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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas mporpamma yue6HOro Kypca «Anredpa u Havyajga MaTeMaTHYECKOTO
aHasn3a» 0a30BOro ypoBHs A oOywaromuxcs 10 —11 kmaccoB pa3paboraHa Ha
ocHOBe DeiepabHOTO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHusA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUI,
MPEABSBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, W TPAAHULMA POCCHICKOTO
oOpazoBaHus. Peanuzaiusi mporpamMMbl 00€CIIEYMBAET OBJIAJICHUE KIIHOYEBBIMU
KOMIIETEHIIUSMH, COCTABIIIOIIMMU OCHOBY JAJII CaMOPAa3BUTHsI M HENPEPHIBHOTO
oOpa3oBaHMsl, LIETOCTHOCTh OOIEKYIbTYPHOTO, JUYHOCTHOIO U MO3HABATEIBHOTO
Pa3BUTHUS JTUYHOCTU OOYUAIOIIUXCS.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadajga MaTeMaTHYECKOTO aHAIM3a» SBIACTCS OJHHUM W3
HamOoJiee 3HAYUMBIX B MPOTPaMME CTapIIeil IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO€CleYuBaeT HWHCTPYMEHTAIbHYIO 0a3y sl H3Y4eHHUS BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYTOM CTOPOHBI, (OPMHUPYET JOTUUECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalluXCsl Ha YPOBHE, HEOOXOIUMOM I OCBOCHHS
KypcoB WHGOPMATHKH, OOIECTBO3HAHMS, HCTOPUHU, CJOBeCHOCTH. B pamkax
JTAHHOTO Kypca Y4Yalluecs OBJAJIeBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOU
HayKH, KoTopas (GopMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOU opMme.

Kypc anrebpsl u Hagasm MaTeMaTHYeCcKOTo aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCHEITHOTO OBJAJACHHUS 3aKOHAMW (U3UKH, XUMHUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJCHIIMM HSKOHOMUKH M OOIIECTBEHHOW IKU3HM, I[O3BOJSET
OPUEHTHUPOBATLCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJL30BaTh WX B TOBCEIHEBHOW KM3HHU. B TOXe Bpems OBIaIcHUE
a0CTpaKTHBIMA W JIOTHYECKH CTPOTHMH MAaTEMAaTHYCCKUMH KOHCTPYKIHUSMHU
pa3BUBaeT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH
YTBEPKICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AIUI0, a0CTparupoBaHue u
aHajoruio, GOpMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlIeHHe. B xone nzydenus
anreOpbl M Hayajl MaTEMaTHUYECKOTO aHaliu3a B CTapIIed IIKOJIe Yydaliuecs
MOJIYJatOT HOBBIM OMBIT PEMICHUS TMPUKIATHBIX 33134, CaMOCTOSTEILHOTO
MMOCTPOEHUS MaTeMaTUYECKUX MOJIENIe PEabHBIX CHUTYyallud W WHTEpIpeTanuu
MOJIYYCHHBIX  pEIICHUHN, 3HAKOMATCA C  [pUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TpPHUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIONTUMUCS
MaTEMaTHYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

Kypc oOnamaer 3HAUMTETBHBIM BOCHHUTATCIBHBIM TOTEHIIMAIOM, KOTOPBIH
peanu3yeTcs Kak udepe3 y4eOHbI Marepual, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHHS, TaK M dYepe3 chenuduky ydeOHOM AesITebHOCTH,



TpeOyronen CaMOCTOSITEIIBHOCTH, AKKypaTHOCTH, MPOJOJKUTEITbHON
KOHLECHTPAIIMA BHUMAHUS U OTBETCTBEHHOCTH 34 MOJYyYE€HHBIN PE3YJIbTaT.

B ocnoBe Mmeroaumku oOydeHus anreOpe M HavyallaM MaTeMaTHYECKOTO
aHaJM3a JISKUT JIeITSIIbHOCTHBIM MPUHITUI 00yYEHUS.

Crpykrypa Kypca «Anredpa u Hauajaa MaTeMaTUYECKOTO aHAIN3a» BKIIOYAET
CIEYIOIINE COJEPKATECIBbHO-METOIUUECKAE JUHUK: «YHUCna W BBIYUCICHUS,
«DyHkiuu  u rpadukuy, «YpaBHEHHUS UM HepaBeHCTBa», «Hauwama
MaTeMaTH4YeCKOro aHaiauza», «MHOXecTBa U JIoTMKa». Bce OCHOBHBIE
COAEPKATEIbHO-METOUYECKNE JIMHUM W3Y4al0TCid Ha TMPOTSHKEHUU [JIBYX JIET
0o0y4eHHUs B CcTapuiel IIKOJie, €CTECTBEHHO JIOMOJHSSA APYT JIpyra U MOCTEIEHHO
HACBIIIASICh HOBBIMM TEeMaMM W paszaenamMu. JlaHHBIA KypCc  SIBJISIETCA
WHTETPAaTUBHBIM, IIOCKOJIbKY OOBEAMHSECT B cebe cojJiep)KaHHe HECKOIbKHUX
MaTEMaTUYECKUX AUCIUIUIMH: alreopa, TPUrOHOMETPHUSI, MAaTeMaTHUYECKUN aHAIH3,
Teopust MHOKeCTB U Jip. [lo Mepe Toro kak ydaiiuecs OBJaJIeBalOT BCE Ooiee
IIMPOKUM MAaTEeMaTUYECKUM aliapaToM, Y HUX MOCJIEI0BATEeIbHO (popMUpyeTcs u
COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMATHYECKYI0 MOJEIb PEalbHOU
CUTyallMM, TPUMEHSATh 3HAHUS, TOJIyYeHHbIE B Kypce «Airedpa W Haudana
MaTEMaTUYECKOTO aHallh3a», JJIsl PEIICHUs] CaMOCTOSITENIbHO CHOPMYITHMPOBAHHON
MAaTEMATUYECKOM 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT.

ConepxkartenpHO-METOANYECKAs JIMHUA «YHHClIa U BBIUUCICHUS 3aBEPIIACT
(dbopMHpOBaHrE HABBIKOB MCIOJB30BAHUS JICHUCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW IKojie. B crapmiedi mikone oco0oe BHHUMAaHUE YIEISETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
WCIIOJB30BaHUE PA3IUYHBIX (OpPM 3amucH JEUCTBUTEIBLHOIO YHCJIA, YMEHHE
pallMOHATIBHO BBIMIOJHATh JIEUCTBUSL C HUMH, JA€JaTh NPUKUAKY, OICHUBATH
pesynbTar. OOyuarommuecs: MOJY4YarOT HAaBBIKM MNPUOIMKEHHBIX BBIYUCIICHHM,
BBITIOJTHEHUS JICUCTBUH C YHCIIaMM, 3allMCaHHBIMH B CTaHIApTHOW dopme,
HCMOJIb30BaHUSI MATEMAaTUUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIuans «YpaBHEHHST U HEPABEHCTBA» pPEAIU3YETCS HAa MPOTSKEHUU BCETO
oOyuyeHusi B cTapuiedl IIKoJe, TOCKOJbKY B KaXIOM paszfeie MporpaMMbl
PETyCMOTPEHO pEIlIeHNEe COOTBETCTBYIOMUX 3a7ad. OOyuaromuecss OBJIaJIeBaOT
Pa3IMYHBIMU METOJIAMU pELICHUS LEJbIX, PAalUOHAIBHBIX, HUPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JOTapu@MUYECKMX UM  TPUTOHOMETPUYECKUX  YpPaBHEHUH,
HEPABEHCTB U UX CUCTEM. [loydeHHbIE YMEHUS UCTIOJIB3YIOTCS MIPU UCCIIEIOBAHNUN
GyHKIIUNA C TIOMOIIBI0 TIPOW3BOJHOM, PEIICHUH TPHUKIAJAHBIX 33/ad W 3a7ad Ha
HAaxXOXJE€HWE HauOONBIIUX W HAUMEHBINIUX 3HaueHUW QyHKuU. [lanHas
colepkaTeNbHasl JIMHUS BKJIIOYaeT B ceOs Takke (QOopMUpOBaHUE YMEHUM
BBITIOJTHATh pacu€Thl 1o ¢dopmysiaMm, MpeoOpa3oBaHUsl IEJbIX, PAIMOHAIBHBIX,
UPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKEHU,



colepKalMX CTeNeHW W Jorapudmbl. braromaps uM3ydeHUIO anreOpandecKoro
Marepuanga TMPOUCXOJWT  JaJbHEWIIee pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKTHOTO MBIIUICHUAS YYaIIuXxcs, (OPMUPYIOTCS HABBIKH JICTyKTHBHBIX
paccyxaeHuid, pabOTBI ¢  CHMBOJBHBIMH  (opMaMH,  TPEICTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCHUMOCTEH B BHJC PABEHCTB M HEpaBEHCTB. AureOpa
npemiaracT A(GQGEKTHBHBIE HWHCTPYMEHTHI [JISI PEMICHUS TMPAKTHUYCCKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
SI3bIKA HAYKH.

CopepxarenpHo-MeTOMMYecKass JUHHS «DyHKIUM W TpaduKu» TECHO
MePETUIeTaeTCs C APYTUMH JIMHUSMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIC 3a1aET
MOCJIEZI0BATEILHOCTD U3y4CHUs MaTepuaa. Nzyuenune CTCTICHHOM,
MIOKa3aTEIBHOM, TOTapHU(PMUIESCKON U TPUTOHOMETPUIECKIX (DYHKIIUH, NX CBOMCTB
U rpaduKoOB, UCIOJIb30BaHUE (PDYHKIMHN ISl pelIeHUs 3a7ad U3 JAPYTUX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHaJIU30M,
TaK W C PEIICHWEM YpaBHEHWW W HepaBeHCTB. [Ipm 3TOM OoJbIIOe BHUMaHUE
yaensercss (GOpMUPOBAHUIO YMEHHsI BBIpaXaTh (POpMyJilaMu 3aBUCUMOCTH MEXIY
Pa3IMYHBIMK BEJIMYMHAMH, MCCIIEIOBATh TMOJyYEHHbIE (YHKIHUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJiepKaTelIbHOM JIMHUM HalleJIeH Ha pa3BUTHE YMEHUUN
U HABBIKOB, ITO3BOJISIONIMX BBIPAXKATh 3aBUCHUMOCTH MEXIy BEIWYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3ydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHass nuHus «Hadanma MareMaTnueckoro aHaiu3a» IO3BOJSET
CYIIECTBEHHO PACIIMPHUTH KPYT KaK MAaTEeMaTHYECKUX, TaK M MPHUKIATHBIX 3a/1ad,
JOCTYITHBIX 00YYaIOmUMCS, Y KOTOPBIX MOSBISETCS BO3MOKHOCTh MCCIIEIOBATh U
CTpoUTh Tpapuku (QYHKIUN, ONpENeNsITh WX HAWOONbIINE W HAUMEHBIINE
3HAUEHUS, BBIYUCIATH TUIOMAAN (QUTYp B OOBEMBI TeN, HaXOAUTh CKOPOCTH U
yCKOpeHHsl TporeccoB. JlaHHas comep)kaTellbHas JHHHUS OTKPBHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHHS MAaTeMaTHYEeCKUX MoJeNield pealbHBIX CHTYaIUH,
HaXOXXJCHUS HAWTYUIIero PEIICHHWS B TMPUKIAIHBIX, B TOM YHCIE COITHATBHO-
HPKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAaMH MAaTE€MaTHYECKOTO aHaIn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (OPMAIBHO-JIOTHYECKOTO U KPEATUBHOTO
MBIIIJICHUS, (OPMUPOBAHUIO YMEHHHA pACIIO3HABATH IMPOSBICHUS 3aKOHOB
MaTeMaTHKM B Hayke, TEXHHKE U HcKycctBe. OOydaromuecs y3HAIOT O
BBITAIONINXCST PE3yNbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U UX aBTOpax.

ConepxarenpHO-MEeTOAUYeCKass JUHUS «MHOXKECTBa U JIOTUKAa» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTaM  TEOPUM  MHOXECTB.  T€OpETHKO-MHOKECTBCHHBIC
IIPEICTABIICHUS TTPOHMU3BIBAIOT BECh KypC IMIKOJIBHOW MaTeMaTHKH M TPEIJiararoT



HaubOosee YHUBEPCATbHBIN SA3bIK, OOBEANHSIIONINI BCE Pa3/Iesibl MATEMATUKHU U €&
MIPUWIOKEHUHN, OHHM CBS3BIBAIOT PAa3HbIE MAaTEMATUYECKUE IUCLUILIMHBI B €IUHOE
nenoe. [loaToMy BaKHO AaThb BO3MOXKHOCTh WIKOJIBHMKY HNOHHMMATh TEOPETHKO-
MHOKECTBEHHBI $I3bIK COBPEMEHHON MAaTeMaTWKM W HCIOJb30BaTh €ro s
BBIPA)KEHHSI CBOMX MBICJIEH.

B kypce «AnreOpa m Havyajla MAaTeMaTHYECKOrO0 aHAINW3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBBl MAaT€MAaTHYECKOrO0 MOJCIHUPOBAHUS, KOTOpbIE  IPU3BAHbI
c(OpMHUPOBATH HABBIKU ITOCTPOEHMSI MOJIENIEN peaIbHbIX CUTYAllUi, NCCIIE10BAaHUS
ATUX MOJENEN C MOMOIIBI0 ammapaTa aiaredpbl U MaTeMaTHUYECKOTo aHaiu3a U
MHTEPIPETALNH NOJYYCHHBIX pe3ynbTaToB. Takue 3aJaHus BIUIETEHBI B KaXAbIA
U3 pa3leNoB IPOrpaMMBbl, IIOCKOJIBbKY BECh MaTepUal Kypca IIHPOKO MCIIONIb3YETCs
JUIA pelIeHUs] NPUKIAaIHbIX 3a7a4. [Ipy pemeHnn peanbHbIX MPaKTHUYECKUX 3adad
yJaliyecs: pa3BUBAIOT HaONIOAATEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBarbCsi, HMCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH
npobsnemy. [learenbHOCTh O (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX
3aJla4 OpraHu3yeTcs B MPOLECCE M3YYEHHs BCEX TeM Kypca «AnredOpa v Hagaia
MaTEMaTUYECKOIO aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM mutaHe Ha wW3ydeHHE Kypca aiareOpbl M Hadal MaTeMaTHYECKOIO
aHanu3a Ha 0a30BOM YpOBHE OTBOAMUTCS 2 4aca B Henento B 10 kinacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Pannonanpupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOIICHTHI,
OCCKOHEYHbIE  MepUuoAuvecKkue Japodu. ApudpMmeTudyecKkue  omepanud C
palroHaIbHBIMU YUCIIAMU, TPE00Pa30BaHUs YMCIOBBIX BhIpakeHui. [Ipumenenue
Apobeil 1 TPOIEHTOB JJIsl PElIeHUs] MPUKIAAHBIX 33/1a4 U3 Pa3IMYHBIX OTpacien
3HAHUU U PEaJIbHOM KU3HMU.

JlelicTBUTENbHBIE YHWCNa. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCHA.
ApudmeTrnueckue omnepanudyd ¢ JACUCTBUTEIbHBIMU YHclIaMu. [lpuGmkéHubie
BBIYMCIICHUS], IPABUIJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTAaTa BHIYMCICHUN.

Crenenb ¢ 1ensiM  nokazareneM. CranpaptHas — (opma  3amucu
aeiictBuTtenpHOro  uucna. Mcnomp3oBaHue —mnoaxonAmedl  (GopMmbl  3amucu
JNEUCTBUTEIBHBIX YHUCEI I PELICHUS IMPAKTUYECKUX 3a4a4 U IPEICTABICHUSA
JAHHBIX.

ApudmMernyecknii  KOpeHb  HaTypaJlbHOM  crTeneHu.  JledictBus  c
apu(pMeTHYECKUMU KOPHAMHU HATYpaJIbHOMN CTETICHHU.

CHHYyC, KOCHHYC U TaHI€HC YMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI'€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHBIE
TPUTOHOMETpUUYECKUE (OPMYIIBI.

YpaBHEHHE, KOpEHb ypaBHEHHs. HepaBeHCTBO, penieHHEe HEpPaBEHCTBA.
MeTton UHTEpPBAJIOB.

Peenue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUM U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHU M.

[IpruMmeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a]a4
Y 33J1a4 U3 Pa3IMvHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DYyHKIUHU U TPAPUKHU

Oynkius, crnocoObl 3amanus (yuakmuu. [paduk  Gyskiuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OO6nactb onpeneseHUss U MHOXKECTBO 3HaueHu (ynkuuu. Hymu QyHkmuu.
[IpomexxyTkH 3HAaKOMOCTOSHCTBA. YETHBIE U HEUETHBIE PYHKIUU.

CrenenHas pyHKIMS C HaTypaJbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-Oi CTEIEHHU.



Tpuronomerpruyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIIMIT YUCIOBOTO apryMEeHTa.

Hayaja MaTeMaTH4ecKOro aHajamn3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aaHus MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MIOCIIEIOBATEIBHOCTH.

ApudmeTnueckas U reoMeTpuuecKas Mmporpeccuu. beckoHeuHo yObIBaroImas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUYECKON
nporpeccur. GopMyna CIOXKHBIX HPOLEHTOB. Vcronb30BaHME MPOrpeccUu s
pELICHUs pealIbHbIX 3a]1a4y MPUKIIATHOTO XapaKTepa.

MHoKecTBa H JIOTMKA

MHoXecTBO, omnepauuu Haj MHOxecTBamu. Jluarpammel Oitnepa—BenHa.
[IpruMeHEHNE TEOPETUKO-MHOKECTBEHHOIO amnmapara il ONUCAaHUs pealbHBIX
IPOLIECCOB U SIBJICHUH, IPH PELICHNUH 33]1a4 U3 IPYTUX y4EOHBIX IPEAMETOB.

Onpenenenne, TeopeMa, CIeICTBUE, T0Ka3aTEIbCTBO.

11 KIIACC

Yuciia v BBIYMCICHUSA

HarypanbHabie u nensle yncia. [IpusHaku 1eIMMOCTH LEIIbIX YHACEIL.

Crenenb ¢ pauMOHAIBHBIM NTOKa3aresieM. CBOMCTBA CTEIIEHH.

Jlorapugm ymcna. JlecaTuyHbIE U HaTypaIbHbIE JOTapU(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXeHU, COAEPKALIUX JTOTapU(MBI.

[IpeoOpa3oBaHue BBIpRXKEHUH, COAEpXKAIIMX CTEHNEHH C palUOHAJIbHBIM
IIOKa3aTEeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS U HEPABEHCTBA.

CucTeMbl TUHEWHBIX ypaBHEHMI. PellleHre MpUKIIAaIHbIX 3a/1a4 C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTeMbl U COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a/ad U 3a/ad U3 Pa3U4HbIX o0JacTedl HayKu M peajbHOU
KU3HU.

DYyHKIUHU U TPAPUKHU

Oyukuus.  [lepuonnueckne  ¢yHkuuud. [IpomMexyTku  MOHOTOHHOCTH
¢yHkuud. MakcuMymbl U1 MUHUMYMbl (QyHKUIMU. HauOoiblliee W HanMeHbIIee
3HaueHUe (PYHKIIMH Ha IPOMEXKYTKE.

Tpuronomerpuueckne QPyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazaTenbHas u jorapudmuueckas GyHKIHUU, UX CBOMCTBA U rpaduKH.



Hcnonp3oBanue rpadukoB (PYHKIMMA 7S PELICHUS] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Wcnonb3zoBanne rpagukoB (QYHKIUN Ui KCCIEIOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOPbI€ BO3HHMKAIOT IMPHU PEIICHUU 3a/lady U3 APYrHX y4eOHBIX
IIPEAMETOB U PEATIbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepriBable GpyHKIIMH. MeTO1 HHTEPBAJIOB JIJIsl pEIICHUS] HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudecknii u  QuU3MUECKUH  CMBICIH
IIPOU3BOJTHOM.

[IpousBogubie  dieMeHTapHBIX  GyHKIuA.  DopMmynbl  HAXOXKACHUA
MIPOU3BOIHONM CYMMBbI, TPOU3BEACHUS U YACTHOTO (PYHKIIHA.

[IpumMeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIETro 3HaUeHUs1 PYHKIMHU Ha
OTpE3KE.

[IpumeHeHne TPOU3BOAHOM I HAXOXKACHUS HAWIIy4dllIerO pEIICHHS B
NPUKIAIHBIX 3aJadax, i1 ONpPEACNIEHUS CKOPOCTHM IIpolecca, 3aJaHHOIo
dbopmynoii umu rpaduKom.

[TepBooOpaznas. Tabnuiia nepBooOPa3HBIX.

Wurerpan, ero reoMeTpuyeckuid W (usmyeckuid cmbicia. Beruucienue
uHTerpana no gpopmyne Herorona—JleliOHuna.



IHINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOTO Tmpenmera «MaTemarnkay JOJDKHO OOecreunBaTh
JOCTIDKEHUE Ha YPOBHE CPETHETO 00IIETro 0Opa30BaHUs CIICIYIONUX THIYHOCTHBIX,
METanpeIMETHBIX B ITPEIMETHBIX 00pPa30BaTEIbHBIX PE3Y/IbTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI MpOrpaMMbl y4eOHOTO MpeaMera
«MareMaTrka» XapakTepU3yrOTC:

I'pasxxtaHCcKOE BOCIIUTAHMUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIINN 00YUAIOMIET0Cs KaK aKTHBHOTO
U OTBETCTBEHHOTO WIEHA POCCUHCKOrO OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpaxaaHckoro oOmiecTtBa (BBIOOpPHI, ONPOCHI U TMpP.), YMEHHEM
B3aMMO/JICUCTBOBATh C COIMAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM.

[TatproTryeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXKAAHCKON UACHTUUYHOCTH, YBaXKEHUS K
MPOIIIOMY U HAaCTOSIIIIEMY POCCUHUCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUAM POCCHMCKUX MATEMATHKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUW B JIPYTUX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMHMKHU.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapOoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, HATHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0CO3HAHHWEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, penIeHuH, paccyXIEHUM;
BOCIIPUUMYHUBOCTBIO K MATEMAaTUYECKUM ACTIEKTaM PAa3JIMYHBIX BUIOB UCKYCCTBA.

Pur3nuecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTUYECKHE 3HaHUS B
UMHTEpecax 370pOBOro U 0€30MacHOTro o0pasa *KU3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHMUE, COATAHCUPOBAHHBIA PEKUM 3aHATUU U

OT/bIXa, peryispHas busnueckas aKTUBHOCTb); (bu3UIEeCcKOro
COBEPIIICHCTBOBAHHS, npu 3aHITHSIX CIIOPTUBHO-03/TOPOBUTEIHLHOM
JESITEIbHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYZYy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  IEATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymed mnpodeccur U Ppeanu30BbBIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHHIO U
caM000pa30BaHUI0 HA NPOTSHKEHUH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYACTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMaTUYECKOM HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO HIKOJOTUYECKON KYJIbTYpbl, TMOHUMAHHEM BIIASHHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLUAIBHON
Cpelpl, OCO3HaHMEM TJ00aJbHOTO  XapakTepa HSKOJOTHYECKUX MpodieMm;
OpHUEHTAlMEl Ha MPUMEHEHUE MATEMAaTUYECKUX 3HAHUU JJIsI pEIICHUs 3a1ad B
0o0JIaCTH  OKpYy’Karoliel cpeapl, IUIAaHUPOBAHMSI TOCTYNKOB M OIEHKH UX
BO3MOKHBIX MTOCJIEACTBUMN ISl OKPYKAKOLIEN CPEBI.

[leHHOCTH HAYyYHOTO MO3HAHUSL:

c(hOPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAaykKM U  OOIIECTBEHHOM  MpaKTUKH, MOHUMaHUEM
MaTEMaTUYECKON HayKd Kak cgepbl YelIOBEUECKOW MeSITeIbHOCTH, JITaroB €&
pPa3BUTUSI M 3HAUYUMOCTH JIJIS Pa3BUTHUS IMBWIM3ALUM, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOW KakK CpEJCTBOM TO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIISITh ITPOCKTHYKO M HCCIEHOBATENIBCKYIO JESITEIBHOCTD
WHJVMBHUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHBIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI y4eOHOTO TMpeaMera
«MaremaTuka» XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvmvie  nosmaeamenvhwvie — Oelicmeus, — 0becneuusarom
Gdopmuposarue 06a3068bIX KOSHUMUBHBIX NPOYECCO8 00VUAOWUXCS (0C8OeHUE
Memoo0o8  NO3HAHUA — OKpYJcalowe2o  mMupd,  NpuMeHeHue  J102UYECKUXx,
UCCIe008amenbCKux onepayutl, ymeHut pabomams ¢ ungopmayueti).

bazoBble lornyeckue NenCTBUS:

e BBIABJSITh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKA MATEMATUIECKUX
00BEKTOB, TOHSATHN, OTHOMIEHWH MEXIY IOHATUIMH; (HOPMYIUPOBATH
OTpenecHUs]  TMOHSATHUW; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
Kiaccuukanyuu, OCHOBAaHMS JJIsi OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
MIPOBOAMMOTO aHAJIN3a;



BOCIPUHUMATh, (GOPMYIUPOBATH W  NIPEeOOpPa3OBbIBaTh  CYKICHUS:
YTBEpAUTENbHbIE W OTpULIATEIbHbIE, €AMHUYHBIC, YaCTHBIE M OOILIHE;
YCIIOBHBIE;

BBISIBIISITH ~ MaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npoTuBOpeursi B (akTax, AAHHBIX, HAONIONCHUAX U YTBEPKICHUSIX;
mpenjaraTb  KpUTEpUU AN BBISIBICHHA ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYMH;

JieaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;
IPOBOIUTH CaMOCTOSITEIIbHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPXKACHUM (MIPSIMBbIE U OT MPOTUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
OPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJECHUS U BBIBOJIBI;

BBIOMpATh Croco0 pemieHus y4yeOHOUM 3amaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIIEHUs, BbIOMpATh HauOOJEe MOAXOMAUIMI € Y4ETOM
CaMOCTOSITENTHHO BBIJICIIEHHBIX KPUTEPHUEB).

bazoBnbie HCCIICAOBATCIBCKUC HGﬁCTBHH:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATENbCKUI MHCTPYMEHT IO3HAHUSA;
(opMynHpoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHBOPEUYUE, NPOOIEMY,
yCTaHaBJIMBaThb HUCKOMOE€ U  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIHO CIUIAaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEJIOBAaHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCcKOro
00bEKTa, SBJIEHMUS, TPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00BbEKTaMHU, SIBJICHUSIMU, IPOLECCAMU;

CaMOCTOSTENIbHO (OPMYJIUPOBATH 000OIIEHUS U BBIBOJBI TI0 PE3yJIbTaTaM
OPOBEAEHHOIO HAOJIOJIEHUS, MCCIIEOBAHUS, OLIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB M 0000LIECHUH;

MPOTHO3MPOBATh BO3MOKHOE pPA3BUTHE MPOLIECCa, a TAKXKE BbIJBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PaboTa ¢ undopmariueii:

BBISIBJISITH J1epULMTH MHPOpPMALMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETa
Ha BONPOC U JJIs PEICHUS 33]a4H;

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3JMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIUIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTABICHMUS;

CTPYKTYpUPOBaTh MH(GOPMALIMIO, IPEJICTABISATh €€ B Pa3IMUHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;



2)

OLICHUBATh HaJEXKHOCTh uHbOopMaIuu 1o CaMOCTOSITEIIEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvuvie  Kommynuxamuenvlie Oeiicmeus, obecneuusaiom

CHOPMUPOBAHHOCIb COYUATILHBIX HABBIKOE 00YUAIOUUXCAL.
Oo0urenue:

BOCIIPUHUMATh W  (POPMYJIHpPOBATH CYXIEHHS B COOTBETCTBUU C
YCIIOBHSIMU U LEJISIMH OOIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3PEHHS B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /1aBaTh IOSICHEHHUS IO
XOJy pellleHus 3a]jaui, KOMMEHTHUPOBATh ITOJY4EHHbIN pe3yNbTar;

B X07ie 00CYKJI€HHS 3a]1aBaTh BOIIPOCHI IO CYLIECTBY OOCYXAaeMOM TEMBI,
poOJIEMBI, pEIIaeMOil 3a/1a4u, BBICKA3bIBaTh UJEH, HALIEJIEHHbIE HA TTIOMCK
pELIECHUs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSMU JApYTux
YYaCTHUKOB AMANIOra, OOHapyXUBaTh pa3iId4yMe€ U CXOJCTBO IMO3ULIUH; B
KOppEKTHOU popme popMyIrpoBaTh pa3HOIIACUsl, CBOU BO3PAKEHUS;
NPEACTABIATh  pE3yJbTaTbl  PEIICHHs  3aJayd,  JIKCIEPUMEHTA,
UCCIEOBAaHMs,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a]1a4 NMPE3EHTAI[MN U OCOOEHHOCTEN ayAUTOPHH.

CoTpyIHUYECTBO:

3)

MOHUMATh W  HCHOJb30BAaThb  IMPEUMYIIECTBA  KOMAaHJIHOH U
WHANBUAYAIBHON pabOThI IPU PEIICHUH YUeOHBIX 3a/1a4; IPUHUMATH I1eJTb
COBMECTHON JESATENbHOCTH, IJIAHUPOBAaTh OPraHU3alUI0 COBMECTHOU
paboThl, pacrpenensTh BUAbl padoT, JOrOBapuBaThCs, 0OCYKIaTh MPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYyNIOBBIX (popmax paboThl (00CYXI€HUs, 0OMEH MHEHUH,
«MO3TOBbI€ WITYPMbD» W HWHBIE); BBINOJHATH CBOIO YacTh pabOThl H
KOOPAUHUPOBATh CBOM JIEHCTBUS C JAPYTMMH YJEHAaMH KOMAaHJbI;
OLICHHMBATh KAa4e€CTBO CBOEr0O BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusaiom

G opmuposarue cMbICI08bIX YCHAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanusi:

COCTaBJISITh TIJIaH, QJITOPUTM PEIICHUS 3a]]a4M, BEIOMPATh CIIOCO0 PEIIeHUs C

y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTHUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(OpMAIUu.
CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMU TIO3HABATEIHHOM pediIeKcHu Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJQJeTh CIOCO0aMU  CaMONPOBEPKH, CaMOKOHTPOJIA Ipoliecca H
pe3yJibTaTa pelIeHus MaTEMATHYECKOM 3a/1a4H;



e MPEABUAECTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIpU PELICHUU
3a1a4i, BHOCUTb KOPPEKTHBBI B [JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOSITENBCTB, IaHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBAaThb COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBHUSIM, OOBICHSITH
IIPUYUHBI TOCTHKECHUS WM HENOCTHKEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa u Hauajga MaTEMaTHYECKOTO aHAIM3a»
Ha YpOBHE CpeHEro oO0IIero oOpa3oBaHUs JOJHKHO O0ECIEeUMBATH JOCTUKEHUE
CJIEYIOIIUX MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

10 KJIACC

Yuciia v BIYMCICHUSA

OnepupoBarh MNOHATHSAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U J€CSATUYHAS IPOOb, IPOIEHTHI.

BeinonuaTe  apudMeTHyecKHe — Omnepaludd € pPAlHMOHAJIBHBIMM U
NEUCTBUTEIBHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3Ys MpaBUia OKPYTJICHUS,
JeaTh MIPUKUIKY U OLICHKY PE3yJIbTaTa BbIYMUCICHUN.

OnepupoBarh MOHATUSAMHU: CTENEHb C ILEJBIM IOKAa3aTesieM; CTaHJapTHas
dopma 3amMcH JIEUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTENEHH;
MCIIOJIb30BaTh MOAXOIAUTYI0 (DOPMY 3aMHUCH AEHUCTBUTENBHBIX YUCEN JJI PEIUIEHUS
IIPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS TAHHBIX.

OnepupoBarh MOHATHUAMM: CUHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA;
UCIOJIb30BaTh 3allMCh IPOU3BOJIBHOIO yTIia uepe3 0OpaTHbIE TPUTOHOMETPUYECKHUE
GyHKUHUU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBarh NOHATHSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
pPaLMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUNW W peliaTh
TPUTOHOMETPUUECKNE YPABHECHMUSI.

BoinmonusaTe mnpeoOpa3oBaHUs LEJbIX, PALMOHAIBHBIX U HUPPALMOHAIBHBIX
BBIDQXKECHUN W pelmaTb OCHOBHBIE THIIBI  LEJbIX, PAUUOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI M HEPABEHCTBA JJIA PELICHUS MATEMAaTHUECKUX 3a7a4
Y 33J1a4 U3 Pa3IM4HbIX 0071acTel HAYKH U pPeaTbHOU KU3HH.



MonenupoBaTh peaibHbIE CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPKEHUS, ypPAaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJadyH, HCCIEAOBAThH
IIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHKUEM alapara ajreOphl.

DOyHKUUM U Tpaduku

OmnepupoBaTh MOHATHAMH: (YHKIUS, CIIOCOOBI 3aJaHusd (pyHKUIHH, 001acTh
OTpe/ieNIeHUs] M MHOXECTBO 3HayeHH (QyHKumuu, rpaduk (QyHKIHUH, B3aUMHO
oOpaTHbIe PYHKIIHH.

OnepupoBaTb NOHATUAMM: YETHOCTh U HEUETHOCTh (YHKUUH, HYJIU
(YHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKINN AJ pelICHUsT ypaBHEHUH.

Crpouth 1 4nuTaTh rpa@uKu TUHEHHON (PYHKIMU, KBAAPATUUHON (PyHKIIHH,
CTENEHHON (PYHKIIMH C LEJIBIM OKA3aTENIEM.

Hcnonp3oBath rpaduku (QYHKUMA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH MpPU pEeUICHUM 3a7a4 U3 JPYTHX Y4eOHBIX MPEAMETOB U peaibHON
KU3HU; BBIpaXaTh POpMyIaMH 3aBUCUMOCTH MEXIY BEITUYUHAMH.

Hauana maTeMaTH4yecKoro aHajaimusa

OnepupoBaThb HOHATUSAMM: IOCIEIOBATEIBHOCTh, apupMeTHUecKas u
reoMeTpuyecKas Mporpeccuu.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBAIOIIAs TE€OMETpUYECKas
mporpeccusi, cyMmMa 6€CKOHEYHO yOBIBAIOIIECH reOMETPUIECKON TPOTPECCUH.

3aaBaTh NOCIEA0BATEIBHOCTH PAa3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIIEN0BATENLHOCTEN U MPOTPECCUM ISl PEIICHUS
pealIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHoKecTBa M JIOTMKA

OmnepupoBath MOHATHIMH: MHOXKECTBO, ONEpPAIMH HaJ MHOXECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar s ONHMCAaHUA
peaJIbHBIX MPOLECCOB M SBJICHUH, MPU PELICHUH 3a4ad M3 APYrux y4deOHbIX
MPEIMETOB.

OnepupoBaTh  TOHATHAMH:  OMpEAeNieHHWe,  TeopeMa,  CIEACTBHE,
JI0Ka3aTeIbCTBO.

11 KUIIACC

Yuca 1 BbIYUCIEHUSA

OnepupoBaTh MOHATUSMH: HATypalbHOE, I€J0€ YKCIO; KCIO0JIb30BATh
MPU3HAKU JICIMMOCTH LIEJBIX YHUCEN, PA3JIOKECHUE YUCIIA Ha MPOCTHIC MHOKHUTEIN
IUIs1 pELICHUS 3a7a4.

OnepupoBaTh NOHSATUEM: CTEIIEHD C PAIlMOHAJIBHBIM MTOKa3aTEIIEM.

OnepupoBarh MOHATUSAMU: JorapudM UYHCIIA, NECITHUYHBIE M HATypaIbHbBIE
Jorapu@Msl.



YpaBHeHHs U HEPABEHCTBA

[IpumensTh  CBOICTBa CTEHmeHW Ui TPeoOpa3oBaHUsl  BBIPAKECHUI;
OIIEPUPOBATh NOHATUAMM: IIOKA3aTEIbHOE YpPAaBHEHHE U HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

Boimonusate mnpeoOpa3oBaHUsl BBIPAKEHUN, COJACPXKAIIUX  JIOTAapU(PMBL;
OTIepUPOBATH MOHATUAMU: JIOTapUPMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JJOTapU(PMUUECKUX YPABHEHH U HEPABEHCTB.

Haxoaute pemienus npocTenmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATHAMU: CHCTEMA JIMHEMHBIX YPaBHEHUW U €€ pELICHHUE,
HCIIOJIBb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [T PELICHUS IPAKTUYECKUX 3a4a4.

HaxoguTe pemeHnss npoCcTENIMX CUCTEM U COBOKYITHOCTEW PAllMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MonennpoBaTb peaibHbIE CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAQXXCHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh IOCTPOCHHBIE MOJIENM C UCIIOJBb30BAaHUEM armapara ajareOpsl.

DOyHKUMU ¥ TpaGuKH

OnepupoBaTb MOHATHSMM:  INEpUOAUYECKass  (PYHKUIHS, MPOMEXKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKH OJKCTpeMymMa (yHKUMH, HauOoJblIee U
HavMEHblllee 3HaYeHus (QYHKIMM Ha MPOMEXYTKE; HCIOJIb30BaTh WX A
uccae10BaHus GyHKINHU, 3aJaHHON rpaduKoM.

OmnepupoBaTh MOHATHAMH: TpadUKU IMOKA3aTEIbHOU, JIOrapupMUUYECKON U
TPUTOHOMETPUUYECKUX (YHKIUI; N300paxaTb UX Ha KOOPIAWHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHUs] YPABHEHUNA U HEPABEHCTB.

N300paxxath HA KOOPJIAMHATHON MJIOCKOCTU rpadUKH JUHEHHBIX ypaBHEHUI
Y WCIIOJIb30BaTh X JJI PEIICHUS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnonp3oBath rpaduku (QYHKUMA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX AUCHUILINH.

Hayaja MmaTeMaTH4eCcKOro aHajam3a

OnepupoBarh NOHATHIMU: HENpepbIBHAS (QYHKLHS; TPOU3BOAHAS (DYHKIIMH;
MCIIOJIb30BaTh FT€OMETPUUYECKHUIN U (PU3UUECKUI CMBICI MPOU3BOIHOM AJI pelieHus
3a1ad4.

HaxoauTs npon3BoAHbIE 3JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH TPOU3BOJHBIE
CYMMBI, TPOU3BEJECHHUS, YACTHOTO PYHKIUH.

Hcnonb30BaTh NPOU3BOAHYIO JJIS UCCIIEIOBAaHUS (PYHKIIUUM HA MOHOTOHHOCTh
U KCTPEMYMBbI, IPUMEHATDH PE3yJIbTaThl UCCIEOBAHUS K TOCTPOEHUIO ITpauKOB.

Hcenonp30BaTh NPOM3BOAHYIO [UI HAXOXKIACHUS HAWIY4LIEro pELICHUS B
IIPUKIIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a9aXx.

OnepupoBaTh TMOHATUSMHU: TEpBOOOpa3HAasi W  HHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3NYECKU CMBICI UHTErpaia.



Haxonute mepBooOpa3Hble 3JIeMEHTapHBIX (DYHKIIHIA; BBIYHCIISTH HMHTETPAI
no gopmysne Herotona—JleliGuuna.

PemaTh mpukiagHeie 3a7ayd, B TOM YHCIIE CONUAIbHO-DKOHOMHUYECKOTO U
(u3HuecKoro xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHAITN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KonTpoabHbie
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE
padoTshI
pecypchbl

MHoxecTBa pallMOHAIBHBIX U
1 JCHCTBUTEIbHBIX YUCEI. 14 1 Most Wkona
PanmonansHbie ypaBHEHUS U
HEPaBCHCTBA
OyHKIIUU U TpaQUKH.
2 CrelleHs ¢ LelabIM 6 Mos WwKona
[MOKa3aTeieM

Apudmernaeckuit KOpeHb n—
OU CTEIIEHHU.

3 18 1 Mos WwKona
WppatnmonansHble ypaBHEHUS

1 HCpaBCHCTBA

@OopMyIIBI TPUTOHOMETPHH.

4 Tpuronomerpuyeckue 22 1 Mos wkona
ypaBHCHHSI
5 ITocnegoBarenbHOCTH U 5 Mos WKosa
MIPOrPeccuu
5 [ToBTOpEHME, 0606LH6HI:IG, 3 1
CUCTEMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB 68 4

I10 ITPOIT'PAMME
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11 KIIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

CrenieHb ¢
parMoHaIbHBIM
IOKa3aTelieM.
Iloka3arenpHas
byHKIHS.
IIokazarenpHBIC
ypaBHEHUS U
HEpaBEHCTBA

KoaunuyecTBO 4acoB

Bcer KoHTposbHBI

0 e padoThl

IIpakTHYecku
e padoThI

12 1

DJIeKTPOHHbBIE
(undposBbie)
oOpa3oBaTeibH
ble pecypcbl

Mosa wKona

Jlorapudmmueckas
byHKIHS.
Jlorapudmmueckue
yYpaBHEHHUS U
HEpaBEHCTBA

12

Mos wKona

Tpuronomerpuueck
ue pyHKIUHM 1 uX
rpaduKy.
Tpuronomerpuieck
Ue HEPABEHCTBA

Mos wWwKona

[IpounsBoaHasl.
[IpumeHeHne
MIPOU3BOAHOMN

24 1

Mos wWwKona

WHurerpai u ero
IIPUMEHEHUS

Cucremsl
yYpaBHEHUNU

12 1

Mos WwKona

Mos WwKona

Harypasbnsie n
LeJIbIE YNCIIA

Mos wWwKona

IToBTOpEHME,
o0oO1enue,
cucremMatTu3anus
3HaAHUU

OBIIEE KOJIMYECTBO
YACOB IIO
[TPO'PAMME

18 2

102 6 0
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