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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yuebHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOIo
aHanu3a» 0a3oBoro ypoBHs st oOydaromquxcsi 10 —11 kimaccoB paspaboraHa Ha
ocHoBe DeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzainusi mporpaMMbl 0OecCTIeUYMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMH OCHOBY JUISI CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHUs, LEIOCTHOCTh OOIIEKYIBTYPHOTO, THMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH 00yUYAOITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHAIM3a» SBISIETCS OIHUM M3
HaumOoJiee 3HAYMMBIX B MpPOTpaMME CTapIIed IIIKOJIbI, ITOCKOJIbKY, C OJHOM
CTOPOHBI, OH OO0ECIEYMBACT HWHCTPYMCHTAJIBHYIO 0a3zy Uil HM3yYCeHHS BCEX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
aOCTpaKTHOE MBIIIJICHUE YYallluXxcs Ha ypOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HMH(pOPMATHUKH, OOIIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTH. B pamkax
JAaHHOTO Kypca ydalluecs OBJIJICBalOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM
HayKH, KOTopas GopMyJIUPYET CBOU JOCTHKCHHS B MaTeMaTHIecKoil (hopme.

Kypc anrebpsr 1 Hagam MaTeMaTHYeCKOTO aHallM3a 3aKJIaJAbIBa€T OCHOBY IS
YCIICNTHOTO OBNAJCHUSA 3aKOHAMU (HU3UKH, XUMHH, OWOJIOTUH, TTOHUMAHHS
OCHOBHBIX TCHJICHIMA HKOHOMHUKH U OOIIECTBEHHON JKWU3HHU, TIO3BOJISET
OPUCHTHPOBATHCSI B COBPEMCHHBIX NHU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJB30BaTh UX B MOBCEIHEBHOHN XKM3HU. B TOXE BpeMs OBIIaJCHHEC
aOCTpakTHBIMH H JIOTHYECKH CTPOTHMH MAaTEeMAaTHYCCKUMHU KOHCTPYKIHSIMHU
pa3BUBaeT YMEHHE HAaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKACHUS, UCIIOJIb30BaTh 0000IIEHNE W KOHKPETH3allUI0, a0CTparupoBaHue 1
aHAJOTHI0, POPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B x0/1e n3ydeHus
anreOppl W HaYal MaTEeMaTHYECKOTO aHaiW3a B CTaplield MIKOJIE YydYalluecs
MOJIYYatOT HOBBIM ONBIT PEHICHUS MPUKIATHBIX 3a/ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIEH pealbHbIX CUTYyallMil W HWHTEpPIpeTaInu
MOJIYYCHHBIX ~ PEIICHWM, 3HAKOMATCS C  NpUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTE B TpHUpOJIe, HAyYKe W B HCKYCCTBE, C BBLIAIOIIMMUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU M IX aBTOPAMH.

Kypc ob6namaer 3HAUMTENHHBIM BOCHUTATEIHHBIM MOTCHIIMAIOM, KOTOPBIH
peanm3yeTcsl Kak 4depe3 y4eOHbIH Marepuai, CIOoCOOCTBYIONIUI (hopMupoBaHHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 cChenuduky ydeOHOW AesATeIBHOCTH,



TpeOyrouiei CaMOCTOSITENIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 32 ITOJYYEHHBIN PE3YIbTAaT.

B ocHoBe Mmeroauku oOydeHHs] aiaredpe M HadajaM MaTeMaTH4eCKOro
aHaIM3a JIKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hadyajga MaTeMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOAUYECKUE JUHUU: «YHUCIa W BBIYUCIEHUSY,
«Dynkuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOXecTBa M JOrHKa». Bce OCHOBHBIE
COZIEP/KATEIPHO-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 JAUCLIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMAaTUYECKUI aHaIu3,
Teopuss MHOkeCcTB U Jip. [lo Mepe Toro kak ydaiuecs OBiIaaeBaloT 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
MaTEMaTUYECKOT0 aHajau3a», JUIsl PEHICHHUs] CAMOCTOSTENBHO CPOPMYIUPOBAHHOM
MaTE€MaTHYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATh MOIYUYEHHBIN PE3YJIbTaT.

CopeprxarenbHO-MeTOANYECKasl JIMHUSA «UMCiia M BBIYMCICHUS» 3aBEpIUACT
(opMupoBaHUE HABBIKOB MCIIOJIb30BAHMSI I€HCTBUTENBHBIX YHUCEI, KOTOPOE OBLIO
HayaToO B OCHOBHOM MmIkoje. B crapmieil mkoie ocoboe BHUMaHUE YIESAETCs
(OpMUPOBAHUIO TPOYHBIX BBIUUCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOs
UCMOJIb30BaHUE PA3IUYHBIX (OPM 3alMUCH JACHCTBUTENBHOIO 4YHUCIA, YMEHHE
pallMOHATIBHO BBINOJHATh JEUCTBUS C HUMM, JelaThb IPUKUAKY, OLICHHBATh
pe3ynpTaT. OOywarommuecs NOIy4YalOT HAaBBIKM NPUOIMKEHHBIX BBIYUCIECHUH,
BBITIOJIHCHUSL JICUCTBUH C YMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
UCITOJIb30BAHUS MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHMS YMCIIOBBIX BBIPAXKCHUU.

JIuansa «YpaBHEHUS W HEPABCHCTBA» pEaIU3yeTCs Ha IPOTSHKEHUU BCETO
oOyueHusi B CTaplield IIKOJie, IOCKOJbKY B KaXJAOM pasjeie MporpaMMbl
IPEeIyCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3anad. OOydaromuecs OBIAJeBAlOT
pPa3IMYHBIMUA METOJAMHU pPEUICHUs LENbIX, PAlUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNIbHbIX, JIOrapu(MHUYECKUX U  TPUTOHOMETPUUECKUX  ypaBHEHUH,
HEPABEHCTB U X cucteM. [lomydeHHbple yMEHUS HCTIOIB3YOTCA PHA UCCIIETOBAHUHT
(YHKIMI C TOMOIIBIO MPOU3BOIAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a]ad Ha
HaxXOoKJeHWE HauOOJBIIMX M HAUMEHbIIWX 3HadeHud QyHkuuu. [laHHas
colepkaTeslbHas JUHUS BKIIOYaeT B cels Takke (HOpMHUpPOBAHHE YMEHUU
BBIMOJHATh pacu€Thl Mo QopmyiaMm, MpeoOpa3oBaHUs IENbIX, PalMOHATIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3yyeHUIO anredpanyeckoro
Marepuajia MPOUCXOAUT  JajbHEWIee  pa3BUTUE  aJTOPUTMHUUECKOrO0 |
a0CTPAKTHOTO MBIIUICHUS Yy4yaluxcsi, (OPMUPYIOTCS HABBIKM JI€IYKTHUBHBIX
paccyxaeHud, pabOTbl C  CHMBOJBHBIMU  (opMamu,  TpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEM B BHJIE PAaBEHCTB U HEpPaBEHCTB. Auredpa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MPAKTUYECKUX U
€CTEeCTBCHHO-HAYUYHBIX 3aJ1a4, HATJISIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKa HAYKH.

ConepxartenbHo-MeTonuueckass JuHUA «DyHKIMU U TrpadUKU» TECHO
NepervieTaeTCsl ¢ APYrUMHU JTUHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE 3a/1aéT
NOCJIEI0BATEIBHOCTD U3YYCHUS Marepuarna. Nzyuenue CTEIICHHOM,
MOKa3aTeIbHOM, JJorapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIINHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIs PEIICHUsS 3ajad U3 APYruX y4eOHBIX
IPEAMETOB U PEATbHOM JKU3HU TECHO CBSI3aHO KaK C MAaTEMAaTHUUYECKUM 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 cofepKaTeTbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHI
¥ HaBBIKOB, IIO3BOJIAIONIUX BBIPAXKATh 3aBUCHMOCTH MEXJIYy BEJIWYHHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
0000I1IEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHUs «Hadanma 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 IUIOMAAU (Puryp u oObEMBI TeJl, HAXOAUTh CKOPOCTH H
yCKOpeHusi TmpoueccoB. [laHHas coaep)karelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOXKHOCTH IOCTPOCHHUSI MATEMAaTHYECKHUX MOJENIed peanbHbIX CUTyaluH,
HaXO0XXJICHUSl HAWJIy4IlIeTO PEIICHUS B MPUKIAIHBIX, B TOM YHUCJE COLMAJIbHO-
SKOHOMUYECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYE€CKOIO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMaIbLHO-JIOTHUECKOTO W KPEaTHBHOTO
MBIIIICHUSI, (OPMUPOBAHUIO YMEHHUW pacCllO3HABATh MPOSBICHHS 3aKOHOB
MaTeMaTUKU B HayKe, TeXHHMKEe U HcKyccTtBe. OOyuaromuecss y3HAOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMaTUKU Kak
HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXECTBa U JIOTUKAa» B OCHOBHOM
MOCBAIIIEHA  3JEMEHTaM TEOPUM  MHOXKECTB. | €OpETUKO-MHOKECTBEHHBIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTeMaTUKHU 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-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOW MAaTeMaTWKM M HCIOJIb30BAaTh €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
ydamuecs 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 YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM TutaHe Ha uW3ydYeHHE Kypca ajreOphl M Hadajdl MaTeMaTH4eCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Hejento B 10 kiracce u 3 Jaca B
Henento B 11 kimacce, Bcero 3a iBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansubie yucia. OOBIKHOBEHHBIE U J€CATUYHBIE JIPOOHU, MPOLIECHTHI,
OECKOHEUHbIE  MEepUOAMYECKHEe  JpoOu.  ApupMETHUYEeCKHuEe  Oomepauud ¢
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 C¢ JAEHCTBUTEIbHBIMU uHciaMu. [IpuOnmxEHHbIE
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUMN.

Crenmenb ¢ menbiM  nokasareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO yHcna. Mcrnonb3oBanue momxojsuiedi  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YHUCEN JJIsl PEUICHUS NPAKTUYECKUX 3aJady U NPEACTaBICHUS
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

OyHkmus, crnocoObl 3amanHus (yHknuw. [paduk  GyHkinuu. 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 TTOCIEA0BATCIBHOCTH.

Apudmerndeckas u reomeTpudeckas nporpeccuu. beckoneuno yObiBaromias
reomeTpudeckas mnporpeccus. Cymma 0€CKOHEUHO YOBIBarOIEH Te€OMETPUUECKOM
nporpeccun. @opMysia CIOXKHBIX NPOLEHTOB. lcronb3oBaHWe Mporpeccuu s
pELIEHUs PEAIbHBIX 3a7a4 IIPUKIIAJHOTO XapaKTepa.

MHo:kxecTBa U JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINUCAHUS PealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUH 3a]]a4 U3 IPYTUX YUCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

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

Crenens ¢ paluoHaNIbHBIM NOKa3aTeaeM. CBOMCTBA CTEIIECHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHBIC JOTaPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBaHue BRIPAXKEHUI, COACPKAITUX JTOTapU(PMBI.

[IpeoOpa3oBanre BBIpAKEHUN, COJEPKAIIMUX CTENEHH C palMOHaIbHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUS 1 HEPABEHCTBA.

Cuctembl TMHEUHBIX YpaBHEHUH. PellieHre MPUKIAIHBIX 3a7a4 C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTUYeCKUX 3aJad W 3ajlad U3 Pa3NUYHbIX 00JlacTeld HAYKH W peajbHOU
KU3HU.

DyHKUUH U TPaPUKH

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

Tpuronomerpuyeckue GyHKIUU, UX CBONCTBA U rpaduKy.

[lokazarenbHas u norapudmudeckas QyHKIHUU, UX CBOMCTBA U rpadUKu.



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

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEIIEHUU 3a]ady U3 JAPYTHX Yy4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCcKOro aHaJIM3a

HenpepoiBHble pyHKUIMKA. MeTo1 HHTEPBAIOB JIJISl PEILICHNs HEPABEHCTB.

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

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

[IpumeHeHue mMpou3BOAHON K UCCIEeNOBaHUIO (QYHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOobIlero 1 HaMMEHbIIETo 3HaYeHUs] QYyHKIMU Ha
OTpE3Ke.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXO0XKJACHUS HAWIy4llero pELICHUs B
OpPUKIAOHBIX 3aJadax, Ui ONpENENIEHHs CKOPOCTH IIpolecca, 3aJaHHOro
bopMyoi uian rpaduKoM.

[lepBooOpa3znas. Tabnuiia mepBooOpa3HbIX.

Wnurerpan, ero reoMmerpuuyeckuii u (u3Mdyeckuid cmbicia. Bwruucnenue
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 pe3yJabTaThl OCBOCHUS MPOTPaMMbl Y4eOHOTO TpeameTa
«MareMaTukay XapakTepU3yITC:

I'paxnaHckoe BociuTaHueE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU 00YYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYE€CKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX 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 POCCUICKON IPaKIaHCKON UJCHTUYHOCTH, YBAKCHHS K
MPOIIOMY M HAaCTOSIIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUUCKUX MAaTEMaTUKOB U POCCUNCKON MaTEMAaTHYECKOM LIKOJIbI,
K HCTOJb30BAaHUIO ITHX JIOCTHIKEHUM B APYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHHUEM JTYXOBHBIX HEHHOCTEN POCCUKCKOTO HapOJ1a;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKCHUI HAYKU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOTO OYIyIIIETO.

DCTETUYECKOE BOCIIUTAHHE:

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

®duU3nYeCcKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPUMEHSATh MAaTEMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, perynsipHas dbuznyeckas aKTUBHOCTH); (dbuznyeckoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO.

TpynoBoe BocCIUTaHHE:



TOTOBHOCTBIO K TPYJly, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JESATENIBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpLIATh OCO3HAHHBIM BHIOOD
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 MPAKTUYECKUX 3a]]a4 MaTeMaTUUYE€CKOW HAaIIPaBJIEHHOCTH.

DKOJIOTMYECKOE BOCIIMTAHUE:!

c(OpPMHUPOBAHHOCTBIO HKOJOTMYECKON KYJIbTYpbl, MOHMMAaHUEM BIUSHUSA
COLIMAJIbHO-PKOHOMHMYECKHUX TPOLECCOB HAa COCTOSHUE MPUPOJHON M COLUAIBLHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa SKOJOTUYECKUX MpoOsem;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3a1ady 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  pa3BUTHUS HAyKd M  OOIIECTBEHHOW TMPAKTUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HayKu Kak c]epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH JUJISi PA3BUTHS I[MBWIM3AIMHU; OBJIAJCHHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YeCKOM KyJIbTYpOM Kak CpelCTBOM TO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
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  nosmasamenvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yUaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,

uccie008amenbCKux onepayull, yMeHul pabomams ¢ ungopmayueti).

ba3oBble lornueckne 1eUCTBUS:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHICCKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (HOPMYITHUPOBATH
OTIpeJICICHNs] ~ TOHSATUH; YCTAHABIMBATH CYIIECTBCHHBIH  MPU3HAK
KIaccu(UKauu, OCHOBAaHUS g OOOONICHWS W CpaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;



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

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

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yYTBEPKJIEHUN (IIpsiMbIE M OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKJIEHUS U BBIBOJIbI;

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

ba3oBrie HCCIICO0BATCIBCKUC JlefICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
(GbopMyIHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBJIMBaTh HCKOMOE ®W  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO IMO3HIINIO, MHEHUE;

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

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTaM
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 ¢ undopmarnueii:

BBISBJIATh AeUIUThHl MHOOpPMAINKU, JAaHHBIX, HEOOXOAMMBIX JUIsl 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,

CTPYKTYpHpOBaTh WH(pOpMAIUio, MPEACTABIATh €€ B pa3IndHbIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;



e OIIEHUBATH HAAEKHOCTD uHbOpMaIuu 110 CaMOCTOSATEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanbhvie  KOMMYHUKamueHwvle  Oelicmeus, o0becneuusaom

CchoOpMUPOBAHHOCIL COYUATLHBIX HABLIKOE 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/1a4i, KOMMEHTUPOBATH MOTYUCHHBIA PE3yJIbTaT;

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, OOHApYXKMBATh Pa3lInYUe M CXOJICTBO TO3UIUH; 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.

CoTpyIHUYECTBO:

e IOHMMATh W  HWCIOJB30BaTh  IMPEUMYIICCTBA  KOMAHIHOW |
WHIUBHyaIbHOW paOOTHI P PEUICHUH YIeOHBIX 3a/1a4; TPUHUMATH I1eITh
COBMECTHOW JIESITETHbHOCTH, IUIAHMPOBATh OPTaHHU3AIMIO COBMECTHOMN
paboThl, pactpeensaTh BUABI paboT, TOTOBapuBaTHCS, 00CYKIATh MPOIIECC
¥ pe3ynbTat paboThl; 00001IaTh MHEHHUST HECKOJIBKUX 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 KAueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTCPHUSM,
chopMyIMPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

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

COCTAaBIIATh TUIAH, AJITOPUTM PEIIEHUS 3a7a4H, BEIOMPATh CIIOCO0 PEIICHUS 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 JIEUCTBUH 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
00CTOSITENBbCTB, IAHHBIX, HAWIEHHBIX OIIMOOK, BBIIBIEHHBIX TPYIHOCTEH;

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 MOHATUSMHU: [OCJEIOBATENBLHOCTh, apudMeTHyeckas M
reOMEeTpPUYECKasi MPOrPECCHH.

OnepupoBaTh MOHATUSAMU: OECKOHEYHO YOBIBalol[asi TeoMeTpuYecKas
nporpeccusi, cymma 0€CKOHEYHO yOBIBaOLIEN T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCJIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOaMHU.

Hcnosp30BaTh CBOMCTBA IOCJIEI0BATEIBHOCTEN U MIPOTPECCUM IS PELLICHMS
peanbHbIX 3a7a4 PUKIAJHOTO XapakTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATUAMA: MHOXKECTBO, OII€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar s ONHCAHMS
peasibHBIX MPOLECCOB W SBJICHUM, MPH pELICHUM 3aJady M3 JAPYyrux ydeOHBIX
PEIMETOB.

OnepupoBaTe  HNOHATUAMU: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja 1 BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCMOJIb30BaTh
MPU3HAKU JEIMMOCTH LEJbIX YUCEJI, Pa3JIOKEHHUE YUCIIA HA MPOCTHIE MHOXUTEIU
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh MOHATHEM: CTETICHb C PAIIMOHAJIBHBIM MTOKa3aTEJIEM.

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



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM i1 [peoOpa3oBaHUsl  BBIPAXKEHMUIA;
ONEPUPOBATH TMOHATHUSAMH: IMOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO; PpELIAThH
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTh  npeoOpa3oBaHMsl  BBIPAXKEHUN, COAEpXKAIIMX JOrapu@msl;
ONEepUPOBATH MOHATUAMU: JOrapuPMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JOrapu(pMUUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxoauTe pemienus npocTelmx TPUroHOMETPUIECKUX HEPABEHCTB.

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

HaxoauTe pemeHust npocTENINX CUCTEM M COBOKYITHOCTEW palMOHAIbHBIX
YPaBHEHUW U HEPABEHCTB.

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

DYyHKIUH U TPaPUKHU

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

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENBHOM, JIOrapudMHUUECKOn U
TPUTOHOMETPUYECKUX (DYHKIMI; M300pakaTh UX HA KOOPJAWHATHOM TUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpaduKH JIMHEHHBIX YpaBHEHUU
Y HCIOJIB30BATh UX ISl PELICHUSI CUCTEMBI JJUHEUHBIX YPaBHECHUM.

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

Hayvajia MaTeMaTH4e€CKOI0 aHAJIU3A

OmnepupoBaTh MOHATHAMH: HENpPEPbIBHAS (YHKIMS; TPOU3BOAHAS (YHKIINY;
MCITIOJIb30BaTh TEOMETPUUYCCKUNA W PUBNUECKHUI CMBICT TPOU3BOTHOM JIJISI PEIICHHMSI
3a/1ad.

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

Hcnonp30BaTh TPOU3BOAHYIO 7Sl UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATH PE3yIbTaThl UCCIIEOBAHUS K IOCTPOCHUIO TPapUKOB.

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

OnepupoBaTh MNOHATUSAMH: IEepBOOOpa3Hass W  HMHTErpaJl; IMOHUMATh
r€OMETPUYECKUN U (PU3NUECKUI CMBICI UHTETpaa.



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

Pemate mpuknagHbie 3aa4d, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3ndyecKoro xapakrepa, CpeICTBAMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Konrpoaprkre | Hpaxtirieckite o0pa3oBaTejibHbIE
padoTsI padoThbI pecypest
MHoO)kecTBa pallHOHAJIBHBIX U
1 JIeMCTBUTEIILHEIX uncen. ParmonansabIe 14 1
YpaBHEHHUS 1 HEPABEHCTBA
9 Oyuknun U rpadpuku. CTeneHs ¢ LeabiM 6
TOKa3aTeeM
3 ApudpmeTnueckuil KOpeHb N—Ol CTETNEeHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMysl
4 TpUTrOHOMETpUH. TpUrOHOMETpUYECKUE 22 1
ypaBHEHHS
5 [TocnenoBaTeabHOCTH U IPOTPECCHH 5
5 [ToBTOpEeHME, 000OIIEHNE, CUCTEMATU3AIIHS 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero Konrponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazatenbHas ¢hynkuus. [lokazarenbHbie 12 1
YpaBHCHHSI 1 HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEHCTBA
TpuronomeTpudyeckue QyHKITUN H UX
3 rpaduku. TpuroHoMeTpuiIecKue 9 1
HEpaBEeHCTBa
4 [IpouzBoanas. [Ipumenenne mpou3BOIHOM 24 1
5 HHTerpan u ero npuMeHEeHHs 9
6 Cucrembl ypaBHEHUH 12 1
7 Harypanbnble u 11e1b1e yncia 6
3 [ToBTOpEeHME, 000OIIEHNE, CUCTEMATH3AIIHS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTtejibHbIE

pecypchbl

MHoecTBO, Onepaluy Hajl MHOKECTBaMU.
Huarpammel Diinepa—Benna

Parmmmonansueie ynciaa. OOBIKHOBEHHBIE U
JECTUIHBIEC IPOOH, TTPOIICHTHI, 0ECKOHEUHBIE
MePUONUECKHE Tpodu

ApudmeTrueckre ornepauu ¢
palMoHaAIBHBIMU YHCIIaMU, TPe0Opa3oBaHus
YHCIIOBBIX BBIPA)KEHUI

[Ipumenenue npoOeii U IPOIICHTOB IS
pelIeHUs TPUKIAIHBIX 3a]a4 U3 Pa3IMuHbIX
OTpaciiel 3HaHUMW U peaIbHON KU3HU

[Ipumenenue npoOeii U IPOLICHTOB IS
pelieHus MPUKIAIHBIX 3a/1a4 U3 Pa3TuIHBIX
OTpaciiel 3HaHUM U peaIbHON KU3HU

HeﬁCTBHTCHLHBIC yucia. PanpmonanbsHbie U
HppanoOHaJIbHbIC YHUCJIa

ApudmeTrueckue ornepaiuu c
JNeCTBUTENbHBIMH YHCIIAMU

[TpubnmkEHHBIE BRIYUCIICHUS, IPABUIIA
OKpYTJICHUS, IPUKUKA U OLIEHKA PE3yJIbTara
BBIUMCIIEHUN




KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne uudposbie
w/n Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue oBpazoBaTEBHbIC
padoTsbI padoThI pecypest
9 ToxnecTBa v TOXICCTBEHHBIS 1
npeoOpa3zoBaHUs
10 YpaBHEHHE, KOPEHb YPaBHEHUS 1
11 HepaBeHcTBO, pellieHre HEpaBEHCTBA
12 Meton nHTEpBaJIOB 1
13 Pemenue nensix 1 IpoOHO-pallMOHAIBHBIX 1
YPaBHCHHH U HEPABCHCTB
KonTponbhas pabora o teme "MHokecTBa
14 palMoOHATBHBIX U JICUCTBUTEIHHBIX YHCEIL. 1 1
PanmonanbHble ypaBHEHUS! 1 HEPABEHCTB"
15 OyHKIUS, crIocoObI 3aaHus (PyHKITHH. 1
B3anmuo 0OpaTHbIe GyHKITUN
I'paduk pynkmuu. O6macte onpeneacHus u
16 MHOYECTBO 3HaueHur pyHkmuu. Hymu 1
¢bysakun. [IpoMexxyTKu 3HAKOIOCTOSTHCTBA
17 UéErHble 1 HEYETHBIE (PYHKIIHH 1
CreneHs C 1eNIbIM [TOKa3aTeIeM.
18 CrangaptHas ¢opma 3amucu 1
JNEHCTBUTENHLHOTO YnCiIa
Hcnonb3oBanue noaxosimen Gopmbl 3aucu
19 JNEUCTBUTENBHBIX YUCET TSl PEIIeHHUS 1

MPAaKTUYCCKUX 3a/1a4 U ITPEACTABIICHUA
JaHHBIX




KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne uudposbie
w/n Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue oBpazoBaTEBHbIC
padoTsbI padoThI pecypest
20 CrenenHas QyHKIUS C HATYpaTbHBIM U 1
1enbIM nokazateneM. E€ cBolicTBa u rpadux
21 ApudpmeTnueckuil KOpeHb HaTypaJIbHOU 1
CTETeHU
29 ApudpmeTnueckuil KOpeHb HaTypaJbHOU 1
CTETeHU
23 CaoiicTBa apu(METHUECKOTO KOPHS 1
HaTypaJbHOW CTEIEHU
24 CaoiicTBa aprMETHUECKOTO KOPHS 1
HaTypaJbHOW CTETICHU
o5 CaoiicTBa apr(METHUECKOTO KOPHS 1
HaTypaJbHOW CTETICHU
26 JleficTBust ¢ apupMeTHISCKIMU KOPHAMU N— 1
Ol cTeneHn
97 JleficTBust ¢ apupMeTHISCKIMU KOPHAMU N— 1
Ol cTeneHn
08 JeiicTBus ¢ apudMeTHUECKUMU KOPHIMH N— 1
Ol cTeneHun
29 JeiicTBus ¢ apudMeTHUECKUMU KOPHIMH N— 1
OH CTENEeHU
30 JeiicTBus ¢ apudMeTHUECKUMU KOPHIMH N— 1
OH CTEIEeHU
31 Pemenue nppanvoHalbHBIX ypaBHEHUN U 1




KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne uudposbie
w/n Tema ypoka Beero KonTpoabHnsbie | IlpakTnueckue oBpazoBaTEBHbIC
padoTsbI padoThI pecypest
HEPABEHCTB
32 Pemrenne nppaiiMOHAIBHBIX YPaBHEHUN U 1
HEPAaBEHCTB
33 Pemrenne nppaiiMOHAIBHBIX YPaBHEHUN U 1
HEPABEHCTB
34 Pemrenne nppaniMOHANIBHBIX YPaBHEHUN U 1
HEPaBEHCTB
35 Penrenne nppaiiMOHANIBHBIX YPaBHEHNUN U 1
HEPABEHCTB
36 CaoiicTBa u rpaduK KOpHs N-0¥ CTETICHU
37 CaoiicTBa u rpaduK KOpHs N-0i CTETICHU 1
KontponbHas padoTa o Teme
38 "ApudmeTrndeckrii KOpeHb N—O0i CTEIIECHH. 1 1
HppaumnonanbHble ypaBHEHUS U
HepaBeHCcTBA"
39 CuHyC, KOCHHYC M TAaHT'€HC YUCJIOBOIO 1
apryMeHTa
40 CuHyC, KOCHHYC M TaHT'€HC YUCJIOBOIO 1
apryMeHTa
41 ApKcuHyC, apKKOCHHYC U apKTaHI'€HC 1
YHCIIOBOIO apryMeHTa
42 ApKcuHYC, apKKOCHHYC U apKTaHI'€HC 1

YHUCJIOBOI'0O aprymeHTa




KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne nugposbie
w/n Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue oBpazoBaTEBHbIC
padoTsbI padoThI pecypest
Tpuronomerpuyeckas OKpyKHOCTb,
43 orpezeeHue TPUTOHOMETPUUECKUX (YyHKIUI 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
44 orpeziesieHue TPUTOHOMETPUYECKUX (QYyHKIUI 1
YHCIIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1
46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1
47 OCHOBHBIE TPUTOHOMETPUUYECKHUE POPMYITBI 1
48 OCHOBHBIE TPUTOHOMETPUUYECKHUE POPMYITBI 1
49 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPAKECHUU
50 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPAKCHUHN
51 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIpAKCHUHN
59 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUHN
53 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIpAXKCHUI
54 Pemenune TpUroHoMeTpUYECKUX ypaBHEHUN
55 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN
56 Pemenune TpUroHoMeTpUYECKUX ypaBHEHUN




KosmmuyecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue oBpazoBaTEBHbIC
padoTsbI padoThI pecypest
o7 Pemrenne TpuroHOMETpUYECKUX YPAaBHEHUN
58 Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1
59 Perienne TpUrOHOMETPHYECKUX ypaBHEHUN
KonTponbHas pabota no teme "®@opmyJisl
60 TpUTrOHOMETpHUHU. TPUTOHOMETPHUYECKUE 1 1
ypaBHEHHS"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS
61 nocienoBaTelbHoCcTeE. MOHOTOHHBIE 1
MOCIIEI0BATEIHHOCTH
Apudmernueckas U reoMeTpruuecKas
62 nporpeccuu. VMcnonp3zoBaHue nporpeccun 1
JUIS peIlieHUs pealibHBIX 3a7a4 MPUKIaTHOTO
xapakrepa
beckoneuno yObIBaromias reomeTpudeckas
63 nporpeccusi. CymMma 0€CKOHEYHO 1
yObIBaIOLIEi reOMETPUUECKON TPOrpeccuu
64 dopmynia CI0KHBIX TPOLIEHTOB
65 dopmyna CI0KHBIX TPOLIEHTOB
O06o00611eHune, cucTeMaTru3anys 3HaHu| 3a
66 Kypc ajireOpbl ¥ Hadyal MaTeMaTHu4ecKoro 1
ananu3za 10 xnacca
67 Htorosas KoHTpoJbHas paboTa 1
68 O0o0011eHEe, cCUCTEMATH3alMs 3HAaHUH 3a




KoaudecTBo 4acoB

DJIEeKTPOHHbBIE

Ne nugposbie

Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE

padoTsbI padoThI
pecypcsl

Kypc aireOpbl ¥ Hadyal MaTeMaTHu4eCKOTro

aHayimza 10 kiacca
OBIIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 68 4 0




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchbl

Crernens ¢ palrOHAJIBHBIM IMOKA3aTCJICM

CBoiicTBa CTEIIEHU

[IpeoOpazoBanue BIpaKEHUHN, COIEPIKAIIIX
palMoHaIbHBIE CTCTICHH

[IpeobGpazoBanme BIpaKEHUHN, CONEPIKAIIIIX
palMoHaIbHBIE CTCTICHH

[IpeobGpazoBanme BIpaKEHUH, COIEPIKAIIIX
paloHaIbHbIE CTEICHH

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA

[TokazarenbHble ypaBHEHHUS U HEPABEHCTBA

Iloka3aTennHBIC YPaBHCHUA U HECPAaBECHCTBA

©O© 00|V | o

Iloka3aTennHBIC YpPaBHCHUA U HEPAaBCHCTBA

Iloka3aTennHBIC YPaBHCHUA U HECPAaBECHCTBA

Rl (R Rk

11

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

12

KonTponbHas padora no teme "CremneHs ¢
paloHaIbHBIM MoKa3areneM. [lokazarenbHast
¢bynkius. [lokazaTenbHble ypaBHEHUS U
HepaBeHCTBA"

13

Jlorapudm uucna

14

JlecATUUHBIE U HATypaJlbHbIE JOraprupMbl




KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne uudposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchbl
15 [IpeoOpa3oBanue BeIpayKEHHIA, COACPIKALIIIX 1
Jorapu(pmsl
16 [IpeoOpa3oBanue BBIpayKEHHIA, COACPIKAIIIIX 1
Jorapu(pmsl
17 [IpeoOpa3oBanue BBIpaKEHHIA, COACPIKAIIIIX 1
JorapuQpmsl
18 [IpeoOpa3oBaHue BBIpaKEHHIA, COACPIKAIIIX 1
Jorapugpmsl
19 JlorapudmMudeckne ypaBHEHHS 1 HEPAaBEHCTBA 1
20 JlorapudmMudeckne ypaBHEHHUSI 1 HEPaBEHCTBA 1
21 JlorapudmMudeckne ypaBHEHHS 1 HEPAaBEHCTBA 1
22 JlorapudmMudeckne ypaBHEHHS 1 HEPAaBEHCTBA 1
93 Jlorapudmuueckas GyHKuUs, €€ CBOWCTBA U 1
rpaduk
24 Jlorapudmuueckas pyHKIUsA, €€ CBOWCTBA U 1
rpaduk
o5 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA 1
U rpaduKu
26 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA 1
U rpaduku
97 Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA 1
U rpaduku
28 Tpuronomerpudeckue GyHKINH, UX CBOHCTBA 1




KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne nugposbie
w/n Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue oBpazoBaTEBHbIC
padoTsbI padoThI pecypest
U TpaduKu
29 [Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB 1
30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
31 [IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB 1
KonTponbhas pabota o teme
"Jlorapudmuueckas QyHKIHUS.
33 Jlorapudmuueckre ypaBHEHUS U 1 1
HepaBeHCTBa. T puronoMerpuyeckue GyHKIUN
u ux rpauku. TpuronoMmerpuyeckue
HepaBeHcTBA"
34 HenpepsiBabie PyHKITIN 1
35 MeToa MHTEpBAJIOB ISl PELICHUS HEPABEHCTB 1
36 MeTo MHTEpPBAJIOB ISl PEIICHUST HEPABEHCTB 1
37 [IpousBoanas GpyHKIMN 1
38 [IpousBonHas GyHKIUU 1
39 I'eomerpuueckuil u puzndeckuit CMbICI 1
MPOU3BOHOMN
40 I'eomerpuueckuil u puzndeckuit CMbICI 1
MIPOU3BOJHOM
41 [Ipon3BoaHBIE NIEMEHTAPHBIX (YHKIUI
42 [Ipon3BoaHbIE NIEMEHTAPHBIX (YHKINI




KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne uudposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
43 [IpounzBoiHas CyMMBI, MPOU3BEACHHUS, 1
4acTHOTO (PyHKIUH
44 [TpousBoiHAs CyMMBI, MPOU3BEACHHS, 1
4acTHOTO (PyHKIUH
45 [TpousBoiHAs CyMMBI, MPOU3BEACHHS, 1
4acTHOTO (QyHKIUH
46 [IpuMeHenre mpou3BOTHON K UCCIEAOBAHUIO 1
(yHKIMI HAa MOHOTOHHOCTD U KCTPEMYMBI
47 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(yHKIIUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
48 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(yHKIIUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
49 [IpumeHeHue Mporu3BOIHON K HCCIIEI0BAHUIO 1
(GyHKIUI HAa MOHOTOHHOCTB M 9KCTPEMYMBI
50 Haxoxaenrne HaubobI1ero 1 HANMEHbBIIEr o 1
3HaueHUs QYHKIMU HAa OTpE3Ke
51 Haxoxaenne HaubobIero 1 HANMEHbBIIET O 1
3HaueHUs QYHKIIUU HA OTPE3Ke
59 Haxoxaenne HaubobI1ero 1 HANMEHbBIIET O 1
3HaueHUs QYHKIIUU Ha OTpE3Ke
53 Haxoxaenne HaubobIero 1 HANMEHbBIIEr 0 1
3HaueHUs QYHKIIUU Ha OTPE3Ke
54 Haxoxnenne HanOOJIbIIEro U HAUMEHBIIIETO 1




KoanuecTBo yacon DJIeKTPOHHBbIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue oBpazoBaTEBHbIC
padoTsbI padoThI pecypest
3HaueHUs (YHKIIUU HA OTPE3KE
55 Haxosxxnenne HanbobIIero 1 HaMMEHBIIIETO 1
3Ha4YeHHs QYHKIIUU HA OTPE3Ke
[IpumeHeHre npou3BOIHOM TSl HAXOXKICHUS
HaWJTy4Ilero perieHus: B MPUKIaIHBIX
56 3a/1auax, IS OMPEETICHHUS CKOPOCTH 1
nporiecca, 3a7aHHoro GOpMYIION UITH
rpaduxom
57 Kontponbnas padota o teme "IIpousBoanas. 1 1
[Ipumenenne mpon3BoaHON"
58 [TepBooOpaznas. Tabmuiia mepBooOpa3HBIX
59 [TepBooOpaznas. Tabmuiia mepBooOpa3HBIX
60 HHTerpain, reoMeTpuuecKuil 1 PU3NUECKUMA 1
CMBICTT MHTETpajia
61 HHuTerpai, reomeTpuueckuii U GU3NIECKUN 1
CMBICTT MHTETpajia
62 WuTerpan, reoMmerpuueckuii U Gpu3NYeCKuit 1
CMBICTT MHTETpajia
63 Brrunicnenue unterpana no popmyie 1
Herorona—IJleitOnuna
64 Brruncnenue uHTerpana no popmyie 1
Herorona—JleiiOHuna
65 Brruncnenue uHTerpana mo popmyie 1




KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne uudposbie
w/n Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue oBpazoBaTEBHbIC
padoTsbI padoThI pecypest
Herorona—JleitOuuna
66 Brruucnenue unterpana no popmyie 1
Hprorona—JleitOuuira
67 CucremMbl TUHEHHBIX YpaBHEHUN
68 CucTeMbl TUHEWHBIX YPaBHEHUH 1
69 Pemenue npuknaaHpix 3aa4 ¢ MOMOIIBIO 1
CUCTEMBI JINHEWHBIX YPAaBHEHU
70 Pemenue npuknaaHpix 3a1a4 ¢ MOMOIIBIO 1
CHUCTEMBI JINHEHHBIX YPaBHEHUI
Cucremsbl U COBOKYITHOCTH LIEJIBIX,
71 palMOHANbHBIX, UPPALUOHATIBHBIX, 1
MOKa3aTeIbHbBIX, JOTapUPMUUECKUX
YPAaBHEHUI U HEPABEHCTB
Cucremsbl U COBOKYITHOCTH IIEJIBIX,
7 palrOHANbHBIX, UPPALUOHAIBHBIX, 1
MMOKa3aTeIbHbBIX, JOTapUPMUUECKUX
YPaBHEHU U HEPABEHCTB
Cucrembl U COBOKYITHOCTH ILIEJIBIX,
73 palrOHANbHBIX, UPPALUOHAIBHBIX, 1
MOKa3aTeNbHBIX, TOTAPUPMUUECKUX
YPaBHEHU U HEPABEHCTB
74 Cucrembl U COBOKYITHOCTH IIEJIBIX, 1

palluOHAJIBHBIX, UPppAlUOHAIIbHBIX,




KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne uudposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsl
MOKa3aTeIbHBIX, JIOTAPH(PMUIECKUX
YpPaBHEHU U HEPABEHCTB
75 Wcnonb3oBanue rpadukoB pyHKINN 115 1
pelieHus: ypaBHEHUN U CUCTEM
76 Wcnonb3oBanue rpadukoB pyHKINN A5 1
peleHus ypaBHEHUH U CUCTEM
[IpuMeHeHne ypaBHEHUN, CUCTEM U
77 HEPaBEHCTB K PELICHUIO MAaTEMaTHYECKUX 1
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JacTeil HayKu
U peaTbHOM JKU3HU
78 Kontponbnas padota o teme "UuTerpan u 1 1
ero npumeHeHusi. CucteMbl ypaBHEHHIT"
79 HatypanbHble u 1ienpie yricia B 3aa4ax 13 1
peanbHOM KU3HU
80 HatypanbHble u 1iensie yrcia B 3ajjauax u3 1
peanbHOM KU3HU
81 HatypanbHble u 1iensie yrcia B 3ajauax u3 1
peabHOM KU3HU
82 [Ipu3HaKu JETMMOCTH LEJbIX YUCE 1
83 [Ipu3Haky JenMMOCTH LIENbIX YUCEN
84 [Ipu3Haky JenMMOCTH LIENBIX YUCEN
85 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3allUs 1

3HaHUU. YpaBHEHUs




KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne uudposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
86 [ToBTOpEeHUe, 0600MEeHNE, CHCTEMAaTH3AIUS 1
3HaHUHN. YpaBHEHUs
87 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 1
3HaHUM. YpaBHEHUs
88 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 1
3HaHUMU. YpaBHEHUS
89 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHUM. YpaBHEHUS
90 [ToBTOpEeHME, 000OIIEHNE, CUCTEMATH3AIIHS 1
3HAHUU. YpaBHEHUS
o1 [ToBTOpEeHME, 000OIIEHNE, CUCTEMATH3AIIHS 1
3HaHuil. HepaBeHcTBa
92 [ToBTOpEeHME, 000OIIEHNE, CUCTEMATU3AIIHS 1
3Hanuil. HepaBeHcTBa
03 [ToBTOpEeHME, 000OIIEHNE, CUCTEMATH3AIIHS 1
3Hanuil. HepaBeHcTBa
94 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui. HepaBeHncrBa
95 [ToBTOpEeHME, 000OIIEHNE, CUCTEMATU3 AL 1
3HaHuH. CHucTeMbl ypaBHEHUN
96 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3aIlUs 1
3HaHMH. CHucTeMbl ypaBHEHUN
97 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3aIlUs 1




KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne uudposbie
w/n Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue oBpazoBaTEBHbIC
padoTsbI padoThI
pecypcsl
3HaHui. OyHKIHUH
08 [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS 1
3HaHU. OyHKIUU
99 Nrorosas koHTposbHas paboTa
100 HroroBast KoHTpoOJbHAS paboTa 1 1
O06o001enne, cucTeMaTr3alys 3HaHUH 3a Kype
101 anreOpsl ¥ HayaJl MAaTeMaTHIECKOTO aHAIM3a 1
10-11 kmaccos
O06o01menune, cucTeMaTr3ays 3HaHUH 3a Kypc
102 anreOpsl ¥ HaYaJl MAaTeMaTHYECKOTO aHAIM3a 1
10-11 kmaccos
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




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

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkimonepHoe obmiectBo «M3narenbctBo «lIpocBemenuey

METOANYECKUE MATEPUAJIBI JIS1 YYUTEJIA
I'eometpus. Mertoauueckue pexkomenaanuu. 10 kinacc. bazoBbliid u

yrayonéunsiii yposau. (byty3os B. @., [Ipaconos B. B.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
NHTEPHET

https://fipi.ru/



