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MNOACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOTO Kypca «Aiyredpa u Hayajia MaTeMaTUYECKOTro
aHanu3a» 0a3oBoro ypoBHs s oOydaroniuxcsi 10 —11 kimaccoB pa3paboraHa Ha
ocHOBe DeiepanbHOTO TOCYIapCTBEHHOTO 00Pa30BaTENBHOIO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIBSIBISIEMBIX K MaTEeMAaTHUYECKOMY OOpa30BaHMIO, M TPAIUIUN POCCHICKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl OOECIIEUMBAET OBJIAJICHUE KIFOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMU OCHOBY JJII CAMOPa3BUTHS U HEMPEPHIBHOTO
00pa30BaHus, 1IETOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauajga mMaTeMaTHYECKOTO aHaM3a» SIBJSETCS OJHUM W3
HanboJyiee 3HAYMMBIX B MPOTpaMMe CTapiield IIKOJIbI, TMOCKOJBKY, C OJHOM
CTOpOHBI, OH oOOecneynBaeT HHCTPYMEHTaJIbHYIO 0a3y I U3y4YeHHUs BCeX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, & C JPYroil CTOPOHBI, (OPMUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIIUICHUE YyYalllUXCsSd Ha YPOBHE, HEOOXOJIUMOM JUISI OCBOCHHS
KypcoB HH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydallluecs OBIIQJIEBAIOT YHHMBEPCAIBHBIM SI3BIKOM COBPEMEHHOMN
HayKH, KOTopas (GOpMyJIUPYyET CBOHU JOCTUKEHUSI B MaTeMaTU4YeCKOM opme.

Kypc anreOpsl 1 Hayanm MaTeMaTHYECKOTO aHalu3a 3aKJIa/IbIBAET OCHOBY IS
YCIICIIHOTO OBJIAJICHUSA 3aKOHAMHU (U3UKH, XUMUHU, OUOJOTUH, TMOHUMAHUS
OCHOBHBIX TEHJICHIIMA HSKOHOMUKA U OOIIECTBEHHOW >KWU3HM, IO3BOJSET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XU3HU. B ToXke BpeMsi OBIajcHUE
a0CTpaKTHBIMU U JIOTHYECKH CTPOTHMMH MaTEeMaTHYECKUMHU KOHCTPYKIHSIMU
pa3BUBAeT YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHUHHOCTH
YTBEPKJICHUS, MCTIOIB30BaTh 0000IEHNEe U KOHKPETH3aI1io, abcTparupoBaHue u
aHaAJIOTHI0, POPMUPYET KPEaTUBHOE U KPUTHUUECKOE MBIIIIeHHE. B xo/1e nzydeHus
anreOppl W HaYaJl MaTeMaTUYeCKOTO aHajin3a B CTaplied IIKoJe YydJalluecs
MOJy4alOT HOBBIM ONBIT PENIEHUs MNPUKIAAHBIX 33734, CaMOCTOSTEIbHOTO
MIOCTPOCHHSI MaTeMaTHYECKUX MOJEJEH pealbHbIX CUTyallUd W MHTEPHpETaluu
MOJIYYEHHBIX  PEIICHHM, 3HAKOMSITCA C  [OpUMEpPaMU  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH B MPUPOAE, HAYKE M B HCKYCCTBE, C BbIJAIOIIMMUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyeTcs Kak depe3 y4deOHbI Marepual, CoCOOCTBYIOMINI (OPMHUPOBAHUIO
Hay4yHOTr0 MHUPOBO33PEHHUSA, TaK U uepe3 CHeuuPuky ydyeOHOU IeATeIbHOCTH,



TpeOyromen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN pE3yJbTarT.

B ocHoBe MeToquku oOOydeHHs anredpe M HayajiaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AeATEIbHOCTHBIN NPUHLIMIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hadajga MaTeMaTHUYEeCKOro aHaJlu3ay BKIIOYAET
CIEAYIOIINE CONEPKATEIbHO-METOANYECKHUE JIUHUU: «Hrcaa U BBIYUCICHUSY,
«Dynkuu  u rpadpukuy», «YpaBHEHUs U HepaBeHCTBa», «Hauama
MaTeMaTH4ecKoro aHaiausa», «MHOXKecTBa M JIOTMKa». Bce OCHOBHBIE
COZIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JIET
oOydeHHs B CTapllel HIKOJIe, ECTECTBEHHO IOMOJHSS APYr APyra U MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMH W  pasfenamu. JIaHHBIA Kypc  SIBISETCS
UHTETPaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e CoJepKaHhe HECKOJIbKUX
MaTEeMaTUYECKUX AUCIUIUIMH: airedpa, TPUTOHOMETPHUSI, MAaTEMaTUUYECKUN aHau3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydaiiuecs OBIIaJ€BarOT BCE Ooliee
MIMPOKMM MaTEMaTUYECKUM armapaToM, Y HUX MOCIEI0BaTeNIbHO (OPMHUPYETCS U
COBEPIIECHCTBYETCA YMEHHE CTPOUTh MATEMATHYECKYI0 MOJEIb pEalbHOMN
CUTyallud, TPUMEHSTh 3HAHHUA, TMOJIyYeHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOT0 aHaau3ay, JJIs PEHIeHUs] CaMOCTOSITENIbHO CPOPMYIUPOBAHHOM
MaTEeMaTUYECKOM 3a/1auH, a 3aT€M UHTEPIIPETUPOBATD IIOJIYYEHHBIN PE3YJIbTAT.

CopepxarenpHo-MeTOoAMYECKasl JIMHAA «HUucaa M BBIYMCIICHUS» 3aBEPIIACT
(opMupoBaHUE HABBIKOB MCIOJIb30BAHMSI JAEUCTBUTENIBHBIX YUCEN, KOTOPOE OBLIO
HayaToO B OCHOBHOH mikoje. B crapmieil mxone oco0oe BHMMaHHE YyHAEIsSeTCS
(OpMUPOBAHUIO TPOYHBIX BBIUHUCIMTEIBHBIX HABBIKOB, BKJIIOYAIOUIMX B ce0s
UCMOJIb30BaHUE PA3JIMYHBIX (OPM 3amUCH JCHCTBUTEIBHOIO YHWCIA, YMEHHUE
pallMOHATIBHO BBINOJHATh JEUCTBUA C HHUMM, J€JaTb IPUKUIKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs NOIYy4YalOT HAaBBIKU NPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJIHCHUSL JICUCTBUH C 4YMCIIaMM, 3alMCaHHBIMH B CTaHIApTHOW Qopme,
UCITOJIb30BAHUS MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHMS YMCIIOBBIX BBIPAXKCHUU.

JIuansa «YpaBHEHUS M HEPABEHCTBA» PEANNU3YETCS HA INPOTIIKEHUU BCETrO
oOyueHus B cCTaplield IIKOJe, TIOCKOJbKY B KaXJOM pasjeie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOLIMX 3ajad. OOyyaromuecs OBIIaJEBAIOT
pPa3IMYHBIMUA METOJAMHU PEIICHHs LEIbIX, PAlMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapu(MHUYECKUX ¢  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. l1oirydeHHbIE yMEHHS NCIIONIB3YIOTCS IIPU UCCIEOBAHNN
(GYHKIMI C TOMOIIBIO MPOM3BOAHOM, PEIICHUH NMPUKIAAHBIX 33Jad U 3a7ad Ha
HaxOXKJEHUWE HauOOJIBIIMX W HAUMEHBbIIMX 3HadeHUud (QyHkouu. JlaHHas
colepkaTeNlbHash JUHUS BKIOYaeT B cels Takke (opMHupoBaHHME YMEHUI
BBINIOJIHATH pacy€Tsl Mo (opMmysiaMm, HpeoOpa3zoBaHUs LEIbIX, PalMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, 4 TAKKE BBIPAKECHUM,



colepKallluX CTEeNeHH W Jiorapudmsl. brarogaps HU3ydeHUIO anredpandecKkoro
Mareprajga IMPOUCXOAWUT  JajJbHEWINEe  pa3sBUTUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOIO MBILUIEHUS y4amuxcsad, (OPMHUPYIOTCS HaBbIKU JIE€IYKTUBHBIX
paccykiaeHud, paboTbl C  CHMBOJBHBIMM  (OpMaMH,  HpPEACTaBICHUSA
3aKOHOMEPHOCTEN W 3aBUCHMOCTEH B BHJI€ PABEHCTB W HEpaBeHCTB. AnreOpa
npeajaraeT A(QQEKTUBHbIE HHCTPYMEHTBI [JIsl PEIIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToAnYeckass JMHUA «DyHKIMM U TpapuKu» TECHO
NEPEIUIETAETCS C IPYTUMU JMHUSIMU Kypca, OCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
NIOCJIEIOBATEIBHOCTD W3YYCHHUS Marepuaa. N3yuenne CTEIICHHOU,
NOKa3aTeJIbHOM, TIorapu(MUUEecKoi 1 TPUTOHOMETPUUYECKUX (DYHKIIMM, X CBOUCTB
U rpadMKOB, UCHOJIb30BaHUE (PYHKIMHI JJIs pelieHus 3a1ad U3 JpYrux y4yeOHbIX
IPEAMETOB U PEANBHOMN KU3HHU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM AHAIHM30M,
TaK U C pEHIeHHeM YypaBHEHUN W HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (OpMyJaMU 3aBUCUMOCTH MEXIY
pa3sTUYHBIMUA BEITUYMHAMU, HCCIIEOBaTh TMOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3ToH coJep)KaTelbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXIY BEJIMYMHAMU B
pasnmuuHoi ¢dopme: aHATUTHYECKOM, rpadudeckord U cioBecHo. Ero usyuenwe
CIIOCOOCTBYET ~ Pa3BUTHIO aJTOPUTMUYECKOTO MBIIIIEHUS, CIIOCOOHOCTH K
000011IEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass n1uHUs «Hadama mareMaTM4ecKOro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PACIIUPUTh KPYI KaK MAaTEeMaTUYECKUX, TaK U NPUKIAIHBIX 3a/1ad,
JOCTYITHBIX 00YYalONIMMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh MCCIIEIOBATh U
cTpouTh Tpaduku G(YHKIUN, OINpEeAeHsITh HUX HAWMOOJbIINE W HAUMCHBIITHE
3HAUEHUS, BBIYUCIATH IUIOMAAU (QUryp u oOBEMBI TeN, HAXOAUTh CKOPOCTU U
yCKOpeHusi mporeccoB. JlaHHas coaep:kaTenbHash JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEJIEH pEalbHbIX CUTyaluH,
HaxO0KJICHUS HAWIYYIIETO PELICHUs B IPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-
HSKOHOMMYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBAaMM MAaTE€MaTUYECKOIO aHalIu3a
CHOCOOCTBYET pa3BUTHUIO aOCTPAKTHOIO, (HOPMaIbHO-JIOTMUYECKOI0 U KPEaTUBHOTO
MBIIIJIEHUS, (OPMHUPOBAHUIO YMEHHMHM pacro3HaBaTh MPOSIBIECHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHMKE M HcKyccTBe. OOydarommuecss y3HAKWOT O
BBIJJAIOIINXCA PEe3YyJIbTaTaX, IIOJYYEHHBIX B XOJ€ pPa3BUTUSA MATEMaTHKH Kak
HayKH, U UX aBTOpax.

CopeprxarenbHO-MeTOANYECKAsT TUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTaM  TEOPUM  MHOXKECTB.  T€OpEeTHKO-MHOXKECTBEHHBIE
IIPEACTABICHNs ITPOHU3BIBAIOT BECh KYpPC WIKOJBHOW MAaTEMATHKH W MPENJIararoT



HauOosiee YHUBEPCATIbHBIN A3bIK, OOBEIUHSIONINN BCE pa3zeibl MAaTEMATUKU U €€
NPWIOKEHNUM, OHU CBA3BIBAIOT PAa3HbIE MATEMAaTUYECKUE AUCUUIUIMHBI B €IUHOE
uenoe. IloaroMy BaKHO 1aThb BO3MOJKHOCTH IIKOJIBHUKY IOHUMAaTbh TEOPETHUKO-
MHOECTBEHHBI $3bIK COBPEMEHHOW MATEMaTUKW M HCHOJB30BATh €ro JJIA
BBIPAXKEHHST CBOUX MBICJICH.

B kxypce «Anrebpa u Hayajsa MaTeMaTHYECKOTO aHaIN3a» MPUCYTCTBYIOT
TaK’K€ OCHOBbl MAaT€MaTHYECKOr0 MOJEIMPOBAHUS, KOTOpPbIE MPU3BAHBI
chopMUpOBaTh HABBIKK MTOCTPOCHUS MOJIeNIeH pealibHbIX CUTYallui, UCCIIe0BaHUS
TUX MOJIeNIel C MOMOINBIO amnmapara aiareOpbl U MaTEeMaTUYeCKOTro aHaliu3a U
MHTEPIPETAUNN TOJYYEHHBIX PE3yJbTATOB. Takue 3aJaHusl BIUIETCHBI B KaXIbIU
U3 pa3zesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MaTEpHajl Kypca IIMPOKO UCIIOIb3Y€ETCs
JUI PEICHUs NPUKIAAHbIX 3a1a4d. [Ipu pemeHnn peanbHbIX NPAaKTUYECKUX 3a7ad
y4yaluiuecss pa3BUBAIOT HaOIIOAATeIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJB30BATh AHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATH
npoOneMy. JlesarenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX
3a/lay OpraHu3yeTcs B MpoOIlecce M3y4eHUs BceX TeM Kypca «Ainrebpa um Havana
MaTeMaTHYECKOI0 aHaJIn3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM TutaHe Ha W3ydeHHE Kypca aireOphl M Hadajdl MaTeMaTH4eCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Hemeno B 10 kiacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a iBa roja ooydenus — 170 gacos.



COAEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia v BbIYMCJICHUA

Paunonansubie uyncia. OOBIKHOBEHHBIE U JI€CATUYHBIE APOOH, MPOIEHTHI,
OECKOHEUHbIE  MepUoANYEcKHe  JpoOu. ApudMmeTHUYecKue  omnepauud C
palMOHAILHBIMU YHCJIaMU, Tpeo0pa30BaHus YUCIOBBIX BbIpaxeHu. [IlpumMenenue
IpoOell U TPOLEHTOB JUIsl PEIICHMs MPUKIAAHBIX 3a/lady U3 Pa3Iu4HbIX OTpaciei
3HAHWUU U pEalbHOM KU3HH.

JlelicTBUTENbHBIE 4ucaa. PaluoHanbHBIE W MpPpALMOHAIBHBIE YHUCIHA.

Apudmernyeckue ornepanuu ¢ JeUCTBUTEIbHBIMH 4HciaMu. [IpuOnmxEéHHbIE

BBIYMCIICHUS, [TPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenmenp ¢ menbiM  nokaszareneMm. CrangaptHas — Qopma  3amucu
JNEUCTBUTENLHOTO  yucia. Mcrmonb3oBaHMe  MOAXOAAIIe  (GoOpMbI  3alucu
JNEUCTBUTENIBHBIX YMCEN Ui PEIICHUS MPAKTUYECKUX 3a/ad U TPEACTaBICHUS
JTAHHBIX.

ApudmeTndecknii  KOpeHb  HaTypalbHOM  cremeHu. JleiictBus ¢
apu(pMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTETIeHH.

CuHyc, KOCUHYC M TAHT€HC YHUCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa u TOXKAECTBEHHBIE ITPEOOPA3OBAHMUSL.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHHI. OcHOBHbIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

VYpaBHeHHe, KOpeHb YypaBHEHUS. HepaBeHCTBO, pelIEHHWE HEPaBEHCTBA.
Meton UHTEpPBAJIOB.

Pemenue 1nienpix u ApoOHO-paIMOHATEHBIX YPABHEHU 1 HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemenne TpuronomeTpuueckux ypaBHEHUH.

[IpruMmeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPAPUKH

Oyukmus, crnocodbl 3amanus GyHkuun. [padux  GyHkmu. Bzammuo
oOpaTHbIe (PYHKITHH.

OO6macTp ompeseneHus © MHOXKECTBO 3HaueHuW QyHkiuu. Hymm dyskmmm.
[TpomexyTku 3HAKOMOCTOSIHCTBA. YETHBIE 1 HEUETHBIE (DYHKIIUU.

CrenenHast QyHKIIMS ¢ HATypaJbHBIM U LIEJbIM MTOKa3aTenaeM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKIMI YKCIIOBOTO apryMEHTAa.

Havaja maTeMaTn4eCcKOro aHaJmn3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus MOCJICIOBATEILHOCTEH.
MOHOTOHHBIC TOCJIEIOBATCILHOCTH.

ApudmeTtndeckas u reomeTpuueckas nporpeccuu. beckoHeuHo yObiBaromas
reomeTpuueckas nporpeccusi. Cymma 0€CKOHEHYHO YOBIBAIOIIEH T€OMETPUUYECKON
nporpeccun. @opMysna CIOXKHBIX NPOUEHTOB. VCIONIB30BaHUE MHPOTPECCHUU IS
pELIEHUs PeAIbHBIX 33]a4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoOk€ecTBO, omnepanuy HajJ MHoXkecTBaMu. Jluarpammbl Oitnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armnapara JJjs OINKWCAHUS PEaJbHBIX
IIPOLIECCOB U SIBJICHUM, PU PEIISHUHU 3a7a4 U3 IPYTUX yYeOHBIX MIPEIMETOB.

Onpenenenue, TeopemMa, CIeACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia v BbIYMCJICHUSA

HartypanbHbie u nenbie yncna. [Ipu3Haku 1eIMMOCTH LENbIX YUCET.

Crenens ¢ paluoHaNIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JlecaTuunbie U HaTypaIbHbIE JTOTAPUPMBI.

YpaBHeHUs] 1 HEPABEHCTBA

[IpeoGpazoBanue BbIpaKEHUMN, COAEPIKAIIUX JTOTAPUPMBL

[IpeoOpa3oBaHue BBIpAKEHUHN, COIEPKAIMIUX CTEHNEHU C palMoOHATIbHBIM
MOKAa3aTeJIEM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHHS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHHU. PellieHne MpUKIaIHbIX 33/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTtemMbl U COBOKYITHOCTH PallMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3jInyHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DyHKUNH U TPAPUKH

Oynkmus.  [lepuonnueckne  dyaknuu.  [IpomMexyTkMm  MOHOTOHHOCTH
byakimu. MakcuMymbl U MUHUMYMBI (QyHKIUU. Hambomnbliee W HanmMeHbIIEe
3HauYeHUE (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue  (PyHKUMH, HMX CBOMCTBA HW  IpaduUKH.

[TokazarenbHas u Torapupmuueckast GyHKIUU, UX CBOWCTBA U rpaduku.



Hcnonb3oBanue rpa@ukoB GyHKIUN JUIsl PEIICHHUs] YPAaBHEHUM U JTMHEMHBIX
CUCTEM.

Ucnonw3oBanue rpaduxoB QyHKUUN ST UCCIAEJOBAHUS MPOIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUH 337a4 U3 JPYTUX YYeOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana maTemaTH4eckoro aHajamsa

HenpepoiBHbIEe pyHKIIMU. MeTO MHTEPBAIOB AJI pEUICHUS] HEPABEHCTB.

[IpousBonnass  ¢ynkumu. [eomerpuueckuii u  (HU3UMYECKUH  CMBICH
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue nMpou3BOAHON K HUCCIAEAOBAHUIO (DYHKIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoblIero ¥ HAMMEHbUIEro 3HaueHus1 QyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEro pEUIEHUs B
OpPUKIAOHBIX 3aJadax, Uil ONPENENIEHHs CKOPOCTH Mpouecca, 3aJaHHOTO
bopMyIoi nian rpaduKoM.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

WNurterpan, ero reoMerpudyeckuii u (U3NUYECKUN CMBICI. Bplunciaenue
uHTerpana mno gopmyne Hetorona—Jleitonuna.



IIJTIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOTO mpeamera «MaTemaTuka» JOKHO 00ecreyuBaTh
JIOCTH>KEHUE Ha YPOBHE Cpe/HEero o011ero 00pa3oBaHus CIEAYIOIMINX JUUYHOCTHBIX,
METaIpeJIMETHBIX B MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHUS MPOrpaMMbl YUEOHOTO MpeaMeTa
«MatemaTuka» XapakTepU3yrTCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIMKM 00YUAIOIIETOCs KaK aKTUBHOT'O
U OTBETCTBEHHOI'O WJIE€HA POCCHMCKOro OOIIecTBa, NPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBICHUH,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOpHI, ONPOCHl WU TP.), YMEHUEM
B3aUMOJICCTBOBATh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBUM C HUX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TaTproTryeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPaKJaHCKOM MACHTUIHOCTH, YBOXKCHUS K
MPOIIOMY U HAaCTOSIIEMY POCCUMCKONW MaT€MaTHKH, [IEHHOCTHBIM OTHOIIICHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOMN IIKOJIbI,
K MCIOJIb30BAaHUIO ITHX JOCTHXKCHHH B JIPYyrUX HayKaxX, TEXHOJOTUAX, cdepax
SKOHOMMKH.

JIyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM TYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUN HAYKU U JI€STEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTEeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYas ICTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMaTUYECKUM aclEKTaM Pa3InYHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCITUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSITH MaTeMaTHYEeCKUE 3HAHUS B
WHTEpEcax 370pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE NMUTaHHE, COATIAHCHPOBAHHBIN PEKHUM 3aHATHH H

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEIBHON
NEATEIIBHOCTBIO.

TpynoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATIBHOM  AESTENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHHEM COBEpPIIATh OCO3HAHHBIN BBIOOP
Oynymeit mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC IUJIaHBI;
TOTOBHOCTHIO W  CIOCOOHOCTBIO K  MaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha NPOTSKEHUU BCEH >KU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-PKOHOMHMUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COIMAIIbHON
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTUYECKUX MpodiieM;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKUX 3HAaHMM JUIsl pelieHus 3ajady B
0o0JaCTH  OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH UX
BO3MOXKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeIbl.

LleHHOCTH HayYHOT'O TO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKu U  OOIIECTBEHHOM MPAKTUKH, TOHUMaHUEM
MaTEMaTUYECKOM HAyKu KakK cQepbl YelIOBEYECKOW JIeATeTbHOCTH, JTAloB €&
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHUSA I[MBWIM3AIMM, OBJAJEHUEM SI3BIKOM
MaTEMaTUKAd M MaTeMaTH4YEeCKOM KyJNbTYpOW Kak CpelCTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYHIECTBJISTh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JI€ATeIbHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yiabTaThl OCBOCHHS MPOTpaMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvle  no3nasamenvHvle  Oelicmsus,  0becneuusarom
Gopmuposanue 06a3068blX KOSHUMUBHBIX NPOYeccos obyyarwuxcsi (oceoeHue
Memo008  NO3HAHUS — OKpYJHCarwe2o0  Mupa,  HpUMEHEeHUe  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Iornueckre 1eMCcTBUA:

e BBISIBJISTH U XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTeMaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHWUH MEXKIY TMOHATUAMH, (OPMYITUPOBATH
OomnpeNesiecHUs]  MOHSTHH;  yCTaHABIMBAaTh  CYIIECTBEHHBIM  IPU3HAK
KJaccupuKanuy, OCHOBaHUA [ OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHHMMATh, (OPMYIHPOBATh M  MPeoOpa3oBbIBATh  CYKICHHUS:
YTBEPJUTEIbHbIE W OTPULATENbHBIC, €IMHUYHBIE, YacTHblE U OOIIHE;
YCIIOBHBIE;

BBISIBISITh ~ MaT€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeunss B (aKTax, [aHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npenjaratb  KpUTepUM A BBIABICHHMS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMI;

JieNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTeNbCTBa MaTeMaTUYeCKUX
yTBEPKJEHUN (IIpsiMbIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTAIUIO,
OPUBOJIUTH TPHUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4yeOHOW 3afauu (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICA0BATCIbCKUC )lefICTBI/ISIZ

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIICIOBATCIIBCKUN WHCTPYMEHT TO3HAHUS,
(GopMyTUpOBaTH BOMPOCHI, (PUKCUPYIOIINE TPOTHBOPEYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE H  JaHHoe, (OpMHUPOBAThH  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBAHHBIH OKCIIEPUMEHT,
UCCIIEJIOBAHWE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SIBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTCH MEXKIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 00OOIIECHHS M BBIBOJIBI IO pE3yJbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIEAOBAaHUsS, OICHHBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKe BBIJIBUTATH
MIPEIMOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmariueii:

BBISBIIATh AeUIUThl MHOpPMAIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BONPOC U JUISI PEUICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMANMIO W3  HWCTOYHHKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYypHUpOBaTh MH(OPMALIUIO, TPEACTABIATh €€ B pa3IMUHbIX (opmax,
WJUTIOCTPUPOBATH rpaduuecK;



e OIIEHUBATH HAAEKHOCTD uH(pOpMauu 10 CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvie  KOMMYHUKGMUGHble  Oclicmsus,  0becneuusaom

ChOPMUPOBAHHOCIL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.

OOmieHue:

e BOCIPUHUMATL ¥ (QOPMYIHPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIIOBUSIMH M LIEJSIMU OOIICHUS;, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pEHUS B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO
XOJy pEIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYUCHHBIA PE3YIIbTAT;

e B X0JI¢ OOCYXX/IEHUS 3a7aBaTh BOIIPOCHI O CYIIECTBY 00CYX IaeMOM TEMBI,
pOoOJIEMBI, perIacMoi 3a/1a4uM, BRICKA3bIBATh MJICH, HAIICJIICHHBIC Ha ITOUCK
pEIICHMS; COMOCTaBIATh CBOM CYXICHHS C CYXICHHSIMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3IMYUEe U CXOJCTBO TO3UIUI; B
KOppeKTHOU (hopMe (GOpMYITUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;

e TMPEACTABIATH  PE3yJbTaThl  pEIIeHHUs  3a/Jaud,  OIKCIIEPUMEHTa,
UCCJIEIOBAHUsA,  TPOEKTa;  CaMOCTOATENbHO  BBIOMpaTh  dopmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEHN ayTUTOPUU.

CoTpyIHUYECTBO:

e TOHMMAaTh W  WCIOJNB30BaTh  TNPEUMYIIECTBA  KOMAHIHOM W
WHIUBHUYaIbHOW paOOThI MPU PEIICHUH yUeOHBIX 3a/1a4; TPUHUMATH 11E]Th
COBMECTHOW JIEATENHHOCTH, IUIAHHUPOBATh OPTaHHU3AIMIO COBMECTHON
paboThl, pacrpenesaTh BUABI paboT, TOTOBAPUBATHCS, 0OCYKIATh MPOIECC
U pe3yJIbTaT paboThl; 0000IaTh MHEHHUST HECKOJIBKUX JTFO/ICH;

e YYacTBOBATH B IPYMIOBKIX (popMax paboThI (00CYykAeHUS, 0OOMEH MHCHHIA,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJTHATH CBOIO 4YacTh pabOTBI W
KOODJMHUPOBATh CBOW JCHCTBHSI C JAPYTUMHU YICHAMH KOMAaHJIbI;
OIICHWBATh KAueCTBO CBOCTO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

3) Vuusepcanonuvie  pezynamuenwvie Oelicmausl, obecneyugarom
Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranuzanusi:

COCTaBIIAThH TUIAH, AITOPUTM PEIICHUS 3a]1a4H, BEIOMPATh CIIOCO0 pElIeHus ¢
y4IE€TOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTryMEHTHPOBATH
1 KOPPEKTUPOBATH BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTpOIIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOM pediieKcMu Kak OCO3HaHUS
COBEpIIAEMbIX JIEUCTBUH U MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CMOCO0aMM  CaMOIIPOBEPKH, CAMOKOHTPOJIA Ipoliecca U
pe3yibTaTa peuieHrus MaTeMaTUYeCKOn 3aauu;



e TMPEIBUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPU PpELICHHUH
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BBISBIIEHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pE3yJbTaTa IEJId U YCIOBUIM, OOBICHSITH
IPUYMHBl JTOCTMKEHUS WIA HEIOCTHIKEHHUS PE3YNIbTAaTOB AECATEIBHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenue yueOHOro Kypca «AnreOpa U Havaja MaTeMaTUYECKOTO aHaIN3a»
Ha YpOBHE CpeJlHEero oOIiero oOpa3oBaHUs JTOJDKHO O00ECIeurBaTh JOCTHUKEHHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yuciia v BbIYMCJICHUSA

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE M JIEUCTBUTEIIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmerndyeckue  omepanuud ¢ palMOHAIBHBIMH |
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BrimonHaTs npuOamKEHHBIE BBIUMCICHUS, UCIIONB3Ys MIpaBUiIa OKPYIJICHHUS,
JeJIaTh PUKUJIKY U OLICHKY PE3YyJIbTaTa BHIUYNCICHUMN.

OnepupoBaTh MOHATUSIMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHIapTHas
dbopMa 3amMcu JAEUCTBUTENBHOTO YHWCIA, KOPEHb HATypalbHOM CTEIEHH;
UCIIOJIb30BaTh MOAXOASAIIYI0 (POPMY 3aITUCH TEUCTBUTEIBHBIX YHCEI JJIsl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC M TAHT€HC IPOU3BOJIBHOTO YTJIa;
MCIIOJIb30BaTh 3aIMKUCh MPOU3BOJIBHOTO yria Yyepe3 oOpaTHbIe TPUTOHOMETPUYECKHE
byHKIUN.

YpaBHeHUs] M1 HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpPaBHEHHUE;

BoinonHsATh npeoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUN U peIlIaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh npeoOpa3zoBaHus I1ENbIX, PALMUOHAIBHBIX W UPPALUOHAIBHBIX
BBID&XKCHUM W  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS] U HEPABEHCTBA JJISl PELICHUS MAaTEMAaTUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAyKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA [0 YCJIOBHUIO 3a/auyd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM alllapaTa ajreopsbl.

DyHKUNM U TPAPUKHU

OnepupoBaTh MOHATUSAMU: (QYHKIUSA, CIIOCOOBI 3aaHusl (PyHKUIMH, 00J1acTh
ONpeJieNieHHs] U MHOXKECTBO 3HAYeHUW QYHKIUH, rpaduK (PYyHKUUH, B3aUMHO
oOpaTHble (PYHKIIHMH.

OnepupoBaTh MNOHATUSAMU: YETHOCTb M HEUYETHOCTb (DYHKIUU, HYIU
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMHI 1151 pelIeHUs] ypaBHEHUH.

Crtpoutb U uuTaTh rpaduku JTUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIUH,
CTENEHHOW (DYHKITUU C IIeJIbIM [TOKa3aTesIeM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEN NpPH PEIIeHUH 3aJa4 U3 APYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXaTh (POPMYyJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana MaTemaTH4ecKOro aHajau3a

OnepupoBaTh MOHATUSIMU: [OCIENIOBATEIBLHOCTh, apudMeTnyeckas W
reOMEeTpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMM: OECKOHEUHO YOBIBAIOLIAs TIeoMeTpUyecKas
nporpeccusi, cymma 0€CKOHEUHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3agaBaTh OCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIIEI0BATEIBHOCTEN U MPOTPECCUM IS PEILICHMS
peanbHbIX 3a7a4 IPUKIAJHOIO XapakTepa.

MHoxecTBa H JIOTHKA

OnepupoBaTh NOHATHIMU: MHOKECTBO, OIIEpaLlMU HAJl MHOKECTBAMU.

Hcnonp30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — anmapar Uil ONMCaHUs
peasibHBIX TPOLECCOB U SBJICHUHM, NMpH PpPEUICHUM 3anad U3 JAPYrux ydeOHBIX
IPEIMETOB.

OnepupoBaTh  MOHATHAMM: ONpe/ieIeHHe,  Teopema,  CIEICTBHE,
J0Ka3aTeNbCTBO.

11 KIIACC

Yucja ¥ BLIYUCTIECHUSA

OnepupoBaTh MOHATHSMH: HATypaJIbHOE, II€J0€ YHCIO; MCIOIb30BaTh
NPU3HAKKU JEIMMOCTH LEJIbIX YUCEJ, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOXKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh MOHATHEM: CTENEHBb C PAIIMOHAIBHBIM IMOKA3aTeJIEM.

OnepupoBaTh MOHATUAMU: JIorapudM dYuCIa, AECATHYHBIC W HATypajbHBIC
norapuMsl.



YpaBHeHUs M HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW A [peoOpa3oBaHUs  BBIPAXKECHMIL;
ONEPUPOBATh TMOHATUSAMH: IOKA3aTEIbHOE YPAaBHEHHUE W HEPABEHCTBO; pELIAThH
OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHHM, COAEpKalUX JIOrapuMsbl;
ONEepUPOBATH MOHATUAMU: JOrapu(PMUUYECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxomuTe pemieHuss NOpOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSMU: CUCTEMA JIMHEWHBIX YPaBHEHUW M €€ pELICHUE;
UCITOJIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUN JJIS1 PEILICHUS MPAKTUYECKHUX 3a/1a4.

HaxonuTe pemieHns mMpoCTEHIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBISAThH
BBIPDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBUIO 3aJayH,
UCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DOYyHKIUH U IPAaPUKHU

OnepupoBaTh  MOHATUSAMM: TMepUOANYEcKas  (DYHKIMS, MPOMEKYTKH
MOHOTOHHOCTH  (DYHKIIMHM, TOYKH ODKCTpeMyma (YHKIUH, Haubojbllee U
HauMEHbIlee 3HA4YeHHs (YHKIMU Ha TMPOMEXKYTKE; HCIOIb30BaTh UX JUIs
uccienoBanus pyHKIMH, 3aJaHHON TpaUKOM.

OnepupoBaTh MOHATUAMH: TpadUKH TOKA3aTEeNbHOM, JIorapudmudeckon u
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX Ha KOOPJAWHATHOM TUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAWHATHON IUIOCKOCTH T'padUKH JTUHEHHBIX ypaBHEHUM
Y WCIOJIb30BATH UX ISl PELICHUS] CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILIHH.

Hayvajia MmaTeMaTH4eCKOro aHAJIU3a

OnepupoBaTh MOHATUSAMH: HEMIPEPhIBHAS (QYHKIUSA, TPOU3BOIHAS (YHKIIUU;
MCIIOJIb30BaTh TEOMETPUIECKUN U (PU3MUECKHUIN CMBICI MPOU3BOIHON JIsl pEIICHUS
3a/1a4.

Haxoauth npou3BoAHbIE 3JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIHII.

Hcnonb30BaTh MPOU3BOAHYIO JUISl UCCIIEN0BAaHUS (PYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO [UI HAXOXKIACHUS HAWIY4IIEro pELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COMAIBHO-DKOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSAMH: [EepBOOOpa3Hass W  HMHTErpall; IMOHUMATH
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTte mepBooOpa3Hbie dIEeMEHTAPHBIX (DYHKIIMA, BBIYUCIATh WHTETPAI
o ¢popmyne Hotorona—JleiiOuuia.

PemaTe mpukmagHbie 3aaud, B TOM YHUCIE COIUATBHO-IKOHOMHUYECKOTO H
¢u3ngecKoro xapakrepa, CpeICTBAMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoabsubie | Ilpakruyeckue
n/m NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
MHOk€ecTBa palMOHAIbHbBIX U
1 €HCTBUTEINbHBIX Yncell. PalnoHabHbIE 14 1 bubmmorexa [OK
g a https://m.edsoo.ru/1568aba3
YpaBHECHHUS W HEPABCHCTBA
9 Oynkunu U rpaduxu. CTeneHs ¢ 1elbiM 6 bubnuoreka [IOK
MOKa3areaemM https://m.edsoo.ru/1568aba3
3 ApubMeTnuecKknii KOpeHb N—0 CTENEHH. 18 1 bubnnoreka [IOK
HppannonanbHbie ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMyIibl
4 T I/III)"OI}{]OMGT uun. TpuronomeTpuueckre 22 1 brbmmorexa [OK
P pHH. 2P P https://m.edsoo.ru/1568aba3
ypaBHEHHUS
5 [TocnenoBaTenbHOCTH U MPOTPECCHU 5 bubmmorexa [IOK
s Porp https://m.edsoo.ru/1568aba3
5 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIHS 3 1 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Kontpoabubie | Ilpakrnueckue
n/m NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarenpHas pyHkuus. [lokazarenbHbie 12 1 brommorexa [TOK
YHIIHA. https://m.edsoo.ru/f11cdafd
YpaBHECHHS W HEPABEHCTBA
Jlora ecKa .
2| Torepmimamecnne soammma 12 Busorexa LIOK
P yp https://m.edsoo.ru/f11cdafd
HEpaBEHCTBA
Tpuronomerpudeckue KITUH U UX
3 r pa(bmm T EIFOHOMGT(bP}II‘I:eC]-:(HC 9 1 bubmorexa [TOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmmoreka [JOK
4 [IpousBonas. [IpumeHnenne npou3BoAHON 24 1 httos://m.edsoo.ru/fL1cdafd
5 HHTETrpat u ero npuMeHCHUS 9 bubmorexa [OK
P P https://m.edsoo.ru/f11c4afd
. bubnuoreka [IOK
6 CHCTeMEI ypaBHCHHil 12 L https://m.edsoo.ru/f11cdafd
7 HarypanbpHble 1 Lielble Yrcia 6 bubmorexa [OK
P t https://m.edsoo.ru/f11cdafd
8 [ToBTOpEHnue, 0600IIeHNE, CHCTEMATH3AIHS 18 5 bubnmoreka [JOK
3HAHUU https://m.edsoo.ru/f11cdafd
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Koxa .
IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTAThl 0CBOEHHS OCHOBHOIA
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMBbI Cpe/iHero o01ero o0pa3oBaHust
pe3yJbTara
1 Yucna 1 BBIYUCIICHUS
11 OnepupoBaTh MOHATHSIMHU: pAIMOHATFHOE W JCHCTBUTEIHHOE YHCIIO,
' OOBIKHOBEHHAsI U JIECSITUYHAs ApO0Ob, MPOLIEHTHI
1o BemmonHATe  apudMeTHUecKHe  OmepaluH ¢ PalHOHAIBHBIMH |
' JeWCTBUTENLHBIMU YMCIIAMA
13 BemmonHsaTe  TpUOMMKEHHBIE  BBIYMCIICHHS,  UCIOJB3YS  TIpaBHIIa
' OKpYTJICHUS, IENIaTh MPUKUAKY U OIIEHKY pe3yJIbTaTa BEIYUCICHUH
OmnepupoBaTh MOHATUSMH: CTENCHb C IEJIBIM IMOKa3aTelleM, CTaHIapTHas
14 (dopma 3anmucH AEMCTBUTEIHHOIO YKCia, KOPEHb HATypalbHOW CTENEHU;
' WCTIONH30BATh TOAXOAIIYIO (POpPMY 3aITUCH NEHCTBUTEILHBIX YHCEN JUIS
pelIeHUs TPaKTUYECKUX 33/1a4 U MTPeICTaBICHUS TaHHBIX
OnepupoBaTh MOHATHSAMHU: CUHYC, KOCUHYC M TaHI€HC MPOU3BOJILHOTO
1.5 yrila; WMCIHOJIb30BaTh 3alliCh IPOU3BOJIBHOTO yria uepe3 oOpaTHbIe
TPUTOHOMETpHUUECKHE PYHKLINN
2 YpaBHEeHHS U HEPABEHCTBA
OnepupoBaTh NOHATUSAMH: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO, LIETI0E,
2.1 palroHalbHOE, uppalnroHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHE
Y Bomonusate mpeoOpa3oBaHus TPUTOHOMETPHUECKUX — BBIPROKECHUH H
' peliaTh TPUTOHOMETPUYECKIE YPaBHEHUS
BrinonHsaTe mpeoOpa3oBaHus LEIbIX, PAIUOHATBHBIX U UPPAIMOHATBHBIX
2.3 BBIPOKEHUM W pemiaTb OCHOBHBIE THUIIBI II€NIbIX, PAlMOHATBHBIX U
UPPAIMOHATIFHBIX YPABHEHHI U HEPABEHCTB
24 [IpuMeHsTh ypaBHEHHS U HEPABEHCTBA MJISl PELICHHUS MaTeMaTHYeCKUX

3ala4 1 3aJia4 U3 pa3InIHbIX obOnacrei HAayKU U peaHBHOﬁ JKHU3HU




MonenupoBaTh peaabHbIe CUTYallMM Ha S3bIKE aireOpbl, COCTABIIATH

2.5 BBIPAKEHUS, YPABHEHUSI, HEPABEHCTBA 10 YCIIOBUIO 3a/1a4M, UCCIIEN0BATh
IIOCTPOEHHBIE MOJIENIN C UCIOJIb30BAHUEM alliapara aareopbl
3 Oynakun u rpaduku
OmnepupoBaTh TOHATHAMHU: (QYHKIUS, CIOCOOBI 3amaHus (YHKIWH,
3.1 o0nacTe ompeneneHuss W MHOXKECTBO 3HAYCHHH (YHKIUH, Tpadux
(GbyHKIMHU, B3aUMHO 00paTHbIe (QYHKITUH
29 OnepupoBaTh MNOHATHAMM: YETHOCTh M HEUETHOCTh (DYHKIMM, HYIH
' (YHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonw3oBatk rpaduku GyHKIWH TS peICHHs YpaBHEHHH
34 Crpoutb u uuTaTh rpaduku JHUHEHHONW (QYHKIUM, KBaJpaTHYHOU
' (GyHKIMY, cTeneHHOW (QYHKIMU € LEJIbIM MTOKa3aTesieM
Ucnonb3oBath rpapuku (yHKIOUE A8 WCCIETOBAaHUS IPOLECCOB U
35 3aBUCHUMOCTEH MpPH pEUIeHUM 3ajady U3 APYTrux Y4eOHBIX NMPEAMETOB U
' peaJibHOM  JKW3HH, BbIpaXaTh (GopMyJIaMH 3aBUCUMOCTH  MEXIY
BEIUYMHAMHU
4 Hauana maremaTnueckoro aHaausa
41 OnepupoBaTh MOHATUAMH: IOCIEI0BATENBHOCTb, apu(mMeTHueckas u
' reoMeTpUYEecKas IPOrpeccuut
OnepupoBaTh NOHATHAMM: OECKOHEUHO YOBIBAalOIIas TeoMeTpHyecKast
4.2 mporpeccus, CcyMMa OECKOHEYHO  YOBIBAIOUICH  IeoMEeTpHUUYECKON
Iporpeccun
4.3 3ajaBaTh NOCIE0BATEIBHOCTH PA3IMUHBIMU CIIOCOOaMHU
4l Hcnonp3oBath CcBOMCTBA MOCIENOBATEIbHOCTEH M IMPOrpeccHil  Juist
' pelleHus peabHbIX 3aJau MPUKIATHOTO XapaKkTepa
5 MHoecTBa 1 JIOTHKA
5.1 OnepupoBaTh HOHATHUSAMH: MHOXKECTBO, OII€paLlUU HaJl MHOXECTBaMU
Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIH —ammapar sl  OMHCAHUS
5.2 peanbHBIX MPOLIECCOB W SBJICHWH, NMPU pPELIEHUH 3a/1ady U3 JPYrux
y4EOHBIX MPEIMETOB
53 OnepupoBaTh  NOHATUSMH:  OIpPENEIECHUE, TEOpEMa,  CIEACTBUE,

JA0Ka3aTciIabCTBO




11 KJIIACC

Ko IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeiHero o01ero o0pa3oBaHust
pe3yJbTara
1 Yucna 1 BBIYUCIICHUS
OnepupoBaTh MOHATUSMHU: HaTypajibHOE, LIEI0€ YUCIIO; HCHOJb30BATh
11 MPU3HAKU JEJTUMOCTH LEJbIX YHCEII, PA3JIOKECHHE YHCIIAa HA MPOCTHIE
MHOKMTEJH JUIsl pelIeHUs 3a/1a4
1.2 OnepupoBaTh MOHATHEM: CTENEHb C PALlMOHAILHBIM MTOKa3aTeIeM
13 OnepupoBaThb  MOHATHSIMM:  JorapudM  Uucia, JAECATUYHbIE U
. HaTypaJIbHbIE JIorapu(Msl
2 VYpaBHEeHMsI U HEpaBEHCTBA
[IpumeHsaTs cBOWCTBA CTENEHU Ui MPeoOpa3oBaHUs  BBIPAKEHUIA,
2.1 OTIepUpPOBaTh MOHSTHUSIMU: TOKa3aTebHOE YpPAaBHEHHE U HEPAaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOKAa3aTeNbHBIX YPaBHEHUIN 1 HEPABEHCTB
BoinmonHATe mpeoOpazoBaHusi BBIPAKEHHH, COJAEPKAIINX JIOTapH(MBbI;
2.2 OTIEPUPOBATH MOHATUAMH: JIOTApU(HMHIECKOE YpaBHEHNE U HEPABEHCTRO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB
2.3 Haxoautsb penienus npocTelinx TpPUroHOMeTpUIECKUX HEPABEHCTB
OnepupoBaTh TNOHATUSIMH: CHCTEMa JIMHEWHBIX ypaBHEHMH © e
2.4 pelIeHne; UCTOIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHHUI Ui pelieHus
MPAKTHYECKUX 33134
25 Haxomute  pemieHuss  mpocTeWIIMX  CUCTEM U COBOKYIHOCTEH
. palroHaIbHBIX YPaBHEHUN U HEPABEHCTB
MopenupoBaTh peajbHbIe CUTYallUd Ha SI3bIKE anreOpbl, COCTAaBIISTH
. BBIPQXKEHUS, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI MO YCIOBUIO 3aJayu,
' UCCIIEJIOBaTh TMOCTPOEHHBIE MOJETN C MCIOJb30BAaHHEM  armapara
ayreOpsl
3 OyHKMH U TpaduKu
OmnepupoBaTh MOHATUSAMH: MepHOAMYECKass (DYyHKIMS, TPOMEKYTKU
31 MOHOTOHHOCTH (YHKIIUH, TOUKH 3KCTpeMyMa (yHKIMH, HauOoJblIee U

HaAanMCHBIICC 3HAYCHU A (I)YHKI_II/II/I Ha MPOMEIKYTKE; UCIIOJIb30BATh UX IJIA

uccuenoBanus QyHKIUH, 3aJaHHOM rpadukom




OmnepupoBaTh MOHATHIMU: Tpa(UKN MOKA3aTEIBHOMN, IOTapUPMUIECKON U

32 TPUTOHOMETPUYECKHX (YHKUUH; H300pakaTh HMX Ha KOOPIAWHATHOU
IUIOCKOCTH U MCIIOJIb30BaTh [Vl PELICHUS] YPAaBHEHUN U HEPABEHCTB
N300paxxate Ha KOOPAMHATHOM IUIOCKOCTH TIpauKd  JTMHEHHBIX
3.3 YPAaBHEHUN M HCIHOJB30BaTh MX JUISl PEIICHHUS CHUCTEMbl JIMHEWHBIX
YpaBHEHHUU
34 Wcnonb3oBars rpaduku (yHKUMH IS UCCIIEJOBAaHUS IPOLIECCOB HU
' 3aBUCUMOCTEHN U3 IPYIUX y4EOHBIX TUCIUILIMH
4 Hauana marematndeckoro anaimsa
OnepupoBaTh MOHATHSIMM: HENpepbiBHAA  (YHKIMS, MPOU3BOIHAS
41 (YHKIMM; HCIIOJIb30BaTh T'€OMETPUYECKUH U (U3NYECKUH CMBICI
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
42 Haxomute  mpou3BOJHBIE  3JIEMEHTapHBIX  (YHKUMH,  BBIYUCIATH
' MIPOU3BO/IHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO (PYHKIIHIA
Hcnonp3oBaTh  TPOWM3BOJMHYIO JUIi  WCCIAEIOBaHUS  (PYHKIMH  Ha
4.3 MOHOTOHHOCTb M DKCTPEMYMBI, [IPUMEHATD PE3YJIbTAThl UCCIEJOBAHUS K
MOCTPOCHUIO TpadUKOB
44 Hcnonp30BaTh NPOM3BOAHYIO IJI HAXOXKICHUS HAWJIydLIETO PELICHHS B
' IIPUKJIAIHBIX, B TOM YHCJIE COLMAIBHO-OKOHOMMYECKHUX, 3a1a49ax
A5 OmnepupoBaTh MNOHATUSAMH: II€pBOOOpa3Has M HHTErpaj; IOHUMATh
' reoMeTpUYEcKui 1 (U3NYECKU CMBICI HHTErpaa
46 Haxomuts mnepBooOpa3Hble  3J€MEHTApPHBIX  (YHKIMH, BBIYUCIATH
' uHTerpai mo ¢gopmyne Herotona — Jleiibnuia
A7 Pematp npuknanHele 3a1a4y, B TOM YUCIIE€ COLAAIBHO-DPKOHOMHUYECKOTO

n (1)I/I3I/I‘ICCKOI"O XapakTepa, CpeaACTBAaMU MATEMATHYCCKOI'O aHAJIN3a




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Yucna 1 BBIYUCIICHUS
Pammonanbupie  uymucna. OOBIKHOBEHHBIE M JIECSITUYHBIE JAPOOH, IPOIEHTEHI,
OECKOHEUYHBbIE  IepUOaUYecKHe  JpoOu.  ApudpMeTHdecKHe  Oomepauuu ¢
11 paloHaIbHBIMU YHCIIaMU, NpeoOpa30BaHUs YMCIOBBIX BbIpaxkeHUil. [IpumeHeHue
Npo0Oeil ¥ MPOLIEHTOB AJIsl pelIeHUs] MPUKIATHBIX 3a7ad U3 Pa3InYHbIX OTpacien
3HaHUM U pPEaJbHOM KU3HU
JevictButenbHble  4YKclia.  PanMoOHambHBIE W HppalMOHAIbHBIE  YHCIA.
1.2 Apudmernyeckue omnepauud ¢ JEUCTBUTENbHBIMH uuciaaMmu. [IpuOnmxénnble
BBIYHCIICHUS, [TPaBUIJIa OKPYTJICHUS], TPUKU/IKA U OLIEHKA pe3yJbTaTa BHIYUCICHUN
Crenenp ¢ nenbiM mokazarenem. CranmaptHas ¢opma 3amucu JACUCTBUTEIHHOTO
1.3 yicna. VMcnonbs3oBanue noaxonaduieil Gopmbl 3alucu JAEUCTBUTENBHBIX YHCEN IS
penieHust NpakTUYECKUX 3a7a4 U IPEICTABICHHS TaHHbIX
14 ApubdMeTnuecknii KOpeHb HATypajdbHOW cTeneHu. JIeWCcTBus ¢ apuMeTHIECKUMHU
' KOPHSIMH HaTypalabHOU CTENIEHU
15 CHuHyC, KOCMHYC M TaHI'€HC YHCIOBOTO aprymeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI'€HC YHUCIOBOTO apryMeHTa
2 VYpaBHEHHUS 1 HEPaBEHCTBA
2.1 TosxecTBa U TOXKIECTBEHHBIC TTPEOOPA30BAHUS
25 [Ipeo6pazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OcHoBHbIE
. TPUTOHOMETPHUUYECKUE (POPMYIIbI
23 VYpaBHeHue, KOpeHb YypaBHeHUsA. HepaBeHCTBO, pelieHune HepaBeHCTBA. Meton
. VWHTEPBAJIOB
2.4 Pemenue nenbix u ApoOHO-pAIMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenue nppaninoHalbHBIX YpaBHEHUI U HEPABEHCTB
2.6 Pemenune TpUroHOMETpUUECKUX YPaBHEHUI
27 [IpumeHeHre ypaBHEHNI U HEPABEHCTB K PEILIEHUIO0 MaTeMaTHYECKHX 3a]a4 U 3a/1a4
. U3 PA3IMYHBIX 00acTel HAYKU U peatbHOM KU3HU
3 OyHKuMH U TpaduKu




31 Oynkius, cnocoObl 3amanus ¢yHkiuuu. I'padux ¢ynkuuu. B3ammbo oOpaTHbIe
. byHKIIMH
39 OOnacte ompesneneHuss W MHOXKECTBO 3HaueHWd ¢ynkuuu. Hym  dynxuumn.
' [TpoMexxyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE N HEUETHBIE (DYHKITHH
23 CreneHHasi (yHKIUS C HATypalbHBIM M LENbIM Moka3aTenem. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 TpaduK KOPHS N-0¥ CTETEHH
24 TpuroHomeTrpudeckass OKpyXHOCTb, OINpPEIeNICHHE TPUTOHOMETPUYECKUX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana marematndeckoro anaimsa
i1 [TocnenoBaTebHOCTH, CIIOCOOBI 3aJaHUSl TOCIENOBATEIbHOCTEH. MOHOTOHHEIE
' MOCIIEIOBATEIbHOCTH
ApupmeTrrueckass W TEOMETpPHUYECKas TPOTPEecCHH. beckoHedHo yObIBaromas
42 reoMmerpuueckas nporpeccus. Cymma OecCKOHEUHO YOBIBAIOIIEH TeOMETPHUYECKOn
' nporpeccun. Dopmyna CIOXKHBIX MPOIEHTOB. MCIOIh30BaHNE MPOTPECCHU YIS
pelIeHus peabHBIX 33a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
MHoXxecTBO, omepauud Haja MHOXecTBamu. Jluarpammbel Oiinepa — Benna.
5.1 [TpumMeHeHNE TEOPETHKO-MHOXKECTBEHHOTO ammapaTta JJIsl ONMHCAHUS pPeabHBIX
MIPOIIECCOB U SIBJICHUM, IIPH PELICHUH 33aJa4 U3 APYTUX Yy4eOHBIX IPEAMETOB
52 Omnpenenenue, TeopeMa, CIEACTBUE, T0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUS
1 Yucna v BEIYUCIICHUS
11 Harypanbnble u nenbie uncna. [IpuzHaky JeTMMOCTH LENBIX YHCEI
1.2 CreneHb ¢ pallMOHaJIbHBIM MoKa3aTeneM. CBoiicTBa cTeneHn
1.3 Jlorapudm umcna. JlecaTuuHble U HaTypalbHbIE JOTapu(MbI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 IIpeobpazoBaHue BbIpaXKEHUH, COEPKAIINX JOTapU (MBI
29 [IpeoOpazoBaHue BbIpAXKEHHH, COAEPIKAIIMX CTENICHN C PAllMOHAIBHBIM
. roKazarenem
2.3 [IpumMepb! TPUrOHOMETPUYECKUX HEPABEHCTB




2.4

Iloka3zaTenbHbIe YpaBHCHUSA U HCPABCHCTBA

2.5 Jlorapugmuueckie ypaBHEHHS U HEPABEHCTBA
26 Cucrtembl JMHEHHBIX ypaBHEHHMH. PelleHne nNpUKIAAHBIX 3a7a4 C TOMOILBIO
. CUCTEMBI JINHEWHBIX YPABHECHUN
2.7 CucreMbl U COBOKYITHOCTH PallMOHATIbHBIX YPABHEHUI U HEPAaBEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELLIEHUIO0 MaTEMaTUYECKUX 3a/1a4
' U 3aj1a4 U3 Pa3IMYHBIX 00J1acTell HAYKU U peanbHOM JKU3HU
3 OyHKUMU U TpadUKU
Oynkuus. [lepuoguueckue ¢yHkuuu. [IpoMexyTku MOHOTOHHOCTH (PYHKIHUU.
3.1 Makcumymbl U MUHMMYMBI ¢GyHkuuu. HaunOonbliee M HauMeHblee 3HauYe€HHE
(YHKIIMM Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, X CBOICTBA U rpaduku
3.3 [Toxa3zaTtenpHast u jorapudmMudeckas GyHKIIUHN, UX CBOMCTBA U TpapuKH
3.4 Wcnonb3oBanue rpadukoB GyHKINN A1 peLIEHUS] ypaBHEHUH U TMHEWHBIX CUCTEM
Ucnonb3oBanne  rpadukoB  GyHKIMH  UIS  HWCCIAEAOBAHUS  TPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a7a4 W3 JAPYrux YIeOHBIX
MPEIMETOB U PeaIbHOM KU3HU
4 Hauana maremaTnueckoro aHaausa
4.1 HenpepsiBabie pyHKIIMM. MeTO ] HHTEPBAJIOB ISl PEIICHHUS HEPABEHCTB
4.2 [IpousBonas ¢pynkiuu. ['eoMmerpudeckuii 1 GU3MUESCKUI CMBICI TIPOU3BOHON
3 [IpousBoaHble 3neMeHTapHbIX (QYyHKIUH. DOopMyiabl HaxXOXKAECHUS MPOU3BOIAHON
' CYMMBI, IIPOU3BEIEHUS U YaCTHOTO (PYHKIIMHA
[IpuMeHeHre NPOU3BOJHOM K HCCIEAOBaHHIO (YHKUHMH HAa MOHOTOHHOCTb H
4.4 sKcTpeMyMbl. HaxoxaeHue HauOOJIbIIEr0 U HaWMEHbIIEro 3Ha4eHus (pyHKIMM Ha
OTpe3Ke
[IpumMeHeHure MpOU3BOIHON A1 HAX0XKICHHS HAWTYUIIEro PelIeHNUs B IPUKJIIaIHbIX
4.5 3ajavax, s OHIpEIeNeHHUs CKOpPOCTH IIpolecca, 3aJaHHOro ¢GopMmysoi wim
rpadukom
4.6 IlepBooOpa3nas. Tabiuia nepBooOpa3HbIX
A7 WuTterpan, ero reoMmerpuyeckuii 1 pu3ndeckuit cMpici. Beruncnenue nuTerpaia mno

¢dbopmyne Herotona — Jleitbuuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIETO OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K MPeIMEeTHBIM Pe3yJIbTATaM 0CBOEHHUS
NPOBePsIEMOro OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMBbl cpeHero 001ero
TpeOoBaHus o0pa3oBaHus

Brnagenne MeTomamMu JIOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIHpoBaTh U OINEPUPOBATH TMOHATUSMU: OIpEAETICHHE,
aKcHoMa, TeopeMa, CIIJICTBUE, CBOMCTBO, MPHU3HAK, JO0KA3aTEeIbCTBO,
PaBHOCHJIbHBIE (OPMYIUPOBKH; TPUMEHATh UX; YMEHHE (GOPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEpPXKACHUE, MPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC  PaCCYXXIACHHA npu peui€cHUMU 3ajady,
1 OLICHUBATh  JIOTMYECKYH  IPAaBUJIBHOCTb  PACCYXIECHUN; YMEHHE
ONICpUPOBATH TIMOHATUAMU: MHOXKCCTBO, IMOAMHOXCECTBO, OIICpallud Hal
MHO)KECTBAMH; yMEHHE HCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUisi OIIMCaHUs PEaTbHBIX TPOIIECCOB | SIBJICHUN U MPH PEIICHUH
3aJa4, B TOM UYHCIE W3 JPYTUX YYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATh MOHATUIMU: Tpad, CBA3HBIN Tpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHUE 3aJaBaTh M OIHUCBHIBaTh Tpadbl Pa3THYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAaTh Fpa(l)BI IIpU pCUICHUH 3aJa4

VYmenune OIICpHUPOBATh IMNOHATHAMHU: HATypPaJIbHOC YHCJIO, LEJIOC€ 4YHCIIO,
CTCIICHb C NECJIBIM IMOKAa3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHb
C panrnoHaJIbHbBIM IIoKa3aTecjieM, CTCIICHb C I[GP'ICTBI/ITeHBHBIM
IIOKAa3aTcCJlICM, J'IOFapI/I(bM quciia, CHUHYC, KOCHHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYIIO, PpallMOHAJIBHOC 4YHCIIO,
HPppalMOHAJIbHOC quCJIOo, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
2 palliOHAJIbHBIX, JIEMCTBUTEIIHLHBIX YHUCCII, YMCHUC HCIIOJIB30BaTh
IMPU3HAKU OCIUMOCTH, HauMEHBIITHH O6H.[I/II71 JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknunga IIpu pCHICHUHN 3aa4; 3HAKOMCTBO C
Ppa3JInIYHbIMHU MO3UITMOHHBIMHU CUCTEMaMU CUHCIICHHA, YMCHUC
BBINIOJIHATh BBIYMCICHHE 3HAUCHUU M Hp606pa3OBaHI/I$I B]':»Ipa)KeHI/Iﬁ Cco
CTCIICHAMMA H JIOT apI/I(I)MaMI/I, HpCO6p8.30BaHI/IH IIp06H0-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHHUEC OICPUPOBATH MOHATUAMU: MNOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpryecKast nporpeccus,
OeckoHe4YHO yObIBaroIias TIeOMETpUYecKas IpPOrpeccus; yMEHHUE
3a1aBaTh MOCIEIOBATEILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
dbopmMynn; yMEHHE OINEpPUPOBATH TOHATHAMHU: KOMILUIEKCHOE YHCIIO,
COTIPSDKEHHBIE KOMIUIEKCHBIEC YMCIIa, MOAYJIb U apIyMEHT KOMIUIEKCHOTO
grcna, (opmMa 3anmMcH  KOMIUIGKCHBIX 4mcen  (TeoMmeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOIHUTH
MpUMEpHl  HCIOJB30BaHUS  KOMIUIEKCHBIX — YHCEN;  ONEepUPOBAThH
MOHATUSAMHM: MaTpuma 2%X2 u 3X3, ONpeneNuTeNb  MaTPHIHL,

FGOMeTpI/ILIeCKI/H\/JI CMBICJT OIPCACIIUTCIIA

YMeHue onepupoBaTh NOHATHUAMU: palMOHAJIbHBIE, HppallMOHANIbHBIE,
MoKa3aTejabHble, CTENEHHbIE, JIOTapu(MUUYECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUS U HEPABEHCTBA, HX CHUCTEMBI, YMEHHE OIEpPUpPOBAThH
MOHATHSMH: TOKJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpPaBHEHHUH U HEPABEHCTB, PaBHOCHIIBHOCTb
YpaBHEHUHM, HEPAaBEHCTB M CHUCTEM; YMEHHME peIlaTb YypaBHEHMUS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PAa3JUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPaBEHCTBA M CHUCTEMBI C IapaMEeTpPOM; IPUMEHSITh
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JUISl PELICHUS MaTeMaTUYECKUX

3a/1a4 U 3a]1a4 U3 pa3IMyuHbIX 00acTell HAyKu U pealbHOM KU3HU

YMenue omnepupoBarh MOHATUSAMH: (PYHKIUSA, UYETHOCTH (GYHKIUU,
HEPUOJUYHOCTh (YHKIMH, OTPAaHUYEHHOCTh (PYHKIIHMHU, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (YHKIUU, HauOoJblliee U HauMEHbIIee 3HAUCHUS
(GyHKIIMYM Ha IPOMEKYTKE, HempepbiBHAsA (QYHKIIMS, aCUMITOTHI Tpaduka
(GbyHKIMM, TIepBast ¥ BTOpas MPOU3BOAHAS (PYHKIIMH, T€OMETPHUECKUNA U
(u3nueckuif CMBICT TPOU3BOJIHON, IMEpBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall; YMEHHE HaXOJIUTh aCUMNOTOTHI Trpaduka (QyHKIUU; YMEHHE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YACTHOTO U
KOMITO3UIIUMH (DYHKIIMI, HAaXOJWUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(YHKIMHM; yMEHHE HaXOJIUTh IMPOU3BOJHBIE DIEMEHTAPHBIX (DYHKIUN;
YMEHHE UCIOJIB30BaTh MPOU3BOJHYIO Ui HCClIeAoBaHUsS (YHKIUH,
HaXOJWTh HAWOONBIINE W HAUMEHBIINE 3HaueHUs (PYHKIUN; CTPOUTH
rpaduky MHOTOYJICEHOB C HCIIOJB30BaHHEM ammapara MaTeMaTH4ecKoro
aHalM3a; TMPUMEHSATh MPOU3BOJIHYIO [UISI HAXOXKIACHHUS HAMIYYIIEro

peuICHrA B HNPHUKIAAHBIX, B TOM YHUCJIC COUHUAJIBbHO-DKOHOMHWYCCKUX U




(u3nuecKkux 3a7adax; HAXOAUTh TUIOMAIN U 00BEMBI (PUTYP C TIOMOIIBIO
HMHTETPAJIA; MPUBOJAUTH MPUMEPHI MAaTEMAaTUYECKOT0 MOJEIUPOBAHHUS C

noMoIIsko quddepeHnaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh HOHATHSAMH: rpaduk QyHKIUH, oOpaTHas
GbyHKIMsA, KOMOO3unus (DyHKUIWH, JUHEHHass (QYHKIUS, KBaJpaTHUYHAs
¢byHKIMS, paroHaibHast GyHKLMS, CTETEeHHAas byHKIMA,
TPUTOHOMETpHUYECKHEe  (DYHKIHMH, OOpaTHble TPUTOHOMETPHUYECKHE
GyHKIMU, TOKa3aTenbHas W Jorapugmuueckas (yHKIUU; YMEHHE
CTpOUTh TpadUKHU H3YYEHHBIX (PYHKUUN, BBIIOJHATH MPEOOpa3OBaHUS
rpadukoB (yHKIHM, UCHIOIb30BaTh I'padUKH IJIs U3YUYEHHUS MPOIIECCOB U
3aBUCUMOCTEH, MPU PEIICHUU 3a7ad U3 APYruX y4eOHbIX MPEIMETOB U
3a/1a4 U3 peallbHOM JKU3HM; BbIpaXkaTh POPMYIaMH 3aBUCUMOCTH MEXY
BEJIMYMHAMM; HCIIOJIb30BATh CBOMCTBA U Tpapuku QYyHKUUH U1
pelleHns ypaBHEHUH, HEpPaBEHCTB U 3ajlau ¢ MapameTpaMu; n300paxarhb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOYKECTBA PEIICHWN ypaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/layll Pa3HBIX TUIOB (B TOM YHCJE Ha
MIPOLIEHTHI, JOJU M YacTH, Ha JIBU)KEHHUE, paboTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH YNpaBJICHUs JTUYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAKEHUS, ypaBHEHHS, HEPaBEHCTBA U HX
CUCTEMBI IO YCIIOBHUIO 33JayH, HCCIEAOBATh IOJyYEHHOE pEIIeHHE U
OIICHUBATh MPABIONOAOOHOCTh PE3YJAbTATOB; YMEHHE MOJEIUPOBATh
pealibHbIE CUTYaIlMM Ha $3bIKE MaTEeMaTHKH; COCTaBIISITh BBIPAXKEHUS,
ypaBHEHHUs, HEPAaBEHCTBA U MX CHCTEMbl 10 YCIOBHUIO 3a/ayH,
UCCIIEJIOBaTh IOCTPOEHHBIE MOJEIN C MCHOJb30BaHHEM armapara

anreOpbl, UHTEPIPETUPOBATH MOTYUEHHBIHN pe3yabTarT

YMeHue onepupoBath MOHATUAMU: CpeiHee apupMeTHYecKoe, MeiuaHa,
HauOoJiplllee M  HAWMEHbLIEe 3HA4YeHUs, pa3Max, JUCIEepCHs,
CTaHJAPTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yMEHHE U3BJEKaTh,
UHTEPNPETHPOBaTh HMH(POPMALMIO, TMPEICTABIEHHYI0 B TalbnMuax, Ha
MarpaMmmax, rpagukax, OTpaXkarollyto CBONCTBA peabHbIX MPOLIECCOB U
SIBJICHUI; MPEACTaBIATh HH(OPMAIMIO C TOMOIIBIO TAOJIHIl M AUArpamm;
UCCIIEIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHUCIIE C NPUMEHEHHEM
rpadu4ecKux METOJ0B W  JJIEKTPOHHBIX CPEACTB;  Trpaduyecku
UCCIIeIOBaTh COBMECTHBIE HAOMIONEHHs C TOMOINBIO JHarpamMm

pacccuBaHua 1 JIMHEMHOMN perpeccuun




YMeHue omnepupoBaTh IOHATUSAMHU: CIIyYalHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTb CIyJalHOTO COOBITHS; YMEHHE BBIYHCIATDH
BEPOATHOCTh C HCIIOJIb30BAaHUEM TpaUYecKUX METOAOB; NPHUMEHATh
(GOopMyNBI CIIOKEHUST U YMHOXXEHHSI BEPOATHOCTEH, (POpMyTy MOJHOM
BepOsATHOCTH, (popmyny bepHyim, komOuHaTOpHBIE (aKTHl U (POPMYIIBL;
OLICHUBAaTh BEPOSITHOCTU pEAJIbHBIX COOBITUH; yMEHUE OIEpHUpOBAThH
HOHATUSIMU:  Ciy4aiiHas BEJIMYMHA, pACIPEAEICHUE BEPOSITHOCTEH,
MaTeMaTHYeCKOe OKHUJAHUE, JUCIEPCHs] M CTAaHJAPTHOE OTKIOHEHHE
CllydallHOM BENWYMHBI, (QYHKIUU pacCOpelesieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, IIOKAa3aTEJbHOIO M HOPMAJIBHOIO paclpencieHui;
YMEHHME HCMOJb30BaTh CBOICTBA M3YyYEHHBIX pacCHpelesieHud Juis
pelieHns 3ajad; 3HAaKOMCTBO C MOHSTHUSIMHM: 3aKOH OOJIBIIMX YHCED,
METO/bl BBIOOPOUHBIX MCCIEAOBAHUN; yMEHUE TNPUBOIUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIbIIUX YHCEN B MPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSAMU: COYETaHUE, IEPECTAHOBKA,
YHUCIIO COYETAaHUM, YHUCIO MepecTaHoBOK; OumHOM HploToHa; ymeHue
MIPUMEHATh KOMOUHATOPHBIE (PAKTHI U PaCCYKIEHUS Ul pElIeHUs 3a/1a4;
OLICHUBATb BEPOATHOCTH pealIbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIETIb U MHTEPIIPETUPOBATH MOIyUYEHHBIN pe3yabTart

YMeHue onepupoBaTh MOHATHUSAMHU: TOYKa, MpsiMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4Y, BEJIUYMHA YIUVa, IUIOCKUHA  yrod,
NBYTPaHHBIA yroJl, TPEXTPAHHBIM Yroj, CKpPEUIMBAIOUINECS TMpsSMBbIe,
NapajuieIbHOCTh U MEPHEHIUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroiu
MEXIy MPSMBIMH, YrOJ MEXAY HpPSIMOW U IUIOCKOCTBIO, YrOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSIHHE MEXKITY
OPSIMBIMHU, PACCTOSIHUE MEXAY MIIOCKOCTAMU; YMEHHE UCIOIB30BaTh MIPH
pellleHnr 3aa4 U3y4eHHbIE (PaKThl U TEOPEMbI IIIAHUMETPUH;, YMEHHE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENd C MOMOIIbI0 TE€OMETPHUUECKUX MOHSATUH U

BCIIMYHH, p€IIaTb CBA3aHHbIC C HUMH IMPAKTUYCCKUC 3a/la4n
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YMeHue onepupoBaTh MOHATHUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOT'pPaHHMK, MPABUIbHBIA MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnesa, Npu3Ma, NOUpamMuaa, QGuUrypa U IMOBEPXHOCTb
BpallleHHs], IMIMHIp, KOHYC, map, cdepa, Mmiomanb cdepsl, MIOLIalb
MOBEPXHOCTH MHMPaMMJIbl, NPHU3MBbI, KOHYyCa, LWIMHIpPA, 00BEM Kyoa,

OpsAMOYT'OJIbHOTO TIapaJuieyICnuIicaa, MnmupaMuibl, MMPU3Mbl, HOUIHUHApPA,




KOHYCa, Il1apa, pa3BEpTKa MOBEPXHOCTH, CEYCHUS KOHYCA M LIWIMHJPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, IUIOCKOCTD,
Kacatomasicss cepsl, IUIUHAPA, KOHYCa; yMEHHE CTPOHUTH CEeueHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKH, (PUTYPHI U TTOBEPXHOCTH
BpaLICHUs, UX CEUYECHHUsI, B TOM YHCJIE C IIOMOIIBIO MIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (UTYP, CAMOCTOSTEILHO
(hopMyTHpOBATH OTpENEICHUs] U3Yy9aeMbIX (HUTYpP, BBIABUTATh THUIIOTE3BI
O CBOHCTBaxX W MpHU3HAKaX IeOMETPUYECKUX (PHUryp, 0OOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE TNPOBOAMUTH Kilaccuukamuio ¢Guryp Imo
pPa3IMYHBIM IpU3HAKaM, BBINOJHATH HEOOXOAMWMBIE JONOJHHUTEIbHbIE

MTOCTPOCHUS
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VYMmenne OICpHUpPOBATH IIOHATUAMMU: JABHUXKXCHUC B IMPOCTPAHCTBE,
MapaJuIeNIbHBIN MMePeHOC, CHMMETPHS Ha TUIOCKOCTH W B TPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHUe MOA0OMs, TMOAOOHBIE (UTYpBI; YyMEHHE
pacrno3HaBaTh paBHblE U MOAOOHBIE (UTYpPBI, B TOM 4YHCIE B MPUPOJIE,
HUCKYCCTBEC, APXHUTCKTYPEC, HCIOJIB30BATh TI'€COMCTPUUCCKHUE OTHOIICHHA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKUE BEIUYUHBI (AJUHA,
yroj, IUiomaas, o0hEM) MpH pelmIeHWH 3a7ad W3 JIPYruX ydeOHBIX
MPEeIMETOB U U3 PEaJbHON KU3HU; YMEHUE BBIUUCISTH T€OMETPUUECKHE
BEJIMYWHBI (UTMHA, YTOJ, TUIONIaab, OOBEM, IUIOMIAIL TMOBEPXHOCTH),
WCIOJIb3YSl M3Y4YEHHbIE (OPMYJbl MU METOJbl, B TOM YHUCIE: IUIOMAIb
MOBEPXHOCTU MUPAMU/IbI, TPU3MBbI, KOHYCA, IIMIUHAPA, IIOWAAb chepbl;
00BEM KyOa, IPSIMOYroJIbHOTO Mapajlieienurea, MMpaMuIbl, MPU3MBL,
WIMHIpA, KOHYycCa, IIapa; YMEHHE HaxOJUTh OTHOIIEHHE OO0bEMOB

1o TI00HBIX uUryp
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YMeHue ONICpUPOBATH HOHATUAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOP, KOOpPAUHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JIOKCHHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IMPOU3BCACHHUC, YIOJl MCKIY
BCKTOpPaMHU; YMCHUC HCIIOJIB30BATH BGKTOpHBIP'I 151 KOOpI[HH&THLIfI MCTOJ
Il pCHICHUsT TCOMCETPUUCCKHUX 3aJdad W 3aJad ApYTrux y‘IC6HHX

IMpeaMEeTOB
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YMmenue BLI6I/IpaTB NOAXOOAIIMKA MeTod A peuicHud 3aJa4u,
INIOHUMAHHUEC 3HAYUMOCTH MATCMATUKHU B MU3YUYCHHUU IMPUPOAHBIX U
O6IJ.I€CTBCHHLIX nmponeccos " HBHCHHﬁ; YMCHUC  pacCliO3HABATh

IpOsABJIICHUC 3aKOHOB MATCMATHKU B HUCKYCCTBC, YMCHHC IIPUBOIUTH




IIPUMCPLI MaT€MaTHYCCKHUX

MAaTeMaTU4eCKOU HAyKu

OTKPBITUI

POCCHIICKOM
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MHpPOBOU




HEPEYEHD 9JIEMEHTOB COJAEPKAHUS, ITIPOBEPAEMbBIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

Kona

1 Yucna 1 BBIYUCIICHUS

1.1 HarypanbHublie u nenbie uncia. [Ipu3Haky 1€ 1MMOCTH HEIbIX YACEeT

12 Pammonaneupie uncna. OOBIKHOBEHHBIE UM JIECATUYHBIE JpOOU, TPOIIEHTHI,
' OECKOHEYHBIC TICPUONIECKUE TPOOH

13 Apudmernueckuit KOpEHb HaTypaJbHOU CTEIEHHU. HenictBus c
' apu(pMeTHIECCKUMHU KOPHSIMHU HATYPaIbHOUW CTEIICHU

14 Crenenb ¢ menbiM TOKazaTesieM. CTENeHb C palMOHAIBHBIM ITOKa3aTeleM.
. CBolicTBa CTETIEHU

L5 CHHYyC, KOCHHYC W TaHI€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. [lecaTnunbie U HATypaJIbHBIC JOTAPUPMBI

JlelictButenbHple unciia. ApudMeTHYecKue omepanud ¢ JACHCTBUTEIHHBIMH
1.7 yucnamu. [lpuGnuxéHHble BbIYMCICHUS, TMpaBWiia OKPYIJICHUS, NPUKHAKA U
OIICHKA pe3ybTaTa BHIYMCICHUN

1.8 [IpeoOpazoBaHue BhIpaKCHHIA

1.9 KommnekcHsie uncna
2 YpaBHEeHUS U HEPABEHCTBA

2.1 Lenble 1 1poOHO-pallMOHANBHBIE YPABHEHUS

2.2 HppanmoHnaisHbie ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

24 [TokazarenbHbIe U TOTapUPMUUECKUE YPABHEHUS

2.5 Lenbie u 1poOHO-pallMOHAIEHBIE HEPABEHCTBA

2.6 HppanmoHaibHbIE HEPABEHCTBA

2.7 [TokazarenbHbIe U NTorapuMUUECKUE HEPAaBEHCTBA

2.8 TpuroHomeTpuyecKkrue HepaBeHCTBA

29 CucTeMBbl ¥ COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB

2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpamMu




2.11

Martpuna cucTeMbl JUHENHBIX ypaBHEHUN. OnpenenuTesb MaTpULbl

3 OyHKIMH U TpaduKu
31 Oynkus, cnocoOsl 3ananus Gpynkuuu. ['padux ¢pynkinun. BzanmHo obparHbie
' ¢bynkuuu. Yéthpie u HeuéTHble Gpynkuuu. [leprnommueckuie GyHKInm
OOnacte ompeneneHuss U MHOKECTBO 3HaueHWi QyHKiuuu. Hymu ¢yHKImm.
39 [IpoMexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (PYHKIIHH.
' Makcumymbl 1 MUHUMYMBI (yHKIud. HawnOouibliee W HanMEHbIIEEe 3HAUYCHHE
(YHKIIMM Ha IPOMEKYTKE
33 CrenenHas ()yHKIHSI C HaTypaJbHBIM W IENbIM TMoKazaTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa U rpaduk KOpHs N-0l CTENEHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduKu
3.5 [TokazarenbHas u gorapupmuyeckas yHKIMH, UX CBONCTBA U TpaduKu
36 Touku paspbiBa. AcumnToTsl rpadukoB ¢yHkimid. CoiicTBa  (QyHKIHIA,
' HETIPEPBIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TTOCIIEN0BATEIHLHOCTEN
28 Apugmerndeckass U reoMeTpuueckas mporpeccur.  Popmyna  CI0XKHBIX
' IIPOLIEHTOB
4 Hauana maremaTnueckoro aHaausa
4.1 [TpousBonas pyakiuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX ()YHKITHIA
[IpuMeHeHre NPOU3BOJHON K MCCIEIOBAHUIO (YHKIUI Ha MOHOTOHHOCTb U
4.2 aKcTpeMyMbl. Haxoskienne HauOOJIBIIEr0 W HAaMMEHBIIEro 3HaueHUus (PyHKIHUN
Ha OTpe3Ke
4.3 [TepBoo6pa3nas. Unterpan
5 MHoecTBa 1 JIOTHKa
5.1 MHoecTBO, onepaluu HaJl MHOKecTBaMU. Jlnarpammsl Ditniepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTuCTHKA
6.1 OnmucarenpHas CTaTUCTHKA
6.2 BepostHOCT
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE




7.3

MHororpanHuku

1.4

Tena v MOBEPXHOCTH BpalllCHUS

7.5

Koopaunats! 1 BEKTOpBI
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