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INOACHUTEJIBHASA 3AITMCKA

Pabouast mporpamma y4yeOHOTO Kypca «AnrebOpa W Hadajla MaTeMaTHMYECKOr0 aHalin3a» 0a30BOTO
ypoBHs ans oOyuatommxcst 10 —11 kimaccoB pa3paboTana Ha ocHoBe DenepajbHOr0 rocyIapCTBEHHOTO
00pa3oBaTENBHOIO CTaHJApTa CpeIHEro oOmero ooOpa3oBaHHA, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, MPEABSBIAEMBIX K MAaTEMaTHUECKOMY 0Opa30BaHUIO, U TPAJAULUI POCCUICKOro 00pa3oBaHus.
Peanunzanus nporpaMMsl oGecriedrBaeT OBJIAJCHNUE KIIOYEBBIMU KOMIIETCHIIUAMH, COCTABIISIOLIMMHA OCHOBY
IUIL CaMOpPa3BUTHS M HEMPEPBIBHOTO O0pa30BaHMA, LEJIOCTHOCTh OOLICKYJIbTYPHOTO, JIMYHOCTHOTO H
MIO3HABATEIBHOTO Pa3BUTHSI IMYHOCTH O0YJAIOLTHXCSI.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havama MareMaTHYECKOTO aHAIM3a» SIBJSICTCS OJHUM M3 Hanboyiee 3HAYMMBIX B
rporpamMMme CTapuiei MIKOJIbI, TOCKOJIbKY, C OJHON CTOPOHBI, OH O0ECHeYrBAET MHCTPYMEHTAIbHYIO 0a3y
JUIS U3YyYEHHUs BCEX ECTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYrod CTOPOHBI, (OPMUPYET JOTHYECKOE H
abCTpakTHOE MBIIIJICHHE Y4YalluXcsi Ha YpPOBHE, HEOOXOJUMOM Ui OCBOCHHUS KypcOB HH(GOPMATHKH,
OOIIIECTBO3HAHUS, WCTOPHH, CIIOBECHOCTH. B pamMkax maHHOrO Kypca YydJalldecss OBJaJEBAOT
YHUBEpPCAJIbHBIM  SI3bIKOM COBPEMEHHOH HayKd, KoTopas (QOpMyJIupyeT CBOM JOCTUXKEHHUS B
MaTeMaTH4ecKoi dopme.

Kypc anrebpbl u Hauanm MaTeMaTHYeCKOTo aHAIM3a 3aKJa/bIBAECT OCHOBY JJISl YCHEIIHOTO OBIAJACHHUS
3aKOHaMU (PU3UKH, XUMHUHU, OHOJIOTHH, TTOHUMAHUS OCHOBHBIX TCHJCHIMN SKOHOMHKHU W OOIIECTBEHHOM
JKM3HH, TO3BOJIACT OPHUCHTHUPOBATHECSA B COBPEMCHHBIX LII/I(i)pOBI)IX U KOMIIBIOTCPHBIX TCXHOJIOTHAX,
YBEPEHHO HCIOIb30BaTh UX B IIOBCETHEBHOM KU3HU. B TOXKe BpeMst OBaieHne abCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH  MAaTEMaTHYECKUMH KOHCTPYKIUSMU pa3BUBaeT yYMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh UCTUHHOCTh YTBEP)KJICHHS, HCIIOIB30BaTh 0000IIEHIE W KOHKPETH3AIHIO, a0CTparnpoBaHue
U aHAJIOTHIO, (DOpMUPYET KpeaTUBHOE M KPUTHYECKOE MbIIUIeHHE. B Xome u3yueHus anreOpbl ¥ Haval
MaTeMaTUYeCKOro aHaju3a B CTaplIed HIKOJIE yJalllMecs MOJy4arOoT HOBBIA OMBIT PEIICHMs MPUKIIAIHBIX
3a/1a4, CaMOCTOSITEIbBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIE pealbHbIX CUTyalluid U MHTEPHpETaluu
IMMOJIYYCHHBIX pemeHHﬁ, 3HAKOMATCA C IMIPpUMEPAMH MAaTEMATUICCKUX BaKOHOMepHOCTCI\/’I B IMpUPOJEC, HAYKC U
B UCKYCCTBC, C BEIAAIOINMMHUCA MATEMATUUCCKUMHU OTKPBITUAMU U UX aBTOPAMMH.

Kypc oOmamaer 3HaYUTENBbHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIA pealn3yeTcsl Kak 4epes
y4eOHBIH MaTepual, ClIoCOOCTBYIOMUN (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U Yepe3 CrenuuKy
y4eOHOW  NIEeATEeNbHOCTH, TpeOYIoIe  CaMOCTOATENbHOCTH, aKKYpaTHOCTH,  MPOJODKHTEIbHON
KOHIOCHTpAallMKM BHUMAHUA U OTBETCTBCHHOCTH 3a HOJIyquHBIfI pE3yiabTar.

B ocnoBe wmertomuku oOydeHus anreOpe W HadagaM MaTeMAaTHYECKOTO aHalIW3a JIeKHUT
NS TeNbHOCTHBIN MPUHITUT O0y4YSHHUSI.

Ctpykrypa Kypca «AnreOpa W Hayaja MaTeMaTHUYECKOTO aHaliM3a» BKIIOYACT ClENyIolIHe
coJiepKaTelIbHO-MeToAuueckne JUHUU: «Yucna u Beuucienus», «Oynkuun u rpadpuxny, «YpaBHeHUS U
HepaBeHCTBa», «Hauanma wmaTemaTtuueckoro ananuza», «MHOXeCTBa U JIOrMKa». Bce oOCHOBHBIE
COJIEPKATEIbHO-METOANYECKHUE JTHHUH U3YJYarOTCsl Ha MPOTSHKEHUH JBYX JIET 0OyUeHHUsl B CTapIIeH IIKOJe,
€CTECTBEHHO JOMOJIHSAS IPYT ApYyra U MOCTENEHHO HACHIIIAACh HOBBIMUA TEMaMU M pazaenaMu. [[aHHbI Kypc
ABJICTCA HWHTEIPaTUBHBIM, ITOCKOJIBKY O6’BG}II/IH$ICT B cebe COACPIKAHUE HCECKOJBKHUX MaTCMaTHYCCKHUX
JTUCIUILTMH: anredpa, TPUTOHOMETPHSI, MaTeMaTUYECKUI aHallnu3, TEOpUsl MHOKECTB U Jip. [1o Mepe Toro xak
ydamiiecss OBIAJEeBalOT BcE Ooliee IMIMPOKUM MaTEMaTHUYECKUM almapaToM, y HHUX IOCJIEI0BATEIbHO
dbopMHUpyETCST U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJIeTh PEaThbHOW CHTYaIlHH,
MPUMEHSTh 3HAHUS, MOJTYYeHHbIE B Kypce «Airedpa v Hayajla MaTEMaTHUYECKOrO aHAINU3a», Ji pelIeHUs
CaMOCTOSITENIbHO C(POPMYITMPOBAHHON MaTeMaTHYECKOH 3ajqauu, a 3aTeM HHTEPIPETUPOBATH MOTYUECHHBIN
pe3yibTar.

CopepxarenbHo-MeTOoIMYecKas JIMHUA «YKcia 1 BBIYUCIEHUS» 3aBepiuaeT (OpMUPOBAHNE HABBIKOB
WCIIOIb30BaHUS JICUCTBUTEIIBHBIX YHCENI, KOTOPOe OBLIO HA4aTO B OCHOBHOW IIKoje. B craprieit mkose
0coboe BHUMaHUE yAemseTcss (OPMUPOBAHUIO MTPOYHBIX BBIYMCIUTENbHBIX HABBIKOB, BKIIOYAIOMINUX B ce0s



UCIOJIb30BaHUE PA3IUYHBIX (HOPM 3aluCH ACHCTBUTEIBHOIO YHUCIA, YMEHUE PALMOHAIBHO BBINOJHATH
JNEUCTBUS C HUMH, JellaTh HNPUKHUIKY, OLEHMBAaTh pe3yibrar. OOyuarommecs IOJy4alOT HaBBIKU
NpUOIMKEHHBIX BBIYMCICHUHN, BBITIOJIHEHUS NEHCTBUU C YMCIAMH, 3allUCAHHBIMU B CTaHAAPTHOH (opme,
HCII0JIb30BaHUsl MAaTEMaTUUECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAXKEHUH.

JIuHus «YpaBHEHUS U HEPABEHCTBA» peaM3yeTcss Ha MPOTSKEHUHM BCEro oOydeHHs B crapuiei
LIKOJIE, IIOCKOJIbKY B KAa)KIOM pasJielie MporpaMmsl MPENYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3a1ad.
OOyuarommecs: OBIaJCBAIOT PA3TUYHBIMA METOJAMH PEIICHUS LENbIX, PAllHOHAIBHBIX, HPPALUOHATIbHBIX,
MOKa3aTeIbHbIX, JIOTAPU(PMUUECKUX M TPUTOHOMETPUYECKHX YypPaBHEHUH, HEPABEHCTB M HMX CHCTEM.
ITomyyeHHblEe yMEHUS MCIIOJIB3YIOTCS MPU UCCIEA0BAaHMM (PYHKIMH C MOMOILBIO IPOM3BOJHON, pEIIEHUH
NPUKIAJHBIX 3a7a4 M 3a/lad Ha HaxXOXKJAEHUWEe HAWOOJbIIMX M HAaUMEHbUIMX 3HaueHU (yHkuuu. JlaHHas
coZiepKaTeNbHasl JMHHUS BKIOYaeT B ceOa Takke (OPMHPOBAHHME YMEHHUU BBIONHATH PACUYETHI IO
dopmynaMm, mnpeoOpazoBaHMs IENBIX, PALUOHAIBHBIX, MPPAMUOHAIBHBIX W TPUTOHOMETPHUYECKUX
BBID@)KEHUI, a TaKKe BBIPAXKECHUH, coJepXkalluX cTeneHu U Jorapudmel. biaromaps uzyueHuro
areOpandyeckoro marepuasnga IMPOUCXOAUT JalbHEHIlee pa3BUTHE AJTOPUTMHUYECKOTO M aOCTPaKTHOTO
MBIIUIEHHS] ydaluxcs, (OPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX pPacCyXJIE€HUH, pabOThl C CHMBOJIbHBIMU
dbopmamu, TmpeACTaBICHUST 3aKOHOMEPHOCTEH M 3aBUCHMMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. AnreOpa
npeiaraeT 3(pQeKTuBHbIE WHCTPYMEHTHI AJIS PEIICHUs MPAKTUYECKUX U eCTeCTBEHHO-HAYYHBIX 3ajad,
HarJIsJHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK SI3bIKa HAYKU.

ConepxarenbHo-MeToandeckas JuHAA «DyHKIMA U TpaduKm» TECHO MEpPeIuIeTaeTcs C APYTHMH
JUHUSAMH Kypca, IOCKOJIbKY B KaKOM-TO CMBICIE 3alaéT IOCIEA0BaTEIbHOCTh H3YYEHHUs Marepuana.
N3yuenue creneHHoi, noka3aTelbHON, JOrapu(MUIecKoi U TPUTOHOMETPUYECKUX (PYHKIUH, UX CBONCTB U
rpadMKoOB, MCIIOJIb30BaHUE (YHKUUH Ul pelleHus 3ajad U3 APYruX y4eOHBIX HPEIMETOB U peabHOMH
KHU3HU TECHO CBS3aHO KaK C MaTEMAaTUYECKUM aHAJIM30M, TaK U C PELICHUEM YpaBHEHUI 1 HepaBeHCTB. [lpu
3TOM O0JbIlIOE BHUMaHUE yaenseTcss (OpMUPOBAHUIO YMEHUS BbIpakaTh (OpMyIaMHU 3aBUCUMOCTH MEXIY
Pa3NUYHBIMM BEJIMYMHAMU, HCCIEI0BATh MOJIydeHHble (DYHKIMH, CTpOUTh MX rpadukd. Marepuan 3Toi
COJIEPKATENILHOM JIMHUM HAlleJIEH HA Pa3BUTUE YMEHMM M HaBBIKOB, IO3BOJISIONINX BBIPAKATh 3aBUCUMOCTH
MEX/1y BEIMYMHAMH B pa3IM4HON (QopMme: aHATUTHYECKOW, rpapuueckoid U cioBecHOM. Ero msydenue
CIOCOOCTBYET Pa3BUTHIO aITOPUTMUYECKOTO MBINIJIEHUS, CIIOCOOHOCTH K OOOOIICHUIO U KOHKPETH3AIIUH,
HCIIOJIb30BaHUIO aHAJIOTHH.

CopepxarenpHas nuHUA «Hadana MaTreMaTHnyeckoro aHaian3a» MO3BOJSAET CYHIECTBEHHO PACILIUPHUTH
Kpyr KaKk MaTeMaTU4eCKHX, TaK ¥ MPUKJIAJHbIX 33[a4, JOCTYIHbIX 00y4aroIIUMCs, Y KOTOPBIX MOSIBIISAETCS
BO3MOXXHOCTh MCCIIEJIOBaThb U CTPOUTH Ipaduku (YHKIUI, ONpeneisTh UX HauOOJbIINE W HAaUMEHBIINE
3HA4YEHUs, BBIYMCIATH IUIOMAAN (GUryp U oOBEMBI Ted, HAXOAUTh CKOPOCTH M YCKOPEHHs IPOIECCOB.
JlaHHas coaeprKaTeslbHas JIMHUSA OTKPBIBAET HOBBIE BO3MOXKHOCTH IOCTPOEHHUS MAaTEMaTHUECKUX MOJEIEH
peaIbHBIX CUTYyallUd, HAXOXKJIEHUS HAWIydlIero peleHUs B NPUKIAIHBIX, B TOM YHCJIE COLHUAIBHO-
SKOHOMMYECKHUX, 3a/1adyaX. 3HAKOMCTBO C OCHOBaAaMHM MaTeMAaTHYECKOT0 aHajlu3a CIIOCOOCTBYET Pa3BUTHUIO
abCTpakTHOro, (HOPMAIBHO-IOTHYECKOTO W  KPEaTUBHOTO  MBILIUICHUS, (OPMHPOBAHUIO  yMEHUH
pacrio3HaBaTh IPOSIBICHUS 3aKOHOB MAaTEeMaTHUKU B HayKe, TEXHMKe U HCKyccTBe. O0ydaromuecs y3HaT O
BBIIAIOIIMXCS PE3yNbTaTax, MOJYYEHHBIX B X0/I€ pa3BUTHUS MaTEMaTHKU KaKk HayKH, U UX aBTOpax.

CopepxarenbHO-MeTOIMYeCKas! JIMHUS «MHOXECTBa U JIOTHKa» B OCHOBHOM IOCBSIILIEHA 3JIEMEHTaM
TEOpPUN MHOXKECTB. TeEOpEeTHKO-MHOKECTBEHHBIE TPEICTABICHUS IPOHU3BIBAIOT BECh KYypC IIKOJBHOMN
MaTeMaTHKHU M MpeularaloT Haubojiee YHUBEPCATIbHBIN SI3bIK, OOBETUHSIONIUI BCe pa3Jiesibl MaTeMaTUKU U
e€ MPUJIOKEHUH, OHU CBSA3BIBAIOT pa3Hble MaTeMaTUYECKUE NUCUUIUIMHBI B eirHoe 1enoe. [loatomy BaxHO
JaTh BO3MOXXHOCTb LIKOJBHUKY IIOHUMaTh TEOPETHUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHON MAaTEMATHKHU U
HCII0JIb30BAaTh €r0 JJIs1 BEIPAXKEHHSI CBOUX MBICIIEH.

B xypce «AnreOpa W Hayaga MaTEeMaTHYECKOTO aHAIM3a» MPHCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTHYeCKOr0 MOJIEIIMPOBAHUs, KOTOPbIE MpHU3BaHbl C(HOPMUPOBATH HABBIKM IIOCTPOCHUS MOAEIEH
peanbHBIX CUTYaIMH, UCCIENOBaHMUSA THX MOJENEH ¢ NMOMOIIBIO amnmapara aareOpbl U MaTeMaTH4eCKOro
aHaJIN3a YW MHTEPNPETAlK MOJyYEHHBIX PE3yJbTaToOB. Takue 3aJaHus BIUICTEHBI B KaXABIA M3 Pa3leiioB



MPOrpaMMbl, MOCKOJBKY BECh MaTepHall Kypca IIMPOKO HCHOJIb3YeTCs Ul PElIeHUs] MPUKIAAHBIX 3a/1ad.
[Ipn pemieHun peasbHBIX NPAKTHUUECKUX 3a/lad ydalluecs pa3BUBAIOT HaAOIIONATENbHOCTh, yMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOIB30BATh AHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npobnemy. JlesTensHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHMS TMPHKIAAHBIX 3a/la4 OpraHu3yeTcs B
IpolLecce U3y4eHus BCeX TeM Kypca «Anredpa U Hauyajla MaTeMaTUYeCKOro aHaIu3ay.

MECTO YYEBHOI'O KYPCA B YYEFBHOM IIVIAHE

B y4ueOHOM muiaHe Ha M3ydeHHE Kypca anreOphl U HavyaJl MaTeMaTHYeCKOro aHain3a Ha 0a30BOM ypOBHE
oTBoaUTCA 2 yaca B Hepenmo B 10 kitacce u 3 vaca B Henenmo B 11 kiacce, Bcero 3a JiBa rojaa o0ydeHus —
170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Ymucna v BbIYMCICHUSA

Pammonanbuple  uncna. OOBIKHOBEHHBIE M JECATHYHBbIE JApOOHM, IPOLEHTHI, OECKOHEYHbIE
nepuonuyeckue ApoOu. Apudmernyeckue omnepanuM ¢ palMOHAIbHBIMM YHUCIIAMH, MpeoOpazoBaHMs
YHCJIOBBIX BbIpaxkeHUH. [Ipumenenne qpobeil 1 MpoueHTOB AJis PELEHUs] TPUKIAIHBIX 3a/a4 U3 pa3IudHbIX
OTpacjei 3HaHUU U peanbHOU KU3HHU.

JlelicTBUTENbHBIE YMcia. PalnoHagbHbIE M UppalMOHATIbHBIE YKCIa. ApU(pMETHYECKHE ONepaluu ¢
NelcTBUTENbHBIMU uuciaMu. [TpuGinxkEHHbIE BBIYMCICHMS, HpPaBUIa OKPYIJIEHUS, MPHUKHIKA U OLIEHKa
pe3yJibTaTa BEIYUCIECHUMN.

Crenenr ¢ 1enbiM mokazateneMm. CranpmapTHas ¢opMa 3alucu  JICUCTBUTEIBHOTO  YHCIIA.
Hcnonb3oBanue noaxonasuiei GopMel 3anucu AeCTBUTENBHBIX YUCEI JUIs PEICHHs] MPAKTHUECKUX 3a/1a4 U
IIPEICTaBICHUSI JTAaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypajJbHOW cTemneHu. JleHcTBusS ¢ apuMeTHYeCKUMH KOPHSIMHU
HaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCHHYC U TaHT'€HC YUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHus U HepaBeHCTBa

ToxnaecTBa U TOXKAECTBEHHbIE TPpeoOpa3oBaHUsL.

IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIIbI.

VYpaBHeHME, KOpEHb ypaBHEeHUs. HepaBeHCTBO, penieHre HepaBeHcTBa. MeTo 1 MHTEpBaoB.

Pemenue nenbix 1 [poOHO-PAlIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanoHanbHBIX YpaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUUECKUX YPaBHEHU.

IIpumeHeHNe ypaBHEHHH W HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a/1ay M 3a7ad U3 pa3IndHbIX
o0yacTell HAyKH U peaibHOM KU3HU.

DyHKIUHN U TPaQUKH

@Oynk1us, cnocodsl 3ananus Gpyakuun. I'paduk Gpynkumun. Bzaumuo oOpaTHble GyHKINH.

Obnacte ompeseneHuss W MHOXKeCTBO 3HaueHM ¢yHkuun. Hymum ¢ynkuuu. IIpomexyTku
3HAKOMOCTOAHCTBA. YETHBIE 1 HEUETHBIE (PYHKITHH.

CreneHHast (pyHKIMS C HaTYpaJIbHBIM W IIEJIBIM TOKazareneM. EE cBolictBa u rpaduk. CBolcTBa u
rpaduK KOpHS N-Oi CTETICHH.

Tpuronomerpuueckass OKpPYKHOCTb, ONpEICICHHE TPUTOHOMETPUYECKUX (YHKUUH YUCIOBOTO
apryMeHTa.

Havajia MmaTeMaTH4eCKOIo aHaJIHM3a

ITocnenoBarenbHOCTH, CIOCOOBI 33aHUs TIOCIE0BaTENIbHOCTEH. MOHOTOHHBIE 1TOCIIEA0BATEILHOCTH.



Apudmernueckas M TreoMeTpUYecKas mporpeccuu. beckoHeuyHo yObIBaomias TeOMETpHYecKast
nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON Tmporpeccuu. DopMyna CIO0XKHBIX
npoieHToB. Vcrnonap30BaHme MpOrpeccuu JUisl pelieHus peaibHbIX 3a/1a4 MPUKIAJHOIO XapaKTepa.

MHokecTBa M JTOTUKA

MHoecTBO, onepanuu HajJ MHOKecTBaMu. J(narpammel Ditiepa—Benna. [Ipumenenne TeopeTuko-
MHO>KECTBEHHOT0 armaparta Jiisl ONMCaHUs peajbHBIX IPOIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX
y4eOHBIX IPEMETOB.

Onpenenenue, Teopema, CleICTBUE, 10Ka3aTEIbCTBO.

11 KIIACC

Yucna v BbIYMCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Hakyu 1eNMMOCTH LIETIBIX YUCEN.

Crenens ¢ pauuoHaIbHBIM IOKa3areneM. CBONWCTBA CTEICHH.

Jlorapudm uncna. JlecATHYHBIE U HATYypaJIbHBIC JIOTapU(PMBEI.

YpaBHeHHsI M HEPABEHCTBA

IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIINX JIOTapU(MBI.

IIpeoOpa3oBaHue BbIpAXKEHUH, COACPIKALIMX CTENIEHH C PALlMOHAIBHBIM [TOKA3aTEJIEeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

CucreMpl NMHEWHBIX ypaBHEHUH. PellleHne NpuKIaaHbIX 3a1ad ¢ IOMOIIBK) CHCTEMBI JTMHEHHBIX
YpPaBHEHUU.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHHE ypaBHEHHMH, CUCTEM U HEPABEHCTB K PELICHHUIO MATEMATHMYECKUX 3a4ad M 3a4ad U3
pa3nuYHbIX 001acTe HAYKU U pealbHOM KHU3HH.

DyHKkUUH U rpaguKu

Oyukuus. [lepuonuyeckne ¢yHkuuu. [IpoMeKyTKM MOHOTOHHOCTH (QYHKIMH. MakCHUMyMbl U
MUHUMYMBI GyHKIHU. Hanbonblee 1 HauMeHbllee 3HaueHne (PyHKIIUU Ha TIPOMEXYTKE.

Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rpaUKH.

[TokazarenbHas u norapudmuueckas GyHKIUU, X CBOMCTBA U TPpapUKHU.

Hcnons3zoBanne rpadmkoB PyHKIIUN IS pEUICHUS] YPABHEHUHN U JIMHEUHBIX CHUCTEM.

Hcnonb3oBanue rpadukoB (yHKIMH JUIs HCCIEIOBaHMS IPOLIECCOB U 3aBUCHUMOCTEH, KOTOpbIE
BO3HUKAIOT MPH PEILICHUU 33/1a4 U3 APYTUX YUEOHBIX MTPEIMETOB U peabHON JKU3HU.

Hayana maTteMaTH4ecKoro aHajmsa

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB JJIsl pELIEHHs] HEPaBEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 Gpu3NIECKUl CMBICI IPOU3BOIHOIM.

[IpousBonHble  37eMeHTapHBIX  (yHKIMHA. DPOpMyNnbl  HaXOXICHHS MPOU3BOJHONW  CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIIUH.

[IpumeHeHne nTPOM3BOJHOW K UCCIEAOBAHUIO (YHKUMH HA MOHOTOHHOCTH M OIKCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETo 3HaYeHUs (YHKIIMU Ha OTPE3Ke.

[IpuMeHeHre NPOU3BOMHOM U1 HAXOXKJIEHUsS HAWIYYIIEro PELICHHs B MPUKIAJHBIX 3aJadax, s
OTpesieNIEeHUs] CKOPOCTH IpoLiecca, 3a1aHHOT0 GOpMYJIOi UTH rpapuKOM.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

Wuterpan, ero reomerpudyeckuii u (u3WUecKuii CMBICH. BprumcieHue wHTErpana mo Qopmymne
Herorona—IJlelibauna.



MJIAHUPYEMBIE PE3YJIbTATDI

OcBoenne yueOHOro mpenmera «MaremaTHKa» JOJDKHO OOECIIEUMBATH JOCTH)KEHHE HAa YPOBHE
CpCAHCTO 06HICFO 06pa30BaHI/ISI CICAYIOUX JINYHOCTHBIX, MCTAIIPECAMCTHBIX u MNPpECAMCTHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yNbTaThl  OCBOGHHMSA  IporpaMmbl  ydyeObHoro mpeamera  «MaremaTHKay
XapaKTEepU3yIOTCS:

I'pazknanckoe BocniuTaHHue:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM MO3MLMU OOY4YaIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOIO
YjieHa POCCHICKOrO OOIIecTBa, MPEACTABICHHEM O MAaTeMAaTHYeCKUX OCHOBaX (DYHKIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHHH, MPOLEAYp T'PaKIAaHCKOrO 00mecTBa (BBIOOPHI, ONMPOCHL U Mp.), YMEHUEM
B3aMMO/IEHICTBOBATh C COLIUAIbHBIMA HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSAMHU U Ha3HAUCHHUEM.

IIaTpuoTnyeckoe BocnuTaHUE:

c(OPMHPOBAHHOCTHIO POCCUHCKOW TPAKTAHCKONW MICHTUYHOCTH, YBAXEHUS K TMPOLUUIOMY U
HACTOAILLEMY POCCHUMCKOM MaTeMaTHKH, II€HHOCTHBIM OTHOLIEHUEM K JOCTH)KEHHUSM POCCHUMCKUX
MaTeMaTHUKOB M POCCUICKONW MaTeMaTW4YecKOM IIKOJIbI, K HCIOJIb30BAaHUIO ITHX JOCTHXKEHUH B JPYrUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMA:

OCO3HAaHHMEM [yXOBHBIX IEHHOCTEH POCCHUICKOrO Hapojaa; cHOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUS, 3TUYECKOI0 IOBEJECHMS, CBA3aHHOIO C IMPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHMH HAyKH U
NesTeIbHOCTBIO YUEHOI0; OCO3HAHHEM JINYHOT'O BKJIAJa B IOCTPOEHHE YCTOMUMBOro OyAyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM OTHOLIEHUEM K MHUpY, BKIIOYas 3CTETUKY MAaTeMaTH4YEeCKMX 3aKOHOMEpPHOCTEH,
O00BEKTOB, 33/1a4, PeIIEHUH, PacCyXAeHUI; BOCIPUUMYHUBOCTHIO K MATEMaTHYECKUM aCHEKTaM pa3IMYHbIX
BHJIOB HCKYCCTBA.

PDu3nyecKoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO YMEHHSI MPUMEHATh MaTeMaTUYeCKHWe 3HaHMs B MHTEpecax 370pOBOI0 HU
6e3omacHoro oOpa3a JKW3HU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3I0POBBIO (3I0pOBOE MHTaHUE,
cOaTaHCUPOBaHHBIN peXUM 3aHATUH M OTAbIXA, pPEryisipHas (Qu3MUecKass aKTUBHOCTh); (PU3MUECKOTO
COBEpIICHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JESTENLHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K pa3IM4yHbIM cepam
npoeCCUOHATLHON IeSATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKOW M €€ MPUII0KEHUSIMHU, YMEHUEM COBEPIIAThH
OCO3HAHHBIM BBIOOp Oyaymeld mpodeccud © peaTn30BbIBaTh COOCTBEHHBIC >KM3HCHHBIC TIJIaHBI,
TOTOBHOCTBIO U CIOCOOHOCTHIO K MaTeéMaTH4YeCKOMY OOpa30BaHUIO U CaMOOOPa30BaHHUIO HA MPOTSKEHUU
BCEH HM3HU; IOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEIICHWH NPAKTHYECKHUX 3aJa4 MaTeMaTH4eCKOU
HaIpPaBJIEHHOCTH.

JKO0JI0THYEeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYphl, HOHUMAaHUEM BIIUSHUS COLUATbHO-3KOHOMHYECKUX
IPOIIECCOB HAa COCTOSIHME MPHUPOJHOM M COLMAJIBHOM Cpeibl, OCO3HAaHUEM TIJI00aJbHOI0 Xapakrepa
HKOJIOTUYECKUX MpoOJeM; OpHeHTaleld Ha MPUMEHEHUE MaTeMaTHUYeCKUX 3HAHUM I pelieHus 3ajad B
o0yacTu OKpYy)Karollel Cpeapl, TUIAHUPOBAHMS MOCTYNKOB M OLEHKH MX BO3MOXKHBIX MOCHEACTBHM JUIs
OKpY>KaloIleu Cpeibl.

IleHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH
u OOIIECTBEHHON TNPAaKTUKM, IOHUMAHMEM MAaTeMaTHMYeCKOW HayKH Kak cQepbl UeloBEYEeCKOH
NESTENbHOCTH, ATANlOB €€ PAa3BUTHS M 3HAYMMOCTU JJI Pa3BUTHS LUBWIM3ALUH, OBJIAJCHUEM S3BIKOM



MaTEeMaTHUKU U MaTeMaTHYeCKON KyJIbTypOil KaK CpeICTBOM IO3HAHUS MHPA; TOTOBHOCTHIO OCYHIECTBIIATH
MIPOEKTHYIO U HCCIIEA0BATENbCKYIO IEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIbTATHI
MertanpeameTHble  pe3ylbTaThl OCBOEHHUS MporpamMmbl  ydeOHOro mnpeamera «MaTemaTHKay
XapaKTepU3YIOTCSl OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCUCMBUAMU, VHUBEPCATIbHbIMU
KOMMYHUKAMUGHBIMU OCliICMBUAMU, YVHUBEPCAIbHLIMU PEZYAAMUBHBIMU OCUCTEUIMU.
1) Vuueepcanvuvie noznasamenvHvle Oeiicmsus, obecneuusarom @Gopmuposanue 06a306bix
KOCHUMUBHBIX NPOYECCO8 00yUaouwuxcs (0ceoenue Memooo8 NO3SHAHU OKPYHCAIOue20 Mupa, npumeHeHue
JI02UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ uHgopmayueti).
Ba3oBblie joruyeckue aeiicTBuUS:
® BBUIBISTH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKK MAaTEMaTHYECKHMX OOBEKTOB, MOHSATHUMH,
OTHOIICHUN MEXJy TMOHATUAMU; (HOPMYJIHPOBATh ONPEICICHUS TMOHATHH, YCTaHABIIUBATH
CYLIECTBEHHBIH MpPHU3HAK KIacCHU(PHUKAIUU, OCHOBAHUS ISl OOOOIIEHUS U CPABHEHUS, KPUTEPUU
MIPOBOJMMOIO aHAIH3A;
® BOCIOPUHHMMATH, (QOPMYJIHpPOBaTH W MpPeoOpa3oBBIBATH CYXKACHUSA: YTBEPAUTEIbHBIE H
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIIBISTH MaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOpEUUs B (akTax, NaHHBIX,
HAONIO/ICHUSAX W YTBEPXKICHUSX; MpelaraTh KPUTEPUM MJis BBIABICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYU;

e JenaTh BBIBOJABI C HCIOJb30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENIbHO JOKAa3aTEeIbCTBA MAaTEMaTHYECKUX YTBEpXKIEHUU (IpsMble U OT
MPOTUBHOTO), BBICTPAMBATh APTYMEHTAIUIO, TMPUBOJUTH TPHUMEPHI ¥  KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXJICHHS U BHIBOJIBI;
e BbIOMpaTh cHocob pemieHHusl y4eOHOM 3adauu (CpaBHHMBATh HECKOJIBKO BAapUaHTOB PpELICHMS,
BBIOMpaTh HanboJiee MOIXO AN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbCKue 1eHCTBHA:

® ICIIOJI30BAaTh BOMPOCHI KaK HCCIENOBATENbCKUIT WHCTPYMEHT TMO3HAHUS; (QOpPMYIHUpPOBAThH
BONPOCHL, (PUKCHUpYIOIIHE TPOTHBOpEYHE, MpoOIeMy, yCTaHAaBIMBaTh HCKOMOE M JIaHHOE,
(GbopMHPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIHIO, MHEHHE;

® TMPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, MCCIEAOBAHUE MO YCTaHOBJICHUIO
0Cc00EHHOCTEeH MaTEMAaTHIECKOTO 00BEKTa, SIBJICHUS, TIPOLIECCA, BBISIBICHUIO 3aBUCIMOCTEH MEXTY
00BEKTaMHU, SIBJICHUSMHU, TIPOIIECCAMH;

® caMoCTOsATeNbHO (OopMyTUpOBaTh OOOOMICHHS W BBIBOABI TI0 pE3yibTaTaM IPOBEIAEHHOTO

HaOIIO/IeHNsI, WCCIEI0BaHNUs, OLIEHUBATh JOCTOBEPHOCTh IMOJIYUEHHBIX PE3yJIbTaTOB, BBHIBOJIOB U
0000I1IeHMI;

® [IPOTHO3UPOBATH BO3MOXKHOE DPa3BUTHE TMpOIecca, a TaKKe BBIIBUTATH MPEANOIOKEHHUS O €ro

Pa3BUTHUU B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanmeii:

® BBIBIATH JePUIUTHl HH(OpPMALMM, TAHHBIX, HEOOXOAMMBIX JJs OTBETa Ha BOIPOC W JUISA

peIeH s 3a/1a9H;

e BBIOMpATh WHPOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THUITOB, aHAJTU3UPOBATh, CUCTEMATH3HPOBATh

Y UHTEPIPETUPOBATh HH(OOPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeacTaBICHUS;

® CTPYKTYpUpOBaThb HH(OPMALMIO, TPEACTaBIATH €€ B pasIuYHbIX (opMax, WILTIOCTPUPOBATH

rpauvecKu;

® OIEHUBATh HAJIEKHOCTH MHGOPMAIIUH 110 CAMOCTOSITENIEHO CPOPMYITHUPOBAHHBIM KPUTEPUSIM.



2) Vhusepcanvhvie KOMMYHUKAMUGHBLE OeliCMEUs, 00eCneuusaion chopmMuposanHoCnb COYUALIbHBIX
HABBIKOB 00YUAIOWUXCHL.
Oo0menmne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY)KICHUS B COOTBETCTBHH C YCIOBHSMH M IE/ISAMH OOIICHUS,
SICHO, TOYHO, I'PAMOTHO BbIPpAKaTh CBOKO TOYKY 3PCHUA B YCTHBIX U IIMCBbMCHHBIX TCKCTAX, JaBaTb
MOSICHEHUS 110 X0y PEILICHHUS 3a/1a4i, KOMMEHTHPOBATh MOJIYYCHHBIH Pe3yJIbTaT;

B X0/I¢ OOCYXICHHsI 33]]aBaTh BOIIPOCHI TIO CYIIECTBY 00CYKIaeMOU TeMbI, TPOOJIEMBI, PelacMon
3aj1a4yM, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOUCK PEIICHHUS; COMOCTABIATh CBOM CYXICHHS C
CY)XICHUSAMH JPYTUX YYaCTHUKOB JHMAaiora, OOHApPY)KHMBaTh pa3jilndve U CXOJACTBO IMO3UIIMH; B
KOPPEKTHOH opme HOpMYTHpPOBATh PA3HOTIACHS, CBOU BO3PAXKCHUS;

OpPEACTABIATh  PE3y/IbTaThl pEIICHHS 3aJa4yd, OKCICPUMEHTa, KCCICAOBaHUsA, IPOCKTa,
CaMOCTOSITEJILHO BBIOMpATh (hOpMAT BBICTYIICHUS C YYETOM 3ajadu MPE3CHTAUNH U OCOOCHHOCTEH
ayJUTOPHUH.

CoTpyannuecTBo:

IIOHUMATb U HUCII0JIb30BATh NMPCUMYIICCTBA KOMaHIIHOﬁ n HHI[HBHI{yaHBHOﬁ pa6OTI)I IIpu pCIICHHUU
y4eOHBIX 3ajJa4y; NPHUHUMATh IIeJb COBMECTHOH JEATENFHOCTH, IUIAHWPOBATh OPTaHH3ALUI0
COBMECTHOH palOThl, paclpenensTb BUAbI PabOT, IOroBapUBAThCS, OOCYKIAaTh IpoLecC U
pe3yabTatr paboThl; 0000IIaTh MHEHHUST HECKOJIBKHX JIFOJICH;

Y4acTBOBATh B TPYMIIOBBIX (hopMax padoOThI (00CYKIeHH, OOMEH MHEHUH, «MO3TOBBIE IITYPMBI»
u I/IHI)IG); BBIIIOJIHATH CBOIO HaCThb pa6OTbI U KOOPpAWMHUPOBATH CBOU II€I>'ICTBH$I C JPpYruMu 4JICHaAMH
KOMaH/bl, OICHWBaTh KayecTBO CBOETO BKJI3Ja B OOMMH NPOAYKT MO KPUTEPHSM,
copMyIHPOBaHHBIM yYaCTHHUKAMHU B3aHMO/ICHCTBUSL.

3) Vuugepcanvhvie pezynsamuenvle Oelicmeus, obecneyusarom —Gopmuposanue  CMbLCIOBIX
VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCHIU.

Camoopranmusanus:

COCTaBIIATh IUIAH, aJTOPUTM PELICHHS 3a/layd, BHIOUpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIHUXCS
pPEeCypcoB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATh BAPHAHTHI PEUICHUU C
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb:

BJIaAC€Th HaBBbIKaAMU MMO3HABATEIILHON pe(i)J'ICKCI/II/I KaK OCO3HaHHA COBCPHIACMBIX I[CflCTBI/Iﬁ n
MBICIMTENbHBIX MPOLIECCOB, UX PE3Y/IbTATOB; BIAAETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
IIpoLecca 1 pe3yJibTaTa pelIeH!s] MaTeMaTH4eCKON 3a/1a4H;

IIPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHHUHU 3a/1a4l, BHOCUTh KOPPEKTHBBI
B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJEHHBIX OMIMOOK, BBISIBIEHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBHE pPE3yJIbTaTa IEH U YCIOBHUSIM, OOBACHATh MPUUYMHBI JOCTHIKEHUS WIN
HEJOCTHKEHUS PE3yJIbTaTOB JIESATEIIbHOCTH, HAXOAUTh OMIKUOKY, JaBaTh OLEHKY NMPUOOPETEHHOMY
OTIBITY.

NPEAMETHBIE PE3YJIbTATbBI
OcBoeHne y4eOHOro Kypca «Anredpa W Hadajga MaTeMaTHYECKOTO aHAIN3a» HAa YPOBHE CPETHETO
o0miero oOpa3oBaHUs JOJHKHO oOecreduBaTh JTOCTHIKEHHE CIEAYIOUIMX IMPEJAMETHBIX 00pa3oBaTelbHbIX
pe3yJbTaToB:
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OmnepupoBaTh NOHATHUSAMU: PALMOHAIBHOE U JEHCTBUTENBHOE YMCIIO, OOBIKHOBEHHAs M JIECATHYHAS
IpOoOb, IPOIIEHTHI.

BoimonHATe apupMeTHyecKre Onepaluy ¢ pallioHaIbHBIMU U JeHCTBUTEIbHBIMU YUCIIAMH.

BbImonHATE NpuOIMKEHHBIE BBIYMCICHHS, UCIONb3YS NpaBWUIa OKPYIJICHHSA, A€NaTh NPUKUIKY U
OLIEHKY pe3yJbTaTa BIYUCICHUN.

OnepupoBaTh NOHATUSAMM: CTENEHb C IEJIbIM IOKa3aTeleM; CcTaHaaptHas Qopma 3amnucu
JEWCTBUTENFHOTO YHCIIA, KOPEHb HATYpajJbHOW CTENEHH; HCIOJIb30BATH MHOAXOAAUIYI0 (OpMY 3amucH
JEWCTBUTENBHBIX YMCEN I PEUICHNS MPAKTUYECKUX 3a/1a4 U TPEACTABICHUS TaHHBIX.

OmnepupoBaTh HNOHATUSAMM: CHHYC, KOCUHYC M TAaHI'€HC MPOU3BOJBHOIO YIJIA; UCHOJIB30BATh 3aIMCh
IIPOM3BOJILHOTO YyIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIMH.

YpaBHeHUSs U HEPABEHCTBA

OnepupoBaTb MNOHATHUSMH: TOXAECTBO, YypPaBHEHHE, HEPABEHCTBO; II€JI0€, PAMOHAIBHOE,
UppaloHAIbHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BeinonHATe mpeoOpa3oBaHus TPUTOHOMETPHUUECKUX BBIPAKEHUH M pellaTh TPUTOHOMETPUYECKHE
YpaBHEHHS.

BemonHaTe npeoOpa3oBaHusi IENbIX, PAlMOHAIBHBIX M HPPAIMOHAIBHBIX BBIPOKEHHH W pemaThb
OCHOBHBIE TUIIBI 1I€JIBIX, PALIMOHATBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHs M HEPABEHCTBA JJIS PEIIEHUS] MaTeMaTHYECKUX 3aJad U 3a7ay U3 pasIndHbIX
o0JacTeil HayKH U peallbHOW KHU3HH.

MogenupoBaTh peajbHBIE CUTYallMM Ha S3bIKE aireOphbl, COCTABISATH BBIPAXKCHHUS, YpaBHEHUS,
HEpaBEHCTBA I10 YCJIOBHMIO 3a/lauM, MCCIEeN0BaTh MOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM arlnapara
anreopsl.

DyHKIUH U rpaGuKu

OnepupoBarh TOHATHUSMU: (GYHKIHUS, CHOCOOBI 3amaHusi (QYHKIMH, O0OJIACTh OMNpENeICHUs |
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK QyHKIIMH, B3aUMHO OOpaTHbIE (PYHKLIMH.

OmnepupoBaTh MNOHATHAMU: UYETHOCTh MU HEUYETHOCTh (YHKUMH, HYIUM (QYHKIUH, TPOMEXYTKU
3HAKOIIOCTOSIHCTBA.

Wcnonb3oBate rpaduku pyHKUNN 1)1 pelIeHUs] ypaBHEHUI.

Crpoutb M 4uTaTh IpapuKu JUHEHHON (QYHKIMM, KBaJApaTUYHON (YHKIMH, CTEIEHHOW (QYHKIUH C
LIEJIBIM MTOKa3aTesIeM.

Hcnonp3oBare rpadukn (yHKIUN ISl UCCIIEAOBAHUS IPOIECCOB M 3aBUCHUMOCTEH TPU pEIICHUH
3ajad M3 JIPYTUX YYEeOHBIX MPEIMETOB M PEajbHON JKU3HU; BBIPAXATh (OPMYIaMHU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU.

Havana maTeMaTH4ecKOro aHajan3a

OmnepupoBaTh MOHATUSIMHE: ITOCIIEIOBATEILHOCTD, apu(METHUECKAsT K TEOMETPUIECKast IIPOTPECCHH.

OnepupoBarh TOHATHSAMH: OECKOHEUHO yOBIBafolass TE€OMETPUYECKass IPOTPeccHs, CyMMma
0eCKOHEUHO yOBIBAIOIIEH FreOMETPUUECKOM MPOrPECCHH.

3amaBaTh MOCIIEI0BATEIBHOCTH PA3IMUHBIMU CLIOCOOAMH.

Hcnons30BaTh CBOWCTBA MOCIEAOBATENIBHOCTEM W NIPOTPECCHM Il PEIICHMs] peajbHBbIX 3ajad
MIPUKIIQJHOTO XapaKTepa.

MHoxkecTBa M JTIOTHKA

OnepupoBaTh NOHATUSMH: MHOKECTBO, ONEPAIH Ha/l MHOXKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar JJisi OMMMCAHUS PEANTbHBIX MPOIIECCOB U SIBICHUH,
IIPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEAMETOB.

OnepupoBaTh NOHATUSMH: OTPEIeTICHNUE, TEOpEMa, CIICACTBUE, T0KA3aTEeIbCTBO.
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OneprpoBaTh NOHATHAMHU: HATYPAJIbHOE, LIEJIO€ YUCIO; MCIIONb30BaTh NPU3HAKU JEIUMOCTH LEJIBIX
41Cell, pa3JI0KEHUE YHCIIa Ha IPOCTHIE MHOKUTENHN JUIsl PEIICHUS 3a1a4.

OnepupoBarh NOHATHUEM: CTEIIEHD C PALlMOHAIBHBIM [T0KA3aTEIIEM.

OmnepupoBaTh MOHATUSMHE: JIOTApU(PM YUCIIA, TECITUYHBIC U HATYPAIbHbIC JOTapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA

[IpuMeHsATH CBOICTBAa CTENEHU A NpeoOpa3oBaHMs BbIPAXKEHUN; ONEPUPOBATh MOHATHIMU:
[I0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO;, peElIaTh OCHOBHBIC THIIBI II0KA3aTENIbHBIX YPAaBHEHWU W
HEPaBEHCTB.

BbimonHATe npeoOpa3oBaHUs BBIPAKEHHUH, COJEpXKALIUX JOrapu(Mbl; ONEPUPOBATh MOHATHIMU:
Jorapu(pMHUECKOe YpaBHEHHUE U HEPABEHCTBO; PELIaTh OCHOBHBIE THIIbI JIOrapU(pPMHUUECKHX YpaBHEHHUH U
HEPaBEHCTB.

Haxonuts pemenus NpocTeUInX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMHU: CUCTEMA JIMHEHHBIX YPABHCHMM M €€ PEILIEHUE; UCIOJIb30BaTh CUCTEMY
JIMHENHBIX YPAaBHEHUH Ul PEIICHUS IPAKTUYECKUX 3aad.

Haxomute pemeHns NOpoCTEHMIIMX CHCTEM M COBOKYIHOCTEM palMOHAJIbHBIX YPAaBHEHHU U
HEPABEHCTB.

MogenupoBaTh peajbHbIE CUTyallMM Ha $3bIKE€ aiareOpbl, COCTABIATH BBIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA M CUCTEMBI 110 YCIOBUIO 3a/layd, HUCCIENO0BaThb IIOCTPOEHHBIE MOJEIU C MCIIOJIb30BAHHEM
anmnapara anreOpsl.

DOyHKIUH U rpaGuKu

OnepupoBaTh MOHATUAMU: NEpUOIUUECcKast GYHKLHS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKU
SKCTpeMyMa (DyHKIMH, HauboJiblilee U HauMeHbIllee 3HaueHUs! (QYHKIMU Ha IPOMEXYTKE; UCIOJIb30BaTh UX
IS MiccTieToBaHus (DYHKIIMH, 33JaHHOU TPapUKOM.

OnepupoBaTh MOHATHSAMM: TIpaUKU TOKa3aTEIbHOM, JOrapupMUYECKON U TPUTOHOMETPUUYECKUX
¢byHKuui; M300paXkaTb UX HA KOOPAMHATHOW IUIOCKOCTH M HCIOJIb30BATh JJSl pEIIeHUs YpaBHEHUH U
HEPaBEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTU TpaUKH JUHEHHBIX YPaBHEHUN M UCIIOJIB30BAaTh UX JUIS
pEeLIeHUs] CUCTEMBI JINHEWHBIX YPaBHEHUM.

Hcnonb3oBate rpaduku (QyHKIUH A8 HCClIeI0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH M3 APYruX
YYEOHBIX JAUCIUILUIIH.

Hayana maTteMaTH4ecKoro aHajmsa

OnepupoBaTh MOHATUSAMHU: HEMpepbiBHas (QYHKIUSA; MpPOU3BOJAHAsA (YHKIUHU; HCIOJIb30BATh
reoMeTpHUECKUil U (PU3NIECKUIA CMBICI IPOM3BOIHON ISl PELIeHUs 3aj1ay.

HaxoauTs Ipou3BOIHBIE 2JIEMEHTAPHBIX (PYHKIH, BHIYUCIATH IPOM3BOJAHBIE CYMMBI, IPOU3BEICHHUS,
YacTHOTO (QyHKIUH.

Hcnonb30BaTh NPOU3BOAHYIO JIi HCCIENOBaHHUS (PYHKIMM HAa MOHOTOHHOCTH M SKCTPEMYMBI,
IPUMEHSTH PE3yIbTaThl UCCIIEAOBAHUS K TIOCTPOSHUIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOIHYIO Il HAXOXKACHHS HAWIYUIIErO0 PELICHUs] B MPHUKIAIHBIX, B TOM UYHCIE
COLIMAJIBHO-IKOHOMUYECKHX, 3a]1a4ax.

OnepupoBaTh MOHATUSIMU: MEPBOOOpA3HAs U MHTErpaji; MOHUMATh F€OMETPUUECKUN M (PU3NUecKUit
CMBICJI MUHTErpaja.

HaxonuTte nepBooOpasHble 371eMEHTapHbIX (DYHKIMHA; BBIYMCIATH UHTErpai no ¢gopmyne HeroToHa—
JleiiOHuna.

Pemate npuknanHele 3agadd, B TOM YUCIIE COLUAIBHO-3KOHOMUYECKOr0 U (PU3MUYECKOTrO XapakTepa,
CpPEICTBAMHU MaTEMATUYECKOIO aHAJIN3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Kourpoubnbie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHOXeCTBa paliOHAIBHBIX 1
1 eMCTBUTENBHBIX YHcell. ParmonanbpHbIe 14 1 bubmorexa LHOK
A -rat https://m.eds00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
MoKazarejieM https://m.edso0.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0i CTETICHN. 18 1 Bbu6mmoteka [JOK
HppanunonaiibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/II:“OZOMG nn. TpUrOHOMETPHUUECKIE 22 1 bubmorexa LHOK
p ThiH- 1P P https://m.eds00.ru/1568aba3
ypaBHEHUS
5 ITocnenoBaTeIbHOCTH U IPOTPECCUU 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 bu6nmorexa LIOK
3HAHHI https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 3 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHsb ¢ paloHaJIbHBIM TOKA3aTEJIEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 12 1 bubmorexa LOK
YHIIHA. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [JOK
p yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue KIINH U UX
3 rpa(bmcn T pI/II‘OHOMeT(bIZLII{CCIII(I/IC 9 1 bubmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 IT T 24 1
POUSBOAHAA. LIPHMEHEHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
° Hiterpart it ero npiMeneris o https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
0 Cueremst ypasHenit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHbie u 11enbie yncia 6 bubmmorexa [IOK
P i https://m.edsoo.ru/f11c4afd
3 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 18 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0
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