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MOSICHUTEJIBHAS 3AIINCKA

PaGouvast mporpamma yueOHOTO Kypca «AnreOpa U Hadajla MaTeMaTHIECKOTO
aHanm3a» 0azoBoro ypoBHs mis obydvaronmuxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe DeepanbHOTO rOCYAapCTBEHHOTO 00pa30BaTeIHLHOTO CTaHAApTa CPETHETO
obmero oOpa3oBaHHS, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
IPEeIbSIBISEMBIX K MAaTeMaTUYeCKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpa3zoBanus. Peanmszamms mporpamMmbl OOECIIEYMBACT OBJIAJCHHUE KIFOUYEBBIMH
KOMITCTCHIIMSIMH, COCTABJISIFOIIUMH OCHOBY JIJISi CAMOPA3BUTHS U HENPEPHIBHOTO
o0Opa3oBaHMs, IETOCTHOCTh OOIMIEKYJIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUA JUYHOCTH OOYJAFOIIIUXCSI.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadajga MaTeMaTHYECKOTO aHAIIM3a» SBIACTCS OAHUM W3
HanOoJIee 3HAYMMBIX B POTPAMME CTapIIeH IIIKOJIbI, TOCKOJIBKY, C OJTHOW CTOPOHBI,
OH o0ecreurnBaeT MHCTPYMEHTaIbHYI0 0a3y IJIsi M3Y4YeHHS BCEX €CTECTBEHHO-
HAyYHBIX KypCOB, & C JPYrod CTOPOHBI, (POPMHUPYET JIOTUUECKOE W abCTpPaKTHOE
MBIIIJICHWE YYalluxcs Ha YpPOBHE, HEOOXOAMMOM JUISI OCBOCHHS KYypCOB
nH(OpPMATHKHU, OOIIIECTBO3HAHUS, HICTOPHH, CJIOBECHOCTU. B paMkax naHHOTO Kypca
y4JaIyuecss OBJIAJICBAIOT YHHUBEPCATLHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMyIHpyeT CBOU JOCTHKEHUS B MaTeMaTH4ecKoi (opme.

Kypc anredpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY IS
YCHENIHOTO OBJAJCHUS 3aKOHAMU (U3UKH, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TCHJICHIIMM OSKOHOMUKH ¥ OOIIECTBEHHOW JKW3HHW, IIO3BOJIACT
OpUEHTHUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOH30BaTh WX B MOBCEAHEBHOW XM3HU. B TOke Bpemsi OBIaJcHHE
aOCTpaKTHBIMU UM JIOTHYECKH CTPOTHMMH MATEMAaTHUYECKUMHU KOHCTPYKIIUSIMU
pa3BUBaET YMEHHE HAaXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTD
YTBEPKJICHUSI, HCTIOJH30BaTh 0000IIEHNe U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHUCCKOE MBIILICHHE. B X0/1€ n3ydeHus
anreOppl W Hadajdl MaTeMaTHYeCKOro aHaiW3a B CTaplied IIKOJe ydJalluecs
MOJIy4alOT HOBBIM OMNBIT PEMICHUS TMPUKIATHBIX 3ada4, CaMOCTOSITEIIbHOTO
MOCTPOEHUSI MaTEMaTUYECKUX MOJIENIE PEaIbHbIX CHUTyalluid W WHTEPIpeTaluu
MOJIYYCHHBIX ~ PENICHUH, 3HAKOMATCA C  IpUMEpaMH  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B TIpPHpPOAC, HAyKe W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEMaTHYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

Kypc obnamaer 3HAUMTENHHBIM BOCHUTATENHHBIM TOTCHIIMAIOM, KOTOPBII
peanu3yeTcsl Kak 4depe3 y4eOHbId Marepuaj, CIocOOCTBYIOMUN (OpMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W Yepe3 CHeluPUKy ydeOHOH IesTeIbHOCTH,



TpeOytoreit CaMOCTOSITENILHOCTH, AKKypaTHOCTH, IPOIOJKUTEIBHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YJIbTAT.

B ocHoBe meToanku 00yueHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaIu3a
JCKUT IEATEIbHOCTHBIA MPUHIUIT OOyYESHHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTUYeCKOT0 aHAJIN3a» BKIIOYAET
CIEAYIOLIME COAEPKATEIbHO-METOANYECKE JIMHUM: «Yuciia M BBIYUCICHUS,
«DyHKIUHN 1 rpadukmy, «YpaBHEHUS U HEpaBeHCTBa», «Hayana maTemarnueckoro
aHanuza», «MHOXecTBa U JIoruka». Bce OCHOBHBIE COAEPKATENBHO-METOINYECKNE
JUHUU H3Y4YalOTCsl Ha MPOTSHKEHUM JBYX JIET OOy4YeHMs B CTaplied IIKOJeE,
€CTECTBEHHO JIOIOJHSASA APYT Apyra U IMOCTEIEHHO HACBIIAACh HOBBIMU TEMAaMHU U
paznenamu. JlaHHBIN Kypc SIBJISIETCS MHTETPaTHBHBIM, MOCKOJBKY OOBEAMHSET B
cebe coaepkKaHME HECKOJbKMX  MaTeMaTU4YeCKUX JUCHUIUIMH:  anredpa,
TPUTOHOMETPHS, MATEMATUUECKUI aHAIU3, TEOpUSI MHOKECTB U 1p. [Io mepe Toro
KaK ydalluecs OBJIAJIEBAIOT BCE 0oJiee MIMPOKUM MATEMAaTHYECKUM armapaToMm, y
HUX T[I0CJIEIOBaTeNIbHO (OPMUPYETCS U COBEPLICHCTBYETCS YMEHHE CTPOUTH
MaTEeMaTHYECKYIO MOJEIIb PEAIbBHOW CUTYalluH, IPUMEHATh 3HAHUS, IIOJIyYECHHBIE B
Kypce «Anrebpa ¥ Hayaja MaTeMaTHYeCKOro aHajiu3a», s pelIeHus
CaMOCTOSITENIbHO ~ C(OPMYJIMPOBAHHOM MaTEMaTHYECKOM 3ajaud, a 3aTeM
WHTEPIIPETUPOBATH IMOJTYYEHHBIN pE3yJIbTaT.

CopepxxarenbHO-MeTOAUYECKasl JIMHUAS «YUucna U BBIYMCICHUS) 3aBEPIIACT
(¢bopMUpOBaHNE HABBIKOB MCMOJIb30BAHUS JACHCTBUTEIbHBIX YHCET, KOTOPOE OBLIO
HA4yaTO B OCHOBHOW mikoJjie. B crapumield mikojse oco0oe BHUMaHHE YIENseTcs
(GOpMHUPOBAHUIO TMPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIIOYAIOUIUX B ce0s
UCIIOJIb30BAHUE PA3JIMYHBIX (OpPM 3alKCHU JIEUCTBUTEIBHOIO YHCIA, YMEHHE
PAlMOHAJIBHO BBINOJIHATh JEUCTBUSA C HHUMM, Je€jaTh NPUKUIKY, OLICHUBATH
pesynbrar. OOyuyaroniyecss MOJNy4aloT HAaBBIKM NPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JICMCTBUM C 4YHCJIaMH, 3allMCaHHBIMM B CTaHJApTHOU Qopme,
VCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OIEHUBAHUS YMCIOBBIX BBIPAKECHUIA.

JIuHns «YpaBHEHHs M HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHUM BCETO
oOydeHuss B CTapuieil MIKoJie, MOCKOJbKY B KaXIOM paszfelie HporpaMMbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIUX 3aaad. OOydarommecs OBIIaJEBAIOT
pa3IMYHBIMM METOJAMHU PELICHUS LEJbIX, PALUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMUUYECKUX U  TPUTOHOMETPUYUECKUX  YPaBHEHHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHNs UCTIOJIB3YIOTCS IIPU UCCIIEA0BAHUN
(GYHKIMI ¢ TOMOUIBIO MPOU3BOJHOM, PEHICHUH NMPUKIAAHBIX 3a7ad U 3aJad Ha
HAaxXOXXJE€HUE HauOONbIIMX M HAUMEHBIIMX 3HauyeHUW QyHkuuu. [lanHas
colepxaTesbHas JIMHUS BKJIIOYaeT B ce0s Takke (OpMHUpPOBAHUME YMEHHUU
BBINIOJIHATh pacyéThl Mo ¢GopmyaaMm, NpeoOpa3oBaHUs LEbIX, PALHMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, & TaKXE BBIPAXKEHUU,



COJIepKalMX CTerneHn u Jjorapudmel. brarogaps u3yudeHuio anreOpandecKkoro
MaTepuasa IpOUCXOAUT AajbHEIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIUICHUST y4aiuxcs, (HOPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PACCYKICHHM,
paboTel C CHUMBOJBHBIMU (OpMaMu, IPEACTABICHUS 3aKOHOMEPHOCTEH M
3aBUCHMOCTEHN B BUJIE PABEHCTB U HEPABEHCTB. Anredpa npeiaraeT 3pPpexTuBHbIE
WHCTPYMEHTBl Il PELIEHUS MPAKTHYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOMYeCKass JHHUS «DPyHKIUMM U TpapuKu» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUAMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIbHOCTD U3YUEHUS MaTepraiia. [3ydyeHne CTeneHHOM, T0Ka3aTeNbHOM,
Jorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (YHKIUM, UX CBOWCTB U Tpa(HKOB,
UCIONIb30BaHue (DYHKUMHN JUIs pelleHusl 3a7a4d U3 APYTruX Y4eOHBIX MPEAMETOB U
pearbHOM XU3HHM TECHO CBA3AHO KAK C MATEMaTUYECKUM aHaJIU30M, TaK U C
pelIeHreM ypaBHEHUI U HepaBeHCTB. IIpu 3ToM OoiblIOe BHUMaHHE yIEISAETCS
(GOopMHUPOBAHUIO YMEHHUSI BbIpaXKaTh (POpMyIaMH 3aBUCUMOCTH MEXAY pa3IndHbIMU
BEJIMYMHAMH, UCCIENOBaTh MOJy4YeHHbIE (DYHKIHUU, CTPOUTh UX TpapuKu.
Marepuai 3Toi coaepKaTenbHOM JIMHUK HALIEJIEH HA Pa3BUTUE YMEHUI U HABBIKOB,
MO3BOJISIONIMX BBIpAXXaTh 3aBUCMMOCTH MEX]ly BEJIMYMHAMHU B Pa3IMUHON Qopme:
aHAIMTUYECKOW, Tpaduueckoil W cioBecHOM. Ero wu3ydeHue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIIECHUI0 U
KOHKPETH3aL1UH, UCII0JIb30BAHUIO AHAJIOTUH.

CopnepxarenpHass nuHuA «Hadana MareMaTnueckoro aHalau3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTU4ECKUX, TaK W MPUKIAIHBIX 3a1ad,
JOCTYIHBIX 00YYaroIMMCsl, y KOTOPBIX MOSIBISETCS BO3MOXHOCTh UCCIIE0BAaTh U
CTpOUTH TpaduKu PYHKIMA, ONPEAEIATh UX HAUOOJIBIINE U HAMMEHBIIINE 3HAYCHNUS,
BBIUUCIIATH IUIOMAAn GUryp u oO0bEMBI Ted, HAXOAUTh CKOPOCTH U YCKOPEHHUS
npoueccoB. JlaHHas conaepiKaTelbHas JIMHHUS OTKPBIBAET HOBBIE BO3MOXXHOCTH
IIOCTPOEHUSI MaTEMaTUYECKUX MOJEIEH pPEAIbHBIX CUTyalud, HaxO0XICHUsA
HaWJIy4ylIero penieHus] B MPUKIAIHBIX, B TOM YHUCJIE COLHUAIBHO-3KOHOMHYECKUX,
3alagyaX. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOIO aHalu3a CIIOCOOCTBYET
pa3BUTHIO A0CTPAKTHOTO, (POPMAILHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(bopMHpPOBaHUIO YMEHUIN paclio3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMAaTUKU B HAyKe,
TEXHUKEe M HUcKyccTBe. OOywaroluecs Y3HAIOT O BBIJAIOIIUXCSA pe3yJibTarax,
NOJIYYEHHBIX B XOJ€ Pa3BUTHSA MATEMATHKHU KaK HAYKH, U UX aBTOPaX.

CopepkarenbHO-METOANYECKas: TUHUSA «MHOXKECTBA U JIOTUKA» B OCHOBHOM
IIOCBAIIEHA  JJIEMEHTaM TEOPHUM  MHOXKECTB. [€OpETHKO-MHOKECTBCHHBIC
IIPEICTABIICHUS IIPOHU3BIBAIOT BECh KypPC IIKOJBHOM MATEMAaTHKU W MPEIJIararoT
HauOoJsiee YHUBEPCAIbHBIN fA3bIK, OOBEIUHSIIONINI BCE pa3Jeibl MAaTEMaTUKU U €€
IPWIOKEHUN, OHU CBSI3BIBAIOT PA3HbIE MAaTEMATUYECKUE TUCLUIUIMHBI B €IUHOE



uenoe. 1loatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHMKY IOHMMAaTh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEMaTUKH M HCIOJIb30BaTh €ro s
BBIPAKEHNS CBOMX MBICIIEH.

B kypce «Anrebpa m Havajga MaTEMaTHMYECKOTO aHaJIM3a» IPUCYTCTBYIOT
TAaKK€ OCHOBBl ~MAaTEMaTH4YECKOTO  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHBI
chOopMUPOBATh HABBIKU MOCTPOCHUS MOJIEIEH peailbHbIX CUTYalHil, HCCIEA0BaHNUS
THX MOJEJIed C MOMOUIBIO ammapaTta aiaredpbl U MaTeMaTHUYeCKOTO aHajiu3a U
UHTEPIIPETALNN TIOJTYUYEHHBIX pe3ybTaToB. Takue 3aaHus BIUIETEHBI B KXK/IbIM U3
pa3aesoB IporpamMmsl, IOCKOJIbKY BECh MaTeprai Kypca IUPOKO UCIIONIb3YETCs [
pelIeHns NPUKIAAHBIX 3anad. llpu pemieHuu peanbHBIX NPAKTUYECKUX 3azad
ydaliecs: pa3BUBAOT HAOJIIOAATENbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIONb30BaTh AHAIOTHMIO, 0000IIATh U KOHKPETH3UPOBATH
npobnemy. [lesareabHOCT MO (OPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIATHBIX
3a/la4 OpraHu3yeTcs B IPOLECCE M3YUYEHHs BCEX TeM Kypca «Airedpa u Havana
MaTEMaTUYECKOIO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

B ydeOHOM 1m1aHe Ha M3yUYeHUe Kypca anreOphl M Hadaa MaTEMAaTHIECKOTO aHaTn3a
Ha 0a30BOM YpPOBHE OTBOJUTCS 2 yaca B HeAento B 10 kiacce u 3 yaca B HEJIGNIO B
11 kmacce, Bcero 3a jBa roja o0ydenus — 170 gacos.

COJEPKAHUE YYEBHOTI'O KYPCA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonanbsubeie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOILIEHTHI,
OECKOHEUHbIE  MepuoAuvecKkue aApodu. ApudMeruyeckue  omnepauud ¢
palMoOHANIbHBIMU YHUCIIAMU, TPe0Opa30BaHMs YUCIOBBIX BhIpakeHuil. [Ipumenenue
Ipo0el W TPOIEHTOB ISl PEIICHHS MPUKIAAHBIX 33/a4 W3 Pa3IUYHBIX OTpaciiei
3HAHUU U PEATbHOM )KU3HH.

JelictBuTenpHble 4nciia. PalMoOHalbHBIE W UPpALMOHANBHBIE YHCIIA.
Apudmernueckre omnepaludd ¢ JeWCTBUTENbHbBIMU yuciaamu. [IpubnmxéHHbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS, IIPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHHM.

Cremmenp ¢ menbiM  mokaszateneM. CranmaptHas (opma  3ammcu
JNEUCTBUTENLHOTO uucha. Mcmonp3oBaHme moaxojsmied  (OpMbl  3aluch
JEWCTBUTEIBHBIX YHUCEN [JI PEIICHUS NPaKTUYECKUX 3a7ad U IPEACTaBICHUS
JAHHBIX.



ApudmeTnueckuii  KOpeHb  HaTypaldbHOM  cremeHd.  JledcTBus  c
apu(PpMETHIECCKUMH KOPHSIMH HATYPAIbHON CTETICHH.

CuHHyC, KOCHHYC W TaHI€HC YUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE IPEOOPa30BaHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETPHUUECKUE (HOPMYJIBI.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, penieHne HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemenue nenbix 1 [poOHO-PaLIMOHANBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenue nppanmoHaibHbBIX ypPaBHEHUM U HEPABEHCTB.

PemieHne TpUrOHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHNE ypaBHEHNUI U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a1a4 U
3a]1a4 U3 pa3IMYHbIX 00JacTei HayKu U peanbHOMN KU3HHU.

DyHKIUHN U TPAPUKH

Oyukius, crnocoObl 3amanus GyHknouu. [paduk  ¢ysxnmu. B3anmuo
oOpaTHbIe PYHKIIUHU.

OO6nactb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yukumuu. Hynu QyHkiumm.
[TpomexxyTku 3HAaKOMIOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduK KOPHS #-OU CTETICHHU.

TpuroHomerpuueckass OKpPYKHOCTb, OIPEAEIECHUE TPUTOHOMETPUUECKUX
(GyHKLIMNA YUCIOBOTO apryMEHTA.

Hauana MaTeMaTH4ecKOro aHajan3a

ITocnenoBaTenbHOCTH, CIOCOOBI 3aJaHus MOCJICIOBATEIILHOCTEH.
MOHOTOHHBIE MOCIIETOBATEIBHOCTH.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHno yObIBaroias
reoMerpuueckas nporpeccusi. CymMma 0€CKOHEYHO YyOBIBAIOIIEH reOMEeTpUUYECKON
nporpeccur. DopMyna CIIOXKHBIX HPOLEHTOB. lcronbs3oBaHue mporpeccuu s
pelIeHns pealbHbIX 3a1a4 IPUKIIAJHOIO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOk€eCTBO, omnepaluu HajJ MHoOXXecTBaMu. Jluarpammbl Jilsiepa—BeHHa.
[IppuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmapara Uil ONMCAaHMS DPEabHbIX
IPOLIECCOB U SIBJICHUH, IPU PEIICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATENBCTBO.



11 KJIACC

Yucaa v BIYMCICHUSA

HarypaneHblie u nensie uncina. [IpusHaku 1eIMMOCTH LENbIX YUCEN.

Crenensp ¢ pauMoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENEHHU.

Jlorapudm yucna. JleciTuuHbIC U HATYPATBHBIE JIOTapU(PMBI.

YpaBHeHMs U HEpaBeHCTBA

[Tpeobpa3oBanHue BbIpaXEHH, COEPIKALIUX JTOTAPUPMBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COAEpXKAIIMX CTENEHU C PaIlMOHATbHBIM
MOKA3aTEJIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS M HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TUHEWHBIX ypaBHEHHI. PellleHre MpUKIAIHbIX 3a7a4 C MOMOUIBIO
CHUCTEMBI JIMHEHHBIX YPABHEHUM.

CucreMbl U COBOKYIHOCTH PAl[MOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IprMeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMAaTHYECKUX
3a]a4 1 33714 U3 Pa3IMuHbIX 00JacTel HAyKu U pealbHOMN KU3HH.

DyHKUMM U TPaPUKHU

Oyuknus. [lepuoanueckue pynkuuu. [lpoMexyTku MOHOTOHHOCTH (DYHKITUH.
MakcuMymbl 1 MUHUMYMBbI (pyHkuud. HauGosnbiiee M HauMeHbIee 3HAUCHHE
(GYHKIIUM HAa TPOMEXKYTKE.

Tpuronomerpruueckre PyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTenbHas u Jorapudmuueckas GyHKIHUU, UX CBOMCTBA U rpaduKH.

Hcnons3oBanue rpadukoB GyHKIMN I pelieHUs YpaBHEHUN M JIMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA i1 HKCCIAENOBAHUS TPOIECCOB U
3aBUCUMOCTEHN, KOTOPBHIE€ BO3HHUKAIOT MPU PEIICHUH 3a/ady U3 APYruX y4eOHbIX
MIPEAMETOB U PEATIbHOMN KU3HHU.

Hauasa MmaTeMaTH4eCKOr0 aHAIHM3a

HenpepriBable ¢pyHKIIMU. MeTon HHTEPBATIOB 7Sl PEUICHHS] HEPABEHCTB.

[IpowsBognast Qyukuu. ['eomerpuyeckuii W (QUIWYECKUA  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJeMEHTApHBIX  (QYHKUUHA.  DOpMyNbl  HAXOXKIACHUS
IIPOM3BOJHON CyMMBI, MPOU3BEACHUS U YACTHOTO (DYHKIIUH.

[TpumeHeHre MPOM3BOIHON K MCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl. Haxoxkaenue HanOobIIero 1 HaMMEHbIIEro 3HauYeHus (QYHKIMKU Ha
OTpE3KE.



[IpuMeHeHue NPOU3BOJHON JII HAXOXKACHUS HAWJIY4Illero pPEUICHUs B
OPUKIAAHBIX 3a7adax, Uil OINpEAENIEHHs CKOPOCTH IIpoliecca, 3aJaHHOIO
bopmyoit uiu rpadpuKoM.

[TepBoo6pa3zHas. Tabnuia nepBooOpa3HbBIX.

WNHterpan, ero reoMeTrpuyeckuii W (Quanueckuid cMbIca. Beruucienue
uHTerpana no popmyne Herorona—JleitOnuna.

IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeOHOro Tmpeamera «MaTemaTnkay JOJDKHO OO0eCIeunBaTh
JOCTI)KCHHUE Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl CICTYIONINX JTNIYHOCTHBIX,
METAINpPEIMETHBIX U MPEJAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJibTaThl OCBOCHMSI MpOrpaMMbl y4eOHOro THpeaMera
«MareMaTuka» XapaKTepU3yIOTC:

['pasxxtaHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3ULIUU 00YUYaIOIIETroCcs KaK aKTUBHOTO
U OTBETCTBEHHOIO 4Yj€Ha POCCHUMCKOrO0 OOIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PDYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUM,
IpoIeTyp TPaXTaHCKOTO o0OmecTBa (BBIOOPHI, OMPOCHI W TIp.), yMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYyHKIMSIMU ¥ HA3HAYEHUEM.

[TaTproTYECcKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIUIOMY U HAaCTOSIIIIEMY POCCUHCKON MAaTEMATUKU, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, HSTUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C IMPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUM HAYKHU U JEATEIIbHOCTHIO
y4E€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHUEM K MHPY, BKJIIOYAsi ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEHN, 00BbEKTOB, 3a]1a4, PEIICHUI, pacCy X ACHHI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA.

DuU3nYECKOE BOCIIUTAHUE:



c(OPMHUPOBAHHOCTHIO yMEHHS TPHMCHATh MAaTeMaTHYeCKHUE 3HaHUS B
WHTEpecax 30pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTJIbIXA, peryJisapHas (u3nuecKast akTUBHOCTD); PU3NIECKOTO COBEPIICHCTBOBAHNUS,
IIPH 3aHITHIX CIIOPTUBHO-037I0POBUTEIHHON JEATEIBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOJIOOWS;, HHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  NIEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccnu u peaan30BBIBATH COOCTBEHHBIC >KM3HCHHBIC TIJIaHBI;
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTreMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHNI0 Ha TPOTSHKCHHH BCEH JXU3HU, TOTOBHOCTHIO K aKTUBHOMY
YYACTHIO B PCIICHUH MPAKTHYCCKUX 33724 MAaTEMaTHUECKOW HAPABICHHOCTH.

DKOJOTUYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJOTHYECKOW KYJBTYphl, TOHUMAHUEM BIIASHUS
COLMATBHO-9KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOIAHON M COLMAIBHOM
cpelbl, OCO3HAHMEM TJIOOAJTBHOTO  XapakTepa OKOJOTHYECKHX  MPoOiIeM;
OpHEHTAIe Ha MPUMEHEHHE MaTeMaTHYEeCKHX 3HAHWUU U1 pEIICHUs 3a1ad B
o0JacTu OKpy KaroIen cpepl, IIaHUPOBAHUS MOCTYITKOB M OIIEHKH UX BO3MOKHBIX
TIOCTICIICTBUH [T OKPY>KAOIIEH CPEIbL.

[leHHOCTH HAYYHOTO TIO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBEHHOHW MPAaKTHUK{, [OHUMAaHHEM
MaTeMaTHYeCKON HayKH Kak cQepbl 4YeIOBEUeCKOH MAesITeNbHOCTH, JTamloB €€
pa3BUTUS W 3HAYMMOCTH JUJIS Pa3BUTHS I[MBHWIW3ALWW; OBJIAJICHUEM SI3bIKOM
MaTEeMaTHKd M MaTeMAaTHYECKOW KyJbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh TMPOEKTHYIO M HCCIIEIOBATEIBCKYIO ACSITEIHLHOCTD
WHIUBUIYATBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPAMMBI y4eOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAICHHEM YHUBEPCATHHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusaMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarOWuxcs (oceoenue
Memooo8  NO3HAHUSL ~ OKpYJXHCAlowWe20  Mupa,  NpUMeHeHue  J102U4eCKUX,
uccnedosamenbCKux onepayuil, ymMeHut pabomams ¢ uHgopmayuei).

ba3oBeie lornueckue NenuCTBuUs:



BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMATHICCKUX
00BEKTOB, TOHATHN, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYIUPOBATH
OTIpe/ie]ICHUs]  MOHATUN, YCTAaHABIMBATh CYIIECTBEHHBI  MPU3HAK
KJIaCCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHWS W CpPaBHEHUS, KPUTEPHUU
IPOBOIMMOTO aHAJIN3A,

BOCIIPUHUMATh, (OPMYJIUpPOBaTH W  TPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIC;

BBISIBSITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aHMMOCBSI3M U
NpOTUBOpeYHs B (aKTax, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npemiaraTh KpUTEPUU JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEYUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOYCHHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIEHO JI0Ka3aTeNbCTBA MaTEeMaTHYECKUX
YTBEP)KJICHUM (TPSMBIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHHs, BBIOMpAaTh Hamboysee MOAXOASAIMUNA C YUYETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBnie HCCICAOBATCIBCKHUC I[CI\/IICTBI/IHZ

MCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT IO3HAHUS;
(GbopMyIMpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUHE, MPOdIEMYy,
yCTaHaBIMBaTh HMCKOMOE€ MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOIUTH CaMOCTOSITEIIEHO CIUUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCIICIOBAaHNE TI0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
oObeKTa, SBJICHHS, MPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3yjIbTaTaM
MPOBENEHHOTO HAOIIOICHUS, WCCIEIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIIEHNUH;

IPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE TIPOIlECCa, a TAKXKE BBIIBUTATH
MIPETNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadopmanueii:

BBISBJIAITH AeUIIMTHI UH(POPMAIUH, JaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha
BOIIPOC U JIJISI PEIICHUS 3a]1auu;



2)

BbIOMpaTh ~ MHGOpPMAIMIO U3  HCTOYHHKOB  PA3NUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIIUIO
pa3IMYHBIX BUAOB U ()OPM IMPEICTABICHHUS,
CTPYKTYypUpOBaTh MH(OPMALIMIO, IPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WUTIOCTPUPOBATh IpapuuecKy;
OLICHUBATh HaJEXKHOCTD uHbOopMauu 1o CaMOCTOSITEIILHO
c(hOpMyIUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnuvie  Kommynuxkamuenwvle  Oelicmeus,  0Oecneyusarom

CchOpMUPOBAHHOCMB COYUATLHBIX HABLIKOS 0OVUAIOUUXCSL.
OO01ienue:

BOCIPUHUMATH U (DOPMYIHPOBATH CYKJICHUS B COOTBETCTBHHU C YCIOBUSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IIMCBMEHHBIX TEKCTaX, AABaTh IOSCHEHHUA IO XOAY pPELICHUS
3a/1a4i, KOMMEHTHPOBATh NOJIy4CHHBIN PE3yJIbTAT;

B X0/ 00CYKIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMOM TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uM, BICKa3bIBaTh HJI€U, HAIICJICHHbBIE Ha TIOMCK
pELICHMs; COINOCTaBIATh CBOU CYXKIEHHS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB JHajiora, oOHapyUBaTh Pa3jIMYMe€ U CXOJCTBO MO3MILIMIA; B
KOPPEKTHOU popme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKEHMUS,;
NOPEACTABIATh  pPE3yJIbTaTbl  PEIICHHs  3aJadd,  JIKCIIEPUMEHTA,
UCCJIEIOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BRIOMPATh (JOpMAT BHICTYIUICHUS
¢ YY€TOM 3aJa4 IPE3EHTALMY U OCOOCHHOCTEN ay JUTOPHH.

CoTpyIHUYECTBO:

MIOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUY aTbHOU
paboThI TIpU pernieHUM YYeOHBIX 3a/lay; MPUHUMATH I1€h COBMECTHOMN
NESATeTbHOCTH, IUIAHUPOBATh OPraHU3AIMIO COBMECTHOM  paboThI,
pachpenensaTh BHIbI paboOT, JOrOBapUBATHCS, OOCYKIATh TPOIECC H
pe3yJbTaT paboThl; 0000IIaTh MHEHHS HECKOJILKUX JIFOCH;

y4acTBOBATh B TPYIIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHECHU,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATH CBOU JIEUCTBHUSI C IPYTUMH WICHAMH KOMAaH/IbI;, OIICHUBATh
KayeCTBO CBOEro BKJIaga B OOMMA MPOAYKT TIO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUSI.

3) Yuusepcanvuvie pecynamuensie oeticmaus, obecneuusarom ghopmuposanue
CMBICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranu3zanusi:

COCTAaBJIATH IJIaH, AJITOPUTM PCHICHHUA 3aaa4U, BBI6I/IpaTB CI1Ioco0 peuicHus C

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEUICHU ¢ y4ETOM HOBOW MH(OPMALIUU.



CaMOKOHTpOJIb:

e BJAJAETh HAaBbIKAMH IIO3HABATEIbHON peQEeKCHH KaK OCO3HAHUS
COBEpIIaeMbIX JIEHCTBUII U MBICTUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCO0aMH CaMOIPOBEPKU, CAMOKOHTPOJIS ITPOLIECCA U PE3yIIbTaTa
peleHusl MaTeMaTUYeCcKOn 3aauu;

e TPEIBUICTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUH 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJCHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLIGHMBATb COOTBETCTBHE pe3yJibTaTa ILETH M YCJIOBUSAM, OOBSICHATH
NPUYMHBI JOCTIDKEHUS WM HEJAOCTHXKEHHS DPE3yJbTaTOB AESTEIbHOCTH,
HAXOAUTh OIIHUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa v Hadajga MaTEMAaTHYECKOTO aHAIM3a)
Ha YPOBHE CpPEJHEro oO0Iero oOpa3oBaHUs JOJKHO OOECIEUUBATH JOCTHKEHUE
CIEAYIOITUX MPEIMETHBIX 00pPa30BaTEIIbHBIX PE3YJIbTATOB:

10 KJIACC

Yucnaa v BBIYMCICHUA

OnepupoBaTh MOHATHSAMH: PALUOHAIBHOE M JIEUCTBUTENBHOE YMHCIIO,
OOBIKHOBEHHAS U JECATHYHAS APOOb, MPOLIEHTHI.

BoimonusaTe  apudmernueckue  omepaldd € PAlUOHAIBHBIMH |
JNEUCTBUTENLHBIMU YHCIIAMHU.

BoInonHITh TpUOIMAKEHHBIE BBHIUUCIEHUS, UCTIONB3YS MpaBUiia OKPYTIEHUS,
JIeN1aTh IPUKHUIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUI.

OmnepupoBaTh MOHATUAMU: CTENEHb C IIEJIBIM TOKa3aTeleM; CTaHaapTHas
dbopma 3amMcu JACUCTBUTENBHOTO YHCIA, KOPEHb HAaTypajlbHOM CTENEHU;
UCITI0JIB30BATh MOAXOISAULYI0 (hOpMY 3alKucCU AEUCTBUTENbHBIX YUCEN JJI PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHBIX.

OmnepupoBaTh MOHATUSIMH: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJBHOTO YIJIa;
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUUECKHE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OmnepupoBaTh MOHATUSMHU: TOXKAECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palroHaibHOE, UPPALMOHAIBHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE
ypaBHEHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUM W pelaTh
TPUTOHOMETPUUECKUE YPABHEHHUS.



BoimonusaTe mpeoOpa3zoBaHUs LIENBIX, PAlMOHAIBHBIX W HPPAIMOHATbHBIX
BBIPKECHUI U PEIIaTh OCHOBHBIC THUITHI IEJIBIX, PAITMOHATBHBIX U UPPAMOHATBHBIX
YPABHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHUS U HEPABEHCTBA JJI PEIICHUS MAaTEMaTHYECKUX 3a/1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTel HAYKU U PEabHOU KU3HH.

MonenupoBaTh peajgbHble CUTyallud Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQXEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJlayM, MCCIEIOBAThH
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM alllapaTta anreopsbl.

DyHKUMH U TPaPUKHU

OnepupoBaTh MOHATUAMU: (PYHKIHMSA, CIIOCOOBI 3a7aHusl (PyHKIMH, 001acTh
OnpeseNieHUus] U MHOXECTBO 3HAueHUN (QYHKIUH, rpaduk (yHKIUH, B3aUMHO
oOpaTHble (PYHKITHH.

OnepupoBaTh MOHATUAMU: YETHOCTh U HEYETHOCTh (PYHKIUU, HYIU QPYHKIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnons3oBate rpaduku GyHKUNN A peLICHUS] YpaBHEHUIA.

CTpouTh U 4MTaTh TPAPUKU JTUHEHHONW (QPYHKIMH, KBAJPATUIHONW (PYHKIIHH,
CTETNEHHOMN (YHKIMH C LETbIM OKA3aTEIIEM.

Wcnonb3oBath rpaguku  QyHKIUN Ui HUCCIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEHN MpU pElIeHUH 3a/a4 U3 JIPYTruX y4eOHBIX MPEIMETOB U pealbHOU
KU3HU; BbIpaXaTh GOpMyJIaMH 3aBUCUMOCTU MEXIY BEITUUYUHAMM.

Havana maTeMaTH4eCKOT0 aHAJIU3A

OnepupoBaTh MOHATUSMU: MOCJIEIOBATEIBLHOCTh, apudmernueckas W
reOMETpPUYECKast MPOTrPECCUHU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBbIBalollasg TreoOMEeTpUYecKast
nporpeccusi, cyMMa 0€CKOHEYHO yObIBaIOIIe reOMETpHUUECKON MPOrPECCHH.

3amaBaTh MOCIEOBATEIIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PELLIECHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OmneprpoBaTh MOHATHIMH: MHOXKECTBO, ONEpAIH HaJ MHOXECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT AJis ONKMCAHUS pealbHbIX
IIPOLIECCOB U SIBJIICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB.

OnepupoBath  MOHSATUAMHU: ONpeJeNieHne,  Teopema,  CIEeJCTBHUE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucnaa v BBIYMCICHUA

OnepupoBaTh TMOHATUAMH: HaTypajdbHOE, LIE€J0€ YUCIO0; HCIOJIb30BaTh
MPU3HAKHU JCIMMOCTHU LEJIbIX YUCEN, PA3JI0KEHHE YKCIa HA MPOCThIE MHOXKHUTENN
JUIS PEILIeHUs 3a/1au.



OnepupoBaTh MOHATUEM: CTEIIEHb C PALMOHAIBHBIM ITOKA3aTEJIEM.

OmnepupoBaTh MOHATUAMHU: JOrapudmM 4YHcla, JECATHYHbIE W HATypaJbHBIC
aorapu@mel.

YpaBHeHUs U HEPABEHCTBA

[TpumeHsTh CBOMCTBa CTeHmeHM Uil NPeoOpa3oBaHUsl  BBIPAXKEHUN;
ONEPUPOBATh NOHIATUSAMHU: IOKA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO; pEIIATh
OCHOBHbBI€ THUIIbI TIOKA3aTEIbHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATe  npeoOpa3oBaHusl  BBIPAXKEHWM, COAEp)KaUIMX JIOrapu(Msl;
OIEpUPOBATh MOHATUIAMMU: JIOTApU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO; pPEIIATh
OCHOBHBI€ THUIIBI JJOTAPU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxoauth perienns npocTelmx TPUrOHOMETPUUECKIX HEPABEHCTB.

OmneprpoBaTh MOHATUSMHU: CHCTEMa JMHEWHBIX YpaBHEHHH U €€ pelleHue;
UCIIOJIb30BaTh CUCTEMY JINHEHHBIX YPAaBHEHUH JIJIs1 pELICHUsI IPAKTUYECKUX 3a]1a4.

Haxoauts pemeHus: NpoCcTEHIINX CUCTEM U COBOKYMHOCTEH pallMOHAIbHBIX
YPAaBHEHUI U HEPABEHCTB.

MonenupoBaTh peajbHble CUTyallUd Ha S3bIKE aire0pbl, COCTaBIAThH
BBIDAKECHUSI, YpPABHEHUS, HEPABEHCTBA M CHUCTEMbl [0 YCIOBHIO 3aJayH,
UCCIIE0BATh IOCTPOEHHBIE MOJIENN C UCIIOJIb30BAaHUEM alIapara aareopsl.

DyHKUMM U TPaPUKHU

OnepupoBaTh MOHATHSMH: MEpHOAUYECKass  (QYHKUMS, MPOMEXKYTKU
MOHOTOHHOCTH (DYHKLMH, TOYKH OJKCTpeMyMa (YHKIHH, HaubOonbliee u
HauMEHbIlIEe 3HAUYCHHUS (QYHKIUU Ha [POMEKYTKE; MCIONb30BaTh UX I
UCCIIeOBaHMsl PYHKIINH, 3aJaHHON TpaduKOM.

OmnepupoBarh MOHATHAMH: TpapUKHU IOKA3ATEIbHOW, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (DYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IIOCKOCTU U
UCIIOJIb30BATh JJISl PELLICHUS] YPaBHEHUI 1 HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTU TpaMKU JIMHEWHBIX YPAaBHEHUH U
UCIOJIb30BaTh UX JJI PEILIEHUS] CUCTEMBI JINHEHHBIX YPaBHEHUIA.

Hcnons3oBathe rpaduku (QyHKUMHA IS HKCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCHUIUINH.

Hauaja maTeMaTH4ecKOro aHAIHu3a

OmnepupoBaTh MOHATUSAMU: HENpepbIBHAs QYHKIUS; IPOU3BOAHAS (DYyHKLUU;
UCIOJIb30BaTh FEOMETPUUECKUN U (PU3NUECKUI CMBICI POU3BOAHOM ISl pELICHUs
3a/1ay.

HaxoauTh npou3BoHbIE 31€MEHTAPHBIX (QYHKIUI, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEIECHUS], YACTHOTO (DYHKIIUH.

Hcnonp30BaTh MPOU3BOJHYIO AJISl UCCIIEN0BaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHATDH PE3YJIbTAThl UCCIEAOBAHMS K IOCTPOEHUIO I'pauKOB.



Hcnonp30BaTh NpOWU3BOAHYIO Ui HAXOXKACHHsS HAWIIY4IIEro pPEUICHUus B
IIPUKJIATHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh MOHATUSMHU: TEPBOOOpa3HAasi ¥  HMHTETpaj; MOHUMATH
reoMeTpUYECKU 1 (U3UYECKUI CMBICT HHTETpaJIa.

Haxonutb nepBooOpa3Hble 31eMEHTapHbBIX (DYHKIINI; BBIYUCIISATH UHTETPAJl 1O
dopmyne Hetorona—JleitOnuna.

Pemare nmpukmanHele 3amadd, B TOM YHCIE COLMAIBHO-3KOHOMHUYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHUYECKOTO aHAJIM3A.
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ITocnenoBsaren
BHOCTHU U
POrpecCuu
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3/start/326717/
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