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IHHOACHUTEJIBHASA 3ATINCKA
OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA

Pabouass mporpamma y4yeOHOTO Kypca «Anredpa W Hadala MaTeMaTHYecKOro aHalu3a» 0a30BOTO
ypoBHst s oOyqaromuxcst 10 —11 kmaccoB paspabortana B coorserctBur ¢ ®I'OC COO, nonoxeHus o
pabounx mporpammax oOHoBieHHBIX PI'OC MKOY COII Ne3 u ¢ ydyerom denepanbHOl pabodeit
nporpammbl @OOIT COO (https://edsoo.ru)

Pabouass mporpamma y4deOHOTO Kypca «Anredpa W Hadajsa MaTEeMaTHYEeCKOTO aHaju3a» 0a30BOTO
ypoBHs s oOy4arommxcst 10 —11 xmaccoB pa3padborana Ha ocHOBe DenepaabHOrO TOCYIapCTBEHHOTO
00pa30BaTeNLHOTO CTAaHAApTa CPEAHEro oO0mero oOpa3oBaHMsA, C YIETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMN, TPEABABISEMBIX K MaTeMaTHYeCKOMy OOpa30BaHHIO, W TPAAULHUN POCCUHCKOTO
oOpaszoBanusi. Peanm3zanus mnporpamMMbl OOECHEUYMBAET OBJIAJICHUE KIFOUEBBIMH KOMIIETEHITUSMU,
COCTaBJAIOIIMMHA  OCHOBY I CaMOpa3BUTHUA W HCIPCPBLIBHOT'O O6pa3OBaHI/I$I, OEJIO0OCTHOCTH
O6IHCKy.]'[BTypHOFO, JIMYHOCTHOT'O U MO3HABATCIBHOT'O Pa3BUTUA JIMYHOCTHU 06yt1a}01u1/1xcsr.

HEJA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Havama MaTeMaTHUYeCKOTO aHAJIW3a» SIBJISETCS OJHUM U3 Hanbojee 3HAYUMBIX B
porpaMMe CTapiiel MIKOJbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH 00ECIEUNBACT WHCTPYMEHTAILHYIO
0a3y JuIsi U3y4eHHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrOi CTOPOHBI, (GOPMHUPYET JTOTHUIECKOE
n a6CTpaKTH06 MBIIIJICHUE YyYalllUuXCd Ha YPOBHC, HGO6XOHI/IMOM JJI1 OCBOCHUA KYpPCOB I/IH(i)OpMaTI/IKI/I,
oOLIECTBO3HAHMS, HMCTOPHH, CJIOBECHOCTH. B pamMkax JaHHOro Kypca Yyuyaliuecs OBJa/IeBaoT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW Hayku, KoTopas (opMyIupyeT CBOU JOCTHXKEHHS B
MaTreMaTHdeckou gopme.

Kypc anreOpbl 1 Hauyan MaTeMaTHYECKOTO aHaJM3a 3aKJIaJbIBAa€T OCHOBY JUISl YCIIEUIHOTO OBJIAJCHMUS
3aKOHAMH (PU3UKHU, XUMUHU, OMOJIOTHH, TOHUMAHUsI OCHOBHBIX TEHJCHIINI 3KOHOMUKU U OOIIECTBEHHOMN
KU3HHU, TMO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCMOJIb30BaTh MX B TOBCEIHEBHOU XU3HU. B ToXe Bpemsi oBiaJeHUE aOCTPAaKTHBIMU M
JIOTUYECKH  CTPOTMMHM  MAaTeMaTUYECKUMHU  KOHCTPYKUUSMU  pa3BUBAaeT yMEHUE  HaxXOJIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb  YTBEPXKIEHHUS, HCIIOJIb30BaTh 000OIIeHHE U
KOHKpETH3all1I0, abcTparupoBaHue 1 aHaJoTHi0, GOpMUPYET KpeaTUBHOE U KPUTUUYECKOE MbIlLIeHue. B
X0JIe U3yueHus: anreOpbl U Hayall MaTeMaTHYeCKOro aHaju3a B CTaplled IIKOoJIe y4yallhecs MOJIy4aroT
HOBBII OTBIT PEIICHUs MPUKIATHBIX 33/1a4, CAMOCTOSATEIBHOTO TIOCTPOCHUSI MaTeMaTHUECKUX MOJeneit
pEaIbHBIX CUTyallud W MHTEPHpPETAlUd TIOJYYEHHBIX pELICHUH, 3HAKOMSTCS C MpUMepamMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTeH B MpUpOoJe, HAayKe U B HCKYCCTBE, C BBIJAIOLIUMUCS
MaTeMaTHYEeCKUMH OTKPBITUSIMU U UX aBTOpPaMH.

Kypc obGnagaer 3HauMTeNbHBIM BOCHUTATENBHBIM MOTEHIMATIOM, KOTOPBIA peanu3yercss Kak uepes
y4eOHBIH MaTepuan, CrocoOCTBYIOMMN (OPMUPOBAHUIO HAYYHOTO MHPOBO33pPEHHUS, TaK U Yepes
cnenupuKky  y4eOHON  JedaTelnbHOCTH,  TpeOylolell  caMOCTOSTENBbHOCTH,  AKKYpaTHOCTH,
MPOJIOJKUTENFHON KOHIIEHTPALMY BHUMAHUS U OTBETCTBEHHOCTH 3a MOJyYEHHBINH Pe3ybTar.

B ocHoBe MeToauku o0y4yeHus anredpe U HayajaaM MaTeMaTUYecKOTO aHallnu3a JIKUT JesITeIbHOCTHBIN
MIPUHIIAI 00yUeHUSI.

Crpykrypa Kypca «Anrebpa W Hayala MaTeMaTHYeCKOTO aHAIM3a» BKJIIOYAET CIEAYIOUINe
CoJIepKaTeIbHO-METOIMYeCKUe JTUHUU: «Yucna 1 BerauciaeHus», « OyHkuuu u rpa@ukuy, «YpaBHEHUS
U HepaBeHCTBa», «Hauana mareMarnueckoro asanuza», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE
COJIepKaTeTbHO-METOJUYECKUE JHHUHM HM3Y4aloTCsl Ha TMPOTSHKEHHH JBYX JIeT OOydeHHUs B CTapIiei
LIKOJIE, €CTECTBEHHO JIOMOJIHSSA APYr Apyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TEMaMU U pa3jeiamHu.
JlaHHBIN KypC SIBISIETCS WHTETPATHBHBIM, MOCKOJIBKY OOBEAMHSIET B cebe coJliep)KaHue HECKOIbKUX
MaTeMaTHYeCKUX AUCIUILTUH: anredpa, TPUrOHOMETPHUS, MAaTEMaTHYECKUI aHalIN3, TEOPUs MHOKECTB U


https://edsoo.ru/

ap. ITo Mepe Toro Kak ydamiuecs OBJIaeBarOT BCE Oojiee MIMPOKUM MAaTEMaTUYECKUM alllapaToM, y HUX
MOCIIEIOBATEIbHO (OPMHUPYETCS M COBEPLICHCTBYETCS YMEHHME CTPOMTH MaTeMaTHUYECKYI0 MOJIEINb
peanbHON CHTYyalluH, MPUMEHATh 3HAHMUS, MTOJIy4YeHHBIE B Kypce «AsreOpa W Hayajla MaTeMaTHYECKOTO
aHaJIM3a», Uil PEIIeHUS CaMOCTOSITEIbHO CPOPMYIUPOBAHHONH MaTeMaTWYeCKOW 3aJadyd, a 3areM
UHTEPIPETUPOBATH MOJTYYECHHBIN pe3ysbTaT.

CopnepxaTenpHO-MeToANYecKass JTUHUSL «Hucna 1 BBIYMCICHUS» 3aBepiiaeT GOpPMHUPOBAHUE HABBIKOB
WCTIOJIb30BAHUS IEUCTBUTEIBHBIX YMCEI, KOTOPOE OBLIO HAa4YaTO B OCHOBHOM mIKoJe. B crapieii mkosne
ocoboe BHUMaHUE ynenseTcs: (OPMUPOBAHUIO MPOYHBIX BBIYMCIUTEIFHBIX HAaBBIKOB, BKIIIOYAIOIIUX B
ce0si WCIOBb30BaHUE pPA3IMYHBIX (OPM 3alKCH  JICHCTBUTENBHOTO 4YHCIA, yYMEHHE palHOHAIBHO
BBINIOJIHATh JIEHCTBUSL C HUMH, JIeaTh NPUKHUJIKY, OLEHUBATh pe3ynapTar. OOydaromuecs HOJy4daroT
HaBbIKW TNPHUOMMKEHHBIX BBIYMCICHUHN, BBIMOJIHEHUS JEHCTBUH C 4YHCIIaMHM, 3alMCaHHBIMU B
CTaHJapTHOU (opMe, HCIOIb30BaHUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCJIOBBIX BBIPAKEHUH.
JIuaus «YpaBHEHMs] M HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHUH BCero oOydeHus B CTapuiel 1koJe,
MIOCKOJIBKY B KaXJOM paszzefie MporpamMMbl IPEAyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3aj1ad.
OOyuvarompecss  OBJAJEBAOT  PA3IMUYHBIMM ~ METOJAMU  pPEUIEHUS  LEeNbIX, palUOHAJIbHBIX,
UppalMOHANIbHBIX, [IOKa3aTeJIbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX ypaBHEHU,
HEpaBeHCTB M MX cucteM. llomydeHHbIE yMEHMsI HCHOJNB3YIOTCA IPU HCCIEIOBAaHUM (YHKIMHI C
MOMOIIBI0 TPOU3BOJHON, pEHIeHMHM NPUKIATHBIX 3ajad M 3aJad Ha HAaXOXKJEHUE HauOOJBIINX U
HAaUMEHBIIMX 3HayeHU QyHkuuu. J[laHHas coaep:kaTenbHas JHMHHUS BKJIIOYaeT B ce0s Takke
(dbopMHpOBaHHE YMEHHH BBIMOJHATH PacuéThl Mo (Gopmynam, npeoOpa3oBaHUsl LIETbIX, PAlMOHATIbHBIX,
MppalMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaK)Ke BBIPAXKEHU, COJIEPKAIIUX CTEIIEHU U
norapudmsl. braromaps u3ydeHuro anredbpandeckoro Marepualia MpOUCXOAUT JalibHEHIee pa3BUTHE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS Yydaliuxcs, (OpPMHUPYIOTCS HAaBBIKH JI€AYKTHBHBIX
paccyXaeHul, paboTbl ¢ CUMBOJIbHBIMH (hOpMaMH, MPEACTaBIEHUSI 3aKOHOMEPHOCTEN U 3aBUCUMOCTEM
B BHUJE PaBEHCTB W HepaBeHCTB. AnreOpa mpemnaraer 3(QeKTUBHbIE MHCTPYMEHTHI NIl PELeHUs
MPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3aJay, HarJsgHO JAEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3pIKa HAYKH.

CopepxarenpHo-MeToanyeckass JIMHUA «DyHKIUU U TpaduKu» TECHO MepervieTaeTcss C JIPYruMH
JUHUSIMU Kypca, MOCKOJBbKY B KaKOM-TO CMBICIIE 3aJaéT MOCJIeI0BAaTEIbHOCTh M3YYEHUs MaTepuana.
N3yueHnne cTeneHHOM, IMOKa3aTeNIbHOM, JIOTApU(PMUYECKON M TPUTOHOMETPHYECKHX (YHKIHUHA, HX
CBOMCTB U rpaMKOB, UCIOJIb30BaHUE (GYHKUUN AJIs pelIeHUs 3a/1a4 U3 APYTrUX y4eOHBIX MPEIMETOB U
peaIbHOM KU3HU TECHO CBS3aHO KaK C MaTeMAaTUYECKUM aHAIM30M, TaK M C PelIeHHEeM YpaBHEHUU U
HepaBeHCTB. [Ipu aToM Gosbliioe BHUMaHKE yAeseTcss (OpMHUPOBAHUIO YMEHUS BhIpaXXaTh GopMyIamMu
3aBUCHUMOCTH MEXAY Pa3lWYHbIMU BEJIMYMHAMH, HCCIEIOBaTh MOJNy4YeHHbIE (DYHKIHU, CTPOUTH UX
rpaduku. Matepuan 3TOH cojepaTelbHON JMHMM HAlelleH Ha pPa3BUTHE YMEHUUM U HAaBBIKOB,
MO3BOJISIFOIIMX BBIPAXKATh 3aBHCUMOCTH MEXAY BEIMYMHAMH B Pa3IHuHON (opme: aHATUTHUYECKOMH,
rpaduyeckoil U croBecHOW. Ero m3ydeHue crnocoOCTBYET Pa3BUTHIO aITOPUTMUYECKOTO MBIIUICHUS,
CIOCOOHOCTH K 00O0OIIECHUIO U KOHKPETU3AIUH, UCIIOIb30BAHHUIO aHAJIOTHil.

CopnepxarenpHas nuHHAA «Hauana MareMaTH4eCKOro aHajau3a» IMO3BOJIET CYHIECTBEHHO PacIIUPHUTH
Kpyr Kak MaTeMaTU4YeCKUX, TaK M MPHUKIAJHBIX 3a/]ad, JOCTYIMHBIX OOYYaroImUMCS, Y KOTOPBIX
MOSIBJIIETCSI BOBMOKHOCTh MCCJIEIOBaTh U CTPOUTH rpaduku GyHKUUH, ONpenensTh UX HauOoIblINe U
HAaWMEHBIINE 3HAYEHUS, BBIYUCIATH MIIoaan GUryp u o0bEMBI Tell, HAXOIUTh CKOPOCTH M YCKOPEHHS
mpoueccoB. JlaHHas conepkarenbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH IOCTPOEHUS
MAaTeMaTHYECKUX MOJEJNIel peasIbHbIX CUTYAllMil, HAXO0K/ICHUS HAaWJy4IIero peleHrs B IPUKIaJHbIX, B
TOM YHCJIE COLUAIBHO-3KOHOMUYECKHX, 3a7jauax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaIU3a
CMOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (HOPMABHO-JIOTMYECKOTO U KPEaTUBHOIO MBIIUIECHUS,



(GopMUpPOBAaHHMIO YMEHHMH pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U
uckyccrBe. OOydaromuecss y3HAIOT O BBIJAIOIIUXCS pe3ysbTaTaX, MOJIYYEHHBIX B XOJ€ Pa3BHUTHUS
MaTEeMaTHKU KaK HayKH, U UX aBTOpax.

CopepxarenpHo-MeToAMYeCKas JIMHUA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSIIIEHA 3JIEMEHTaM
TEOPUHU MHOXECTB. TE€0PETUKO-MHOXKECTBEHHBIE MPECTABIICHUS MPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM
MaTeMaTUKd U I[pelaraloT Haubojiee YHUBEPCAJIbHBIM S3bIK, OOBEAMHSIOIIUNA BCE pa3eiibl
MaTeMaTUKU M €€ MPUJIOKEHUN, OHU CBS3BIBAIOT pPa3HblE MATEMAaTUYECKUE IUCUUIUIMHBI B €IMHOE
uenoe. [loaToMy BakKHO JaTh BO3MOXHOCTbH ILIKOJIBHUKY MOHHMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTUKU U UCIOJIb30BaTh €r0 [l BHIPAKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa W Hayajga MaTeMaTHYECKOTO AaHajHM3a» MPHCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTHYEeCKOr0 MOJEIUPOBaHUs, KOTOpPbIE MPU3BaHbl CPOPMHUPOBATH HABBIKM MOCTPOEHUSI MOJENeH
peaJIbHBIX CUTYALUH, CCIIEIOBAHUS ATUX MOJIENEH C MOMOIIBIO anmnapara aareOpbl 1 MaTeMaTUYecKOTo
aHaJlu3a M UHTEPIpPEeTallud TOJIYYEHHBIX pe3ynbTaToB. Takue 3ajaHusi BIUIETEHBI B KaXIbli U3
pa3zenoB IporpaMMbl, IIOCKOJIBKY BECh Marepual Kypca IIHPOKO HCIIONb3YETCs U PEIIEHUs
NpUKIagHBIX 3amad. [lpum  pemeHuM peandbHBIX MPAKTUYECKUX 3a/Jad  yyalluecs pa3BUBarOT
Ha0JI01aTeNIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBarhCsl, UCHOJIb30BaTh aHAJIOTHIO,
00001aTh U KOHKPETU3UPOBaATh MpolOsieMy. JledareabHOCTh MO (POPMHUPOBAHUIO HABBIKOB PpEIICHUS
MPUKIAIHBIX 3a/ad OpraHu3yeTrcs B IPOLECCe H3YUeHHs BceX TeM Kypca «AnreOpa W Hauana
MaTEeMaTHYECKOTO aHAJIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM 11aHE HaA M3YYEeHHE Kypca alreOphl M Havajl MaTeMaTHYeCKOTro aHayin3a Ha 6a30BOM ypOBHE
oTBoaUTCS 2 4yaca B Henento B 10 kiacce u 3 yaca B Henenmo B 11 kimacce, Bcero 3a Ba roga oOydeHus —
170 gacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Ymncna v BbIYMCICHUS

Parnmonansubie uncina. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, TPOICHTHI, OECKOHEUHBIE TIEPUOIHUECKIE
apobu. Apudmernyeckue ONepanud ¢ pPAlUOHAIBHBIMUA YHCIaMH, NpeoOpa3oBaHUS YHCIOBBIX
BbIpakeHuil. [IpumeHenue apoOell M MPOLEHTOB JUIsl PEIICHUs NPUKIATHBIX 3a1ad U3 Pa3iIMYHBIX
OTpaciiell 3HAHUM U pealbHOU KU3HMU.

JleiicTBUTENnbHBIE uKciaa. PalyoHanbHblE M MppalMOHANIbHBIE 4Mcha. Apudmernueckue onepanuu ¢
NeUCTBUTENbHBIMU YnciaaMu. [IpuOmkéHnHble BHIYMCICHUS, IPaBUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3yabTaTa BEIYMCICHUM.

Crenens ¢ uensiM nokaszateneM. CtanaapTHast popMa 3anucu AeHCTBUTENBHOTO uncia. Vcnonb3oBanue
noaxonauiel (GopMbel 3amucu  AEMCTBUTENBHBIX 4YMCENT I pEHIeHHs MPaKTUYECKUX 3ajad M
MIpE/ICTaBICHUS] TaHHBIX.

Apudmernueckuil KOpEeHb HaTypallbHOM crereHu. JlelcTBuUs C  apudMETHUYECKUMU KOPHAMH
HaTypaJbHOMN CTEIICHHU.

CuHyc, KOCHHYC U TaHT'€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI'€HC YHCJIOBOTO
apryMeHra.

YpaBHeHHUsI U HEPABEHCTBA

ToxnecTBa 1 TOKECTBEHHbIE TPEOOPA30BAHUS.

[IpeoGpa3oBaHue TPUTOHOMETPUUECKUX BhIpaskeHUH. OCHOBHbIE TPUTOHOMETpHUECKHE (DOPMYIIBI.
VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHrne HepaBeHcTBa. MeTo MHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanvoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

[IpuMeHeHne ypaBHEHMII M HEpPAaBEHCTB K PEIICHUI0 MAaTEMaTHYECKUX 3a7ad U 3a7ad U3 pazIndHbIX
obJyacTeil HayKu U peaIbHOW KU3HH.

DyHKUUM U TPaPUKU

OyHKIWs, criocoObl 3ananus Gynkuun. ['paduk Gyakuun. Bzanmuo oOpaTHbie GyHKITUN.

Ob6nacte ompeneneHuss M MHOXKeCTBO 3HaueHHi ¢ynkuuu. Hymu ¢ynkuun. IIpomexytku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIEC (DYHKIIHH.

Crenennas ¢GyHKIMS C HAaTypaJIbHBIM U IIeNIbIM MoKazareneM. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaduk
KOpH# N-O1 CTEINEHH.

Tpuronomerpuyeckass OKpPYKHOCTb, OTpEIEIEHUE TPUTOHOMETPUUYECKUX (YHKIMHA  YHUCIOBOTO
apryMeHTa.

Havana maTteMaTH4ecKoro aHajamsa

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHNUS MOCIEA0BaTEIbHOCTEH. MOHOTOHHBIE TIOCJIEIOBATEILHOCTH.
Apugpmernueckass M TeOMeTpHuecKass mporpeccud. beckoHeuHO yObIBaromas TreoMeTpHyecKas
nporpeccuss. Cymma OeckoHeuHO yObIBarolle reomeTpudeckoil mporpeccun. dopmyna CIOXKHBIX
MPOLIEHTOB. Vcoab30BaHNe MPOTPECCUHN TSl PEILIEHUS pealbHBIX 33/1a4 MPUKIAJHOTO Xapakrepa.
MHo:xecTBa M JIOTHKA

MHoXxecTBO, omepanuu Haj MHOXecTBamH. Jlnarpammbl Ditnepa—BenHna. [IpuMeHeHne TeopeTuko-
MHOECTBEHHOI'O ammapara Uil ONUCAaHUsl pealbHBIX MPOILIECCOB U SIBJICHUM, MPU PEIICHUH 3a]ad U3
JIPYTUX y4eOHBIX TPEIMETOB.

Omnpenenenune, Teopema, CIeICTBUE, J0KA3aTEILCTBO.



11 KJIACC

Yucna v BbIYUCICHUS

HarypaneHble u nensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

Crenenb ¢ pallMOHAJIBHBIM MOKa3areneM. CBOWCTBA CTEIICHH.

Jlorapudm uucna. [lecaTuaHbIe U HATYypaTbHBIE JIOTAPU(MEL.

YpaBHeHusI 1 HePaBEeHCTBA

[IpeoOpa3oBaHne BBIpaKEHHIA, COACPIKALIHNX JIOTAPU(DMBI.

[IpeoOpazoBaHue BBIpaKEHHIA, COACPIKAINX CTENIEHN C PAlIOHAILHBIM TIOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrempl JMHEHHBIX YypaBHEHUW. PelieHne NpUKIATHBIX 3a/ad C TMOMOIIBIO CHCTEMBI JTMHEHHBIX
YpaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallOHATIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHUH, CHCTEM U HEPABEHCTB K PEHICHHI0 MaTeMAaTHYeCKUX 3ajad M 3a1ad u3
Pa3IMYHbIX 00J1aCTe HAYKH U peaIbHOM JKU3HH.

DyHKIUHN U TpaguKH

Oynkuus. Ilepuoanueckune Qyaknuu. [IpoMexyTku MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U
MHUHUMYMBI QyHKIIMH. Hanbonpiiee u HanMeHbilee 3HaueHNe QyHKITUU Ha TTPOMEKYTKE.
Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOICTBA U IpadUKH.

Hcnonws3oBanne rpadmkoB GyHKIUHN I PEIICHUST YPAaBHEHUIN U IMHEWHBIX CUCTEM.

Ucnons3oBanne rpadukoB (QyHKIMA I8 HMCCICIOBAHUS TPOIECCOB W 3aBUCHUMOCTEH, KOTOpHIC
BO3ZHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTHX YUYEOHBIX MPEAMETOB U peaJbHOU KU3HU.

Havana maTteMaTH4ecKoro aHajaim3a

HenpepriBabie ¢pyHKIME. MeTo1 MHTEPBAIOB [ pEIICHHs] HEPAaBEHCTB.

[IpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TTPOU3BOTHOM.

[IpousBoiHbIe 35eMeHTapHbIX PyHKUKUNA. DOPMYIIbI HAX0XKACHUS IPOU3BOIHON CYMMBI, TPOU3BEICHUS U
YaCTHOTO ()YHKIIHUM.

[IpumeHeHne MPOU3BOJHON K HCCIeN0BaHUIO (GYHKIMM Ha MOHOTOHHOCTb U AKCTpeMyMbl. HaxoxaeHnue
HauOOJIBIIET0 U HAUMEHBILIETO 3HaYeHUS (YHKIIUU HA OTPE3KeE.

[IpuMeHeHne NpPOU3BOMHON I HAXOXKACHMS HAWIYYIIEro pELICHHWs B NPUKIAAHBIX 3ajadax, s
oTpeieNieHus] CKOPOCTH Ipoliecca, 3aAaHHOTO (HOPMYIIOH HITH TpapuKOM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

Wnuterpan, ero reomerpuueckuid u (usmueckuii cmbici. Brerumcnenue wuHTerpaiza mno Gopmyie
Herorona—JleitOnumna.



IVIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yye6HOrO npeamMera «MareMaTHKay JOHKHO 00eCIieunBaTh JTOCTH)KEHUE HA YPOBHE CPETHETO
oOmiero o0pazoBaHMs CIEAYIOMIUX JHYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yabTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOro npeamMera «MaTemaTukay XxapakTepU3yrTCs:
I'parxaHckO€ BOCIIUTaHHUE:

C(OPMHUPOBAHHOCTHIO TPAXKAAHCKON TMO3ZUIIUN O0YJarOIIErocsi Kak aKTHBHOTO M OTBETCTBEHHOTO 4YJICHA
pOCCUICKOTO OO0IIeCTBa, MPEICTABICHHEM O MAaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYp, SIBJIEHHUH, TMpouenyp TIpaxAaHCcKoro oOmiecTBa (BBIOOpPBI, OMNPOCHI W Mp.), YMEHUEM
B3aMMO/IEHICTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBUHU € UX (PYHKIUSIMU U Ha3HAUECHUEM.
[TatpnoTHyeckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTHIO POCCUNCKOMN IPaXXAAaHCKOW MJIEHTUYHOCTH, YBaXXEHHUS K IPOLIJIOMY M HacTOAIEMY
pOCCHUIICKON MAaTeMaTUK{, LIEHHOCTHBIM OTHOLIEHHMEM K JIOCTH)KEHUSM POCCHUMCKMX MAaT€MaTUKOB U
POCCUICKOM MaTeMaTUYECKOM IIKOJbl, K HCIHOJIb30BAaHUIO ATHUX JOCTHKEHHW B JIPYIrUX HayKax,
TEXHOJIOTHUSX, c(hepax SIKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHHUSL:

OCO3HAHHMEM JyXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoja; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHMSI, 3TUYECKOTO TMOBEJCHHMS], CBSI3aHHOIO C MPAKTHUYECKUM MPUMEHEHHEM JOCTIKEHHH HAayKu U
NeSITeNIbHOCTBhIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYayILEro.
DCTETUYECKOE BOCIIUTAHUE:

3CTETUYECKUM OTHOLIEHHEM K MUPY, BKIIOYas 3CTETHMKY MaTeMaTHYECKHX 3aKOHOMEpPHOCTEH, 0OBEKTOB,
3a/a4, PEIICHUM, PacCyXACHNUN; BOCIPUUMYUBOCTBIO K MAaTEMATUYECKUM AaCIEKTaM Pa3IM4YHBIX BUIOB
HCKYCCTBA.

DU3NYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO YMEHHUS IPUMEHATh MAaTeMaTHYECKUE 3HAaHUS B HHTEpecax 370pOBOr0 U
Oe3omacHoro oOpasa H3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/0POBBIO (310pPOBOE HUTAHUE,
cOalaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXA, peryispHas (U3MUecKas aKTUBHOCTb); (U3UYECKOTO
COBEPUICHCTBOBAHNUSA, IIPU 3aHATHUIX CIIOPTUBHO-0310POBUTEIBHON JESTEIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TpPYIy, OCO3HAHUEM IIEHHOCTH TpPYJIOJIOOMs; HHTEPECOM K pasIndHbIM cdepam
npo(hecCUOHANBHON JIeTEIbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOM U e€ MPWIOKEHUSIMHU, YMEHUEM
COBEpIIaTh OCO3HAaHHBIA BBIOOp Oynymied mnpodeccuu M peaaru30BbIBaTh COOCTBEHHbBIE YKU3HEHHBIE
IUTaHbl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa30BaHUIO M €caMOOOpa30BAaHUIO Ha
IPOTSHKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY YYAacTHIO B PELICHMHM IPAKTHYECKUX 3a4ad
MaTeMaTH4ECKON HaIPaBJIECHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUE:!

C(OPMHUPOBAHHOCTBIO 3KOJOTMYECKOH KYNbTYphbl, OHUMAHUEM BIUSHHUS COLUAIBHO-3KOHOMUYECKUX
MIPOIIECCOB HAa COCTOSHUE MPHUPOJHONM M COLMAIBHOW Cpebl, OCO3HAHHEM TJIO00ATBHOTO XapakTepa
HKOJIOTHYECKUX MPOoOIeM; OpUeHTalMel Ha IPUMEHEHne MaTeMaTUYeCKUX 3HaHUM 11 peleHus 3a/1a4 B
001acTH OKpy’Karoliel cpesipl, MIIAHUPOBAHUS MOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCIEACTBUN IS
OKpYKarollen Cpeibl.

IlenHOCTH HayYHOTO MO3HAHHUSA:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKu U
OOIIECTBEHHON MpaKTHUKH, MOHUMAaHHEM MaTeMaTHYeCKOM Haykh Kak cdepbl YeloBEUecKOu



NEATENbHOCTH, 3TAllOB €€ pa3BUTHSA U 3HAYMMOCTH U1 Pa3BUTUS LIUBWIM3ALUU; OBJIAJCHUEM SI3BIKOM
MaTeMAaTUKX M MaTeMaTU4YeCKOW KyJIbTypOM KaK CpeACTBOM II03HAHMS MHpPA; TOTOBHOCTBIO
OCYLIECTBJIATh IPOCKTHYIO U UCCIIEI0BATEIBCKYIO IE€ATEIbHOCTh HHIMBUYAJILHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeqMeTHbie  pe3yibTaThl  OCBOGHHUS  NporpamMMmbl  ydeOHoro mpenmera  «MaTemaTukay
XapaKTePU3YIOTCS OBIIAJICHUEM YHUBEPCAIbHBIMH HO3HABAMENbHLIMU OClCNEUAMY, VHUBEPCANbHbIMU
KOMMYHUKAMUSHBIMU OUCMBUAMU, YHUBEPCATLHLIMU PERYISAMUSHBIMU OCUCEUIMU.

1) Vhusepcanvhvle noznasamenvhule Oelicmausi, 00ecneyusaom Gopmuposanue OA308blX KOCHUMUGHbIX
npoyeccog 00y4arowuxcs (0ceoenue Memooo8 NO3HAHUSL OKPYHCAIOUIe20 MUpa, npumMeHeHue 102U4ecKux,
UCCce008amenbCKux onepayull, ymeHuii pabomams ¢ uHgopmayueti).

ba3oBrnie tornueckne IeiCTBU:

®BLISBIIAITh W XapaKTEPU30BATh CYMIECTBEHHBIC MPHU3HAKA MATEMAaTHYECKUX OOBEKTOB, MOHSITHH,
OTHOIICHHUI MEX Ty OHATUSIMHU; (POPMYIIMPOBATH ONPEACICHUS TIOHATHH; yCTaHABINBATE CYIICCTBCHHBIN
MPHU3HAK KJIacCH(PHUKALINU, OCHOBAHUS [T 0000IICHUS M CPABHEHUSI, KPUTEPUH ITPOBOAUMOTO aHAIIN3;

® BOCIIpUHUMATh, (DOPMYITHPOBATh U TPEOOPA30BBIBATH CYXKJICHHS: YTBEPIUTEIbHBIC W OTPUIATEIIHHEIC,
€IMHUYHBIC, YaCTHBIE W OOIINe; YCIOBHBIE;

® BEISIBJIATh MAaTEeMaTHYECCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M TPOTHBOpPEUHs B (akTaxX, JaHHBIX,
HAOJIOJICHUSAX W YTBEPXKJICHUAX; TMpeiararb KPUTEPUU JUIS BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

® JIeJIaTh BBIBOJIBI C HMCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, JISAYKTUBHBIX W WHAYKTUBHBIX YMO3AKITFOUCHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

® IPOBOJIUTH CAMOCTOSITEJILHO J0Ka3aTelIbCTBA MAaTEeMaTHUECKUX YTBEPXKICHHM (IpsiMble U OT
MIPOTUBHOTO0), BBICTpanBaTh apPryMEHTAIMIO, MPUBOJAUTH NMPUMEPHl U KOHTPHPUMEPHI; O0OOCHOBBIBATH
cOOCTBEHHBIE CYXICHHS U BHIBOIbI;

® BRIOMpaTh CIoco0 perieHust yueOHo# 3a1adun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEUICHUs, BEIOMPATH
HauboJee MOAXOAAIUI C YUETOM CAMOCTOSTEIBHO BBIACIEHHBIX KPUTEPHUEB).

bazoBble uccrenoBarensckue AeMCTBUS:

® 1ICII0JIb30BaTh BOMPOCHI KaK HMCCIEA0BATENbCKUI MHCTPYMEHT MO3HAHMS;, (HOPMYIUPOBATH BOMPOCHI,
¢bukcupymole mpoTUuBOpeyne, npodiaeMy, yCTaHaBIMBaTh KCKOMOE U JIJaHHOE€, (POPMHUPOBATH TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

® [IPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN AIKCHEPUMEHT, HCCIEJOBAaHHE TI0 YCTaHOBJIICHHUIO
OCOOCHHOCTEHl MaTeMaTH4eCKOTO OOBEKTa, SBJICHHUSA, IMPOIECcCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BeKTaMU, SIBJICHUSAMH, ITPOLIECCAMH;

® CaMOCTOATEIHHO (OPMYIUPOBATH 000OIIECHUS U BBIBOJIBI MO pe3ysibTaTaM MPOBEAEHHOTO HAOMIOACHUS,
UCCIIeIOBAHUS, OLIEHUBATh IOCTOBEPHOCTh MOMYYEHHBIX PE3y/IbTaTOB, BRIBOJOB U 0000IIEHN;

® IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEANOIOKEHUS O €r0 Pa3BUTUU
B HOBBIX yCJIOBHSIX.

Pabora ¢ unpopmanueit:

® BBISBIIATH JEPUIUTH MHGOPMAIIMU, AAHHBIX, HEOOXOAUMBIX JAJISi OTBETa Ha BOMPOC U JIS PElIeHUs
3a/1a4u;

¢ BEIOMpaTh MHGPOPMAIUIO M3 HCTOYHHUKOB PA3NIMYHBIX THUIIOB, aHAJIM3UPOBATh, CHCTEMATH3UPOBATH U
MHTEPIPETUPOBATH MHPOPMAIIHIO Pa3IUIHBIX BUJIOB U (HOPM MpeACTaBICHUS;

® CTPYKTYpUpOBaTh HMHGPOpPMAINIO, TPEACTaBIATh €€ B pPA3NIUYHBIX QopMax, HILIIOCTPUPOBATH
rpaduyuecky;



® OI[CHUBATH HAJIEKHOCTh MHPOPMAITUH TI0 CAMOCTOSITETLHO C(POPMYIIUPOBAHHBIM KPUTEPHUSIM.

2) VYuueepcanvhvie KOMMYHUKAmMugHbvle Oeticmsus, 00ecneyusarom cQOopMuUpo8aHHOCHb COYUATbHbIX
HABLIKO8 00YUaIOUWUXCHL.

Oomenue:

® BOCIIPHHUMATH U (POPMYITHPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHUSAMU H IEISIMH OOIIEHHS; SICHO,
TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS
10 X0y PEIICHUS 3a/1a4l, KOMMEHTHPOBATh MOJyUYEHHBIN PE3yJIbTaT;

B X0J¢ OOCYXKIEHHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXJIA€MOW TEMbI, MPOOJIEMBI, perraeMoit
3a/laud, BBICKA3bIBAaTh WJICH, HAICJICHHBIE HA IOUCK PEIICHUS; COMOCTaBIATH CBOM CYXJICHHS C
CYXKJCHHUSIMH JIPYTMX YYaCTHUKOB JHANOra, OOHapyKHBaTh pa3JIMuUe W CXOJICTBO IMO3UIUH; B
KOPPEKTHOH (opMe GOpMyIUpOBATH Pa3HOTIACHS, CBOU BO3PAKEHUS;

® [IPE/ICTABIIATh PE3yJbTaThl PELICHUS 337a4H, SKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA; CAMOCTOSATEIbHO
BbIOMpaTh (JOpMaT BBICTYIUJIEHHS C YUETOM 3ajjad Mpe3eHTAllMU U OCOOCHHOCTEH ayIuTOPUH.
CoTpyIHUYECTBO:

® [IOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW M WHAMBUIYATHHOU pPabOTHI MpU pEIICHUH
y4eOHBIX 3a]1a4; MPUHUMATD I1€JIb COBMECTHOUW JESITEIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOMN
paboThl, pacmpenensTb BUIbI PalbOT, OTOBapUBATHCA, OOCYXKJATh MPOIECC U pe3yabTaT paboThI;
00001aTh MHEHHS HECKOJIBLKUX JIIOAEH;

® yJaCTBOBATh B TPYNMOBBIX (Popmax padoThl (0OCYXIeHHs, OOMEH MHEHWH, «MO3TOBBIE IITYPMBD» H
WHBIE); BBITIOJHATh CBOK YacTh pabOThl W KOOPJAMHHPOBATH CBOU JEHCTBHUSI C JAPYTUMU UJIC€HAMU
KOMaH/Ibl; OIIEHUBATh KAYECTBO CBOETO BKJa/Ja B OOMIUNA MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBUSL.

3) Vuusepcanvuvie pezyniamuensie Oeticmsus, 06ecnedusarom Gopmuposanie cMulCio8blX YCMAaHOBOK U
HCUSHEHHBIX HABLIKOS TUYHOCTU.

Camoopranu3zanus:

COCTaBIATh IUIAH, aJTOPUTM pEIIeHHs 33Ja4yd, BbIOMpaTh CIOCOO pelieHHs C Y4ETOM HMEIOUIUXCS
PECYPCOB U COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATh BApHAHTHI PEIICHUM C
y4€TOM HOBOUM MH(POpMAIIIH.

CaMOKOHTPOJIb:

®BJIAJICTh HABBIKAMM II03HABAaTEIbHONW peQIIeKCUM KaK OCO3HAHMSI COBEpIIAeMbIX JCUCTBUIA U
MBICIIUTEIbHBIX TPOIECCOB, HX PE3ylIbTaTOB; BIAJETh CIOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJIS
rpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4ecKon 3a/1auu;

® [IPE/IBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH PEIICHUU 3aJaud, BHOCUTh KOPPEKTHUBBI B
NEeSITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, [JAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEN;

® OI[CHMBATh COOTBETCTBUE pe3yibTaTa I[N W YCIOBUSAM, OOBSCHATH MPUYMHBI JOCTHIKCHUS WIU
HEJOCTUKEHHSI Pe3yJbTaTOB JAEATEILHOCTH, HAXOIUTh OIINOKY, 1aBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

OcBoenne yueOHOTO Kypca «Anredpa u Hauaraa MaTeMaTHYecKOro aHajIn3a» Ha ypPOBHE CPEIHEr0 00Iero
oOpa3oBaHUsl [OJDKHO oOOecneduBaTh JOCTHKEHHE CIEIYIOIIUX MPEAMETHBIX 00pa3oBaTeNbHBIX
pe3ynbTaToOB:

10 KJIACC

Yucaa v BLIYUCIEHUA

OnepupoBaTh MOHATHIMH: paIlOHAIBHOE M JEHCTBUTENHHOE YHUCIIO, OOBIKHOBEHHAs U JAECATUYHAS
IpoOb, MPOLICHTHI.



BeimosHsaTh apudmMeTnyeckue onepamnun ¢ paluoOHAILHBIMU U JICHCTBUTEILHBIME YUCIIAMHU.

BrImoytHATh mpuOIMKEHHBIC BRIYUCICHUS, UCTIONB3YS MPABHIIA OKPYIJICHUS, IENaTh MPUKUIKY U OICHKY
pe3yJbTaTa BEIYMCICHUM.

OnepupoBaTh MOHATHUSMH: CTENEHb C IIeNbIM IOKa3aTeleM; CTaHAapTHas ¢opMma  3alucH
JEWCTBUTEIFHOTO YHMCIIA, KOPEHb HATYPAIbHOM CTENEHH; MCIOJIb30BaTh MOIXOMANIYI0 (GopMy 3amucu
JNCHUCTBUTEILHBIX YHCET IS PEIICHHSI MPAKTUYCCKHUX 33729 U MPEICTABICHHUS TaHHBIX.

OmnepupoBaTh TOHATHSIMH: CHHYC, KOCHHYC M TaHTE€HC HPOM3BOJBHOTO YIJIA; HCIIOJIB30BaTh 3aMUChH
MIPOU3BOJIHOTO YyIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUIECKHE (QYHKIIUH.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh  TOHATHSAMHU:  TOXIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,  PAIMOHAIBHOE,
MpparoHATFHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUIECKOE YPAaBHEHHE;

BeITIOJIHATE  TIpe0Opa3oBaHUs TPUTOHOMETPHUSCKUX BBIPAKCHHW W PEIIaTh TPUTOHOMETPHUCCKUE
YpaBHCHHS.

BEITIOJTHATE  TTpeoOpa3oBaHUs IEBIX, PAMOHATBHBIX W HUPPAIUOHATBHBIX BBIPAKCHUA U pPelIaTh
OCHOBHBIC THUIIBI IIEJIBIX, PAIIHOHATBHBIX U UPPAITUOHATBLHBIX YPABHCHHUI U HEPABCHCTB.

[TpuMeHSTh ypaBHEHHS M HEPABEHCTBA JUIS PEIICHUS MAaTeMaTHYCCKHX 3aJa4 M 3a7ad U3 Pa3IHdHbIX
oOrnactell HayKH U peaslbHOM KU3HU.

MojenpoBaTh peajbHBIC CHTyallMH Ha S3bIKE alreOpbl, COCTABIIATh BBIPAKCHHS, YypaBHEHUS,
HEPaBEHCTBA MO YCJIOBUIO 3a/Ia4M, HMCCJIENOBATh TOCTPOCHHBIE MOJEIHM C HCIOJB30BAaHHMEM arapara
anreOpsl.

DyHKIUHN U TPadUKH

OnepupoBaTh MOHATUSAMU: (YHKIUS, CIIOCOOBI 3aaHus (QYHKIIMU, 00JIaCTh ONPEICIICHUs] 1 MHOXKECTBO
3Ha4YeHUH QyHKIMH, Tpaduk GyHKIINHA, B3aUMHO OOpaTHbIC (PYHKITHH.

OnepupoBaTh MOHATHSAMH: YETHOCTh M HEYETHOCTh (YHKUMHU, HYIH (QYHKIUH, T[POMEXKYTKH
3HAKOTIOCTOSIHCTBA.

Hcnonws3oBath rpaduku GyHKIUN AJ1 pEIICHUST ypaBHEHUH.

Ctpouth W uuTaTh TpaduKd JTUHEWHONW (DYHKIIMH, KBaJAPATUYHOW (YHKIIMHU, CTEMCHHOW (YHKIIUU C
L[eJIBIM TIOKa3aTelIeM.

Hcnonb3oBath rpaduku QyHKIUN A1 UCCIIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEN MPU PEILICHUH 3aa4 U3
JIpYrux Y4eOHBIX MPEAMETOB M pEalbHOM KHU3HU; BbIpaKaTh (GOpMYyIaMH 3aBUCUMOCTH MEXIY
BEJTMYMHAMHU.

Hauyana maTemMaTH4ecKkoro anajmsa

OnepupoBaTh MOHATHUSAMHU: MOCIEI0BATEIBHOCTD, apu(PMeTUYECKasi U TeOMETpUYECKasi POTPECCHH.
OnepupoBaTh MOHATHAMH: OSCKOHEUHO YOBIBaIOIIasi reOMETpUYEcKas MPOorpeccus, cymma OECKOHEYHO
yOBIBaIOIIeH reOMETPUIECKON TPOTPECCUM.

3amaBaTh NOCIEA0BATEIHHOCTH PA3IUYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOICTBa MOCIENOBATEIBHOCTEH M MPOrpPEecCUid MJsl  pelIeHHs pealbHbIX 3a7ad
MIPUKIIATHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

OnepupoBath MOHATHUSAMH: MHOXECTBO, OTIEPAIH HAJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JUisl ONMHUCAaHUs PEeallbHBIX MPOIECCOB U SIBICHUH,
MIPH PEIIeHUH 33724 U3 IPYTUX y4eOHBIX TPEIMETOB.

OnepupoBath MOHATHSAME: OINpPeIeTICHHEe, TEOPEMA, CIEACTBUE, T0KAa3aTeIbCTRO.

11 KUIIACC

Yucaa v BbIYMCICHUS



OnepupoBaTh NOHATHUSIMU: HATypalbHOE, LIEJIO€ YUCIIO; MCIOIb30BaThb NPU3HAKU JEIMMOCTH LEJbIX
qlCeJl, Pa3JIo’KEHNE YHCIIa Ha IPOCThIE MHOKUTENHN JUIsl pEIICHUS 3a/1a4.

OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAJIBLHBIM [T0KA3aTEIIEM.

OmnepupoBaTh NOHATUSAMHU: JIOTapU(M YUCIIa, TECATUYHBIC H HATYpaIbHbIE JIOTapU(MBL.

YpaBHeHusI U HePaBEHCTBA

[IpumensaTh cBoOMcTBa CTEMEHM JUIsl IpPeoOpa3oBaHMs BBIPAKEHWI; ONEPUPOBATh IMOHSITUAMU:
[I0Ka3aTeJIbHOE YPAaBHEHME W HEPABEHCTBO; PELIaTh OCHOBHBIE THUIIBI IOKA3aTENbHBIX ypaBHEHUN H
HEPaBEHCTB.

BemonsaTe npeoOpa3oBaHMs BBIPAKEHHUH, COAEpXKAIIMX JOrapuMbl; ONEPUPOBATH MOHATHUSIMH:
norapu(MUUECKOe YpaBHEHHE M HEPABEHCTBO; PEIIATh OCHOBHBIC THUITHI JIOTAPH(PMUIECKUX YPABHEHUN U
HEPaBEHCTB.

HaxoauTtsb perienus mpocTeHIMX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSMHU: CHCTEMa JIMHEWHBIX YpPaBHEHMH M €€ pelIeHHE; HCII0JIb30BATh CUCTEMY
JMHENHBIX YpaBHEHUH Ui pellIeHUs] IPAaKTUYECKUX 3a1a4.

HaxonuTte penienus mpoCTEUINX CUCTEM M COBOKYITHOCTEN PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.
MonenupoBaTh peaibHbIE CHTyallUM Ha S3bIKE ainreOpbl, COCTaBJISATh BBIPAKEHUS, YpPAaBHEHUS,
HEpaBEHCTBA U CHUCTEMBI 10 YCJIOBHIO 3a/lauyM, UCCIIEOBAaTh MMOCTPOCHHBIE MOJENIU C HCIOJIb30BaHHEM
amnmnapara ajreopsl.

DyHKIUHN U TPadUuKH

OnepupoBaTh NOHATUSIMHU: MepuoanYecKas (YHKIUS, MPOMEXKYTKM MOHOTOHHOCTH (YHKIHMH, TOYKU
JKCTpeMyMa (QYHKIMH, HauboJblllee 1 HauMeHbIlee 3Ha4eHUsI QYHKIIUN Ha MIPOMEXKYTKE; UCTIOIb30BaTh
WX 7151 uccaenoBaHusl QyHKIUU, 3aJaHHON rpaduKOM.

OnepupoBaTh NOHATUAMU: TpaduKd IOKa3aTeIbHOW, JIOTapUPMHUUECKOH U TPUTOHOMETPHUUECKUX
GbyHKIMM; 1300pakaTb X Ha KOOPAMHATHOM IJIOCKOCTU M MCHOJB30BaTh JUIsl pElICeHHs] YpPaBHEHUU U
HEPaBEHCTB.

N3o0pakaTh Ha KOOPAWHATHOM TIJIOCKOCTH TpaHUKW JWHEHHBIX YpPaBHEHWM W MCIOJIB30BAaTh UX IS
pelIeHusl CUCTEMBI JINHEUHBIX YPABHEHUN.

Wcnonb3oBath rpaguku QyHKIUN U1 HUCCIEA0BAHUS MPOIECCOB U 3aBUCUMOCTEH U3 JPYruX y4eOHBIX
JUCLUILINH.

Havana maTteMaTH4ecKoro aHajam3a

OnepupoBaTh MOHATHSMHU: HENpepbiBHAS  (YHKIMS; NPOU3BOAHAS  (QPYHKIMM;, HCIOJIb30BATH
reoMeTpUYecKUil U GU3UUYECKUN CMBICI IPOU3BOAHOM [T pelIeHUs 3a/1ay.

Haxonuth mpou3BOIHBIE 3IIEMEHTapHBIX (YHKIUN, BBIYUCIATH MPOU3BOAHBIE CYMMBbI, MPOU3BEIACHUS,
Y4acTHOTO (DYHKITHI.

Hcnonb30BaTh MPOU3BOIHYIO 7Sl UCCIIEOBaHMS (PYHKIIMHA HAa MOHOTOHHOCTh U SKCTPEMYMBI, IPUMEHSITh
Pe3yNbTaThl UCCIIEIOBAHUS K TOCTPOCHUIO I'paUKOB.

Hcnonp30Barh NMPOU3BOJHYIO /Uil HAaXOXKJEHUS HAWJIy4dUIEro PEIIeHUs B NPHUKIAJHBIX, B TOM YHCIIE
COLIMAIbHO-3KOHOMUYECKHUX, 3a]]a4ax.

OnepupoBaTh HOHATHSAMM: TEepBOOOpa3Has W MHTETpaj; MOHUMAThb T'€OMETPHUYECKUH M (U3NUECKUi
CMBICII MHTETpaJIa.

Haxonuth mepBooOpa3Hble 3l€MEHTApHBIX (DYHKIUI; BBIYMCIATH HHTErpan mno gopmyne HbroToHa—
JleitOHuma.

Pemate npukiagHble 3a7aud, B TOM YHCJIE COLMAIBHO-3KOHOMHUYECKOTO M (PM3NYECKOTO XapakTepa,
CpEICTBaMHU MaTEMAaTUYECKOTO aHAIN3a.
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* Maremaruka: anreOpa U Hayajla MaTEeMaTUYECKOT'0 aHalln3a, reoMeTpust. Anredpa u
Hagaya MaTeMaTuueckoro anainnsa, 10-11 ximacesl/ Anmumos 1. A., Koisirua FO.M., TkaueBa
M.B. u npyrue, Akunonepaoe oomectso «M3narensbcro «lIpocserienney
METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/lesson/

https://www.yaklass.ru/p/algebra/11-klass/
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