTYIHBIX 00YYarOIIMMCsl,  KOTOPBIX MOSBISETCSI BO3MOXHOCTh UCCIIEN0BAaTh U
CTPOUTH rpapuKu PYHKIUH, ONPEEATh UX HAUOOJbIINE U HAMMEHbIIINE 3HAUEHUS,
BBIYMCIIATH TUIOMAAU QUTIyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHAsl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOCHUS MAaTeMaTUYEeCKUX MOJEeNeld peanbHbIX CHUTyaluil, HaX0XKJIECHUs
HaWJIY4lIEero pemieHus] B MPUKIAIHBIX, B TOM YHCIIE€ COLMATbHO-DKOHOMHYECKHX,
3alayaXx. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOIO aHajiu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-JIOTUYECKOTO U KPEATUBHOTO MBIIUICHHUS,
(bopMHPOBAHNIO YMEHHI PAcIiO3HAaBATh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HUcKyccTBe. OOydarommecs Y3HAIOT O BBIJAIOLIMXCSA pe3yibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOPaX.

CopepkarenbHo-MeToAMYecKas TMHUS «MHOXEeCTBa U JOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. | €0pPETHKO-MHOKECTBEHHbBIE
IPEJICTaBICHUS MPOHU3BIBAIOT BECh KypPC HIKOJIBHON MaTeMaTHKU M NpejiararT
Haubosiee yHUBEPCATbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3fesibl MAaTeMaTUKU U €€
NPWIOKEHUH, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE



uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETHUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO aHANIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOpPhIE€ IPU3BAHbBI
c(opMUPOBATH HABBIKU MMOCTPOCHUS MOJIENICH peaNbHbIX CUTYaIUil, HCCIET0BaHMUS
THX MOJEJIed C MOMOIIBIO ammapaTa anreOpbl U MaTeMaTHYeCKOro aHaiu3a u
WHTEPHpPETALUU OJIYYSHHBIX pe3yIbTaTOB. Takue 3a/1aHusl BIUIETEHBI B KQXKIbIN U3
pa3zienoB MPorpaMMbl, TOCKOJIbKY BECh MaTepHall Kypca IMIUPOKO UCTIONIb3YETCs IS
pelieHusl TpUKIaAHbIX 3a7ad. [Ipu pelieHuHn peanbHBIX NPAKTUYECKUX 3ajad
yyaliyecs pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000MIATh M KOHKPETH3UPOBAThH
npobiemy. [esreabHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEHICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCsl B MPOIECCe M3YyUEHUS BCEX TeM Kypca «Auredpa u Haudana
MaTEMaTUYECKOTrO aHATN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yyeOHOM 1u1aHe Ha U3y4yeHHe Kypca anreOphl M Hadall MaTeMaTHYeCKOTO aHaIn3a
Ha 6a30BOM YpOBHE OTBOJIUTCA 2 4aca B Henelto B 10 kmacce u 3 yaca B HEJIENIO B
11 kmacce, Bcero 3a Ba roga ooyuenus — 170 gacos.

COAEPKXAHUE YYEBHOTI' O KYPCA
10 KITACC

YucJia 1 BBIYUCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOM, IPOIICHTHI,
OCCKOHEUHBIE  TEpUOAMYECKHE  JpoOu. ApupMeTHUEeCKHe  Oomepanuu ¢
paloOHaJIbHBIMU YK CIIAMH, ITPE00pa30BaHUs YUCIOBBIX BhIpakeHUl. [IpumeHeHne
JIpoOeil U MPOIEHTOB ISl PEIICHUs NMPUKIATHBIX 3a/lad U3 Pa3IMYHbIX OTpacien
3HAHWUU U PEajbHOU KU3HU.

JlecTBUTENbHBIE YHMCJIA. PalMoHabHBIE W WPPAlMOHAJIBHBIC YHCIIA.
Apudmernyeckue omnepanuu C JASHCTBUTCIBHBIMU yuciaaMu. [IpuOmmkéHHBIC
BBIUUCIICHUS, IPABUJIA OKPYTJICHHS, TPUKUIKA U OLICHKA PE3YyJIbTaTa BHIYMCIICHUM.

Crenenb ¢ 1ensiM  TokazateneM. CrangaptHas dopma  3amucu
JNeUCTBUTEILHOTO 4yucia. Mcnonp3oBanue mnoaxoxsmiedi  ¢GopMbl  3alucu
JICUCTBUTEJILHBIX YHCEN ISl PEIICHUS MPAaKTUYECKUX 3aJa4 U MPEACTABICHUSA
JTAHHBIX.



ApudpmeTnueckuii  KOpeHb ~ HaTypaibHOW  cremeHu.  JleiictBus ¢
apu(PpMETHICCKUMH KOPHSIMH HATYPAJIbHON CTEIICHHU.

CuHHyC, KOCHHYC U TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXXJIECTBEHHBIE IPEOOPA3OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUUECKUE (POPMYIIBIL.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHUH U HEPABEHCTB.

Pelienrie TpUrOHOMETPUYECKUX YPABHEHUM.

[IpuMeHEHUE ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a7a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAYKH U peanbHOU KU3HHU.

DOyHkuuu U rpadpuku

OyHkums, crnocodbl 3agaHus ¢GyHkuuu. ['padux ¢yskuuu. B3aumHo
oOpaTHbIe (PYHKITUH.

OO6nacth ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yskimm.
[TpomMexyTKH 3HAKOTIOCTOSAHCTBA. YETHBIC U HEUETHBIC (PYHKIIUU.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpauk KOpHsS N-Oi CTENEHHU.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GyHKIMNA YUCITIOBOTO apTyMEHTA.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEJOBATEILHOCTEH.
MOHOTOHHBIE OCIEN0BATEIBHOCTH.

ApudmeTrnueckast 1 reoMeTprueckas rnporpeccuu. beckoHeuHo yObiBaroIas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. DopMyna CIOXKHBIX NPOLUEHTOB. lcronb30BaHME Mporpeccuu IJis
pelIeHus peasibHbIX 3a/1a4 MPUKJIAJHOrO XapaKkrepa.

MHokecTBa M JIOTHKA

MHoxecTBO, omnepauud Haj MHOxkecTBamu. Jluarpammel Jilnepa—BenHa.
[IpumMeHeHne TeopeTUKO-MHOXXECTBEHHOIO armapaTta JJis OINWCAaHUsS peajbHBIX
MPOLIECCOB U SIBJICHUM, TPU PEUICHUH 3a]1a4 U3 APYTUX yYeOHbIX MPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, JOKA3aTEIbCTBO.



11 KIIACC

Yuciia ¥ BIYMCICHUS

Harypanbubie u nensie uyncina. [Ipu3Haku 1eIMMOCTH LENIBIX YHCEIL.

Crenensp ¢ pamoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENIEHMU.

Jlorapudm yucna. JleciTuuHble U HATypAJbHBIE JIOTApU(PMBI.

YpaBHeHMS U HEPABEHCTBA

[Tpeobpa3oBaHre BbIpaXEHHM, COIEPKALUX JOTrapu(MBbI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPXKAIIUX CTETIEHH C PalMOHAIbHBIM
MOKA3aTEeIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUU. PellleHrne NMpUKIIaIHBIX 337a4 C IOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpruMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMAaTHYECKUX
3a/lay 1 3a7]a4 U3 pa3InuHbIX 00JIacTEel HAYKU U PEAIbHON KU3HU.

DOyHKUMH U TPaPUKH

®Oynkuus. [lepuonnyeckue pyHkuu. IlpomexyTku MOHOTOHHOCTH (DYHKIIUH.
MakcumyMmbl 1 MUHUMYMBI (pyHKkIuu. HauOosblllee M HavMeHbllIee 3HAYEHUE
(GyHKLIHMN Ha TPOMEKYTKE.

Tpuronomerpruueckue QPyHKIUU, UX CBOMCTBA U TPaPUKH.

[TokazaTtenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpa@ukoB QYHKIUN JUIsl pelICHUs YPaBHEHUN W JIMHEWHBIX
CUCTEM.

Hcnons3oBanue rpadukoB QGYyHKIUN JUIsI KCCIEIOBAHHUS TMPOIECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havaja MaTeMaTH4eCKOro aHajin3a

HenpepoiBabie pyHKIMHU. MeTOa HHTEPBAJIOB JIsl PEIICHHS] HEPABEHCTB.

[IpousBoanass  pyukiuu. ['eomerpuuyeckuid ©  (QU3UUYECKUN  CMBICT
MIPOU3BOJHOM.

[IpousBogHbie  d7eMEHTApHBIX  (QYHKIUHA.  DOpMyIbl  HAXOXKIACHUS
MPOU3BOJAHON CyMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHue Mpou3BOAHON K MCCIENOBAHUIO (DYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxkieHue HanbobIero 1 HaMMEHbILIETO 3HaUYeHUsl QYHKIIMHU Ha
OTpE3KE.



[IpyumeHeHne NpPOM3BOJHOM I HAXOXKJEHUS HAWIY4ylIero penieHus B
NPUKIAJAHBIX 3aJadax, Ui ONpeNesieHHus CKOPOCTH Ipolecca, 3aJaHHOro
dbopmyioit wiu rpadpuKoM.

[TepBooOpa3zHas. Tabnuiia nepBooOpa3HbBIX.

WNHrterpan, ero reoMeTrpuyeckuii W (Quanueckuid cMbIci. Brruucienue
uHTerpana no popmyne Herotona—JleitOnuna.

IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeOHOTO TIpenMera «MareMaruka» JOJDKHO 00eCIeuynBaTh
JTOCTIKCHHUE Ha YPOBHE CPETHET0 00IIero 00pa30BaHUs CIASAYIOMNX JTUIYHOCTHBIX,
METaNpPeMETHBIX U TTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOrpaMMbl yuyeOHOTO MpeameTa
«MaremaTuka» XapakTepu3yrTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON TTO3UIIUU 00YyYAIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOIO 4YI€Ha POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBICHUI,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHUEM
B3aUMOJICHCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

[TatproTHyeCcKOE BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJICHTUYHOCTHU, YBAKECHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MATHUKHU, [IEHHOCTHBIM OTHOILICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAaHUIO ITHUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
DKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3aHHOT'O C IMPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIajia B TOCTPOCHUE YCTOMUHUBOTO OYIyIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PeIICHUH, PACCYKICHUI; BOCTPUUMYHUBOCTHIO
K MAaT€MaTUYECKHUM aCIIeKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

Pu3n4ecKoe BOCIIUTAHUE:



c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 6e30MmacHoro o0pas3a KU3HU, OTBETCTBEHHOT'O OTHOILICHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTJIbIXa, peryJisipHast pu3nyeckasi akTUBHOCTD ); (PU3MUECKOTO COBEPIIICHCTBOBAHMUS,
IIPU 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO.

TpyzroBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUMEM LIEHHOCTU TPYAOJIIO0US; MHTEPECOM K
pa3nmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M e MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K  MAaTeMaTUYeCKOMY OOpa30BaHUIO U
CaMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW JKU3HMU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUU IPAKTUUECKUX 3a]1a4 MaTeMaTHYECKON HAIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUYECKON KYyJIbTYpPbl, MOHUMAHWUEM BIIMSHUS
COLIMAJIBHO-?)KOHOMHUYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HaHMEM TIJ00aJbHOTO XapakKTepa JKOJOTMYECKUX Mpo0sem;
OpUEHTAllME Ha NMPUMEHEHHE MATEMATHYECKUX 3HAHUM U1 pElIeHus 3a7ad B
00JIaCTH OKPY>KAIOIIECH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OILICHKU UX BO3MOXKHBIX
MOCIICICTBUUN [T OKPY>KAIOIIEH CPEBI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH W  OOIIECTBEHHOM MPAKTUKH, TMOHUMaHHUEM
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUEeCKOW JESITeIbHOCTH, ITAaroB €€
pPa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKM W MAaTeMaTUYeCKOW KyJIbTypOW Kak CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYK) W HMCCIEAOBATEIbCKYIO AESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeMeTHBIE Pe3yJIbTaThl OCBOCHHS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MareMmaTuka XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oetcmeusiMU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuuseepcanrvmvie  nozmasamenvhvie — Oelicmeus, — 0becneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00y Uarwuxcs (oceoeHue
Memo008  NO3HAHUS — OKpyJcarwe2o0  Mupa,  NpPUMEHeHUe  JI02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBbie Jornueckue JIeUCTBUS:



BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTIpENICICHUS]  TOHSATHH; YCTaHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJIacCCU(UKAIMK, OCHOBAHUSA 1 OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
IPOBOIMMOTO aHAIIN3a;

BOCIIPUHUMATh, (OPMYJIUpPOBaTH M  TIPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

BBISIBJSITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHsl B (akTaxX, NaHHBIX, HAOIONECHUSX U YTBEPKICHUSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEYUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeCTBA MaTEeMaTUYECKUX
YTBEPKICHUHA (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTryMEHTAITHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIIEHUS 1 BBIBOJIBL

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelUICHUs, BBIOMpaTh Hauboiee MOAXOASAIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBble nccienoBaTelIbcKiue JEUCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNH MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTHBOpEUUE, MpolIemMy,
yCTaHaBIMBaTh  MCKOMOE€ M  JlaHHO€, (OpMHUPOBATH  TUIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHHE;

IPOBONUTH CaMOCTOSITENIEHO CIUTaHUPOBAHHBIH OKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BbEKTa, SIBJIECHHUSA, TPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMH, TPOIIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATh 0OOOIIEHHS M BBIBOJIBI IO pe3yJibTaTam
POBEAEHHOTO HAOIONCHHUS, UCCICIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKKEe BBIIBUIATH
MIPENOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabota ¢ nndopmarmeii:

BBISBIIATH ASOUIUTHI HHPOPMAITUU, JaHHBIX, HEOOXOMMBIX Il OTBETa Ha
BOMPOC U JUUTSI PEUICHUS 33/1a4H;



e BbIOMpaTh  WHGOPMAIMIO U3  HCTOYHHKOB  PA3IUYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIHIO
pa3IMYHBIX BUAOB U (POPM TMPEICTABICHHUS,

e CTPYKTYypUpOBaTh MHGOPMAIIUIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSTEJIbHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBIE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo61enue:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKICHHUS B COOTBETCTBHUH C YCIOBHSIMH
¥ LIETISIMU OOIIIEHUS; SICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh MOJYyUYEHHBIN PE3yJIbTaT;

e B X07€ 00CYXJI€HHS 337aBaTh BOIIPOCHI IO CYIIECTBY 00CYX AaeMOU TEMBI,
poOJIEMBI, peIIaeMO 3a/1auM, BHICKAa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pEIICHUS; COMOCTAaBISITh CBOM CYXKACHUA C CYXKICHUSAMH JPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3jM4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIACUs, CBOU BO3PAXKECHHUS;

e TPEICTaBIATH  pE3yNbTAaThl  pEHIeHHs  3aJayd,  OSKCICPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA; CAMOCTOSATEIBLHO BEIOMPATh (POPMAT BBHICTYTUICHHUS
c y4€TOM 3aj]a4 Mpe3eHTaluU U OCOOEHHOCTEH ayAUTOPUH.

CoTpyIHUYECTBO:

e TOHMMATb U UCIIOJIb30BATh NPEUMYIIIECTBA KOMAHIHOMN U MHIMBUY aJIbHOM
paboThl TMpW pelIeHnH Y4YeOHBIX 3a/Jad; MPUHUMATH IIeJIb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBAThb OPraHU3aldi0 COBMECTHOM  padoTHhl,
pacnpenensaTb BHIbI paboOT, JOroBapuBaThCs, OOCYKIaTh MpPOLECC U
pe3yJbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOCH;

e y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CyX1€HUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBHIMOJHITH CBOIO YacTh pabOTBl U
KOOPIMHUPOBATH CBOM ICUCTBUSA C IPYTUMH YJIeHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMIA MPOAYKT MO KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecyiamuensle oeticmausi, obecneuusarom opmuposarue

CMBLCIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

CamoopraHu3zanus:

COCTaBIIAITh IJIaH, AJITOPUTM PELICHUS 3aJjauM, BBIOUPATh CIIOCOO PEIICHUs ¢
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUHN C YYETOM HOBOM MH(MOpMAIUH.



CaMOKOHTpOJIb:

e BJIAJCTh HAaBBIKAMH IIO3HABATEIbHON peQEeKCHH KaK OCO3HAHUS
COBEpPIIIAEMbIX JACHCTBHI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB;
BJIaJIETh CIIOCOOaMH CaMOTIPOBEPKHU, CAMOKOHTPOJIS poIiecca U pe3ysibTara
pelIeHsl MaTeMaTUYecKon 3a1a4i;

e TPEIBUICTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IPU PEIICHUH 3a1a4H,
BHOCHTb KOPPEKTUBHI B JIEITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
TAHHBIX, HAWJCHHBIX OIIHMOOK, BBISIBICHHBIX TPYIHOCTEIH;

e OLIGHMBATh COOTBETCTBHE pe3yJibTaTa ILEIH M YCJIOBUSAM, OOBSICHATH
NPUYHMHBI JOCTIKEHUS! WIM HEIOCTHIKECHUS PEe3yJIbTaTOB JIEATEIbHOCTH,
HAXOAHTh OIHOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Havyajla MaTEMaTUUECKOTO aHan3a
Ha YPOBHE CpPEIIHEro OOIIero oOpa3oBaHUS JOJDKHO 00ECIeUMBATH JOCTHUKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KITACC

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh MOHATUSAMM: PAUUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

BolnonHATh  apudMETHUYECKHE ~ ONepalud € paldOHAIbHBIMU U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BoimonHsaTe npuOAMKEHHBIE BBIYMCIIEHUS, UCIIOJB3YS MpaBUiia OKPYTJICHHUS,
JeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

OnepupoBaTh MOHATHSAMU: CTENEHb C ILENBIM IOKA3aTeJIeM; CTaHAapTHas
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCIIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIECHUS
NIPaKTUYECKUX 3a]1a4 U NPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC Y TaHI€HC MPOU3BOJIBHOTO YIJIa;
MCITI0JIb30BATh 3aMKCh MPOU3BOJILHOTO yTIila Yyepe3 o0paTHbIE TPUTOHOMETPUYECKUE
byHKIIH.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BremonusaTe npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKHUE YPABHEHUS.



BremonusaTe npeoOpa3oBaHus LEIbIX, PAlMOHAIBHBIX M HPPalMOHAIBHBIX
BBIPAXEHUH U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUSI U HEPABEHCTBA JUI PELICHUS MATEMATUYECKUX 3a1a4
¥ 33J1a4 U3 pa3IMYHBIX 001acTell HAyKH U PeaJIbHOM KU3HU.

MopnenupoBaTh peajlbHbIE CUTyalluM Ha S3bIKE aireOpbl, COCTaBJIATh
BBIPDAXKECHNUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, MCCIENOBATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMU: (PYHKLMS, CIIOCOOBI 3aJaHusl (QYyHKIUH, 00JIACTh
ONpEJENCHUs] M MHOXKECTBO 3HA4YeHUW (PyHKUMH, Tpaduk (YyHKIHH, B3aUMHO
oOpaTHbIe (PYHKIUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKLINHU, HYIM (QYyHKLHUH,
IIPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBaTh rpaduku (yHKIMMA 151 peIIEHUs] ypaBHEHUH.

Crpouth M ynTaTh TpaUKU JUHEHHON (PYHKIIMHU, KBAAPATUYHON (DyHKIUH,
CTENEHHOW (PYHKIUU C LIEJIBIM TTOKA3aTeJIEM.

Hcnonp3oBate rpadpuku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHUCUMOCTEN IpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BhIpaxaTh (POpMyJaMU 3aBUCUMOCTH MEX]ly BEJIMUYUHAMH.

Hayana MaTeMaTH4eCKOro aHajamsa

OnepupoBaTh NOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
reOMETPUYECKAsl IPOIPECCUH.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaOllasi TeOMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBaIOUIEH r€OMETPUUECKOM MPOTPECCUM.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
peanbHbIX 337a4 PUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HaJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN AIaparT J1JIsl ONMCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, IPHU PEIICHNUH 33]]a4 U3 IPYTHX yUYEOHBIX MMPEIMETOB.

OnepupoBaTth  MOHATUSMH: ONpPENEIICHUE,  TEOpeMa, CJIEICTBUE,
JI0Ka3aTEIbCTBO.

11 KJIACC

Yucsa ¥ BbIYMCICHUS

OnepupoBaTh MOHATUSAMM: HATypalbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOKUATEIN
JUISL PELICHUS 3a/1a4.



OnepupoBaTh MOHATUEM: CTENIEHD C PALMOHAIBHBIM IIOKA3aTEJIEM.

OmneprpoBaTh NMOHATUAMHU: JOrapudM UKCIa, ACCITUYHBIE U HATypajbHbIC
Jgorapu@mel.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsiTh CBOMCTBAa CTENEHU I NIpeoOpa3oBaHUs  BBIPAKECHHI;
ONEPUPOBATh MOHATUSAMM: IMOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAaIIMX Jorapugmsl;
OIepUpPOBaTh MOHATUAMU: JOTapU(MUUECKOE YPABHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUITBI TIOTApU(PMUUYECKUX YPAaBHEHUIN U HEPABEHCTB.

HaxoauTe pemenust mpoCTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHHU U €€ PELICHUE;
UCITIOJIB30BAaTh CUCTEMY JINHEWHBIX YPAaBHEHUN JUIsl pELIEHUS IPAKTUYECKUX 3a1a4.

HaxonuTte pemeHus NpoCTENIINX CUCTEM U COBOKYITHOCTEM palMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTyallUM Ha S3bIKE alreOpbl, COCTaBIATH
BBIPDAXKECHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 3aJayH,
UCCIIEI0BATh NIOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM alllapara ajareopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MNOHATUAMH: [epuoANYEcKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKM OIKCTpemMyma (PyHKIUH, HauOosblliee U
HauMeEHblllee 3HAueHHUs (QYHKIUM Ha TPOMEXKYTKE; HCIONb30BaTh HUX JIs
uCCien0BaHus (PYHKIUH, 3aJJaHHOUN rpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTEIbHOM, JIOTapuPMUUYECKOW U
TPUTOHOMETPUUECKUX (QYHKUUN; M300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOM TUIOCKOCTH TpaUKU JIMHEHHBIX YPaBHEHUN U
WCITOJIB30BATh UX ISl PEIIEHUS] CUCTEMBI JINHEWHBIX YPaBHEHUM.

Ucnonw3oBaTh rpadukd QYyHKIMH IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

OnepupoBaTh MOHATHIMU: HETPEPHIBHAS (YHKIIHS; TPOU3BOAHAS (DYHKIIHH,
WCITIOJIb30BATh TEOMETPUUYECKUIA ¥ (PU3HMUECKHUI CMBICI POU3BOHON JJIsI PEIICHUS
3a1ad.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIUHI, BEIYUCIIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIENOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSAThH PE3YyJIbTaThl UCCIEIOBAHUS K TOCTPOCHUIO TPaUKOB.



Vcnonp30BaTh TPOW3BOIHYIO JIUISI HAXOXKICHWS HAWIYYIIETO PEIICHUS B
IPHUKJIATHBIX, B TOM YHCJIC COIMAIEHO-3KOHOMHUYECKHX, 3a1auax.

OnepupoBaTh IOHATHSAMHU: TIEPBOOOpa3Has ©  HMHTErpaj; IOHUMATh
reOMETPHUUCCKUHN M (PU3MUYCCKUI CMBICT MHTETpaIa.

HaxonuTh nepBooOpa3HbIC 2JIEMEHTAPHBIX (PYHKIINH; BBIYACIISATH HHTETPAT 110
dbopmyne Hrrorona—JleliOuua.

Pemarhs npukiagHbpie 3aJa4d, B TOM YHUCIIEC COIMAIBHO-DPKOHOMHUYECKOTO H
(u3MUecKOro xapakrepa, CpeJCTBaMi MaTEeMaTHUYCCKOTO aHAJIN3A.
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