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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yuebHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOIo
aHanu3a» 0a3oBoro ypoBHs st oOydaronquxcsi 10 —11 kiaccoB paspaboraHa Ha
ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MAaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMHU OCHOBY JJIsSI CAMOPA3BUTUS M HEMPEPHIBHOTO
00pa30BaHus, LIETOCTHOCTh OOIIEKYIbTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH 00yUYAIOITUXCA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hauajsa MaTeMaTHYECKOrO aHalW3a» SIBISETCS OJHUM U3
HanboJyiee 3HAYMMBIX B MPOrpaMMe CTapiield IIKOJIbI, MOCKOJIbKY, C OJHOMN
CTOPOHBI, OH oOOecneYrMBaeT HMHCTPYMCHTAIBbHYIO 0a3zy Mg H3y4YeHHsS BCeEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroil CTOPOHBI, (pOpMUPYET JTOrHYECKOe U
a0CTpaKTHOE MBIIUJICHUE YYalluXcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB HH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJE€BAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (OpMyJIUpPYyEeT CBOU JOCTHUKEHUSI B MaTeMaTHUeCKoi popme.

Kypc anreOpsl u Hauana MaTeMaTUYeCKOTO aHaIN3a 3aKJIabIBACT OCHOBY IS
YCHEIIHOTO OBJAJEHUsl 3aKOHaMH (U3UKHU, XUMHHM, OHOJOTHUH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHUKM U OOIIECTBEHHOW JKM3HHU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOM XU3HH. B ToXXe Bpemsi OBIaJcHUE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMH
pa3BHBACT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJICHUS, UCIIOIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, abcTparupoBaHue u
aHAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHYECKOE MBIIIIeHUE. B X011 n3ydeHus
anreOpbl M Hayajl MaTEMaTUYECKOr0 aHajiu3a B CTapllieil IIKoJe Yyualuecs
MOJYYalOT HOBBI ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEJIbHOTO
MOCTPOCHHSI MAaTEMAaTHYECKUX MOJEJEH pealbHbIX CUTyallUd W HHTEpHpETaIuu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCS €  OpUMEpaMHU  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH B MPUPOAEC, HAYKE M B UCKYCCTBE, C BbIJAIOIIUMUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc oOnamaer 3HAYMTENBHBIM BOCHUTATEIBHBIM MOTEHI[MATIOM, KOTOPBIi
peanusyercs Kak 4depe3 y4yeOHbIM Marepual, cocoOCTBYIOMINI (OPMHUPOBAHUIO
HAay4yHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,



TpeOyrouiei CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 32 ITOJYYEHHBIN PE3YIbTAaT.

B ocHoBe Mmeroauku oOydeHHs] aiaredpe M HadajaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN MPUHIIUIT O0yUYEHUS.

CrtpykTypa Kypca «Anredpa v Hadyajga MaTeMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOAUYECKUE JUHUN: «YHUCIa W BBIYUCIEHUSIY,
«Dynkuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOXecTBa M JOrHKa». Bce OCHOBHBIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JIET
oOy4eHMs B CTaplliel IIKOJIe, €ECTECTBEHHO JOTMOIHSS JIPYr Apyra U MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMu W pasgenamu. JlaHHBIA Kypc  SIBIETCS
MHTETPAaTUBHBIM, TMOCKOJbKY OOBEAMHSIET B ceOe COAepKaHUE HECKOJIbKUX
MaTEeMaTUYECKUX JAUCIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMAaTUYECKUI aHaIn3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydaiuecs OBiIaaeBaioT BcE Ooiee
MIUPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEpPIICHCTBYETCA YMEHHE CTPOUTh MAaTEMAaTUYECKYH) MOJENb PpPEATbHOU
CUTyallud, TPUMEHSATh 3HAHHUA, TMOJIYYCHHbIE B Kypce «Anredpa W Havana
MaTEMaTUYECKOTO aHaIu3a», JJIsl PEHICHHUs] CAMOCTOSTENHHO CPOPMYIUPOBAHHOM
MaTeMaTHUYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATh MOIYUYEHHBIN PE3YJIbTaT.

CopnepxartenbHo-MeTOAMYECKas JUHUSA «YUucaa W BBIYMCIEHUS» 3aBEpIIACT
(bopMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4aTO B OCHOBHOM IKoje. B crapmiei mkojie ocoboe BHUMaHUE YIETIACTCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B CeOs
UCIIOJIb30BaHUE DPA3IUYHbIX (OpPM 3amucu JEHCTBUTEIBHOTO 4YHCIA, YMEHHE
pallMOHAJLHO BBINOJHATh JEWCTBUS C HUMH, JelaTh MPUKUAKY, OLEHHUBATh
pesynbrar. OOyuaromuecs TOJMyYaroT HaBBIKM MPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JICWCTBHI C 4YWCIAMH, 3alMCAaHHBIMU B CTaHIapTHOU (opme,
HCMOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHUCIIOBBIX BBIPAXKECHHUM.

JIuansa «YpaBHEHUS W HEPABCHCTBA» pEaIU3yeTCs Ha IPOTSHKEHUU BCETO
oOyueHusi B CTaplield IIKOJie, IOCKOJbKY B KaXJAOM pasjeie MporpaMMbl
MPElyCMOTPEHO PEIICHUE COOTBETCTBYIONIMX 3aaad. OOyuaroniygecs oBiIajeBaroT
Pa3IMYHBIMUA METOJaMHU PELICHUS LENbIX, PAUUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApUOMHUYECKNX ¥  TPUTOHOMETPUUYECKUX  ypaBHEHUH,
HEPABEHCTB U X cucteM. [lomydeHHbple yMEHUS HCTIOIB3YOTCA PHA UCCIIETOBAHUHT
(YHKIMI C TOMOIIBIO MPOU3BOIAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a]ad Ha
HaxO0XXJICHUE HAMOONbIIMX M HAUMEHbIIUMX 3HaueHuW ¢yHkauu. J[lannas
colep)KaTesibHas JIMHMS BKIIOYAaeT B ce0d Takxke (OpMUPOBAHHE YMEHHUI
BBITIOJIHATh pacy€Thl 1o ¢opmyliaMm, HpeoOpa3oBaHUsl LEJbIX, PALHMOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUW, a TAKXE BBIPAKECHU,



coJIepKallluX cTeneHu u Jorapudmbel. braromaps u3ydeHHIO anreOpanyecKoro
Marepuajia MPOUCXOAUT  JajbHEWIee  pa3BUTUE  aJTOPUTMHUUECKOrO0 |
a0CTPAKTHOTO MBIIUICHUS Yy4yaluxcsi, (OPMUPYIOTCS HABBIKM JI€IYKTHUBHBIX
paccyxaeHud, pabOTBl C  CHMBOJBHBIMU  (opMamu,  TpeAcCTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEM B BHJIE PAaBEHCTB U HEpPaBEHCTB. Auredpa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MPAKTUYECKUX U
€CTEeCTBCHHO-HAYUYHBIX 3aJ1ay, HATJISIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKa HAYKH.

ConepxartenbHo-MeToAMuecKass JuHUSA «DyHKIMU U TrpadUKU» TECHO
NepervieTaeTCsl ¢ APYrUMHU JTUHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE 3a/1aéT
MOCJIEIOBATEIILHOCTh U3YUYCHHUS Marepuarna. N3yuenue CTETICHHOM,
MOKa3aTeIbHOM, JJorapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIINHI, UX CBONCTB
U rpaduKoB, UCIONIB30BaHUEe (PYHKIMUHA IS PEIICHUS 3a7ad U3 JAPYTHX y4eOHBIX
PEAMETOB U PEATbHOM JKM3HU TECHO CBSI3aHO KaK C MATEMAaTHUUYECKUM aHaJIU30M,
TaK M C pPEIICHUEM ypaBHEHHH W HepaBeHCTB. Ilpu »TOomM Oosbllloe BHUMaHUE
yaensieTcs: GOpMUPOBAHUIO YMEHHS BBIpaKaTh (POpMysaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCIIEAOBATh IMOJy4YeHHbIe (YHKIIUH, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IIO3BOJIIIOLIIMX BBIPAXKaTh 3aBUCUMOCTH MEXIYy BEINYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenbHass nuHUs «Hadana mMareMaTH4eCKOro aHajau3a» IO3BOJSET
CYIIECTBEHHO PAaCIIUPUTh KPYyr KaK MaT€eMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ady,
JOCTYITHBIX O0YYaIONIMMCS, Y KOTOPBIX MOSIBISIETCS] BO3MOXKHOCTb MCCIIEA0BATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIIHEC
3HAUEHUsA, BBIYUCIATH IUIOMAnU (puryp u oObEMBI TEl, HAXOAUTh CKOPOCTH H
yCKOpeHus TporeccoB. JlaHHasi colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHHUSI MATEMAaTHYECKHUX MOJENIed peanbHbIX CUTyaluH,
HaXO0XXJICHUSl HAWJIy4IlIeTO PEIICHUS B MPUKIAIHBIX, B TOM YHUCJE COLMAJIbHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYE€CKOIO aHaIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATHLHO-JIOTHUECKOTO W KPEaTHBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUU pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TeXHHMKEe U HcKyccTtBe. OOyuaromuecss y3HAOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMaTUKU Kak
HayKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS « MHOXKECTBA U JIOTUKAa» B OCHOBHOM
MOCBAIIEHA  3JEMEHTaM  TEOPUM  MHOXKECTB. T €OpETUKO-MHOKECTBEHHBIC
MPECTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTEeMaTUKHU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINI BCE pa3enbl MaTEMAaTUKU U €€
[IPUJIOKEHNUM, OHU CBA3BIBAIOT PA3HbIE MATEMAaTUYECKHUE AUCLMIUIMHBI B €IUHOE
nenoe. IloaroMy BakHO AaTh BO3MOXKHOCTh IIKOJBHUKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOW MAaTeMaTWKM M HCIOJb30BAaTh €ro s
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
TAKXX€ OCHOBBI MAaTeMaTUYECKOI'O MOJIECIMPOBAHUA, KOTOpPbIE IPU3BAHbI
c(OpMHUPOBATh HABBIKK MOCTPOEHUS MOJIENIEH peaIbHbIX CUTYAlLMH, UCCIIeIOBAaHUS
TUX MOJEJIEH C NMOMOIIbIO almapara ajreOpbl U MAaTeMaTHYECKOro aHalu3a |
WHTEPIIPETAllU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BIUIETEHBbI B KaXKIbIU
U3 pa3esioB IPOrpaMMBl, ITIOCKOIBKY BECh MaTe€puail Kypca IUPOKO UCIIOIb3YETCs
JUIS pelIeHus NMPUKIAAHbIX 3a7a4. [Ipy pelienun peasbHbIX NPaKTUYECKUX 3aaad
yyamuecs pa3BUBaIOT HAOJIIOJATEIBHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BATh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobsnemy. JlesTenbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHHS MPUKIAJIHBIX
3aJa4 OpraHU3yeTcsl B MpOLECCEe M3YyUeHUsl BCeX TeM Kypca «AnreOpa M Hauyana
MAaTEMAaTUYECKOT O aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

B yueOGHOM T1utaHe Ha uW3ydYeHHE Kypca aireOphl M Hadajdl MaTeMaTH4eCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 daca B Heaento B 10 kimacce u 3 Jaca B
Heneno B 11 kimacce, Bcero 3a iBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OECKOHEUHbIE  MEepUOAMYECKHEe  JpoOu.  ApupMETHUYEeCKHuEe  Oomepauud ¢
palMoHaIbLHBIMU YHCIIaMH, TIPE0Opa30BaHMs YUCIOBBIX BhIpakeHui. [Ipumenenue
IpoOell U MPOLEHTOB JUIsl PEIICHUs] MPUKIAJHBIX 33/lad U3 Pa3jIMuHbIX OTpaciei
3HAHWUU U pEaIbHOM KU3HH.

JlelicTBUTENbHBIE uMCHAa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIIA.
Apudmerndeckue omnepanuu ¢ JACHUCTBUTENbHBIMU YuciaamMu. [IpubnuxéHHbIe
BBIYMCIICHUS, TIPAaBUiIa OKPYIJICHUSA, MPUKHUIKA U OLICHKA PEe3yJIbTaTa BEIYUCICHU.

Crenenp ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO yHcna. Mcrnonb3oBanue momxojsuiedi  Qopmbl  3amucH
JNEUCTBUTENBHBIX YUCEN [JI1 PEUICHUS MPAaKTUYECKUX 3aJlad W TPEeJCTaBICHUSA
JAHHBIX.

Apudmetndyeckuii  KOpeHb  HaTypallbHOW  cTemeHu.  JleWcTBus ¢
apu(pMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTETICHH.

CuHyC, KOCUHYC M TaHT'€HC YUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIIOBOTO apryMeEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa U TOKIECTBEHHBIE MPE0Opa30OBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoOBHbIE
TPUTOHOMETPUUYECKHE POPMYIIBIL.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHWE HEPABEHCTBA.
Metox HHTEPBAJIOB.

Peuienune nensix U ApoOHO-pAIIMOHANBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanimoHanbHbIX yPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpU4ECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHU U HEPABEHCTB K PEUICHUIO MAaTEeMaTUYECKHUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIaCTel HAYKU U PEaIbHOM KU3HH.

DyHKUUH U TPaPUKH

OyHkIus, crnocoObl 3amanHus (ynkouw. [paduk  Gysxmuu. Bzaumuo
oOpaTHbIe (PYHKITHH.

OO6nacTe ompeneneHus 1 MHOXKECTBO 3HaueHui QyHkuuu. Hynu dyHkuu.
[TpomexyTkH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas QyHKIUs ¢ HATypaJIbHBIM U 1LIENbIM MoKa3aresieM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



TpuroHomerpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(yHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTeMaTn4ecKoOro aHajmu3a

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TOCIEA0BATECIIBHOCTH.

Apudmerndeckas u reomeTpudeckas nporpeccuu. beckoneuno yObiBaromias
reomeTpudeckas mnporpeccus. Cymma 0€CKOHEUHO YOBIBarOIEH Te€OMETPUUECKOM
nporpeccund. @opMysia CIO0XKHBIX NPOLEHTOB. VCIonbp30BaHKWE MPOTPECCUU IS
pELIEHUs PeANIbHBIX 3a7a4 MIPUKIIAJHOTO XapaKTepa.

MHo:kxecTBa U JIOTHKA

MHoOk€ecTBO, omnepainuu HajJg MHOXecTBamu. Jluarpammbl Jilsiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINUCAHUS PealbHbIX
IIPOIIECCOB U SIBJICHUM, TPU PEIICHUH 3a7a4 U3 JPYTUX y4eOHBIX ITPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, J0KA3aTEIbCTBO.

11 KJIACC

Yucia 1 BIYUCICHUA

Harypanbhbie u niensie yncna. [Ipu3Haky 1eIuMOCTH HETbIX YUCET.

Crenens ¢ paluoHaNIbHBIM NOKa3aTeaeM. CBOMCTBA CTEIIECHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[Ipeobpa3oBaHue BBIPAXKECHHM, COIEPIKAIITUX JIOTAPUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIMMX CTENEHH C PalMOHAIbHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[lokazarenbHble ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUS U HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33/1ad ¢ MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEUICHHIO
MaTeMaTHYeCKUX 3a7ad M 3aJad W3 Pas3IudHbIX 00JacTeld HAyKHM W peajbHOM
KU3HU.

DyHKUUH U TPaPUKH

Oynkuust. [lepuogmveckue  pynkuuu. [IpomMexkyTKH  MOHOTOHHOCTH
dbynkuun. MakcuMyMbl 1 MUHUMYMbl (QyHkuuu. HauOosnbliee W HamMeHblee
3HaYeHUE (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIUU, UX CBOMUCTBA U rpaduKy.

[TokazarenbHas u norapupmudeckas QyHKIUUA, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB pyHKIUN UIsl pelieHUs] YpaBHEHUN U JIMHEHWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PELIEHUU 3ajad U3 APYIHX y4yeOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCcKOro aHaJIM3a

HenpepoiBHble pyHKUIMKA. MeTo1 HHTEPBAIOB JIJISl PEILICHNs HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuueckuil ©u  (QUIUUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  3neMeHTapHbIX  (QyHKuud.  DopMysiabl  HaXOXKIACHHS
POU3BOJIHON CYMMBI, TPOU3BEJEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue mMpou3BOAHON K UCCIEeNOBaHUIO (QYHKIMA HA MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHne HauOobllero 1 HauMEHBIIETo 3HaYeHUsT QYHKIIMU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHON [JIi HAXOXKJICHUS HAWJIY4IlEero pElICHUsS B
OpPUKIAOHBIX 3aJadax, Ui ONpENENIEHHs CKOPOCTH IIpolecca, 3aJaHHOro
bopMyoi uian rpaduKoM.

[TepBoo6Opa3znas. Tabnuia mepBooOpa3HbBIX.

WNurterpan, ero reoMerpudyeckuii u (U3NUYECKUN CMBICI. Brluncienue
uHTerpana mno popmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTuka» JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero oopa3oBaHus CIEAyIONUX TUYHOCTHBIX,
MeTaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE PE3yJabTAaThl OCBOCHHUS TPOTpaMMbl y4EOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yIOTCA:

I'paxnaHckoe BociuTaHueE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU 00YYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TpakJaHCKOro oOmiecTBa (BbIOOPBI, OMPOCHl W TMp.), YMEHHEM
B3aMMO/JICIICTBOBAaTh C COILMAJIbHBIMM HWHCTUTYTAMH B COOTBETCTBUM C UX
(GYyHKIMSIMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIUTaHUE:

c(hOopMHUPOBAHHOCTHIO POCCUMCKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOILIOMY U HAaCTOSIIEMY POCCUMCKON MaTeMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUUCKUX MAaTEMaTUKOB U POCCUNCKON MaTEMAaTHYECKOM LIKOJIbI,
K HCTOJb30BAaHUIO ITHX JIOCTHIKEHUM B APYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

OCO3HAHHUEM JTYXOBHBIX EHHOCTEN POCCUHCKOTO Hapo/a;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAaKTUYECKUM MPUMEHEHUEM JIOCTUKECHUN HAYKU U JIEATEIbHOCTHIO
y4EHOT0; OCO3HAHHEM JIMYHOTO BKJIAJIa B IOCTPOSHNUE YCTONIMBOTO OYAyIIEro.

DCTETHYECKOE BOCITUTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKIIOYasg 3CTETHUKY MaTE€MaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyX ICHUN;
BOCIIPUUMYHUBOCTBIO K MATEMAaTHYECKUM aCHEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

®du3nyecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHS TPUMEHATh MAaTeMaTHUYCCKUE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JI0pPOBBIO (370pOBO€ MHUTAHHE, COATaHCUPOBAHHBIM PEXKUM 3aHITUU U

OT/bIXA, perynsipHas dbuznyeckas aKTUBHOCTH); bu3nIeCKOoro
COBEPIICHCTBOBAHMUS, npu 3aHSATUSIX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeATENbHOCTHIO.

TpynoBoe BocCIUTaHHE:



TOTOBHOCTBIO K TPYJly, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JESATENIBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHHUEM COBEpUIaTh OCO3HAHHBINA BBIOOP
Oynymied mpodeccud U pealu30oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEH MKU3HMU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMAaTUYECKON HalpaBJIE€HHOCTH.

DKOJIOTMYECKOE BOCIIMTAHUE:!

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHMMAHUEM BIUSHUSA
COLIMAJIbHO-PKOHOMHMYECKHUX TPOLECCOB HAa COCTOSHUE MPUPOJHON M COLUAIBLHOU
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTUYECKUX MpoliieM;
OpUEeHTaluell Ha TNpPUMEHEHHEe MaTeMaTHMYeCKHX 3HAaHMM JUIsl pelieHus 3aaad B
00JaCTH  OKpY>Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB W OIICHKH UX
BO3MOXKHBIX TIOCIJIEJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO TTO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHsI HAayKd M  OOIIECTBEHHOW TMPAKTUKHA, TMOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YelOoBEYECKON IesTEeIBbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PAa3BUTHS ILMBIIM3AIMU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YeCKOW KyJIbTYpOM KakK CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
UHAUBUAYAIBHO U B TPYTIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTepPU3YIOTCA OBJIaJICHUEM YHHUBEPCAJIbHBIMU
NO3HABAMENILHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0euUCmeUAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vuusepcanvnuvie  nosmaseamenvhvle  Oelicméus,  obecneyusarom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCco8 obyuaruuxcs (oceoenue
Memo008  NO3HAHUS  OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,

uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble lornueckre 1eUCTBHUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKA MATEMAaTUYECKHUX
O00OBEKTOB, MOHATUM, OTHOUIEHUM MEXIYy MNOHATUAMH; (DOPMYIUPOBATH
OmNpeNesiecHUs]  MOHSITHHM;  YCTaHABIMBATh  CYIIECTBEHHBI  MNpHU3HAK
KJIaccupuKaluu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHHMMATh, (OPMYJIHpPOBAaTh M  NPEeOOpPa3OBBIBATH  CY>KICHUS:
YTBEPJAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTax, [aHHBIX, HAONIOACHUSIX U YTBEPXKICHMSX;
npenjaratb  KpUTEpUM s BBISIBICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
WHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yYTBEPKJIEHUN (IIpsiMbIE M OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CY’KJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOUPATh HaumOoJiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC JlefICTBI/ISI:

UCTIOJIh30BaTh BOIMPOCHI KaK HCCIIENOBATEIIbCKU MHCTPYMEHT TO3HAHWS,
GopMyTUpOBaTH BOMPOCHL, (PUKCHPYIONINE TPOTHBOpPEUHE, MPOoOIIeMy,
yCTaHaBJIMBaTh HCKOMOE ®W  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO IMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIILHO CTUTAHUPOBaHHBIH OKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
0o0BbEeKTa, SBJICHUSA, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTaM
POBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAHUS, OLICHUBATHh JIOCTOBEPHOCTH
MOJIYYCHHBIX Pe3yJIbTaTOB, BEIBOJOB M 000OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TMPOIECCA, a TaKXKE BBIBUTAThH
MIPEIMOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBUSX.

PaGota ¢ undopmarnmei:

BBISBIIATh NeUIUTHl MHOOPMAINHU, JAHHBIX, HEOOXOAMMBIX JUIsl OTBETA
Ha BONPOC U IS PELICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTaBICHUS,

CTPYKTYpUpOBaTh UHGOPMAIIMIO, TPEACTABIATh €€ B pa3IM4HbIX (hopMax,
WJUTIOCTPUPOBATH rpaduuecK;



e OIIEHUBATH HAAEKHOCTD uHbOpMaIuu 110 CaMOCTOSATEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAmMUHble  Oclcmeus,  00ecneuusaom

ChOPMUPOBAHHOCIL COYUATLHBIX HABLIKOE 00YVUAIOUWUXCSL.

OO6menue:

e BOCIPUHUMATL ¥ (QOPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHUHU C
YCIIOBUSIMH M LEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHCBMECHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJly pelIeHUs 3a/1a4yi, KOMMEHTUPOBATh IMOTYYCHHBIA PE3yIIbTAT;

e B X0ji¢c OOCYXXJICHHS 3a]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
IpOOJIEMBI, pEIIacMOM 3aJa4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXICHUSAMH JIPYTUX
YYaCTHUKOB JIMAJIora, OOHApPY)KMBATh Pa3jU4Me M CXOJACTBO IO3MIIUI; B
KOppeKTHOU (hopme hOpMyIUPOBATH PA3HOTIACHS, CBOM BO3PAKEHUS;

e TMpPEICTABIISATH  pPE3yJbTaThl  PEIIEHUS  3aJaud,  JKCIEPHUMEHTAa,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEHN ayIUTOPUH.

CoTpyaHu4ecTBO:

e TOHMMATh W  WCIOJNB30BaTh  MPEUMYIECTBA  KOMAaHTHOW U
WHIUBHyaIbHOW paOOTHI P PEUICHUH YIeOHBIX 3a/1a4; TPUHUMATH I1eITh
COBMECTHOW JIESITETHbHOCTH, IUIAHMPOBATh OPTaHHU3AIMIO COBMECTHOMN
paboTHI, pacrpeesaTh BUABI padoT, JOrOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTaT paboThl; 000011aTh MHEHHS HECKOJIBKHX JIFOJICH;

e YY4acCTBOBATh B IPyNNOBBIX (popMax paboThl (0OCYXICHHUS, 0OMEH MHCHH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYTUMH UICHAMH KOMAaH]bI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHUS.

3) Vnusepcanvnvie  pezynamueHnsie Oeticmaus, obecneuugarom
Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOG JIUYHOCTIU.
Camoopranu3zanusi:

COCTaBJISITh IUIaH, aJTOPUTM PEIICHUS 3aJa4M, BIOUPATh CIIOCOO PEIICHUS C
Y4ETOM HMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
1 KOPPEKTUPOBATH BapUAHTHI PEUICHUH C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

e BJANETh HAaBbIKAMU TO3HABATEIBHOM pepIEKCUM KaK OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENbHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTpPOJS Mmpolecca U
pe3yJibTaTa peuieHrus MaTeMaTUYeCKon 3aauu;



e TMPEIBHUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

e OICHMBAaTHh COOTBETCTBUE pe3yJbTaTa LEJId U YCIOBUSIM, OOBICHSITH
IPUYMHBl TOCTMKEHUS WA HEIOCTHIKEHHSI PE3YJIbTATOB JESITENbHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIBTATbBI

OcBoenue yueOHOro Kypca «Anredpa ¥ Hadaja MaTEMAaTHYECKOTO aHAIIN3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHHE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTENbHbIX PE3yIbTaTOB:

10 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIeCATUYHAs APOOb, MPOIICHTHI.

Boimonuats  apudMeTHdeckue — onepanmdd ¢ palUOHAIBHBIMU |
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

Boimonusats npuOaukEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY Y OLIEHKY PE3yJIbTaTa BHIUNCICHUM.

OnepupoBaTh MOHATHAMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHIapTHas
dopMa 3amucu JAEUCTBUTENHHOTO YHWCIA, KOPEHb HATypadbHON CTEINEHHU;
MCIIOJIb30BaTh MOAXOASINYI0 (OPMY 3aIUCH EHCTBUTEIBHBIX YHCEN ISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YTJIa;
MCITIOJIb30BaTh 3aMKCh MPOU3BOJIBHOTO yTria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, HPPALHOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BrinonusaTe npeoOpa3zoBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

Brinmonusate npeoOpa3zoBaHus I1ENbIX, PAIMOHAIBHBIX W HPpPAllMOHATBHBIX
BBID&XKCHUA WM  pemiaTb OCHOBHBIC  THUIIBI  LEJBIX, pPalUOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHCHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTeil HAYKU U PeabHOM KU3HH.



MopenupoBaTh peajibHble CUTYallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUS, YypaBHEHMs, HEPABEHCTBAa [0 YCJIOBHMIO 3aJayd, MCCIEA0BAThH
MOCTPOEHHBIE MOJIENH C MCIOIb30BAHUEM aIllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (PYHKIUSA, CIIOCOOBI 3aJaHus (PYHKIMH, 00JacTbh
ONpeJieNieHHs] ¥ MHOXKECTBO 3HAaueHUW (yHKUMH, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKIIHH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEYETHOCTh (DYHKUMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduku GyHKUUMA 715 pelICHUs] YpaBHEHUIA.

Ctpoutb U uutaTh rpaduku JTUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIUH,
CTeNEeHHOW (PYHKIIMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpadukd QYHKIUN JUIsI  UCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYruX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIAMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Havana maTeMaTH4ecKoro aHajim3a

OnepupoBaTh MOHATHUSAMHU:  MOCIEIOBATEIBHOCTh, apudMeTHyecKas Hu
reOMETpUYECKas IPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBaIOL[asi TIeOMETpUYECKast
nporpeccusi, cymma 0€CKOHEYHO yOBIBaOLIEN T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCJIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOKMCTBA MOCIEAOBATEILHOCTEN U MPOTPECCUN TSI PELICHUS
peanbHbIX 3a7a4 PUKIAJHOIO XapaKkTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATUAMA: MHOXKECTBO, OII€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI — ammapar JJisi  ONHMCAHMS
peaslbHBIX TPOLECCOB W SBJICHUM, MPH pEHIeHUH 3aJad M3 APYTUX Y4eOHBIX
IIPEIMETOB.

OnepupoBaTe  HNOHATUAMU: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCMOJIb30BaTh
MNPU3HAKU JEIMMOCTH LIEJIbIX YUCEII, Pa3JIOKEHHUE YHCJIAa HA MPOCThIE MHOKHUTEIN
JUJIS pEIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHB C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHBIE
norapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM i1 [peoOpa3oBaHUsl  BBIPAXKEHMUIA;
ONEPUPOBATH TMOHATUSAMM: IOKA3aTEIBHOE YpPAaBHEHUWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoinonHaTh  npeoOpa3oBaHMsl  BBIPAXKEHUN, COAEpXKAIIMX JOrapu@msl;
ONEepUPOBATH MOHATUAMU: JOrapuPMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEILATh
OCHOBHBIE THUIIBI JJOTaPU(PMUUYECKUX YPABHEHUI 1 HEPABEHCTB.

HaxoauTe pemienus npocTelmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxoauTe pemieHns MpoCTEMIIMX CUCTEM M COBOKYITHOCTEW palMOHAIbHBIX
YPaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTABISATH
BBIPDA)KCHUS, YpPaBHEHHs, HEPAaBEHCTBA M CHCTEMBbI MO YCJIOBHUIO 3aJadyH,
UCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKU

OnepupoBaTh MOHATUSMU:  Tepuoanyueckas  (QYHKUUA, [POMEXKYTKH
MOHOTOHHOCTH (DYHKIIMHM, TOYKH DKCTpeMyMma (YHKIMH, HauOosbliee U
HauMEHbIIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BaTh MX IS
uccienoBanus PyHKIMH, 3aaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKU TOKA3aTEeNIbHOH, JorapupmMuiyeckon u
TPUTOHOMETPUYECKUX (DYHKIIMI; N300pakaTh UX HA KOOPJAWHATHOM TUIOCKOCTH H
UCIIOJIb30BAaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpaduKH JIMHEHHBIX YpaBHEHUU
Y HCIOJIB30BATh UX ISl PELICHUS] CUCTEMBI JIMHEUHBIX YPaBHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIIENOBAaHUSA TMPOIECCOB U
3aBHCUMOCTEN U3 IPYruX YYEOHBIX JUCIUILINH.

Hayajia maTeMaTH4€CKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPhIBHAS (YHKIUSA, TPOU3BOIHAS (YHKIINU;
MCIIOJIb30BaTh TEOMETPUICCKUN U PUBNUECKUI CMBICI POU3BOIHON IS pEIIeHUS
3a/1ad.

Haxoauts npou3BoaHbIE 3IEMEHTAPHBIX (DYHKINUN, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHHA.

Hcnonp30BaTh TPOU3BOAHYIO 7Sl UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATH PE3yIbTaThl HCCIEIOBAHMS K TIOCTPOEHUIO IpahuKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4IIEro pELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COLNAIBHO-)KOHOMUYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: IEepBOOOpa3Hass W  HMHTErpajl; I[OHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpasa.



Haxonute mepBooOpa3HbIle dJIEMEHTAPHBIX (DYHKIHA, BBIYUCISATH HHTETPA
o ¢popmyne Hetorona—JleiiOuuia.

Pemate mpuknagHbie 3aa4d, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3nyecKoro xapakrepa, CpeCTBaMi MaTEMaTHUECKOTO aHaIn3a.






