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MOACHUTEJIBHAS 3AIINCKA

PabGouass mporpamma  yueOHOro Kypca «Anrebpa W Hayana
MaTeMaTH4YEeCKOro aHaiu3a» 0a30Boro ypoBHs i oOywarommxcs 10 —11
KJIacCOB  pa3paboTraHa Ha ocHOBe DenepaibHOr0 TroCyAapCTBEHHOTO
00pa30BaTENBLHOIO CTaHJApTa CpeAHEro ooOIero oOpa3oBaHUsA, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAaHUM, MPEIBABISIEMBIX K MaTeMaTHYECKOMY
o0pa3oBaHMIO, ¥ TPAAUIUH POCCUUCKOrO oOpa3oBaHus. Peammzanus
OporpaMMbl  OOECTIEUMBAET  OBJAJCHHE  KIIOYEBBIMH  KOMIIETEHIUSIMH,
COCTaBIISIOLUIMMH OCHOBY JUIsl CAMOPAa3BUTHsI M HEMPEPHIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M TO3HABATEIBLHOTO PAa3BUTHS
JUYHOCTU OOYYArOITNXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hauana MaTeMaTUYECKOTO aHAIN3a» SBISETCS OJHUM U3
HamOoJjiee 3HAYMMBIX B IpOrpaMMe CTaplIed IIKOJbI, MOCKOJBKY, C OJHOU
CTOPOHBI, OH OOEeCHe4YMBaeT HWHCTPYMEHTAJIbHYIO 0a3y IJs H3y4eHHUs BCexX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroi CTOPOHBI, ((OPMHUPYET JOTUUECKOE U
a0CTpaKTHOE MBIIUICHUE YYaIlUXCS HAa YPOBHE, HEOOXOIMMOM JUIsl OCBOCHHUS
KypcoB MH(GOpPMATUKH, OOIIECTBO3HAHHWS, MUCTOPHH, CIOBECHOCTH. B pamkax
JAHHOIO Kypca y4dalluecs OBJIaJEeBalOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOM
HayKH, KOTopas (JOpMyJIHUPYET CBOH JTOCTHXKEHUS B MATEMaTUYECKOM popme.

Kypc anrebpsl 1 Hayam MaTeMaTHYECKOro aHalnM3a 3aKJIaJbIBa€T OCHOBY
JUIS YCTEIIHOTO OBJAJICHUS 3aKOHaMU (DU3UKH, XUMUHU, OMOJIOTUH, TTOHUMAHUS
OCHOBHBIX TEHJEHUUHA D3KOHOMHKM M OOILIECTBEHHOW JKU3HU, TMO3BOJISIET
OpPUEHTHPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSAX,
YBEPEHHO MCIOJIb30BaTh UX B MIOBCEIHEBHOM KU3HU. B TOXKe BpeMsl oBiajieHHne
a0CTPaKTHBIMH M JIOTHYECKH CTPOTMMH MAaTE€MaTHYECKUMU KOHCTPYKLHSAMHU
pa3BUBaeT yMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCTIOJIB30BaTh 0000IICHNE W KOHKPETU3AIUIO, a0CTparupoBaHue
U aHanoruio, (GOpMHUpYeT KpeaTMBHOE U KpPUTHYECKOe MbIluieHue. B xoxe
U3y4YeHUsl anreOpbl M Hayajdl MaTeMAaTHYECKOro aHaliu3a B CTaplie IIKoJe
yyalquecs IOJYy4YaroT HOBBI  ONBIT  pEIIEHUs NPUKIAJHBIX  3ajad,
CaMOCTOATENIbHOTO ~ MOCTPOEHUS ~MAaTEeMaTHYECKUX  MOJENIEH  pealbHbIX
CUTYAlMl U UHTEPIPETALMH MOJIYYEHHBIX PEIICHHI, 3HAKOMSTCS C IPUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE, HAyKe U B HCKYCCTBE, C
BBIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSMHU U UX aBTOPaMHU.

Kypc obnamaer 3HaunTEI-HBIM BOCTIUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak uyepe3 yueOHbIN MaTepual, ClIoCOOCTBYIOMINKA (POPMUPOBAHUIO
HAayYHOTO MHPOBO33PCHMS, TaK M 4epe3 CHeLU(UKY y4eOHOH IESTeIBbHOCTH,
TpeOyrolel  CaMOCTOSITEIBHOCTH,  aKKYypaTHOCTH,  NPOJOJLKUTEIbHON
KOHLEHTpAIlMi BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJIYYEHHBIH PE3ysbTarT.

B ocHoBe meronuku oOydeHHs anreOpe W HayajdaM MaTeMaTH4ecKOro
aHaJIN3a JISKUT JeATEIbHOCTHBIA IPUHIIUI OOyUEHHUS.

Ctpyktypa Kypca «Anrebpa M Hayajla MaTeMaTUYECKOTO aHaIH3a»
BKIJIFOYAET CIIEAYIOUIME COAEPKATEIbHO-METOANYECKUE JUHUU: «Yucna wu
BBIYHCIIEHUSD, «DYHKIIUU U rpapukmn», «YpaBHEHHUsS U HEpaBeHCTBa», «Havana
MaTEeMaTUYECKOro aHanu3a», «MHoxecTBa M Joruka». Bce OCHOBHbIE
COJZIEpPKATEIbHO-METOIMYECKUE JIMHUU HM3Y4YarOTCsl HAa NPOTSKEHUH ABYX JIET
00y4eHHs B CTapIIeH LIKOJE, ECTECTBEHHO JOMOJIHAS APYT ApYyra U NOCTENEHHO
HACBHIIAACh HOBBIMM TeMaMu U pasjenamu. J[aHHBIA Kypc sBIAETCS



WUHTEIPAaTUBHBIM, IIOCKOJBKY OOBEIMHAET B cebe COAep’KaHWE HECKOJIbKUX
MaTeMaTHYeCKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHUS, MaTeMaTUYECKUU
aHaJIu3, TEOpHsl MHOXKECTB U Ap. [lo Mepe Toro kak yyamiyecs: OBJIaJeBalOT BCE
Oojee IIMPOKAM MaTeMaTHYECKUM allapaToM, Y HHX I[OCJIEI0BaTEIbHO
(dbopMupyeTCs U COBEPIICHCTBYETCS YMEHUE CTPOUTh MaTEMaTHUYECKYIO MOJIENb
peaIbHOW CHUTyalllH, NPUMEHSTh 3HAHMS, MOJyYEHHbIE B Kypce «Anredpa u
Hayajla MaTeMaTU4YeCKOro  aHajiu3a», s PEIIeHHs CaMOCTOSTENbHO
chOopMyJIMPOBAHHON MAaTeMaTUYeCKOW 3aJadyd, a 3aTeM HWHTEPIPETHPOBATH
IIOJIyYEHHBIN PE3YJIbTAaT.

CopepxarenbHo-MeTOANYECKass JIMHUSA  «Yucna W BBIYMCIICHUSD)
3aBepuIaeT (HOPMUPOBAHHE HABBLIKOB HCIIOIB30BAHUS JIEHCTBUTEIBHBIX YHCET,
KOTOpoe OBLI0O HAayaTO B OCHOBHOW mIkose. B crapmelr mikosne ocoboe
BHUMAaHHE YZAENSIeTCs] (POPMUPOBAHUIO IMPOYHBIX BBIYUCIHMTEIBHBIX HABBIKOB,
BKJIIOUAIOIIMX B  ce0f  HCIOJB30BaHHWE  PA3NIMYHBIX  (OpM  3alucCU
JNEHUCTBUTEIBHOIO YKCIIa, YMEHUE PALMOHAIBHO BBINOJIHATH JEHCTBUS C HUMH,
JeNaTh NPUKUJIKY, OLIEHMBAaTh pe3yibpTaT. OOydaroniuecsi MOoJydarOT HaBBIKH
NpUOMMKEHHBIX ~ BBIYMCICHWW,  BBIMOJHEHUS  JCWUCTBUH C  YUCIIAMH,
3aMCaHHBIMM B CTaHIAPTHOM (opMe, HCHOIB30BaHUS MaTEMaTHYECKHX
KOHCTaHT, OLICHUBAHUS YHCIOBBIX BBIPAXKCHHIA.

JInunus «YpaBHEHUS U HEPABEHCTBA» PEAN3YETCS HA MPOTSHKEHUU BCETO
oOydyeHMs] B CTapuleil IIKOJIe, IMOCKOJIbKY B Ka)XJOM paszesie MporpamMMbl
IPELyCMOTPEHO  pEUNIeHHWE  COOTBETCTBYHOHIMX  3amad.  OOyuwarommecs
OBJIAJIEBAIOT PA3JIMYHBIMA METOJAAMHU PELICHHUS IENbIX, pPaluOHAIbHBIX,
UPpaLMOHAIBHBIX, TOKA3aTENIbHBIX, JJOrapUPMUUECKUX U TPUTOHOMETPUUECKUX
yYpaBHEHUI, HEPABEHCTB U UX cucTeM. [loydeHHbIe yMEHUs NCTIONIB3YIOTCS TPU
UCCJIEIOBAaHUH (PYHKIMH C MOMOINBIO IMPOU3BOAHOW, PEIICHUH MPHUKIAIHBIX
3aJa4 M 3a7ad Ha HaxOXXICHHE HauOOJBIIMX W HAUMEHBUINX 3HAYE€HUH
¢ynkiuu. [lanHas copepxaTenbHas JIMHUA BKJIIOYaeT B ce0s  Takke
(opMupoBaHrEe YMEHHUI BBHIOIHATH pacuéThl 1o GopMyiaM, MPeoOpa3oBaHUS
LENbIX, paldOHAIbHBIX,  HPPAUMOHAIBHBIX W  TPUTOHOMETPUYECKUX
BBIPQXKCHHI, a TakKe BBIPAKECHUN, COACpPKAIIUX CTENEHH U JIOTapu(MBbI.
brnaronaps uzydeHuto anreOpanvyeckoro mMaTepuajia MPOUCXOAMUT JalbHEHIIee
pa3BUTHE AJITOPUTMHYECKOTO M  AOCTPAKTHOTO MBIIUICHUS — ydalluxcs,
(bopMUPYIOTCS HABBIKH JCTyKTUBHBIX PACCYyX ACHUU, pabOThl C CUMBOJBHBIMH
¢dbopmamu, IpeCTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIC PaBEHCTB
U HepaBeHCTB. Anrebpa npeanaraet 3QPeKTUBHbIE HHCTPYMEHTHI JIsl PELICHHS
PAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33]1a4, HAIJISIIHO IEMOHCTPUPYET CBOM
BO3MOYHOCTH KakK I3bIKa HAyKH.

ConepxarenbHo-MeToauueckass JuHUS «DyHKIMM U TpaduKm» TECHO
NEPEIIETaeTCs C IPYTUMU JIMHUSIMH Kypca, IMOCKOJbKY B KaKOM-TO CMBICIIE
3a1a€T TIOCIENOBATEIbHOCTh MW3Y4YEHHsI Marepuana. l3ydeHuwe CTeneHHOM,
MOKa3aTEeNbHOM, JIOTapU(PMUYECKOM M TPUTOHOMETPUUYECKUX (PYHKIMHA, HX
CBOMCTB U rpauKoB, UCTIOIB30BaHUE (HYHKIUHN U PELICHUS 3a/1a4 U3 APYTUX
y4€OHBIX MPEIMETOB U PEAIBHON KU3HHU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM
aHAJIM30M, TaK U C PELIEHUEM YpaBHEHHU M HepaBeHCTB. lIpu 3ToM Oombmioe
BHUMaHUE yzensercs (OPMUPOBAHUIO YMEHHS BBIpaXKaThb (QopMylaMu
3aBUCUMOCTH MEXJy pPa3jIN4YHbIMUA BEJIMYMHAMH, HUCCIENOBATH IOJTYYEHHBIE
byHKIIMA, CTpOUTHh WX rpaduku. Marepuan 3TOH COAEpKATEITHHOW JIMHUAU
HalleJeH Ha pa3BUTUE YMEHHW M HAaBBIKOB, IIO3BOJISIIOLIUMX BBIPAXKATH
3aBUCUMOCTH MEXIY BEIMYMHAMHM B pa3IMdHON (opMe: aHaJTUTUYECKOM,
rpadpuyeckoii u crmoBecHOHM. FEro wu3yueHume CHocoOCTBYET pa3BUTHIO



QITOPUTMHUYECKOTO MBIIIICHHSI, CIIOCOOHOCTH K 0000IIEHNIO U KOHKPETH3AIUH,
VCIIOJIb30BAHUIO AHAJIOTUH.

ConepxarenpHas muHHus «Hadana MareMaTH4eCcKOro aHalIM3a» MO3BOJSET
CYILIECTBEHHO paCIIUPUTh KPYr KaK MaTeMaTU4YeCKUX, TaK M MPUKIATHBIX
3aja4, JOCTYMHBIX OOYYalOIUMCS, y KOTOPBIX TOSABISETCS BO3MOXXHOCTH
UCCIIEJIOBATh U CTPOUTH Tpaduku (yHKIUH, ONPENEeNiaTh UX HAUOONIbIINE H
HaMEHbIIINE 3HAYCHHUSA, BRIYUCIATDH VIO PUTYyp U 0OBbEMBI Tel, HAXOAUTh
CKOPOCTH M YCKOpeHHsI Tpo1ieccoB. JlaHHasi coaepKaTebHas TUHUS OTKPbIBACT
HOBBIE BO3MOXXHOCTH TIOCTPOEHHUSI MaTEeMaTHYEeCKHX MOJENeH peaabHBIX
CUTyallul, HAXOXKJIEHUS HAWIY4YIEro peleHus] B MPHUKIAJHBIX, B TOM YHCIE
COLIMAJIbHO-I)KOHOMUYECKHUX, 3aJavax. 3HaKOMCTBO C OCHOBaMH
MaTEeMaTHYeCKOTO  aHajlu3a  CHOCOOCTBYET  pa3BUTHUIO  aOCTPaKTHOTO,
(opMaNbHO-IOTUYECKOTO U KPEATUBHOT'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUN
pacro3HaBaTh TMPOSBICHUS 3aKOHOB MAaTEMaTHKH B HayKe, TEXHUKE U
uckycctBe. O0ydaromuecs y3HatoT O BBIJAOLIUXCS PE3yJIbTaTax, MOJyYEeHHBIX
B XOJI€ pa3BUTHS MAaTEMATHKHU KaK HAyKH, U UX aBTOPaX.

ConepxkatenbHO-MeTOaUYECKass JHUHUAA «MHOXeECTBa U JIOTHMKa» B
OCHOBHOM  TIOCBSIIIIEHA  JJIEMEHTaM TEOPUHM  MHOXECTB. TeopeTuko-
MHOKECTBEHHBIC IPEACTaBICHUS TMPOHHU3BIBAIOT BECh KypC IIKOJBHOMN
MaTeMaTHKH U MpeAaraloT Hanboyiee YHUBEPCAIbHBIN S3bIK, 00bETUHSIONIHII
BCE pasleibl MaTeMaTUKH U e TPUIOKCHHH, OHM CBSA3BIBAIOT pa3HBIC
MaTeMaTHYeCKue IUCIHMIUIUHBI B enuHoe 1enoe. [loaTtomy BakHO HJaTh
BO3MOXKHOCTh ~ IIKOJBHUKY TOHUMAaTh TEOPETHKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEeMaTHKH M HCIOJIB30BaTh €ro JUisl BBIPAKEHUS CBOUX
MBICJIEN.

B kypce «AnreOpa u Hayana MaTeMaTHYE€CKOTO aHAJIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE TMPU3BAHbI
chopMUpOBaTh HABBIKM TOCTPOCHHUS MOJENEH  peambHBIX  CHUTyaluH,
UCCIIEJIOBAHUS OTHUX MOJENe C TMOMOIIBI0 ammapara anreOpsl |
MaTeMaTHYECKOTO aHalln3a U UHTEPIPETAINH MMOTYYSHHBIX pe3ynbTaToB. Takue
3aJaHUsl BIUIETEHBI B KaXIBIH W3 pa3[eNoB IMPOTPaMMBI, TMOCKOJIBKY BEChH
MaTepuai Kypca IUPOKO UCIIONB3YETCs I pelIeHus MPUKIaaHbIX 3aa4. [Ipu
pelIeHUH  peajbHBIX  MPaKTUYECKUX  3aJad  yyallhecs  pa3BUBAIOT
HaOII0JaTeIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHI0, 0000IIaTh W  KOHKPETH3UPOBAaTh IMpPOOJIEMY.
JlesitensHOCTh TIO  (DOPMUPOBAHMIO HABBIKOB pPEIICHUS NPUKIATHBIX 3a/1a4
OpraHm3yercsi B Ipolecce M3Y4YEHHs BCeX TeM Kypca «Aunrebpa u Haudaia
MaTEeMaTHUYECKOTO aHATTNU3a.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

B y4yeOHOM muiaHe Ha u3ydeHHE Kypca anreOpbl U Hadajl MaTeMaTHYeCKOTO
aHaiM3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henemto B 10 kimacce u 3 vaca
B Henento B 11 kiacce, Bcero 3a Ba roga o0ydenust — 170 gacos.



COJEPXAHME YYEBHOI'O KYPCA
10 KITACC

Yuciia u BbIYMCTICHUS

PaunonansHbie yncina. OOBIKHOBEHHBIE U JECATUYHBIE IPOOH, MPOLEHTHI,
OECKOHEUHbIE TMEepPUOIUYECKUE JpoOu. ApupMETHUECKHE ONepaluu C
pallMOHANBHBIMU ~ YHUCJIaMH, TPeoOpa3oBaHHsl  YHCIOBBIX  BBIPAKEHUH.
[Ipumenenne npoOeil W MNPOUEHTOB ISl pPEUIEHUS MPUKIAIHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUW U PEATBHOMN KU3HU.

JlenictBuTenbHple 4yncia. PanuoHanbHple WM MpPpPAlMOHAIBHBIE YHUCHA.
ApudmeTrnueckue omnepanuu ¢ ACUCTBUTEIBHBIMU 4yuciaMu. [IpubnmxéHHbIC
BBIYMCIICHUS, TPAaBWIA OKPYIVIEHUS, IIPUKUAKA W OLEHKAa pe3yJbpTara
BBIYHCIICHUN.

Cremmenp ¢ 1mensiM  mokazateneMm. CranmaptHas (opma  3amucu
NEHUCTBUTENBHOTO umcia. lcmonb3oBanue moaxonasmeld (OpMbI  3amuCcH
JNEHUCTBUTEIBHBIX YHCEN JJIsl PELIEHUs NPAKTUYECKUX 3a1a4 U MPEACTaBICHUS
JAHHBIX.

Apudmernueckuid  KOpeHb HaTypalbHOM  cremeHu. JledcTBus ¢
apu(pMETUIECKUMH KOPHSMH HaTypaJIbHOM CTEIIEHHU.

CruHyC, KOCHMHYC W TaHIT€HC YHCIOBOTO apryMeHra. ApKCHHYC,
APKKOCUHYC, ApKTAHI'€HC YUCIOBOTO apryMEHTa.

YpaBHeHMS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbBIE TPEOOPA3OBAHUS.

[IpeoOpa3zoBanrie  TPUTOHOMETPUYECKUX  BbIpakeHUH.  OCHOBHBIC
TPUTOHOMETpUYECKUE HOPMYIIBI.

YpaBHEeHHEe, KOpeHb ypaBHEHUMs. HepaBeHCTBO, pelIeHHE HEpPAaBEHCTBA.
Metoa uHTEpBAIIOB.

Pemenue neisix 1 JpoOHO-pallMOHATBHBIX YPAaBHEHUN 1 HEPaBEHCTB.

Pemenune nppanoHaNbHBIX YPABHEHUM U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPABHEHUM.

[IpuMeHeHre ypaBHEHMII M HEPABEHCTB K PEIICHUI0 MaTEeMaTHYECKUX
3a/1a4 ¥ 3a7a4 U3 pa3IMYHbIX 00JIacTel HAYKU U PEAIbHOM KU3HU.

DOyHKUUM U rpagPuKu

Oynkuusa, cnocoObl 3amanus ¢yHkiuu. ['paduk ¢yHkiuu. B3aumuo
oOpaTHbIe PyHKIUU.

O6umacth onpeneneHrs 1 MHOKECTBO 3HaueHU pyHkuuu. Hynn GyHkumm.
[TpoMexyTkH 3HAKOTIOCTOSTHCTBA. YETHBIC M HEUETHBIE (QYHKIUU.

CreneHHast GyHKIIHS C HATYpaJbHBIM U LIEIbIM Noka3ateneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa u rpaduk KOpHS 1-0i1 CTETIEHH.

Tpuronomerprueckass OKPYKHOCTb, OIPENECICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Havayia MaTeMaTH4eCKOro aHAJIM3a

[locnemoBaTembHOCTH,  CHOCOOBI  3aJaHUS  IOCJICAOBATCIBHOCTCH.
MOHOTOHHBIE MOCIIEIOBATEIBHOCTH.

Apudmernueckas W TreoMeTpHuUeckas mporpeccud.  beckoHedHO
yObIBatomiasi reomerpudeckas mporpeccus. Cymma OeCKOHEUHO YOBIBaroIIeH
reomeTpudeckor nporpeccun. Gopmyia CI0KHBIX MPOLEHTOB. Mcnonb3oBanue
IIPOTPECCHH IS PELICHUS PEATIbHBIX 3a1a4 IPUKIIAIHOTO XapakTepa.

MHoxecTBa H JIOTHKA



MHo»xecTBO, onepalu Haa MHOkecTBaMu. Jluarpammel Diinepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO amnmapara Juisi OMMCAaHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 33719 U3 IPYTUX YUCOHBIX IPEIMETOB.

Omnpenenenune, TeopeMa, CIeICTBUE, T0Ka3aTEIbCTBO.

11 KIIACC

Yuciia u BbIYMCTICHUS

Harypanpubie u nensie uyncna. [Ipu3Haku 1eIMMOCTH LEIBIX YHACEIL.

CreneHb ¢ pallMOHAIBHBIM NIOKa3zaresneM. CBOWCTBA CTENEHH.

Jlorapudwm uncna. JlecaTuaHble U HaTypajIbHBIC JOTapU(MBI.

YpaBHeHMS U HEPABEHCTBA

[IpeoOpa3zoBaHKEe BBIpAXXEHUI, COAEPKALIUX JTOTapU(MBI.

[IpeoOpazoBaHue BbIpaKEHUH, COAEPKAIIMX CTENEHH C PalMOHAIbHBIM
IIOKAa3aTeIIEM.

[IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPAaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA.

CucreMbl JMHEHHBIX YypaBHEHMH. Pemenue mnNpukiIagHeX 3a1ad ¢
IIOMOIIIBIO CUCTEMBI JINHEMHBIX YPAaBHEHUM.

CurcreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[Ipumenenne ypaBHEHMM, CHUCTEM M  HEPABEHCTB K  PELICHHIO
MaTeMaTHYeCKUX 3a7ad U 3a7ad U3 Pa3jINyHbIX oOJacTell HAyKu M pealbHON
KU3HH.

DOyHKUUM U rpaguKu

Oynkuua. Ilepuoanueckue ¢ysnkun. [IpoMexyTkn MOHOTOHHOCTH
byskiu. MakcumyMbl 1 MUHUMYMBI (yHKIMU. Hanbonbliee 1 HauMeHbIee
3Ha4YE€HHUE (DYHKIIMU HA IPOMEKYTKE.

Tpuronomerpudeckue PyHKIHH, UX CBOWCTBA U TPaPUKH.

[TokazarensHast u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TPadUKH.

Ucnonb3zoBanne rpadukoB (QYHKUUH [ pELIEHUS YpPaBHEHUH U
JIMHEWHBIX CUCTEM.

Hcnonp3oBanne rpadukoB (GyHKIUN 7 HCCIEAOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpPhIE BO3HUKAIOT MPHU PELICHUU 33Ja4 U3 APYTHX y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HMU.

Havayia MaTeMaTH4eCKOro aHAJIM3a

HenpepriBabie pyHKIIMN. MeTO1 HMHTEPBATIOB JIJIsl pEIICHHUS HEPABEHCTB.

[IpousBognass QyHkumu. I'eomeTpuueckuii #  (PU3IMYECKUN CMBICI
IIPOU3BOIHOM.

[IpousBogubsie  sneMeHTapHbIX  (QyHKUMHA. DOpMyIBl  HAXOXKIACHUS
IPOU3BOJIHON CyMMBI, IPOU3BEIEHUS U YACTHOTO (PYHKIUH.

[Ipumenenne MpoON3BOAHON K UCCIEIOBAHUIO (PYHKIIMM HA MOHOTOHHOCTH
U JKcTpeMyMmbl. HaxokneHue HaumOOJpIIEr0 M HAMMEHBUIETO 3HAYeHUs
(GYHKIIMHM Ha OTpe3Ke.

[IprmeHenne npoW3BOAHOM Ul HAXOXKIACHUS HAWIY4IIEro pPEIICHUs B
OPUKIAAHBIX 3aJadax, I OINPEACIICHHs CKOPOCTH IIPOLECcCa, 3aJaHHOIO
bopMmyIoit umu rpapuKom.

IlepBoobOpasnas. Tabmuia nepBooOpa3HBIX.

WnTerpan, ero reoMeTpuueckuii M (PU3MYECKuil cMbICH. Beruucienue
uHTerpana no popmyne Herotrona—JleiiOnuna.



IIVIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOTOo mpemmera «MaremaTwka» JOJDKHO OOecredyuBaTh
JOCTHKEHHWE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs CIEAYIOIINX
JUYHOCTHBIX,  METANpPEIMETHBIX W  TPEIAMETHBIX  00pa30BaTECIBHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yJabTaThl OCBOEHUS MPOTpPaMMbl Y4EOHOTO MpeaMeTa
«MaTteMaTrKa» XapaKkTepU3yrTCs:

I'paxxrancKO€E BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3HUIIMH  OOYYalomerocss Kak
AKTUBHOTO W OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIECTBa, MPEACTABICHHEM
0 MaTeMaTHYECKHX OCHOBaxX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYD,
SABJICHUM, NpPOUEAYp TpPakJaHCKOro oOmiecTBa (BBIOOpHI, ONPOCHI W Tp.),
YMEHHUEM B3aUMOJIEUCTBOBATH C COLIMAIIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIUSMU 1 HA3HAYCHUECM.

[TarpuoTHyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO  POCCHMCKOW  TPAXKIAHCKOH  HMJICHTUYHOCTH,
YBaKEHHUS K MPOIUIOMY U HACTOSIIEMY POCCUUCKON MaTeMaTHUKH, IEHHOCTHBIM
OTHOUIEHHEM K JIOCTH)KEHHUSIM POCCUHUCKHUX MAaTEMaTUKOB WM POCCHMCKOU
MaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHKEHUW B JIPYTHX
HayKax, TEXHOJIOTHIX, c(hepax SIKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOrO Hapo/Ja;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO TIOBEICHHS,
CBSI3aHHOTO C MPAaKTUYECKUM MPUMEHEHUEM JOCTHUKEHUW HAyKu U
NEATEeNIbHOCThI0 YUEHOr0; OCO3HAaHUEM JIMYHOTO BKJaJa B TMOCTPOCHHUE
YCTOWYUBOTO Oy IyIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOILIEHHEM K MHUPY, BKIIIOYasi 3CTETUKY MAaTEMAaTHUYECKUX

3aKOHOMEPHOCTEH, OOBEKTOB, 3az1ad, penIeHun, paccyXIcHUM;
BOCIIPUMMYHBOCTBIO K MAaTEMaTUYECKUMM acleKTaM pas3jIu4HbIX BHJIOB
UCKYCCTBA.

DuU3NYECKOE BOCTIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHSATh MaTeMaTHYeCKHE 3HAaHUSA B
UHTEpEcax 3J0pOBOrO0 M 0Oe30omacHoro oOpa3a >KH3HU, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3/J0POBbIO (30pOBOE NHTaHME, COATaHCUPOBAHHBIN
PEKUM 3aHATUN U OTIBIXA, peryisipHas Gu3nueckas akTHBHOCTD); (PU3UYECKOTO
COBEPILIEHCTBOBAHMS, npu 3AHSTHIX CHIOPTHUBHO-03JOPOBUTEIBHOM
NEeSATENbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHHUEM LIEHHOCTU TPYI0II00US; HHTEPECOM K
pa3nuuHbiM  chepam  TPOGECCHOHATBHOW  JEATENBHOCTH, CBS3aHHBIM C
MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHHEM COBEPILATH OCO3HAHHBINA BBIOOP
Oynymeld mpodeccud W Pealn30BBIBATH COOCTBEHHBIC >KU3HEHHBIC IUTAHBI
TOTOBHOCTBIO M CIHOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa30BaHHUIO U
caM000pa30BaHHUIO Ha NPOTSIKEHWU BCEHl KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUN TPAKTUYECKHX 3a]1a4 MaTEMaTHYECKOM HAPaBJIEHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:!



c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECCKOW KYJIbTYPhI, TOHUMAHUEM BIUSHUS
COLUAIBHO-DKOHOMUYECKUX  IPOLECCOB HA COCTOSIHHUE MPUPOJHOM H
COLIMAJIbHOW CpeAbl, OCO3HAHMEM TIJO00AJIBHOTO XapaKTepa SKOJIOTHYECKUX
npoOieM; OpUeHTalMe Ha TPUMEHCHHE MATEMaTHYCCKUX 3HAHWA IS
penieHus 3ajiad B 00JIACTH OKPY>Kalolllel Cpejbl, MIAHUPOBAHUSI MOCTYIKOB U
OLICHKH UX BO3MOKHBIX IMMOCIICICTBUN IS OKPYKAIOIIEH CPEBI.

[lenHOCTH HAYYHOTO MTO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YypPOBHIO pPa3BUTHS HAYKH H OOIIECTBEHHOW MPAKTUKH,
MOHMMaHUEM MaTEMaTUYECKON HAyKH Kak cepbl YeIIOBEUECKON NeATETLHOCTH,
ATaroB €€ Pa3BUTUS WM 3HAYMMOCTH Il Pa3BUTHS LIUBWIN3ALMU; OBJIAJICHUEM
SI3BIKOM MATEMATHUKH M MATEMATHUYECKOU KYJIbTYPOM KaK CPEICTBOM IO3HAHHMS
MHpa; TOTOBHOCTBIO OCYIIECTBIIATH IIPOCKTHYKD M HCCIIEIOBATEIBCKYIO
JEATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yibTaThl OCBOCHUS MPOrPaMMbl y4eOHOT0 IpeaMETa
«MaremaTuka XapaKTEePU3YyITCs OBJIAJICHUEM YHHUBEPCAIbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMU, VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
oelcmsusiMuU, YHUBEPCANbHbIMU PeCYIAMUBHBIMU OCUCTBUIMU.

1) Vnusepcanvuvie nosmaseamenvuwvle Oeticmeus, obecneuusaom
Gdopmuposarue 6a308vbIX KOSHUMUBHBIX NPOYECCO8 00yYaowuxcsa (oceoenue
Memo008  NO3HAHUSL  OKDPYJCaouwjeco  Mupa, NpuMeHeHue  JI02UYecKux,
UCce008amenbCKux onepayull, ymeHut pabomams ¢ ungopmayueti).

ba3oBbIe mornueckue JIeCTBUA:

e BBIBJIATH 151 XapaKTEpPU30BaTh CYLIECTBEHHBIE MPU3HAKU
MaTEeMaTUYECKUX OOBEKTOB, TIOHITHI, OTHOIICHUN MEXAY TMOHATHSIMU;
(bopMyIMpoBaTh ONPENECITICHHUS MTOHSATHUH; YCTaHaBJINBATh

CYLIECTBEHHBIN MpPU3HAK KIACCHU(pUKALMU, OCHOBAHUS Al 00001eHUs
Y CPAaBHEHMS, KPUTEPUH IPOBOAMMOIO AHAIIN3A;

e BOCIPUHUMATH, (OPMYTUPOBATh H MPEOOPA30BHIBATH CYXKIICHUS:
YTBEPIUTEIbHBIE U OTPUIIATENIbHBIC, €UHUYHBIC, YACTHBIE U OOIIHUE;
YCJIOBHBIE;

e BBIABIAATH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTtuBopeursi B (pakTax, JAaHHBIX, HAOTIOACHUSX U YTBEPKICHUSX;
peuiaratb  KpUTEPUM Ui BBIABICHUS  3aKOHOMEPHOCTEM W
IIPOTUBOPEYN;

e JIeNaTh BBIBOJBI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIKOUYECHUH 10 aHAJIOTUH;

e TMPOBOIUTH  CAMOCTOATENBHO  JIOKA3aTENIbCTBA  MATEMATHUYECKHUX
YTBEpXKIEHUU  (MpsAMbIE W OT  MOPOTUBHOTO),  BHICTPAUBATH
apryMEHTALUIO, MIPUBOJIUTH MIPUMEPBI 151 KOHTPIIPUMEDBI;
00OCHOBBIBaTh COOCTBEHHBIE CYXK/ICHUS U BBIBOJIBI;

e BbBIOMpaTH CIOCO0 perieHus yueOHOU 3ajaur (CpaBHMBATH HECKOJBKO
BApUAHTOB pEIICHUs, BBIOMpPATh HauOOJee MNOAXOAAMMI C y4ETOM
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble nccnenoBarenbCKkue qeUCTBUA:

e MHCHIOJIB30BAaThb  BOIPOCHI KAk  HMCCIENOBATEIIbCKUA  HUHCTPYMEHT
no3HaHus; (HOpPMyIHPOBATH BOMPOCH, (PUKCHUPYIOIIHE MPOTHBOPEUHE,



npo0eMy, yCTaHaBIMBAThL UCKOMOE M TaHHOE, (POPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMI0, MHEHUE;

MPOBOJAUTh  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIN  3KCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHUID OCOOEHHOCTEH MaTeMaTH4ecKOro
o0BeKTa, SBJICHUS, TMPOIECCA, BBISBICHUIO 3aBHCHMOCTCH MEXITY
00BEKTaMH, SBIICHUSIMH, IPOIIECCAMU;

CaMOCTOSITETIEHO (1)OpM}’J'II/Ip0BaTB 0000IIeHNsT W  BBIBOABLI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIOACHUS, WCCIEAOBAHUS, OICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3yIbTaTOB, BBIBOJOB M 0000IIECHNUI;
MPOTHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAKXKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabota ¢ nuadopmanmeii:

BBISIBJISITH JIe(UIIUTHI HH(OPMALIUHY, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA
Ha BOIIPOC U JJIsI PELICHUS 3a]1a4u;

BbIOMpaTh MHGOPMALMI0O U3 HCTOYHHKOB  PAa3jIMYHBIX  THIIOB,
aHAJIM3UPOBATb, CUCTEMATU3UPOBATH 51 WHTEPIIPETUPOBATH
uHGOPMAIUIO PA3IMYHBIX BUAOB U (POPM MPEICTaBICHHUS,
CTPYKTYpUpPOBaTh HMH(POPMAIUIO, MPEACTABIATE €€ B PA3IUYHBIX
hopmax, HILIFOCTPUPOBATE IPAYHICCKH;

OLIGHMBAaTh  HAAEKHOCTb  WMH(MOpPMALUM  TO  CaMOCTOSITEIBHO
c(OPMYIUPOBAHHBIM KPUTEPHSIM.

2) VYuusepcanvuvie KommynHuxamueHnwle Oelicmseus, o0becneuusaOm
CHOPMUPOBAHHOCMB COYUATLHBIX HABLIKOG 00VUAIOUWUXCSL.
OO1ienue:

BOCHPUHUMATh M (OPMYJIUPOBATH CYXJIEHHS B COOTBETCTBHHM C
YCIOBHUSIMU M LEJISIMU OOLIEHUS; SICHO, TOYHO, IPAMOTHO BBIPAKAThH
CBOIO TOYKY 3pE€HHS B YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh
NOSICHEHUS MO XOAY PELIECHUs 3aJa4yd, KOMMEHTHPOBATh MOJYyYE€HHBIN
pe3yJIbTarT;

B X0Jie OOCYXKIEHHUS 3aJaBaTh BOINPOCHI IO CYILECTBY 00CYXIaeMOi
TEMBI, MPOOJIEMBI, pelIaeMoi 3a/1aui, BHICKa3bIBaTh WJICH, HAIlCICHHBIC
Ha MOWCK pPEIICHMS; COIOCTAaBJIATh CBOHM CYXIECHHS C CYXICHUSMU
APYTHX YYaCTHHKOB [UANora, OOHAPYKUBATh PA3IUYUE U CXOACTBO
MO3UIINI; B KOPPEKTHOU (opMe (POopMyTupoOBaTh pa3HOIIACHUS, CBOU
BO3PAXKEHUS;

NPEACTaBIATh  pe3yjbTaThl  PEIICHHWs  3aJauyd, OSKCIEPHUMEHTA,
UCCJIEIOBAHUS, IPOEKTa; CaMOCTOSITENIbHO  BBIOMpAaTh  (opmar
BBICTYIUICHHS C Y4€TOM 3a7ad [Mpe3eHTallid M 0coOeHHOCTen
ayJIUTOPHUH.

CoTpyIHHYECTBO:

NOHMMaTh M  HMCHOJIb30BaThb  MpPEUMYyIIECTBA  KOMaHJIHONM U
WHAMBUIYAIbHON pabOThI MPH pPEIICHUH y4eOHBIX 3a/1a4; MPUHUMATh
Heldb COBMECTHOM  JI€ATENIbHOCTH, IUIAHUPOBATh  OPraHU3aIUI0
COBMECTHOW pabOThI, pacupeneisTh BUAB padOT, JOTOBAPUBATHCA,
o0CyXIaTh TPOIeCC H pe3yiabTaT paboThl; 0000IaTh MHEHUS
HECKOJILKMX JIFOJICH;

y4acTBOBaTh B TpynmoBbIX (opmax paboTel (oOcyxnaeHus, oOMeH
MHEHHI, «MO3TOBBIE IITYPMbI» W WHBIE); BBINOJIHATH CBOIO YacCTh
paboThl M KOOPAMHUPOBATH CBOM JAECUCTBUS C JPYTUMHU WICHAMH
KOMaH/Ibl; OLEHWBATh Kaue€CTBO CBOEro BKJAJa B OOLIMI MPOAYKT IO
KpUTEPUSM, CHOPMYITUPOBAHHBIM yYaCTHUKAMHU B3aUMOIEHCTBHSI.



3)  Vuusepcanvnvie  pecynamu@Hnwie  Oeucmeus, — 0Oecnequsarom
Gopmuposanue cMbICIO8bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.

Camoopranuzarusi:

COCTaBJATh IUIAH, alNTOPUTM pEIIeHUs 3aJadyd, BbIOUpATh CIIOCOO
pemeHusi ¢ y4éTOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAaTh M KOPPEKTUPOBATH BApUAHTHI PEIICHHA C Y4ETOM HOBOH
uH(popmanuu.

CaMOKOHTpOJIb:

e BJIAJCTh HABbIKAMHU TIO3HABATENBHOM peIEKCHH KaK OCO3HaHUS
COBEpIIAEMBIX  JCHCTBHUMI M  MBICIUTENBHBIX  MPOLECCOB, UX
pe3yJbTaToOB; BIAAETh CHOCOOAMU CaMOMPOBEPKH, CaMOKOHTPOJIS
mpolecca U pe3yJibTaTa pelieHus MaTeMaTHIeCKON 3a1auu;

e TMPEIBUICTH TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTh IpPHU PEIICHUU
3aJa4d, BHOCHUTHb KOPPEKTUBHI B JCSITEIBHOCTh HA OCHOBE HOBBIX
OOCTOATENbCTB,  JAHHBIX, HAWJICHHBIX  OIMIMOOK,  BBIABICHHBIX
TPYIHOCTEM;

e OIICHMBATh COOTBETCTBHE pE3yJbTaTa LEIH U YCJIOBUAM, OOBACHATH
IPUYUHBI JOCTHKEHUS TN HEAOCTHKCHUS PE3yJIbTaTOB ACSITEIbHOCTH,
HaXOAMUTh OIMHUOKY, aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATBI

OcBoenune yuyeOHOTO Kypca «Anredpa MW Hayajga MaTEeMaTUYE€CKOTO
aHalli3a» Ha YpOBHE CpEAHEro OO0IIero oOpa3oBaHMs JODKHO OOECreuHnBaTh
JOCTIDKECHUE CIACAYIONNX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KJIACC

Yuciia u BbIYMCTICHUS

OnepupoBaTh NOHATUSAMHU: PALHMOHAIBHOE W JIEWCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI M IECATUYHAS JPOOb, IPOLEHTHI.

BoimonusaTe  apudmeTHueckue ~ Omepaluu € PAalMOHAIBHBIMH U
JNEHUCTBUTEIbHBIMH YHCIAMHU.

BeIonHAT,  NpUONMKEHHBIE  BBIYHMCICHHS,  HMCHOJB3YysS  IPaBUIIA
OKpPYTJICHHMS], 1€TIaTh IPUKUIKY U OLEHKY pe3ysbTaTa BEIYMCICHUM.

OnepupoBaTh NOHATUSAMU: CTENEHb C LEJNBIM MOKAa3aTeJIeM; CTaHAapTHas
dopMa 3amucu JACWCTBUTEIBHOTO YHCIA, KOPEHb HATypalbHON CTENEHH;
UCTIOJb30BaTh MOAXOMALIYI0 (OpMY 3amucH JACUCTBUTEIBHBIX YHCEN IS
pELIeHHs] MPAKTUYECKUX 3a/1a4 U IPEICTABICHUS JaHHBIX.

OnepupoBaTh NOHATHSAMHU: CHHYC, KOCHHYC M TAHI'€HC IPOU3BOJIBHOIO
yriaa;, UCIHOJIb30BaTh 3allUCh IIPOMU3BOJBHOIO yIyIa 4epe3 oOpaTHbIE
TPUTOHOMETPUYECKUE QYHKITHH.

YpaBHeHHSs 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJIOE,
panyoHaIbHOE, MPPALMOHAIIBHOE ypaBHEHHUE, HEPaBEHCTBO;
TPUTOHOMETPHUUYECKOE YPABHEHUE;

BrimonusaTe npeodpa3zoBaHusi TPUTOHOMETPUYECKUX BBHIPAKEHUH U peliaTh
TPUTOHOMETPUYECKHE YPABHEHUS.

BrInonHATh peoOpa3zoBaHus LEIBIX, PALMOHAIBHBIX U UPPALMOHATBHBIX
BBIDA)KEHU W peIlaTb OCHOBHBIE THIIBI IIEJIBIX, PAUUOHAIBHBIX H
UpPpalMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.



[IpuMeHsTh ypaBHEHHMS W HEPABEHCTBA ISl PEIICHHUS MaTeMaTHYEeCKHX
3a/1a4 ¥ 3a7a4 U3 pa3IMYHbIX 00JIacTel HAyKU U PEAIbHOM KU3HU.

MonenupoBaTh peanbHbIE CHUTyallMd Ha S3bIKE aireOpbl, COCTaBISATH
BBIPQXKCHUSI, YpPaBHEHHs, HEPAaBEHCTBA IO YCIOBHIO 3aJadyM, HCCIEI0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM allliapaTa ajreopsbl.

DOyHKUUM U rpagPuKu

OnepupoBath TOHATUAMU: (QYHKIUS, CIOCOOBI 3afaHus (DYyHKLUH,
o0iacTh OIpeneseHUs] U MHOXKECTBO 3HaueHUl (yHKIUHU, Tpaduk (yHKIUH,
B3aMMHO 00paTHbIC (PyHKIUU.

OnepupoBaTh NOHATUSAMHU: UYETHOCTb M HEYETHOCTh (QYHKIUHU, HYIU
(GYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Vcnonb3oBarh rpadukn GpyHKIHIT TSl PELICHHS YPABHCHHI.

Crpoutrb W uMTaTh TIpauUKKM JMHEHWHOW (QYHKUMH, KBAJAPATUUHOU
(GyHKIMH, CTeNeHHON (QYHKIIUH C LIEJIbIM MTOKA3aTEeIEM.

Ucnons3oBate Tpaduku GyHKIUN 175 HMCCIAEAOBAaHUS TPOIECCOB U
3aBHCHMOCTEH MpHU pelIeHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U pealbHON
KHU3HU; BIpaXaTh (POpMyJIamMH 3aBUCUMOCTU MEX/TY BEIIMUYMHAMH.

Hayana maTeMaTH4ecKOro aHaaIu3a

OnepupoBaTh MOHATUSAMHU: TOCIEIOBATENBHOCTD, apuU(pMETHUYeCKass |
reoMeTpHuyecKas Mporpeccuu.

OnepupoBaTh NOHATUSAMU: OECKOHEYHO YOBIBArOLas TI€OMETpUYecKas
nporpeccusi, cymma 6€CKOHEYHO yObIBaIOIIe reOMETPHUECKON POTPECCHH.

3azaBaTh [0CIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30oBaTh CBOMCTBA IMOCIEAOBATEIBHOCTEH M IPOIPECCUM IS
pelIeHus peajJbHbIX 33/1a4 MPUKIAIHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

OnepupoBath MOHATHIMH: MHOXKECTBO, ONEPAIH HaJl MHOXECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapaT A ONHMCaHUs
peabHBIX TMPOILIECCOB U SIBJICHUN, MPHU PEIICHUH 33434 U3 APYTUX y4eOHBIX
IPEIMETOB.

OnepupoBaTh  MOHATUSIMU:  ONpEIEIEHUE, TEOpeMa,  CIEICTBHE,
JOKa3aTeNIbCTBO.

11 KIIACC

Yuciia ¥ BIYMCICHUSA

OnepupoBaTh NOHATHSAMHU: HATypaJbHOE, LEJIO€ YHCIIO; HCIOIb30BaTh
IPU3HAKA JENUMMOCTH LENBIX YHCEN, pPAa3jJoKEeHUE 4YHCIIa Ha IPOCTHIC
MHOYUTENN JJIsl pELICHUS 3a1a4.

OnepupoBaTh MOHSATHUEM: CTEIIEHD C PALIMOHAIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh NOHATUSAMU: JIOTapU(PM YHUCIIA, JECATUYHBIC U HATypaIbHbIE
JOTapu(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpuMmeHsTh CBOWCTBA CTEMEHHM JUId TPeoOpa3oBaHUS BBIPAKEHUH;
OIEPUPOBATH MOHIATUSAMHU: IOKA3aTEIIBHOE YPABHEHHE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonusaTe mpeoOpa3oBaHMs BBIPAXKCHHM, COAEpXKAIIUX Jorapudmsl;
OTEpUpPOBATh TMOHATHUAMU: JIOTAapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO;
pelaTb OCHOBHBIE THIIBI JIOTAPU(PMUUECKUX YPABHEHUI U HEPABEHCTB.

Haxoaute pemenus npocTenmmx TPUrOHOMETPUYECKUX HEPABEHCTB.



OnepupoBaTh NOHATUSAMU: CUCTEMA JIUHEHHBIX YPABHEHHUI U €€ pEIICHNUE;
UCIIOJIb30BaTh CHUCTEMY JIMHEHMHBIX YPAaBHEHHUH /I pPELICHUs NPAKTHYECKUX
3az1ay.

Haxomute  pemeHuss  OpoCcTEMIIMX  CHCTEM M COBOKYIHOCTEH
palMOHAJIBHBIX YPaBHEHUIN U HEPABEHCTB.

MopenupoBaTh peajibHbIE CHUTyallUd Ha S3bIKE alreOpbl, COCTaBIATH
BBIPAKECHUS, ypPAaBHEHUS, HEPABEHCTBA M CHCTEMBbI IO YCJIOBHIO 3aJayH,
UCCIIE0BATH TOCTPOECHHBIE MOJEIIN C UCIIOIb30BAHUEM aIlllapara ajareopsl.

DOyHKUUM U rpaguKu

OnepupoBaTh TOHATUSAMHU: TMepUOAUYECKas (PYHKIHSA, MPOMEKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKH OKCTpeMyMma (YHKIMH, HauOoibliee U
HanMEHbIlIee 3HAuYeHUs (QYHKIUM Ha TMPOMEXKYTKE; HCIONb30BaTh UX A
UCClIeJOBaHMs (PYHKLINHU, 3aJaHHON TpaduKOM.

OnepupoBaTh NOHATUAMU: TpaUKHU NOKA3aTEIbHOM, JOTapU(PMUIECKON U
TPUTOHOMETPUUYECKUX (PYHKLMI; 300paxaTh UX Ha KOOPAMHATHOM MIOCKOCTHU
Y UCIOJIb30BaTh JJIsl PEIICHHs YPAaBHEHUI U HEPABEHCTB.

N300paxarh Ha KOOPAMHATHON IUIOCKOCTH TpaduKH JTHUHEHHBIX
YPaBHEHUH U UCHOJIb30BATh UX JJI PEIICHUS] CUCTEMbI TUHEHHBIX YPaBHEHUIA.

Ucnons3oBate Tpaduku GyHKIUN 175 HMCCIEAOBAaHUS TPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCLUIUIMH.

Havayia MaTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh MOHATUSIMU: HENpepbhiBHas  (QYHKIUSA; MPOU3BOIHAS
(GYHKIMH;, UCTIOIB30BaTh T€OMETPUUECKHUM U (DU3HMUECKUI CMBICT MTPOU3BOTHON
JUISL pelIeHus 3a1a4.

Haxomuth  mpoM3BOAHBIE  AJIIEMEHTApPHBIX  (PYHKIHMHA,  BBIYHCIATH
POU3BOHBIE CYMMBI, POU3BEACHUS, YACTHOTO (PYHKITHH.

Hcnonp3oBaTh  MPOM3BOAHYIO  JUIsI  UCCIeNoBaHHWs  (YyHKIUMU  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, MPUMEHATH PE3YJNbTAThl HCCIEIOBAHUA K
MOCTPOCHUIO rPaUKOB.

Hcnonb30BaTh MPOU3BOAHYIO ISl HAXOXKIEHUS HAWIYUIIEro PEIEHUs B
NPUKJIaJHBIX, B TOM YUCIIE COIUATBHO-3KOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh TOHATUAMU: TiepBOOOpa3Hasi M HWHTErpall; IOHUMATh
TeOMETPUUYECKUN U (PU3NIECKUI CMBICI HHTETpaa.

Haxomute mepBoOOpa3Hble  3IEMEHTAPHBIX  (QYHKIHH,  BBIYHCIATH
uHTerpan no popmyie Herorona—Jleitonumna.

PewaTe npukiiagHeie 3a1a4i, B TOM YHCJIE COLUATBHO-IKOHOMUYECKOTO U
(u3MUecKoro xapakrepa, CpeACTBaMU MaTeMaTHYECKOTO aHAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBO 9acoB
HaumenoBanue pa3uesion duexkTpoHHble (HU¢poBbIEL)
n/ H TeM MPOIPAMMEI B KonTtpoJabHbie IIpakTuyeckue 6
cero oOpa3oBaTe/ibHbIe pecypchl
I padoThI padoThI
MHokecTBa
PAtHOHAILHBIX 1 but6mmoreka [IOK
JECUCTBUTEIBLHBIX YHUCEL. 14 1 httos://m.edsoo.ru/1 568aba3
ps://m. )
ParmmonansHbIe ypaBHEHUS
Y HEPABEHCTBA
DyHicuii i rpaguit. but6mmoreka [JOK
Crermnens ¢ 11e
TCHEHp € HETbHIM 6 https://m.edsoo.ru/1568aba3
MoKa3zaTelieM
Apudmernaeckuii KOpeHb
N—O¥ CTCIICHH. 18 ) bu6mmoreka [IOK
UppanuonanbHbie https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
Dopmyibl
Py bubmuorexa [JOK
TpUroHoMeTpHH. Tpurosom 22 I https://m.edsoo.ru/1568aba3
ETPUYECKUE YPABHEHUS T '
ITocnenoBaTensHOCTH U 5 bubnuoreka [JOK
MPOrPECCUU https://m.edsoo.ru/1568aba3
[ToBTOpenue, 06001IEHNE, 3 ] but6mmoreka [OK

CHCTeMaTH3allus 3HaHU!

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

Ne KonunuyectBo 4yacos
HaumenoBanue pa3uesion duexkTpoHHble (HU¢poBbIEL)
n/ KonTtpoJabHbie IIpakTHyeckune
U TeM NPOrpamMMbl Bcero o0pa3oBaTejbHbIe pecypchl
I padoThI padoTbI
CreneHs ¢ paluoHaIbHBIM
MOKa3aTeJIEeM.
1 [TokazaTenbHas GyHKIUS 12 1 Bubmiorexa LIOK
YHICHICA, https://m.edsoo.ru/fl 1 c4afd
[ToxazaTenbHbIE YpaBHEHUS
Y HEPABEHCTBA
Jlorapupmuueckas
) byHKIHS. 1 but6mmoreka [IOK
Jlorapupmuueckue https://m.edsoo.ru/f11c4afd
YpaBHEHHUS U HEPABEHCTBA
Tpuronomerpuueckue
3 byHKIMH 1 UX Tpaduky. 9 ) bubnmnoreka [JOK
Tpuronomerpuyeckue https://m.edsoo.ru/f11c4afd
HEPAaBEHCTBA
4 [TpousBogHast. 24 i bubnuoreka [IOK
[IpuMeHeHne pon3BOIHON https://m.edsoo.ru/fl1c4afd
5 WuTerpain u ero 9 bubnuoreka [IOK
TIPUMEHEHUS https://m.edsoo.ru/f1 1 c4afd
. bubmorexa [JOK
6 CHCTeMEI ypaBHEHHH 12 ! https://m.edsoo.ru/f11c4afd
7 Harypasbnsle u nensie 6 bubnuoreka IIOK

qucia

https://m.edsoo.ru/f11c4afd




[ToBTOpeHnue, 06001IEHNE,
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but6mmoreka [{JOK
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