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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yuebHOro Kypca «Anredpa U Hadajla MaTeMaTHYeCKOTo
aHanu3a» 0a3oBoro ypoBHs st oOydaronquxcsi 10 —11 kiaccoB paspaboraHa Ha
ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecTIieUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJIsSI CaMOPA3BUTUS M HEMPEPHIBHOTO
00pa30BaHus, [EJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH 00yUYAIOITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hauajna MaTeMaTHUYECKOTO aHAlW3a» SIBISIETCS OJHUM U3
HanboJyiee 3HAYMMBIX B MPOrpaMMe CTapiield IIKOJIbI, MOCKOJIbKY, C OJHOMN
CTOPOHBI, OH oOOecreYrMBaeT HMHCTPYMCHTAIBbHYIO 0a3zy Mg H3y4YeHHsS BCeX
€CTEeCTBCHHO-HAYUYHBIX KYPCOB, a C JAPYroil CTOPOHBI, (JOPMHUPYET JOTHUUYECKOE U
a0CTpaKTHOE MBIIUJICHUE YYalluXcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB HH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CJIOBECHOCTH. B pamxax
JAHHOTO Kypca ydYallluecs OBJAJ€BAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (OpMyJIUpPYyEeT CBOU JOCTHUKEHUSI B MaTeMaTHUeCKoi popme.

Kypc anreOpsl u Hauaja MaTeMaTUYeCKOro aHalIn3a 3aKJIaJbIBaeT OCHOBY IS
YCHEIIHOTO OBJAJEHUsl 3aKOHaMH (U3UKHU, XUMHHM, OHOJOTWH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHKM U OOIIECTBEHHOW >KM3HHU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW KU3HU. B ToXXe BpeMs OBJajcHHE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMH
pa3BHBACT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJICHUS, UCIIOJIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, abcTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X011 n3ydeHus
anreOppl W HaYal MaTEeMaTHYECKOTO aHaiW3a B CTaplield MIKOJIE YydYalluecs
MOJIY4YalOT HOBBI ONBIT PEIICHHUS MPUKIAAHBIX 3aJa4, CaMOCTOSITEJIbHOTO
MOCTPOCHHSI MAaTEMAaTUYECKUX MOJEJEH pealbHbIX CUTyallUd W HHTEpHpETaIuu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCS €  OpUMEpaMHd  MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEH B MOpPHUPOAE, HAYKE M B UCKYCCTBE, C BbIJAIOIIMUMUCS
MaTeMaTH4eCKUMH OTKPBITHSIMU U UX aBTOPaMHU.

Kypc oOnamaer 3HAYMTENBHBIM BOCHUTATEIBHBIM MOTEHI[MAJIOM, KOTOPBIi
peanusyercs Kak depe3 y4deOHbIM Marepuali, cocoOCTBYIOMINI (OPMHUPOBAHUIO



HAay4YHOI'O MHPOBO33PEHHS, TaK M 4Yepe3 cHeuu(puky ydeOHOU AesiTeNbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 32 ITOJYYEHHBIN PE3YIIbTAaT.

B ocHoBe Mmeroauku oOydeHHs] aiaredpe M HadajaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AeSATEIbHOCTHBIN MPUHIIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hadyajga MaTeMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOAUYECKUE JUHUU: «YHUCIa W BBIYUCICHUSY,
«Dynkuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHanusa», «MHoOXecTBa M JOrHkKa». Bce OCHOBHBIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JIET
oOy4eHMs B CTaplliel IIKOJIe, €ECTECTBEHHO JOTMOIHSIS JIPYr Apyra U MOCTEINEHHO
HAChIIIAsiCh HOBBIMM TE€MaMu W pasgenamu. JlaHHBIA Kypc  SIBIETCS
MHTETPAaTUBHBIM, TMOCKOJbKY OOBEAMHSIET B cebe COoAepXKaHUE HECKOJIbKUX
MaTEeMaTUYECKUX JAUCLIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMATUYECKUI aHaIu3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydaiuecs OBiIaaeBaioT BcE Ooiee
MIUPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEpPIICHCTBYETCSA YMEHHE CTPOUTh MAaTEMAaTUYECKYK) MOJENb pPEAIbHOU
CUTyallud, TPUMEHSATh 3HAHHUA, TMOJYYCHHbIE B Kypce «Anredpa W Hadana
MaTeMAaTUYECKOTO aHalln3a», Il PELIEHHUs] CaMOCTOSITENIbHO C(OPMYJIMPOBAHHOM
MaTEeMaTUYECKOM 3a/1auy, a 3aT€M UHTEPIIPETUPOBATD IIOJIYYECHHBIN PE3YIIbTaT.

CopeprxarenbHO-MeTOANYECKas JIMHUSA «UHCiia M BBIYMCICHUS» 3aBEpIUACT
(opMupOBaHUE HABBIKOB MCIIOJIb30BAHMSI I€UCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HayaToO B OCHOBHOM mIkoje. B crapmieil mkoie ocoboe BHUMaHUE YIEISAETCS
(OpMUPOBAHUIO TPOYHBIX BBIUUCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B CeOs
UCMOJIb30BaHUE PA3IUYHBIX (OPM 3alMUCH JACHCTBUTENBHOIO 4YHUCIA, YMEHHE
pallMOHATIBHO BBINOJHATh JEUCTBUS C HUMM, JelaThb IPUKUAKY, OLICHHBATh
pe3ynpTaT. OOywarommuecs NOIy4YalOT HaBbIKM NPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUSA MATEMAaTHYECKUX KOHCTAHT, OLICHUBAHMS YUCIIOBBIX BBIPAXKCHUU.

JIuansa «YpaBHEHUS W HEPABCHCTBA» pEaIU3yeTCs Ha IPOTSHKEHUU BCETO
oOyueHus B CTaplield IIKOJie, IOCKOJbKY B KaXJOM pasjieie MporpaMMbl
IPEeIyCMOTPEHO PEIIeHHE COOTBETCTBYIOIIMX 3anad. OOydaromuecs OBIAJeBAlOT
pPa3IMYHBIMUA METONAMHU pPEUICHUs LENbIX, PAlUOHAIBHBIX, WPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapU()MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U X cucteM. [lomydeHHbple yMEHUS HCTIOIB3YIOTCA PHA UCCIIETOBAHUHT
(YHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIAIHBIX 3a1ad W 3a]ad Ha
HaxXOoKJeHWE HauOOJBIIMX M HAUMEHbIIWX 3HadeHud QyHkuuu. [laHHas
colepkaTeslbHas JUHUS BKIIOYaeT B cels Takke (OpMHUpPOBaHHE YMEHUUN
BBINIOJIHATH pacy€Thl MO (opMysaM, NpPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,



UPPAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKECHUH,
collepKalllUX CTENeHH W Jiorapudmbl. brarogaps u3yyeHUIO anredpanyeckoro
Marepuaia MPOUCXOAUT  JajbHEWIee  pa3BUTUE  aJTOPUTMHUUECKOTO |
a0CTPAKTHOTO MBIIUICHUS Yy4yaluxcsi, (OPMUPYIOTCS HABBIKU JI€IYKTHUBHBIX
paccyxaeHudd, pabOTBl C  CHMBOJBHBIMU  (opMamu,  TpeAcTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEM B BHJIE PAaBEHCTB U HEpPaBEHCTB. Auredpa
npearaet 3¢G(EKTUBHBIE HMHCTPYMEHTHI JJIsl PEIICHUS MPAKTUYECKUX U
€CTEeCTBCHHO-HAYUYHBIX 3aJ1ay, HATJISIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKa HAYKH.

ConepxartenbHo-MeToAMYeCKass JUHUSA «DyHKIMU U TrpadUKU» TECHO
NepervieTaeTCs ¢ APYrUMHU JTUHUSAMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1aéT
NOCJIEIOBATEIBHOCTD U3YYCHUS Marepuarna. Nzyuenue CTETICHHOM,
MOKa3aTeIbHOM, JJorapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIMHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIs1 PEIICHUsS 3ajayd U3 APYruX y4eOHBIX
IPEAMETOB U PEATbHOM JKM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHUUYECKUM aHaJIU30M,
TaK M C pPEIICHWEM ypaBHEHHH W HepaBeHCTB. Ilpu »Tom Oosbllloe BHUMaHUE
yaensieTcs: GOpMUPOBAHUIO YMEHHS BBIpaKaTh (POpMysaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCIIEJAO0BATh IMOJy4YeHHbIe (YHKIIMH, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
Y HaBBIKOB, I[O3BOJIIOLIIMX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHoW. Ero m3ydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHas nuHUs «Hadana mMareMaTH4eCKOro aHajau3a» IO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaT€eMaTH4YECKUX, TaK M MPUKIAIHBIX 3a7ady,
JOCTYITHBIX O0YYaIONIMMCS, Y KOTOPBIX MOSIBISIETCS] BO3MOXKHOCTh HMCCIIEA0BATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUS, BBIYUCIATH IUIOMAAU (Puryp u oObEMBI Ted, HAXOAUTh CKOPOCTH H
yCKOpeHus TporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHHUSI MAaTEMAaTHYECKUX MOJENIed pealbHbIX CUTyaluH,
HaXO0XXJICHUSl HAWJIy4IlIeTO PEIICHUS B MPUKIAIHBIX, B TOM YHUCJE COIMAJIbHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYE€CKOIO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMaTHLHO-JIOTHUECKOTO W KPEaTHBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUU pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B HaykKe, TeXHHMKEe U HcKyccTtBe. OOyuaromuecss y3HAKOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMaTUKU Kak
HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKeCTBa U JIOTUKAa» B OCHOBHOM
MOCBAIIEHA  3JEMEHTaM  TEOPUM  MHOXKECTB. T €OpETUKO-MHOKECTBEHHBIC



MIPEICTABICHUS POHU3BIBAIOT BECh KypC IIKOJIBHOW MAaTEMATUKU U MPELJIararoT
HanOoJiee YHUBEPCAIbHBIN $3bIK, OOBEANHSIONINI BCE pa3enbl MAaTEMAaTUKU U €€
[IPUJIOKEHUM, OHU CBA3BIBAIOT PA3HbIE MATEMAaTUYECKHUE AUCLMUIUIMHBI B €IUHOE
nenoe. IloaroMy BakHO AaTh BO3MOXKHOCTH IIKOJBHUKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOW MAaTEMaTWKM M HCIOJIb30BAaTh €ro JJis
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hayajsa MaTEMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTUYECKOI'O MOJIECIMPOBAHUA, KOTOpPbIE IIPU3BAHbI
c(hOopMHUPOBaTh HABBIKK MOCTPOEHUS MOJIENEH pealbHbIX CUTYAlMi, UCCIIeIOBAaHUS
THX MOJEJIE C MOMOIIbIO ammnapara ajreOpbl U MAaTeMaTUYECKOrO aHalu3a |
VUHTEPIIPETAllU ITOJYYEHHBIX PE3yabTaToB. Takue 3alaHus BIUIETEHBbI B KaXKIbIU
U3 pa3AesioB IPOrpaMMBl, ITIOCKOIBKY BECh MaTe€puail Kypca IUPOKO UCIIOIb3YETCs
JUI pellIeHus NMPUKIAAHbIX 3a7a4. [Ipy peuienun peasbHbIX NPaKTUYECKUX 3aaad
ydalyecs pa3BUBaIOT HAOJIIOJATEIBHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BATh AHAIOTHIO, 0000IIAaTh M KOHKPETH3UPOBATH
npobsnemy. JesTenbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHHS MPUKIAJIHBIX
3aJa4 OpraHU3yeTcsl B MpOLEcCe M3YyUeHUsl BCeX TeM Kypca «AnreOpa M Hauyana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

B yueOGHOM TutaHe Ha wuW3ydYeHHE Kypca ajreOphl M Hadajdl MaTeMaTH4eCKOTO
aHajgu3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henento B 10 kinacce u 3 daca B
Henento B 11 kimacce, Bcero 3a jiBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansubie yucia. OOBIKHOBEHHBIE U J€CATUYHBIE JIPOOHU, MPOLIECHTHI,
OECKOHEUHbIE  MepUoANYEcKHe  JIpoOu.  ApuMeTHYecKHue  omepauud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U MPOLEHTOB JUIsl PEIICHHs] TPUKIAAHBIX 3a/lay U3 Pa3jINYHbIX OTpaciei
3HAHWUU U pEaIbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHMCHA. PanuoHanpHbIE W HpPpPaUMOHAIBHBIE YHCIIA.
Apudmernyeckue onepanuud ¢ JEeUCTBUTENbHBIMU uHciaMu. [IpuOmmxEéHHbIe
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUMN.

Crenmenb ¢ menbiM  nokasareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO yHcna. Mcrnonb3oBanue momxojsuiedi  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YHUCEN [JIsl PEIICHUS MNPAaKTUYECKHX 3a/Jad W MPE/ICTABICHUS
JAHHBIX.

ApudmMernyeckuii  KOpeHb  HaTypajlbHOM  cteneHu.  JlectBus  C
apu(pMETUIECKUMU KOPHSIMU HATYpPaJIbHOM CTEIeHH.

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

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa U TOKIECTBEHHBIE MPE0Opa30BaHUSI.

[Ipeo6pazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUH. OcHOBHbIE
TPUTOHOMETPUUYECKHE POPMYIIBIL.

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

Pemmenue nenbix v 1poOHO-pallMOHATBHBIX YPAaBHEHHUN U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPAaBHEHU U HEPABEHCTB.

Pemienne TpuroHOMeTpU4ECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuYHbIX 00JIaCTel HAYKU U PEaIbHOM KU3HH.

DyHKUUM U TPaPUKH

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

OO6mactp ompeneneHus: 1 MHOKECTBO 3HaueHWW ¢yHkumu. Hymmn dyskmmm.
[TpomexyTKH 3HAKOMIOCTOSHCTBA. YETHBIC U HEUETHBIE (QYHKIIH.

Crenennas QyHKIUs ¢ HATypaJIbHBIM U LIENbIM MoOKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



TpuroHomerpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(yHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTeMaTn4ecKoOro aHajmu3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMs 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 PEAIbHBIX 3a7a4 IIPUKIIAJHOTO XapaKTepa.

MHo:kxecTBa U JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINUCAHUS PealbHbIX
IIPOLIECCOB U SIBJICHUM, PU PEIICHUH 3a7a4 U3 JPYTUX y4eOHBIX TPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, J0KA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbnsbie u nensie uyncina. [Ipu3zHaku 1e1MMOCTH LEJbIX YUCEIL.

Crenens ¢ paluoHaNIbHBIM NOKa3aTeaeM. CBOMCTBA CTEIIECHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBaHue BRIPAXKEHUI, COACPKAITUX JTOTapU(PMBI.

[IpeoOpa3oBanre BBIpAKEHUN, COJEPKAIIMUX CTENEHH C palMOHaIbHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblE ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUS 1 HEPABEHCTBA.

Cuctembl TMHEUHBIX YpaBHEHUU. PellleHHe NMpUKIAIHBIX 3a7a4 C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTH4YeCKUX 3ajad M 3aJa4 U3 Pa3jiMyHbIX 00JlacTeil HayKu U pealbHOU
KU3HU.

DyHKUUH U TPaPUKH

Oynkmus.  [lepuonnmueckne  dyHkuuu. [IpoMexxyTku  MOHOTOHHOCTH
bynkiuu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbonbiiee W HanmMeHbIIEe
3HaueHUe (PYHKIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUuKu.

[lokazarenbHas u norapudmudeckas GyHKINHU, KX CBOMCTBA U TpaQUKH.



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

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTHX Y4eOHBIX
MPEIMETOB U PEATbHOU KU3HU.

Havana MaTeMaTH4eCcKOro aHaJIM3a

HenpepoiBHble pyHKUIMKA. MeTo1 HHTEPBAIOB JIJISl PEILICHNs HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuueckuil ©u  (QUIUUYECKUH  CMBICT
IIPOU3BOJHOMN.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIud.  DopMysibl  HaXOXKIACHHS
POU3BOJIHON CYMMBbI, TPOU3BEJEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue mMpou3BOAHON K UCCIEeNOBaHUIO (QYHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOobIlero 1 HaMMEHbIIETo 3HaYeHUs] QYyHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHON [JIi HAXOXKJACHUS HAWIY4YlIEro pEUIEHUs B
OPUKIAOHBIX 3aJadax, Uil OINPENENICHHs CKOPOCTH IMpOIEcca, 3aJaHHOrO
bopMyoi uian rpaduKoM.

[lepBooOpa3znas. Tabnuiia mepBooOpa3HbIX.

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



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTuka» JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE Cpe/lHero o011ero o0pa3oBaHus CIEAYIOUUX TUYHOCTHBIX,
MeTaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIHTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO TpeameTa
«MareMaTukay XapakTepU3yITC:

I'paxnaHckoe BociuTaHueE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU 00YYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBJICHUH,
OpoLeayp TpakJaHCKOro oOmiecTBa (BbIOOPBI, OMPOCHl W TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COIMAJIBHBIMHU HWHCTUTYyTAMU B COOTBETCTBHU C UX
(GYyHKIMSIMU U Ha3HAYEHUEM.

[TarproTryeckoe BOoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY U HAaCTOSILIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUUCKUX MAaTEMaTUKOB U POCCUNCKON MaTEMAaTHYECKOM LIKOJIbI,
K HCTOJb30BAaHUIO ITHX JIOCTHIKEHUM B APYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHUEM JTYXOBHBIX EHHOCTEN POCCUHCKOTO Hapo/a;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKCHUI HAYKU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYMYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTEeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyX ICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMaTUUYECKHUM acCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

®du3nyecKoe BOCIIUTAHUE:

c(hOpMHUPOBAaHHOCTHIOYMEHUS NPUMEHATh MaTeMaTHYeCKUe 3HAHHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, perynsipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BocCIUTaHHE:



TOTOBHOCTBIO K TPYJly, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JESATENIBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHEM COBEpLIATh OCO3HAHHBIM BBHIOOP
Oynymiedt mpodeccud U peann3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEH MKU3HMU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HAIIPaBICHH OCTH.

DKOJIOTMYECKOE BOCIIMTAHUE:!

c(OpPMHUPOBAHHOCTBIO HKOJOTMYECKON KYJIbTYpbl, MOHMMAaHUEM BIUSHUSA
COLIMAJIbHO-PKOHOMHMYECKHUX TPOLECCOB HAa COCTOSHUE MPUPOJHON M COLUAIBLHOU
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTUYECKUX MpoliieM;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM I pelleHus 3ajlay B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNIKOB W OLIGHKH UX
BO3MOKHBIX TIOCJIEJICTBUM ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO TTO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U  OOIIECTBEHHOW MPAKTUKH, TOHMUMAaHHEM
MaTEMaTUYECKOM HayKu Kak c]epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PAa3BUTHS ILMBIIM3AIMU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YeCKOW KyJIbTYpOM KakK CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBISITh MPOEKTHYIO M HCCIEIOBATENbCKYIO J1€ATeIbHOCTD
UHAUBUAYAIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«Marematuka XapaKTEepU3YyIOTCs OBJIaICHUEM YHUBEPCAIIbHBIMU
NO3HAGAMENbHOIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vhuusepcanvnvlie  nosmasamenvhvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yUaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,

uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).
bazoBeienornueckue 1eNCTBUA:

e BBISIBIISITH U XapaKTePU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHUYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (HOPMYITHUPOBATH
OTIpeJICICHNs] ~ TOHSATUH; YCTAHABIMBATH CYIIECTBCHHBIH  MPU3HAK
KIaccu(UKauu, OCHOBAaHUS g OOOONICHWS W CpaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;



BOCIPUHHMMATh, (OPMYJIHpPOBaTh U  NPEOOpPa3OBBIBATH  CYKICHUS:
YTBEPJAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBISITh ~ MATE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBA3UM U
npoTuBopeursi B (aKTax, [aHHBIX, HAONIOACHUSIX U YTBEPXKICHMSX;
npenjaraTtb  KpUTEpUM s BBIABICHHUA  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT MPOTHUBHOI0), BHICTPAaUBATh apryMEHTAlIUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKJIEHUS U BBIBOJIbI;

BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOUPATh HaumOoJiee MOAXOASIIUNA C YYETOM
CaMOCTOSTEIILHO BBIJICJIEHHBIX KPUTEPHUEB).

BaSOBBIGI/ICCJICJIOBaTCHBCKHCHGﬁCTBHHZ

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
GopMyTUpOBaTH BOMPOCHL, (PUKCHPYIONINE TPOTHBOpPEUHE, MPOoOIIeMy,
yCTaHaBJIMBaTh HCKOMOE ®W  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINI0, MHCHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
0o0BbEeKTa, SBJICHUSA, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOABI 110 pe3yJibTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

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

PaGota ¢ undopmanueii:

BBISBJIATh AeUIUThl WHGOPMAINH, JAaHHBIX, HEOOXOMUMBIX JJIS OTBETa
Ha BONPOC U JUISI PELICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3TUYHBIX BUIOB U (JOPM TIPEICTABICHNUS,

CTPYKTYpHpPOBaTh UH(POPMAIHIO, IPEACTABIATH €€ B pa3InyHbIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;



e OIIEHUBATH HAAEKHOCTD uHbOpMaIuu 110 CaMOCTOSATEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanbhvie  KOMMYHUKamueHwvle  Oelicmeus, o0becneuusaom

CchOpMUPOBAHHOCIL COYUATLHBIX HABLIKOS 00VUAIOUUXCSL.

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 MTOTYUCHHBIN pe3ysIbTarT;

e B X0jic OOCYXJICHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMO TEMBI,
IpOOJIEMBI, pEIIacMOM 3aJa4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXICHUSAMH JIPYTUX
YYaCTHUKOB JIMAJIOTa, OOHApYXKUBATh Pa3lInYUe M CXOJICTBO TO3UIIHMHA; B
KOppeKTHOU (hopme GOpMyITHpPOBATh PA3HOTIIACHS, CBOU BO3PAKCHUS;

e TMPEICTABJISATHL  PE3yJbTaThl  pEIICHUS  3aJaud,  JKCIECPUMEHTA,
UCCIIEJIOBAHUs,  IPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  ¢opmar
BBICTYTUICHUS ¢ YUETOM 3a71a4 PE3SHTAIIMN U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHUYECTBO:

e TOHMMAaTh W  WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAaHTHOW U
WHIUBHyaIbHOW paOOTHI P PEUICHUH YIeOHBIX 3a/1a4; TPUHUMATH I1eITh
COBMECTHOW JIESITETHbHOCTH, IUIAHMPOBATh OPTaHHU3AIMIO COBMECTHOMN
paboThl, pactpeensaTh BUABI paboT, TOTOBapuBaTHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;

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;
OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMIA TMPOAYKT IO KPUTEPHUSM,
chopMyIMPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Vnusepcanvnvie  pezynamueHsie Oeticmaus, obecneuusaiom
Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOG JIUYHOCTIU.
Camoopranuzanusi:

COCTAaBIIATH IJIaH, aJITOPUTM PEIIEHUS 3a/1au, BEIOUPATh CIIOCOO pEIIeHUs C
Y4ETOM MUMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATH BapUAHTHI PEUICHUH C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIEeKCHH KaK OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIAJETh CIOCO0AMU  CAaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yJibTaTa peuieHrus MaTeMaTUYeCKon 3aauu;



e TMPEIBHUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIEHHBIX TPYIHOCTEM;

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

NPEJMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa ¥ Hayajga MaTeMaTHUYECKOTO aHAIU3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHHE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTENbHbIX PE3yIbTaTOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIBHOE M JICUCTBUTEIIBHOE UMCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Bemmonusate  apudmeTndyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

Boimonusats npuOaukEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JIeJIaTh MPUKUJIKY U OLIEHKY PE3YJIbTaTa BHIUUCICHUM.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHAapTHas
dopma 3amucu JAEUCTBUTENHHOTO YHMCJIA, KOPEHb HATypajdbHON CTEMNEeHHU;
MCIIOJIb30BaTh MOAXOASINYI0 (OPMY 3aIUCH EHCTBUTEIBHBIX YHCEN ISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria 4epe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIIH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALIMOHATIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpPaBHEHUE;

BrimonuaTs npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN M PEIIAThH
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BrinonusaTe npeoOpa3zoBaHus LENbIX, PAMOHAIBHBIX W HPpPAllMOHATBHBIX
BBID&XKCHUM W  pemaTh OCHOBHBIE THUIBI  LEIbIX, palUOHAIBHBIX W
MPPAlUOHAIBHBIX YPABHEHUN U HEPABEHCTB.

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



MopenupoBaTh peajibHble CUTYallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPaBHEHMs, HEPAaBEHCTBA [0 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C MCIOIb30BAHUEM aIllapaTa ajreopsbl.

DYyHKUNM U TPaPUKHu

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

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

Wcnonb3oBaTh rpaduku GyHKUUMA 715 pelICHUs] YpaBHEHUIA.

Ctpoutb U uutaTh rpaduku JTUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIUH,
CTENIEHHOU (DYHKITUU C IIeJIbIM MTOKa3aTeNIeM.

Ucnonb3oBaTh rpagukd QyHKOUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 APYruX Y4eOHBIX MPEAMETOB U peabHOU
’KU3HU; BBIpAXATh (POPMYJIAMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana maTeMaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSIMU: I[OCJIEIOBATEIBHOCTh, apudMeThyeckas u
reOMEeTpPUYECKasi MPOrPECCHH.

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

3aaBaTh MOCJIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOaMHU.

Hcnosp30BaTh CBOMCTBA MOCIIEIOBATENBHOCTEW U MIPOTPECCUM IS PELLICHHUS
peanbHbIX 3a7a4 PUKIAJHOTO XapakTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATUAMA: MHOXKECTBO, OII€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar s ONHCAHMS
peasibHBIX IPOLECCOB U SIBJIEHUM, NMPU PEUICHUM 3aJad U3 JAPYrux ydeOHBIX
PEIMETOB.

OnepupoBaTe  HNOHATUAMU: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCMOJIb30BaTh
NPU3HAKU JICIMMOCTH LEJbIX YUCEJ, PA3JI0KEHUE YKCIIa Ha MPOCTHIE MHOXUTEIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh MOHATHEM: CTETICHb C PAIIMOHAJIBHBIM MTOKa3aTEJIEM.

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



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBa CTENEHW i1 MNpeoOpa3oBaHUsS  BBIPAKECHUI;
ONEPHUPOBATH TMOHATHUSAMH: IOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTh  npeoOpa3oBaHMsl  BBIPAXKEHUN, COAEpXKAIIMX JOrapu@msl;
ONEepUPOBATH NOHATUAMU: JOrapu(PMUUYECKOE YpaBHEHHE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemienus npocTelmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUN JUIS1 PELIEHUS IPAKTUUECKHX 3a4ad.

HaxoauTe pemeHust NpocTENIINX CUCTEM U COBOKYITHOCTEW PAIllMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTAaBIATH
BBIDA)KCHUS, YpPAaBHEHHs, HEPAaBEHCTBA M CHCTEMBbI [0 YCIOBHUIO 3aJayH,
UCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapara anreopsol.

DYyHKIUH U TPaPUKHU

OnepupoBaTh MOHATUSMU:  Tepuoanyueckas  (QYHKUUA, [POMEXKYTKH
MOHOTOHHOCTH  (DYHKIIMHM, TOYKH DKCTpeMyMa (yHKIMH, HauOosbliee U
HauMEHbIIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BaTh MX IS
UCCeI0BaHus (PYHKIINH, 3aaHHON rpaduKOoM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENbHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIMI; M300pakaTh UX HA KOOPJAWHATHOM TUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o00paxaTh Ha KOOPAMHATHOMN IIOCKOCTH T'pa(UKH JTUHEHHBIX ypaBHEHHUI
Y HCIOJIb30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEH U3 APYTUX YUESOHBIX JUCIUTLIHH.

Hayvajia MaTeMaTH4e€CKOI0 aHAJIU3A

OmnepupoBaTh MOHATHAMH: HENpPEPbIBHAS (YHKIMS; IPOU3BOAHAS (YHKIIUU;
MCITIOJIb30BaTh TEOMETPUIECKUN U PUINUECKUI CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoauts npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BBIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHH.

Hcnonp30BaTh TPOU3BOAHYIO TSl UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4IIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-)KOHOMUYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATHAMM: IE€pBOOOpa3Hasi W  HMHTErpajl; I[OHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



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

Pemate mpuknagHbie 3aa4d, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3ndyecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAIH3A.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

HaHMeHOBaHHepaCHIeJIOB U TEMIIPOrpaMMBbI

KoanyecTtBo 4acoB

Bcero
padoTsI

KonTtpoibHbie

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

MHuoxecTBa palrOHAJIBHBIX U I[GI\/'ICTBI/ITGJ'II)HI)IX YUCECII.

PaIII/IOHaJ'IBHI)Ie YPAaBHCHUA 1 HCPABCHCTBA

14 2

bubmmorexa MOIII
https://uchebnik.mos.ru

[catalogue

Oyukuuu U rpaduku. CTeneHs ¢ 1eIbIM M0Ka3aTeneM

bubmmorexa MDIII
https://uchebnik.mos.ru

[catalogue

ApudmMerndeckuii KOpeHb N—OH CTEIIECHHU.
WppanmonanbHble ypaBHEHHs U HEPABEHCTBA

18 2

bubanorexa MOIII
https://uchebnik.mos.ru
[catalogue

®opmyIibl TPUTOHOMETPUU. TPUTOHOMETPUUECKUE
ypaBHEHHS

22 1

bubanorexa MOIII
https://uchebnik.mos.ru
[catalogue

HOCJ’I@I[OB&TCJ'IBHOCTI/I H [Iporpeccun

bubanorexa MOIII
https://uchebnik.mos.ru

[catalogue

[ToBTOpEeHUE, 0000IIEHNE, CHCTEMAaTH3aI|s 3SHAHHUIA

bubanorexa MDOII
https://uchebnik.mos.ru

[catalogue

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68 6
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11 KVIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrtpoiabnbie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
CreneHs ¢ palluOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarenbHast pyHnkuus. [lokazarenbHble 12 2 bubamorexa MOIL
YHKUHA. https://uchebnik.mos.ru/catalogue
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckass hyHKIINA.
2 .HOl“apI/IiMI/IT-IeCKI/Ie (byaB:eHI/IH " 12 buoamorexa MOIL
P M https://uchebnik.mos.ru/catalogue
HEpPaBEHCTBA
Tpuronomerpuueckne GVHKIINNA U UX
3 r pa(fpmm T zIFOHOMeTq)IZ‘—IeCIII(I/Ie 9 2 brbamorexa MO
p - 1P P https://uchebnik.mos.ru/catalogue
HEpPaBEHCTBA
" Bbubanorexa MOIII
4 [IpouzBomnas. [IpumeneHne mpon3BOIHOM 24 1 httos://uchebnik mos.ru/catalogue
5 HuTerpain u ero npuMeHeHus 9 Eubmaorexa MIIIT
P P https://uchebnik.mos.ru/catalogue
bubanorexa MOIII
6 C 7 12 1 .
HCTCMBL ypaBHCEHHIH https://uchebnik.mos.ru/catalogue
7 HarypansHble ¥ Lesble yncia 6 Enbmiorexa MOIII
M H https://uchebnik.mos.ru/catalogue
[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL bubaunorexa MOIII
8 . 18 2 )
3HAHUN https://uchebnik.mos.ru/catalogue
OBIIEE KOJIMYECTBO YACOB I1O
I 102 8 0

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

Marematuka: aredpa u Hauajla MaTEMaTUYECKOI0 aHaJIu3a,
reomeTpusi. Anredpa u Hayaia MaTeMaTu4eckoro ananusza 10—
1 1Anmumos 1L A., Konsrun FO.M., TkaueBa M.B. u npyrue
AxkunoHepHoe o6uiectBo «M3narensctBo «IIpocBenienre»

Marematuka: airedpa U Hayajla MaTEMaTUYECKOr0 aHaIu3a,
reometpusi. ['eomerpust 10-11Artanacsu JI.C., byry3os B.®D.,
Kanomues C.b. u apyrue AxkiimonepHoe ooiiectBo «M3aaTeancTBo
«IIpocsenieHue»
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