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st ooyuarommuxest 10-11 knaccon



MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yueGHOTO Kypca «Anredpa u Hayaia MaTeMaTUYECKOTro
aHanu3a» 0a3oBoro ypoBHs st oOydaronquxcs 10 —11 kimaccoB pa3paboraHa Ha
ocHOBe DeiepanbHOTO rOCYAapCTBEHHOTO 00Pa30BaTEIHbHOIO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
IPEABSBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHWIO, W TPAJAUIMA POCCHHUCKOTO
oOpa3oBaHus. Peanmuzanus mporpaMMbl OOECTIEUMBAET OBJAJCHUE KIFOYEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JIJIi CAMOPA3BUTHUSI M HEMPEPHIBHOTO
o0pa3oBaHusl, MEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYaFOIIIHUXCS.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHYECKOTO aHAM3ay SIBJISETCS OJHUM U3
HanOoJIee 3HAYMMBIX B ITPOrpaMMe CTapIieH IMIKOJIbI, TOCKOJIBKY, C OJHOM CTOPOHBI,
OH oOecreurnBaeT MHCTPYMEHTaJIbHYIO0 0a3y i M3y4YeHHs BCEX €CTECTBEHHO-
HAyYHBIX KYpCOB, a C JAPYTrod CTOPOHBI, (hOPMHUPYET JIOTUYECKOE W aOCTPaKTHOE
MBIIIUICHUE YYalllUXCd Ha YpPOBHE, HEOOXOJIMMOM Il OCBOEHHUS KYpPCOB
nH(popMaTHKH, OOIIIECTBO3HAHUSI, UCTOPHUH, CIOBECHOCTU. B pamkax 1aHHOTo Kypca
ydaluecs OBJIAJIEBAIOT YHUBEPCATbHBIM S3BIKOM COBPEMEHHON HayKd, KOTopas
dbopMyIHpyeT CBOM JOCTHKEHHUS B MaTeMaTuieckon (popme.

Kypc anredpbl 1 Hayam MaTeMaTUYECKOrO0 aHaliu3a 3aKJIa/IbIBAE€T OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHaAMU (PU3UKH, XUMHUHU, OWOJIOTHH, MOHUMaHUSA
OCHOBHBIX TEHJCHIIMM OSKOHOMUKH M OOIIECTBEHHOM >KW3HH, I1O3BOJISET
OPHUEHTHUPOBATHCA B COBPEMEHHBIX NHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIL30BaTh WX B TOBCEIHEBHOW KM3HHU. B TOXe Bpems OBIaJicHUE
a0CTpaKTHBIMM W JIOTMYECKHM CTPOTMMH MATEMATHUYECKUMHU KOHCTPYKIMSIMU
pa3BUBaE€T yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPXKICHUSI, UCIIOJIb30BaTh 0000IICHNE U KOHKPETHU3alluio, a0CTparupoBaHue U
aHaJIOTHI0, GOPMHUPYET KPEaTUBHOE M KPUTHUIECKOE MBITIUICHHE. B X0/1e n3ydeHus
anreOppl W Hayall MaTeMaTUYeCKOro aHalu3a B CTaplied IIKOJEe Yydarluecs
MOJIYYatOT HOBBIM OIBIT PEIICHUS TMPUKIATHBIX 3334, CaMOCTOSTEIHLHOTO
MOCTPOCHUS MaTEMaTUYECKUX MOJETICH pPEabHBIX CHTYyalluid W WHTEPIpETaluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMATCA ¢  IpUMEpPaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TNpHUpPOAE, HAYKE H B HCKYCCTBE, C BBIIAIONIMMUCS
MaTEMaTUYECKUMH OTKPBITHSIMHU U UX aBTOPaMH.

Kypc obGmamaer 3HAUUTENHHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIH
peanu3yeTcsi Kak uepe3 y4yeOHbI Marepuai, CocOOCTBYIOIIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydyeOHOW AesTeNbHOCTH,



TpeOyromen CaMOCTOSITEIbHOCTH, AKKYpaTHOCTH, MPOJIOJIKUATETBHON
KOHICHTPAIIM BHUMAHUA U OTBETCTBEHHOCTH 3a MOJYUYE€HHBIN PE3yJIbTAT.

B ocHoBe MeTOIMKHM 00y4eHUs anredpe u HauajlaM MaTeMaTHYeCKOro aHajn3a
JICKUT JeATeTbHOCTHBIN IPUHIIUI O0yYECHHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHISCKOr0 aHaJIN3a BKIIIOYAeT
CIEAYIOIINE COJEPKATEIBbHO-METOIUUECKHE JUHUM: «YHUCIa W BBIYUCICHUS»,
«DyHKUIMH U TpaduKny, «YpaBHEHUS U HEpaBeHCTBa», «Hauana MmaTeMaTuueckoro
aHanu3a», «MHOXKECTBA U JIOTMKa». Bce OCHOBHBIE COJIEPKATEIBLHO-METOANYECKUE
JUHAA HM3Y4alOTCsd Ha MPOTSHKEHWH IBYX JIET OOyYCHHS B CTaplied IIKoJe,
€CTECTBEHHO JIOTOJIHSSA APYT APYra U MOCTENEHHO HACKIIIASCh HOBBIMU TEMaMU U
paszaenamu. JIaHHBIN Kypc SIBISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe comepkaHWE HECKOJBbKHX  MAaTeMaTHYeCKUX JUCIMIUIMH:  anreopa,
TPUTOHOMETPHUS, MATEMATUYECKAN aHAIN3, TEOpUs MHOKECTB U Ap. [Io Mepe Toro
KaK yyaliuecs OBJIaJICBAIOT BCE Oojiee MIMPOKUM MATEMAaTUUYECKUM allapaToM, Y
HUX T[OCTe0BaTeIbHO (POPMHUpPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYI0 MOJIEIIb PEabHOM CUTYalluH, IPUMEHATH 3HAHUS, [TOJTYyYCHHBIEC B
Kypce «AnreOpa W Hayajlla MaTeMaTHYECKOro aHaiu3a», [ pelieHus
CaMOCTOSITEIbHO  CPOPMYITUPOBAHHON MaTeMaTHYECKOM 3aJaud, a 3aTeM
WHTEPIPETUPOBATH NOTYUYEHHBIN pe3yJIbTarT.

ConepxaTtenpHO-MeTOANMYECKasT JMHUS «Yuciaa U BBIUUCICHUS» 3aBeplIacT
dbopMUpOBaHKE HABBIKOB MCIOJIL30BAHUS JEHCTBUTENBHBIX YKCEI, KOTOPOE OBLIO
HAyaTO B OCHOBHOH IKoJjie. B crapmield mkone ocoboe BHUMaHHUE YACISIETCS
(GbOpPMUPOBAHUIO TPOYHBIX BBIUUCIWTEIBHBIX HABBIKOB, BKIIIOYAIOIIUX B ceOs
WCIIOJB30BaHUE PA3IUYHBIX (OPM 3allUCH JCHCTBHTEIBHOTO YHCIIA, YMEHHUE
pallMOHAJIBHO BBINIOJHATh JEUCTBUS C HUMH, J€laTh MPUKUJIKY, OLIEHUBATHh
pesyabtar. OOydyaromyecs: IMOJy4YarT HaBBIKKM MPUOIUKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JICMCTBUM C 4YHCJIAMH, 3alMCaHHBIMA B CTaHIApTHOM Qopme,
HCIIOJIBb30BAHUS MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHMS YACJIOBBIX BBIPAKECHUH.

Jluauss «YpaBHEHHS U HEPABEHCTBA» PEATU3YETCAd HA MPOTSIKEHUU BCETO
oOyueHHsT B CTaplied IIKoje, TMOCKOJIbKY B KaXIOM paszlielie IporpaMMbl
PEAYCMOTPEHO PEIICHUE COOTBETCTBYIOMMX 3aaad. OOydaroniuecs OBJIaJEBaIOT
pa3UYHBIMA METOJAMHU PEIICHUS ILEJbIX, PalMOHAJIBHBIX, HpPpPalHOHATIbHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX W  TPUTOHOMETPUUYECKUX ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [lonydueHHbIe yMEHUS UCTIOJIB3YIOTCS IIPU UCCIIEIOBAaHUM
GYHKIIUH ¢ TTOMOIIBIO ITPOU3BOIHOM, pENIEHWH MPUKIATHBIX 3a/ad W 3ajJad Ha
HAaXOXXJI€HUE HauOONbIIUX M HAUMEHBIIUX 3HaueHUM QyHkuuu. JlanHas
colepkaTelbHas JMHUS BKJIIOYaeT B ce0s Takke (POpMUpPOBAHUE YMEHUU
BBITIOJTHATDh pacuéThl 1o GopmysiaMm, IpeoOpa3oBaHUS IICJIBIX, PAIlMOHATBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHUM, a TaKXK€ BBIPAKECHUM,



colepKalmux CTeneHu U Jjorapudmbel. brarogaps u3ydeHHIO anreOpamdecKoro
MaTepHaia IPOUCXOIUT TalTbHEHITICe Pa3BUTHE aJITOPUTMHUIECKOTO U aOCTPAKTHOTO
MBIIIJICHUS yYaIuXxcs, (HOPMHUPYIOTCS HABBIKM JICAYKTHBHBIX PacCYKICHUH,
paboThl C CHUMBOJIbHBIMU (OopMamMH, TPEJACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCHUMOCTEHN B BUJIE paBEHCTB M HEPABEHCTB. Alrebpa nmpennaraeT 3pexTuBHbIC
WHCTPYMEHTBI Il PEHICHUS TMPAKTHYECKUX W ECTECTBEHHO-HAYYHBIX 3ajadv,
HaTJISTHO JICMOHCTPUPYET CBOM BO3MOYKHOCTH KaK S3bIKa HAYKH.

ConepxxarenpHo-MeTOoMYecKkass JiuHUS «DyHKIMM U TpaduKku» TECHO
MEPETUIeTACTCS C IPYTUMHU JIMHUSAMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1aéT
MOCJICIOBATEILHOCTh N3YUEHUS MaTepraia. M3ydeHne cTeneHHoM, moKa3aTeIbHOMH,
Jgorapu(MUYECKOd U TPUTOHOMETPUYECKUX (DYHKIMM, UX CBOMCTB U rpaduKoB,
UCIIOJIb30BaHUE (DYHKIMI A peuieHus 3a1a4d U3 APYruxX y4eOHBIX MPEIMETOB H
peabHOM KW3HU TECHO CBSA3aHO KaK C MATEMAaTHYECKUM aHAIM30M, TaK U C
peIIeHueM YpaBHCHHN W HEpaBeHCTB. [Ipu 3TOM OoJbIIOoe BHUMAHWE YyAEISCTCS
(bopMHUPOBAHUIO YMEHUS BbIpaKaTh (OpMyIaMu 3aBUCUMOCTH MEXIY Pa3IMUHbIMU
BEJIMYMHAMH, HCCIEAOBATh TOJY4YCHHBbIE (QYHKIUU, CTPOUTh UX TpapuKU.
Martepuain 3Toi coepKaTeIbHON JIMHAH HaIleJICH Ha Pa3BUTHE YMEHHI U HABBIKOB,
TTO3BOJISIONTNX BBIPAXKaTh 3aBUCUMOCTH MEKIY BEIMYMHAMU B Pa3IMIHON hopme:
aHaJIMTUYECKOM, rpaduueckol M cioBecHOW. Ero wusyudeHue crmocoOCTByeT
Pa3BUTHIO aNTOPUTMHUYECKOTO MBINIJIEHUSA, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3AINH, HCTIOIH30BAHUIO aHAIOTHA.

CopepxarenpHass nuHHs «Hauama mareMaTHdeckoro aHalid3a» MO3BOJIAET
CYIIIECTBEHHO PACIIMPHUTH KPYT KaK MAaTeMaTHYECKUX, TaK W MPHUKJIAJHBIX 3aj/1ad,
JIOCTYITHBIX O0YYaromUMCsl, Y KOTOPBIX MOSBISETCS BO3MOXKHOCThH UCCIIEIOBATh U
CTpouTh rpaduku QyHKITAN, ONIPENCIATh UX HAHOOJIBIITNE U HAMMEHBIIINE 3HAUYCHUS,
BBIYHCIIATH TUIOMATd GUryp u oObEMBI Tel, HaXOAUTh CKOPOCTH W YCKOPEHUS
npoiieccoB. JlaHHasi conaepaTenbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MIOCTPOEHUSI MaTEeMaTHYECKUX MOJENed peabHbIX CUTyalui, HaXOXICHUS
HAWJIYUIIIeTO PEIICHNS B MPUKIAIHBIX, B TOM YHUCJIE COIMAIBHO-DKOHOMHYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOro aHajan3a CIocoOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (POPMaTBHO-IOTMUECKOTO U KPEATUBHOTO MBIIICHHUS,
(bopMHUPOBAHNIO YMEHUN PacTiO3HABAThH MPOSBIICHUS 3aKOHOB MAaTEMATHKHU B HAyKe,
TEXHUKE W HUCKyccTBe. OOydarommecs Y3HAIOT O BBIJAIOMIMXCS pe3yJbTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHS MATEMAaTUKHU KaK HAYKH, U UX aBTOPaX.

ConepxarenbHO-MeTOIMYeCKas TuHUA «MHOXKeCTBa U JIOTUKa» B OCHOBHOM
MOCBAIIEHA  JJIEMEHTaAaM  TEOPUHM  MHOXKECTB. |€OpEeTHKO-MHOKECTBEHHBIC
IIPEICTABJICHUS TTPOHMU3BIBAIOT BECh KypC IIKOJIBLHOW MAaTEMAaTHKH W IPEIiararoT
HanOoJiee YHUBEPCAIbHBIN A3BIK, OOBEAUHSIONUMN BCE pa3/ieibl MATEMATUKUA U €€
MPWIOKEHUH, OHU CBSI3BIBAIOT Pa3HbIE MATEMaTHYECKHE TUCIUIUIMHBI B €IMHOE



nenoe. [loaTroMy BakHO JaTh BO3MOKHOCTH MIKOJIBHUKY MOHUMATh TEOPETHUKO-
MHOXXECTBEHHBIM S3bIK COBPEMEHHON MaTEeMaTHKH W HCIOJIL30BaTh €ro s
BBIPKEHUS CBOUX MBICIICH.

B kypce «AnreOpa W Hayala MaTeMAaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT
Tak)kK€ OCHOBBI MAaTEMaTUYECKOrO MOJEIUPOBAHUS, KOTOPHIE MPHU3BAHbBI
c(hopMHPOBATh HABBIKK ITOCTPOCHUS MOJICTICH PEATbHBIX CUTYAIIHH, HCCIIEOBAHUS
ATUX MOJIENel C MOMOIINBI0 ammapaTa ajareOpbl U MaTeMaTHUYeCKOTO aHalu3a |
WHTEPHPETALUU TTOIYYCHHBIX pe3yIbTaTOB. TaKue 3a/1aHusl BIUIETEHBI B KOXKIbIN U3
pa3zieNIoB MPOTrpaMMBbI, TTOCKOJIbKY BECh MaTepuall Kypca IUPOKO UCTIONB3YETCS IS
peIeHusT TPHUKIAAHBIX 3a7ad. [Ipy pemeHun pealbHBIX MPAKTHYECKUX 3aaad
ydamyecs: pa3BUBAIOT HAOIIOAATEIHHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH,
abCTparupoBarhCsi, HCIOIb30BaTh AHAJIOTHIO, 0000MaTh M KOHKPETHU3UPOBATH
npobiemy. [learenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/lad OpraHU3yeTcs B MPOIECCe M3YUYCHMsI BCEX TeM Kypca «Anredpa M Hayana
MaTeMaTHYECKOTO aHAITN3ay.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE

B y4ueO6HOM 1n1aHe Ha M3yUeHHE Kypca aareOpbl U Hadal MaTeMaTHYeCKOTro aHaIn3a
Ha 0a30BOM YpOBHE OTBOJUTCS 3 yaca B Heento B 10 kiacce u 3 yaca B HEJICHIO B
11 xmacce, Bcero 3a nBa roaa ooyuenus — 204 yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BBIYUCICHUSA

Panmonaneupie yucia. OOBIKHOBEHHBIE U JCCSATHYHBIE IPOOH, MPOLIEHTHI,
OecKOHEYHbIe  Nepuoauyeckue Apodu. ApudMerhyeckue  Omepaluu ¢
palMoOHAIbHBIMU YK CIIaMU, TPpeoOpa30BaHUs YHCIIOBBIX BhIpakeHUH. [Ipumenenue
Ipo0el U MPOIEHTOB ISl PEIICHHS MPUKIAAHBIX 3a/ad U3 PA3IUYHBIX OTpaCieH
3HAHUU U PEaJIbHOM KU3HHU.

JeucrButenpHble uMcia. PanvoHanbHbIE HW  UPPAUMOHAIBHBIE YHCIA.
Apudmernueckre ornepanud ¢ JEHCTBUTENbHBIMU yHciaMu. [IpubnmkEéHHbie
BBIUMCIICHUS, IIPABUJIA OKPYTJICHHUS, TPUKUKA U OLICHKA PE3YyJIbTaTa BIYUCICHUN.

Crenenb ¢ 1uensiM  mnokazareneM. CranpaptHas ¢opma  3amucu
NeUCTBUTENbHOTO yucia. Mcnonb3oBanwe mnoaxoxasmiedt  ¢Gopmbl  3amucu
JNEUCTBUTEIBHBIX YHUCEN [JISl PELICHHS TMPAKTUYECKUX 3alad U MPEICTABICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb ~ HAaTypaJlbHOM  creneHu.  JledctBus  c
apu(pMETUYECKUMH KOPHIMH HATYPaJIbHON CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YMCJIOBOrO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
APKTAaHIE€HC YHCJIIOBOIO apryMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxxnecTBa U TOXIECTBEHHbIE TTPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpHUUYECKUE (HOPMYIIBI.

YpaBHeHuE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelenue HepaBeHcTsa. Meron
UHTEPBAJIOB.

Pemenue nienpix 1 1poOHO-PAIIMOHATLHBIX YPABHEHUH 1 HEPABEHCTB.

Pemenne nppanmonanbHbIX ypaBHEHUM U HEPABEHCTB.

Penienne TpUroHOMETpUYECKUX YPABHEHU .

[IpruMeHeHre ypaBHEHH 1 HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a7a4 U
3a/1a4y U3 Pa3IuYHBIX 00JaCTe HAYKH U peaTbHOM KU3HHU.

DYyHKIUHN U TPaPUKHU

OyHkuus, crnocodwl 3amanus ¢GyHkuu. [paduk  dyHknuu. B3anmzO
oOpaTHbIe (DYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukmmu. Hymm QyHkium.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKIIUU.

CrenenHas QyHKIMS C HATypaJbHBIM U 1IeJbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpadMK KOpHS N-OW CTETCHHU.



Tpuronomerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(yHKUIHIA YUCIOBOIO apryMEHTA.

Hayana MaTeMaTH4eCKOro aHaIM3a

[TocnenoBarenbHOCTH, COCO0BI 3a/1aHUS MOCJIEA0BATEIbHOCTEN.
MOHOTOHHBIE TOCIEN0BATENBHOCTH.

Apudmerrnueckas 1 reoMeTpuyeckas mporpeccu. beckoHeuHo yObIBaroiast
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YyOBIBAIOUIEH reoMeTprUYecKou
nporpeccund. @opmyiia CIOXKHBIX NMPOLEHTOB. VMcnonp30BaHME NPOTpeccCUr s
pEILICHUs PEATBHBIX 3a/1a4 IPUKIIAJHOIO XapaKTepa.

MHoxkecTBa M JIOTHUKA

MHOX€eCTBO, omnepaluuu HaJ MHoOXecTBaMu. Jluarpammbl Jitnepa—BeHHa.
[IpuMeHeHrEe TEOPETUKO-MHOXKECTBEHHOIO anmnapara JJisi ONMCAHUs pPEabHbIX
IIPOIIECCOB U SIBIICHUMN, TIPH PEIICHUH 3374 U3 APYTUX yUEOHBIX TPEIMETOB.

Onpenenenne, Teopema, CIeACTBUE, JOKA3ATENBCTBO.

11 KJIACC

Yucaa v BbIYUCTICHUS

HarypanpHble u nenbie uncina. [Ipu3Haku 1eIMMOCTH LIENBIX YHCEL.

CrernieHsb ¢ pallMoOHaNIBHBIM MOKa3zaTeaeM. CBOMCTBA CTEIECHM.

Jlorapudm yucna. JlecaTuynble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUA U HEPABEHCTBA

IIpeo6pa3oBaHue BBIpAKEHUH, COEPKALINX JOrapu(MBbI.

[IpeoOpa3oBaHue BBIpAXKEHUN, COAEpXKAILMX CTENEHH C PpalUOHAIbHBIM
IIOKA3aTEIIEM.

[Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxaszaTenbHbIC yPABHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHEWHBIX YpaBHEHUM. PellleHne MpUKIagHbIX 3a7a4 C IMOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPaBHECHUM.

Cuctemsl M COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHre ypaBHEHUI, CUCTEM U HEPABEHCTB K PEILIEHUIO MATEMAaTHYECKHUX
3a/1a4 ¥ 3a7a4 U3 Pa3IMYHbIX 00J1acTel HayKHU U PEaIbHON HKU3HH.

DYyHKIUHN U TPaPUKHU

Oynkuust. [lepuonnyeckue pyHkuuu. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMH.
Makcumymbl 1 MUHUMYMBbI (pyHKunu. HaumGomnbiiee M HauMeHblIee 3HAUYCHUE
(YHKIIUM HAa TPOMEXKYTKE.

Tpuronomerpruueckue QyHKINH, UX CBOWCTBA U IpauKy.

[TokazaTenbHas u norapudmudeckas GyHKIIUUA, UX CBOMCTBA U rpaduKH.



Hcnonws3zoBanue rpadmkoB GyHKIUNA I PEIICHUS YPaBHEHUN U JTMHEHHBIX
CUCTEM.

Ucnonb3oBanue rtpadukoB GYHKIUN JJIs HCCIEIOBAHUS MPOIECCOB MU
3aBUCUMOCTEHN, KOTOpbI€ BO3HMKAIOT IMPH PEIICHUU 3aJlady U3 JAPYTUX y4eOHBIX
IIPEIMETOB U PEAIbHOMN KU3HMU.

Hayaja MmaTreMaTH4eCcKOro aHaJIM3a

HenpepriBabie pyHK1IMM. MeTO HHTEPBAJIOB JIJIs1 PEIICHUSI HEPABEHCTB.

[IpousBomgHass ¢yHknuu. ['eoMerpuyueckuii. W (PUIHYECKUNA  CMBICI
MIPOU3BOJHOM.

[IpousBoanbie  3neMEHTAapHbIX  (QyHKUUA.  DOpPMYNIBI  HAXOXKICHUS
POU3BOJHON CYyMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHnre MPOU3BOAHON K MCCIENOBaHUIO (DYHKIIMI HA MOHOTOHHOCTH H
sKCcTpeMyMbl. Haxoxenrne HanboIbIIIero 1 HauMEHBINEro 3HaueHus (QyHKIIUHA Ha
OTpE3KE.

[IpuMmeHeHne TPOU3BOMHOM JJISI HAXOXKACHUS HAWJIy4dlllero pELICHUS B
NPUKIAIHBIX 3aJayax, [Js ONpPENeNIeHHs CKOPOCTH Mpolecca, 3aJaHHOIo
(dopMynoi Ui rpauKoMm.

[TepBooOpaznas. Tabnuia nepBooOpa3HBIX.

WNuterpan, ero reoMerpuueckuii W (PU3MUECKUA CMBICI. Beruncienue
uHTerpana no gpopmyne Herorona—JleliOnua.



IHNIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mpeamera «Maremartuka» JTOMKHO 00ECIIeUnBaThH
JIOCTUKEHHE Ha YPOBHE CpeJIHET0 00111er0 00pa30oBaHusl CIEIYIOMMNX TUYHOCTHBIX,
METaINpPeAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrpaMMbl y4EOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yoTCs:

['paxxnanckoe BocUTaHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMHU 00YUYAIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOr0 OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaXkIaHCKOTro oOmecTBa (BBIOOPHI, OMPOCHI W Tp.), yMEHHEM
B3aHUMOJICMCTBOBATh C COLUUAJIBHBIMU HHCTUTYTAMH B COOTBETCTBUHU C HX
GYHKIUSIMHA 1 HA3HAUYCHHUEM.

[TaTpuoTnueckoe BOCIIMTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCUICKOMN TPAXKTAHCKON UICHTHYHOCTH, YBOKCHUSI K
MPOLUIOMY Y HACTOAILIEMY POCCUMCKONW MAaT€MAaTHUKHU, [IEHHOCTHBIM OTHOLICHUEM K
JTOCTUXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUHMCKON MaTeMaTUUYE€CKOMN IIKOJIbI,
K HCIOJB30BAHUIO ITUX JOCTHIKEHUN B JAPYrMX HayKax, TEXHOJOTHUSX, cdepax
3KOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH POCCHIICKOTO Hapoma;
c(hOpMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  MOBEICHUS,
CBSI3aHHOI'O C MPAaKTHYECKUM PUMEHEHUEM JOCTMKEHUN HAYKU U JIESITEIBHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMUYUBOTO OyIyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

3CTETUYECKMM OTHOLICHUEM K MHpPY, BKIIOYAs 3CTETUKY MATEMAaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33]1a4, PEIICHHH, PACCYKICHHI; BOCIIPUUMINBOCTHIO
K MaT€MaTUYECKHUM aCIIE€KTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

®H3UUYECKOE BOCITUTAHUE:

c(OPMHPOBAHHOCTHIO yMEHHS TMPUMEHATh MaTEeMaTHYECKHWE 3HAHUS B
WHTEpecax 37J0pOBOTO U Oe30macHOro 00pasa Ku3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pPOBbIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUA U
OT/bIXa, peryJisipHas pu3nuecKas akTHBHOCTb); (M3UIECKOT0 COBEPIICHCTBOBAHMS,
IIPY 3aHATUSAX CIIOPTUBHO-0310POBUTEIBHON JIESTEIBHOCTBIO.

TpynoBoe BociuTaHue:



TFOTOBHOCTBIO K TPYJy, OCO3HaHHEM LIEHHOCTH TPYAOJIIOOMs; MHTEPECOM K
paznmuyHbiM  cpepaM  NPOPECCUOHAIBHOM  JEATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynyweil mnpodeccun M peaau3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHBbI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K  MaTeMaTHMYecKoMy oOOpa3oBaHHIO U
caMoOOpa30BaHUIO Ha MPOTSIKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTEMATUYECKOM HAIIPABJIEHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKON KYyJIbTYpbl, MOHUMAHUEM BIIUSHUSA
COLMAJIbHO-D)KOHOMHYECKHUX IPOLECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBHOU
Cpelpl, OCO3HAHUEM TIJIOOAJBHOIO  XapakTepa HSKOJOTMYECKUX MpodiIeMm;
OpHMEHTAllMEed HAa NPUMEHEHUE MAaTEMATUYECKUX 3HAHUM Ul PELICHHs 3a1ad B
00J1aCTH OKpYKarouleil cpebl, INTAHUPOBAHUS IOCTYIIKOB M OLIEHKHA UX BO3MOXKHBIX
MOCTICICTBUI [T OKPYKAIOIIEH CPEBI.

[enHOCTH HAY4YHOI'O MO3HAHHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM MpPaKTUKH, MOHUMAaHUEM
MaTEMaTUYECKOM HayKH Kak c¢epbl YeJIOBEUYECKOW MAesTeIbHOCTH, ATaloB €€
pasBUTHUS M 3HAYMMOCTH JUIs PA3BUTHUS LUBWIM3ALKMM;, OBJIAJACHUEM S3BIKOM
MaTeMAaTUKM M MAaTeMaTUYECKOW KyJIbTYpOM KakK CPEACTBOM IIO3HAHUS MUDa;
TOTOBHOCTBIO OCYUIECTBIIATh INPOEKTHYK0 M HCCIEHOBATEIBCKYIO AEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE Pe3ybTaThl OCBOCHHS IMPOTPAMMBI YUE€OHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1)  Vuusepcanvnvie — noznasamenvHvle  Oeticmeus, — 0Oecnedusarom
Gdopmuposarue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YUAOWUXcs (0ceoeHue
Memo0o8  NO3HAHUA ~ OKpYXCamowe20  Mupa;  npumMeHeHue  J102U4ecKux,
uccie0o8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

bazoBnie JorHUecKue AeHCTBUS:

e BBIBIIATH U XapaKTEPU30BaTh CYIIECCTBEHHbIE MPU3HAKA MATEMAaTUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXAY TMOHATUSIMH; (HOPMYTUPOBATH
OTIpeNeICHUs]  TOHSATWW; YCTAaHABIMBATh CYNIECTBEHHBIA  TPHU3HAK
KJaccu(ukanuy, OCHOBAaHUS JUIsi OOOOIIEHUS M CpaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (HOpMyIupoBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPJUTENbHBIE U OTPHULIATENIbHbIC, €JUHUYHBIC, YaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBIISITh ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHHUSX U YTBEPKICHHSIX;
npejyiaratb KpUTEPUH 17151 BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUHI;
JieJIaTh BBIBOJBI C KCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIIFOUEHUN 110 aHAJIOTHH;
MPOBOJAUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBa MaTeMaTH4YEeCKUX
YTBEPKIEHUM (MPsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIHUIO,
NPUBOAUTH MPUMEPBl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBO/IbI;

BBEIOMPATh CIOCO0 perieHus yd4eOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUS, BBHIOUpPATh HauboJee NOAXOMAUMNA C Y4ETOM
CaMOCTOATENILHO BbIIENIEHHBIX KPUTEPHUEB).

ba3oBbIe nccienoBareIbCKUE JICHCTBUA:

UCIIOJI30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUIA MHCTPYMEHT IO3HAHUS;
(bopMyIMpoBaTh BONPOCH], (UKCUPYIOLIUME MPOTUBOpEUUE, MpoliIemy,
YCTaHABIMBATh  UCKOMOE MW  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOO MO3ULUI0, MHEHHUE;

MPOBOJIUTH CaMOCTOSATENIbHO CIUTAHUPOBAaHHBIN JKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTU4eCKOro
O00BbEKTa, SBJIECHUSA, NpPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXAy
00BEKTaMHU, SIBICHUSMU, IIPOLIECCAMU;

CaMOCTOSITENTbHO (POPMYIHPOBATH 0O0OIIEHNS M BBIBOABI 10 pe3yjIbTaTaM
IPOBEAEHHOTO HAONIONEHUS, UCCIEJOBAHMS, OLIEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

IIPOTHO3UPOBATh BO3MOXXKHOE PA3BUTHE NPOLECCa, a TAKXKE BbIABUIATH
MPEANOJIOKEHUS O €r0 Pa3BUTUN B HOBBIX YCIOBHSIX.

Pabora ¢ nundopmariueii:

BBISBJISITH 1e(DUIUTHI MH(OPMALINK, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOIIPOC U JUIsl pELIEHUS 3a]1a4H;

BBIOMpPAaTh ~ MH(GOpPMAIMI0O M3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMALUIO
pa3IMYHbIX BUAOB U (HOPM IIPE/ICTABICHHUS;

CTPYKTYpPUPOBAaTh HHPOPMALIMIO, MPEACTABIATh €€ B Pa3IMUHbIX (Popmax,
WJLTIOCTPUPOBATH Tpaduuecky;

OLIEHUBATh HaEKHOCTD uH(popMauu o CaMOCTOSITENILHO
c(OpMYJIMPOBAHHBIM KPUTEPUSIM.



2)

Vuueepcanouvie KomMMyHukamuenwvle Oelicmsus, o0becnedusarom

CHOPMUPOBAHHOCMB COYUATLHBIX HABLIKOE 0OVHAOUJUXCAL.
OO1eHue:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIE€HUS B COOTBETCTBUHU C YCIOBUSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M IMUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJy PEILICHHUS
3aJlayu, KOMMEHTUPOBATh MOJYyUYEHHbIN pe3yJIbTaT;

B X0J1e 00CyXJIeHUs 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIa€MOU TEMBI,
poOJIEMBI, peIIaeMoil 3a/1a4M, BBICKA3bIBATh UJECH, HAIICJICHHBIE HA IIOUCK
pELICHUS; COMOCTaBIATh CBOM CYXJIEHHUS C CYXACHHSIMHU JPYTUX
YYaCTHUKOB JHajiora, oOHapy»UBaTh Pa3IMUM€ U CXOJCTBO IMO3ULIUH; B
KOPPEKTHOI opme popMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHUS;
NPEACTABIATh  PE3yJIbTaTbl  PELIEHHWs  3aJauyd,  SKCIOEPUMEHTAa,
M CCJIEI0BAHMS, IPOEKTA; CAMOCTOATEIBHO BEIOMPATh (POPMAT BHICTYIUICHHS
C Y4€TOM 3ajJa4 Ipe3eHTAllMd U OCOOEHHOCTEN ayAUTOPUN.

CoTpyIHUYECTBO:

MOHUMATh U UCII0JIb30BaTh NPEUMYLIECTBA KOMAaHIHON U MHANBUAY AJILHON
paboThl MpU peuIeHUH YYeOHbIX 3ajlay; MPUHUMATHh LEdb COBMECTHOM
NESATENIbHOCTH, IUIAaHUPOBaThb  OPraHU3alMI0 COBMECTHOM  paboThI,
pacnpenenatb BHUIbI paboOT, JOroBapUBaThCs, OOCYXKIaTh Mpolecc HU
pe3yabTar paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B IPYMIIOBBIX (popmax paboThl (00CyXIeHUs, 0OOMEH MHEHUH,
«MO3rOBBIE HITYPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHHUPOBATH CBOM IEUCTBUS C IPYTUMH YJICHAMH KOMaH 1bl; OLICHUBATh
KauecTBO CBOEro BKJIaJa B OOMIMA NOPOAYKT MO  KPUTEPHSIM,
chOpMyIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHUS.

3) Yuueepcanvuvie pecynamusnsie oeiicmsus, obecnewusarom opmuposanue
CMBICNI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanusi:

COCTABJIATH IIJIaH, aJITOPUTM PCIHICHUA 3a1a4U, BI>I6I/IpaTB crrocod peuicHus €

y4€TOM HMMEIOILUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ YYETOM HOBOW MH(pOpMaLUy.
CaMOKOHTPOJIB:

BJIaACTb HaBbIKaAMH I103HAaBATEIbLHOU pe(bﬂeKCI/II/I KaK OCO3HaHUu:A
COBCpPIIACMBIX ,HGFICTBHIZ U MBICIIUTCIIBHBIX IIPOOCCCOB, UX PC3YJIBTATOB,
BJIaACTh crocodoamMu CaMOITPOBEPKH, CAMOKOHTPOJIA ITPOICCCa U PE3YyJIibTaTa
PpEIICHUA MaTeMaTH4YEeCKOM 3aga4du,



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB ITPH PELLICHNH 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJEHHBIX OIMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHMBAaThb COOTBETCTBHE pe3yjbTaTa LEIU U YCIOBUAM, OOBSICHATH
IIPUYUHB] JTOCTHKEHMS WIM HENOCTHIKECHMUS DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJIUTh OMIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajaa MaTEMaTUYECKOTO aHaIK3a»
Ha YPOBHE CpPEJHEro o0I1iero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CJICTYIOIINX TPEMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB:

10 KITACC

Yucia 1 BHIYUCICHUA

OnepupoBarh MOHATHSMH: PALMOHAIBHOE W  JIEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAsA JPOOb, MPOLEHTHI.

Beimonusate  apudmMernueckue — omnepalud € PAlMOHAIBHBIMU U
JNEUCTBUTEIBHBIMU YU CIIaAMU.

BrinonasaTs npubInKEHHbIE BRIYUCICHUS, UCTIONB3YS MPaBUiia OKPYTICHUS,
JenaTh MPUKUAKY U OLIEHKY PE3yJIbTaTa BbIYNCICHUMN.

OnepupoBarh MOHATUSAMH: CTENEHb C LEIbIM IOKa3aTeNeM; CTaHIapTHas
dopma 3amucu JCUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTEICHH,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JIEHCTBUTENIBHBIX YUCEN ISl PEeIeHUs
IIPAKTUYECKUX 3a/1a4 U MTPEACTABICHUS JaHHBIX.

OnepupoBarh NOHATUSMH: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YTJIA;
UCIIOJIb30BaTh 3aIllMCh IPOU3BOJIBHOIO yIJla Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIIHN.

YpaBHeHUs M HEPABEHCTBA

OnepupoBarh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPAlMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPAaBHEHHUE;

BrinonHsaTe npeodpa3oBaHKsl TPUTOHOMETPUUECKUX BBIPAXKEHUM W pelaTh
TPUTOHOMETPUYECKUE YPABHEHMUSI.

BrinonHsaTe mpeoOpa3oBaHUsl IIENbIX, PAIMOHAIBHBIX U UPPAMOHATBHBIX
BBIPQ)XEHUU U PENIATh OCHOBHBIE TUIIBI LIENBIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX
YPaBHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI U HEPABEHCTBA ISl PELICHUSI MaTEMAaTUYECKUX 3a/1a4
M 33]71a4 U3 PA3IMYHbIX 00J1acTel HayKU U PeaIbHON KU3HHU.



MonenupoBaTh peajbHble CHUTyalldd Ha S3bIKE airedpbl, COCTABIATH
BBIPAKEHHUSI, YpPaBHEHMS, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jaud, HCCIEI0BaTh
OCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allllapaTa ainreopsl.

DOyHKUMH U rpapuxn

OmnepupoBarh MOHATUSIMH: (QYHKIHS, CIIOCOOBI 3a/laHus (PYHKIMH, 00IacTh
OMpeNeieHUs] U MHOXXECTBO 3HAYeHMM (QyHKUMHU, Tpaduk (QyHKUHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh NOHATUIMU: YETHOCTh U HEYETHOCTh PYHKIMHU, HYJIH (PYHKIINH,
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUN A1 pelIeHUs] ypaBHEHUA.

CtpouTh U 4UTaTh TpaUKU JIUHEWHONW (YHKIMHU, KBAJPaTUUYHON (PYHKIUH,
CTENEHHON (PYHKIIMH C LEJIbIM MOKa3aTeseM.

Hcnonb3oBare rpaduku QyHKIMA UIsI HUCCIEAOBAaHUS MPOIECCOB U
3aBUCHUMOCTEH MpH PElIeHUH 3aJa4 U3 JIPYTHuX Y4eOHBIX MPEAMETOB M PEaTbHOU
KU3HU; BhIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEXK/y BEJIMUYMHAMHU.

Hauana mateMaTH4ecKoro aHajau3a

OnepupoBarh MOHATUSAMH: IIOCIENOBATEIBHOCTh, apu(dmMeTHyeckas U
reOMETpPUYECKas MPOrPECCUu.

OnepupoBarh TMOHATUSIMH: OECKOHEUYHO YyOBIBAIOIIAsi TreoMETpUYecKast
nporpeccusi, cyMMa 0€CKOHEYHO yObIBarOIIe reOMETPUUECKON MPOTPECCHH.

3anaBaTh NOCAEAOBATENIBHOCTH PA3IMYHBIMU CITOCOOAMHU.

Hcnonbs3oBarh CBOMCTBA MOCIEI0BATEILHOCTEN U MPOTPECCUM AJI PEIICHUS
peasIbHbIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBarh MOHATHUSIMHU: MHOXKECTBO, ONEPAIH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaTt sl OMMCAHUS PEeaTbHBIX
IPOLIECCOB U SIBIICHUMN, TIPU PEUICHUU 33]]a4 U3 APYTUX yUeOHBIX TPEIMETOB.

OnepupoBarb  MOHATHUSMH:  ONpEAEIICHHE,  TEeOpema,  CIEACTBUE,
J0Ka3aTebCTBO.

11 KJIACC

Yucsa v BLIYHCTICHUS

OnepupoBarh TNOHATHUSAMHU: HaTypaJbHOE, IEJI0€ YHCIO; MCIOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEJIbIX YUCEI, PA3JIOKEHUE YHCIIA HA MPOCThIE MHOXKUTEIU
JUUTS pEIIECHUS 3a/1a4.

OnepupoBarh MOHITUEM: CTETICHB C PALIMOHATBHBIM MTOKa3aTEIEM.

OnepupoBarh MOHATHSAMU: JIOTapU(PM UYKCIIA, TECATUYHBIC U HATypaIbHBIC
aorapuMsl.

YpaBHeHUs] U HEPABEHCTBA



[IpumeHsiTb CcBOWMCTBa CTEMEHW ISl MpeoOpa3oBaHUsl  BBIPAKEHUI;
ONEPUPOBATh NOHATUAMM: ITOKA3aTEIBHOE YPaBHEHHE M HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIbI IOKa3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTe npeoOpa3oBaHUsl  BBIPAKEHUHM, COAEpXkalluX JIorapuQmsl;
OIIepUPOBATh MOHATUSIMU: JIOTApU(PMHUUECKOE ypaBHEHUE U HEPABEHCTBO; PEIlIaTh
OCHOBHBI€ THUIIBI JIOTAPU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxomute pemenus npocTelimx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATHSAMU: CHCTEMA JIMHEHMHBIX YPAaBHEHUN M €€ PEILCHME;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUHN JUJIS PELICHUS IPAKTUYECKUX 3a1a4.

HaxomuTe pemieHns npocTeUnX CUCTEM M COBOKYITHOCTEN PallMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB.

MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE aiaredpbl, COCTaBIATH
BBIDAXKCHUS, YPaBHEHMS, HEPABEHCTBA M CHCTEMBl II0 YCIOBHIO 3a/a4H,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIb30BAHUEM alliapara aiareopsl.

DOyHKUMH U Tpaduku

OnepupoBarb  MOHATHSAMM:  IEepHOAUYECKass  (QYHKUMS, IPOMEXKYTKU
MOHOTOHHOCTH (PYHKIMH, TOYKM JKCTpeMyMma (PyHKIMH, HauOoisbliee U
HauMeEHblllee 3HayeHus (QYHKUMM Ha TMPOMEXKYTKE; HCIOIb30BaTh WX IS
UCClIe0BaHMs PYHKINHU, 3aJaHHOU TpaduKOM.

OnepupoBarh MOHATHSAMHU: TpadUKU MOKA3aTeIbHOM, JIOrapupMUUYECKOn Hu
TPUTOHOMETPUYECKUX (PYHKUMI; M300paxaTh X HAa KOOPAMHATHOW MJIOCKOCTH U
VCIIOJIB30BaTh JJIsl PELICHNS] YPAaBHEHUN U HEPABEHCTB.

N300pakath Ha KOOPIMHATHOM TUIOCKOCTHU TpavKu JIMHEHHBIX YPAaBHEHUN U
VCIIOJIB30BaTh UX I PELIEHUs CUCTEMBI JINHENHBIX YPAaBHEHUM.

Hcnonb3oBare rpaduku  QyHKIMA UIsI  HUCCIEAOBAaHUS MPOIECCOB U
3aBUCUMOCTEN U3 APYruX y4eOHbIX JTUCUHUILINH.

Havana mareMaTH4ecKoro aHajinsa

OnepupoBarh MOHATUSMU: HEMpepbIBHAS (QYHKIUS; MPOU3BOAHAS (DYHKUINU;
UCITI0JIb30BaTh FEOMETPUUYECKUNA M (PU3UUECKHUI CMBICI MPOU3BOJHON IJIsl pEIICHUS
3az1ay.

HaxoauTs npou3BOAHbBIE AIEMEHTAPHBIX (QYHKIIUM, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEJCHHS], YACTHOTO (DYHKITHI.

Hcnonbs30BaTh NPOU3BOAHYIO ISl HCCIIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U KCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEAOBAHUS K TIOCTPOCHUIO IPaPUKOB.

Hcnonb30BaTh NPOU3BOAHYIO I HAXOXKIACHUsS HAWIY4IIEro pEIICHUSA B
NPUKIIAIHBIX, B TOM YHCJIE CONHAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBarh MNOHATUSMHU: T[EepBOOOpa3Hass W  MHTErpayl; MOHUMATH
reOMEeTPUUECKUN U PU3NYECKUI CMBICI HHTErpaia.



Haxonuts nepBooOpa3Hbie d1eMeHTAPHBIX (DYHKIIHI; BBIYUCIISTH UHTETPAI 10
dbopmyne Hetotrona—JleliOnuna.

PemaTte mpukiagHbie 3a1a4v, B TOM YHCIE COIMAIBHO-PKOHOMHUYECKOTO U
(GU3NIECKOTO XapaKTepa, CPeACTBAMH MaTEeMaTHIECKOTO aHaJIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoasnbie | IlpakTuueckue
n/n NMPOrpamMmblI Bcero odpa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcsl
MHoecTBa palliOHAIBHBIX U
1 E€MCTBUTEILHBIX YHCceN. PalnoHalbHbIe 21 1 bubmorexa [IOK
A -ran https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
5 Oyukiun 1 rpapuku. CTeneHsb ¢ ebM 1 » bu6nuorexa LIOK
MoKa3aTelIeM https://m.edsoo.ru/1568aba3
3 ApudmeTnueckuii KOpeHb N—Oi CTeTeHH. 9 1 bu6mmoreka [JOK
HppannoHanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 I/IIZ‘OI}{IOMC vn. TpUuronomMeTpuyecKue 50 3 bubmorexa I[IOK
P TPHH-AP p https://m.edso0.ru/1568aba3
ypaBHEHUS
5 ITocneaoBaTEILHOCTH U IPOrPECCUN 3 bubmorexa HOK
s porp https://m.edso0.ru/1568aba3
6 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AITHS 3 1 but6mmoreka [IOK
3HaHMUHI https://m.edso0.ru/1568aba3
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 8 0
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11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uu¢posbie)
Kontpoibubie | IlpakTnuyeckue
n/n MPOrPaMMbI Bceero oOpa3oBaTeJibHbIE
padoThI padoTbI
pecypchl
Crenenb ¢ palliOHATBHBIM ITOKA3aTEJIEM.
1 [TokazatensHas pyHnkius. [TokazarenbHble 12 1 bubmmorexa LOK
JHITL https://m.edsoo.ru/f11c4afd
yYpaBHEHUS U HEPABEHCTBA
Jlorapudmuaeckas GyHKIus.
2 HorapuiMquCKne q)yaBIfeHHﬂ " 12 bubnmorera LOK
P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpudeckue GyHKIUU U UX
3 r pa(I)I/IKI/I T EIFOHOMG (bIZ‘{eCLII(I/Ie 9 1 Bubmmorexa [IOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bubmuorexa [JOK
4 I1 T i 24 1
POUSBOAHAS. LIPHMCHCHHC HPOHSBOAHOH https://m.edsoo.ru/f11c4afd
bubmuorexa [JOK
5 14 9
HICTPAJT 1 ET0 HPUMEHCHIA https://m.edsoo.ru/f11c4afd
but6mmoreka [IOK
i 12 1
6 Cucremst ypareHui https://m.edsoo.ru/f11c4afd
bub6moreka [IOK
7 H
STYPAJIBHBIC H TERE THCHa 6 https://m.edsoo.ru/f11c4afd
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AITIS Bbub6moreka [JOK
8 N 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 6 0
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: anreOpa u Hauajga MaTEMaTHYECKOIo aHalln3a, TeoMeTpusi. Anredpa
¥ Hayaja MateMmarudeckoro anammsa. 10-11 kmacceel: yueo. s 061meoopa3oBar.
opranu3anuii: 6a3o0Bbeii 1 yriayos. yposau/ [III.A. Anmumog, FO. M. Komsirus,
M.B. TkaueBa u ap.]. — M.: [IpocBemieHue.

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6mnorexa IJOK






