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HOSACHUTEJIBHAS 3AIIUCKA

Pabouas mporpamma yueGHOro Kypca «AnreOpa M Hadajga MaTeMaTUYECKOTO aHAJINM3a»
6a3oBoro ypoBHs it oOywaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIApTa CpenHEero odmiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBaHUM, MPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
Tpaauuui poccuiickoro oOpa3oBaHus. Peanmuzanus nporpamMmbl oOecriedMBaeT OBJaJICHUE
KIIFOYEBBIMU KOMIIETEHLIMSMHU, COCTABIISIOIIMMU OCHOBY JUISl CAMOPa3BUTHSA U HEMPEPHIBHOTO
o0pa3oBaHMs, IEIOCTHOCTh OOMIEKYIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH 00YYArOIIUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHaIM3a» SIBISETCS OJHUM W3 Hamboiee
3HaYMMBIX B MPOTPaMMe CTapIieil IIKOJBI, TTOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
UHCTPYMEHTAJIbHYIO0 0a3y s M3y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JApYyrou
CTOPOHBI, (QOpPMHUPYET JIOTHYECKOe U aOCTpAaKTHOE MBIIUICHHE YyYallluXcsd Ha YpOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI KypCOB MH(MOPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJamriecs OBJIaJIeBal0T YHUBEPCAIBLHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpas (hOpMyJIMPYET CBOU JOCTHKEHUS B MaTeMaTHUeCKOH (opme.

Kypc anre6psl 1 Hauasn MaTeMaTHYECKOro aHalIM3a 3aKJa/lbIBa€T OCHOBY JUISl YCIIELIHOTO
OBIIQJICHUSI 3aKOHAMH (U3UKH, XHWMHUH, OWOJOTHH, TIOHMMAaHUS OCHOBHBIX TEHICHIWH
HKOHOMHKH U OOIIECTBEHHOH JKWU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIOJIb30BaTh X B MOBCETHEBHOH >kHM3HU. B Toxke
BpeMsl OBJIa/IeHUE aOCTPaKTHBIMH U JIOTUYECKH CTPOIMMU MaTeMaTHMYECKUMH KOHCTPYKLUSAMHU
pa3BUBaeT yMEHWE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTH YTBEpIKICHUS,
HCIIOJIb30BaTh 0000IlIeHNe W KOHKpETH3alulo, abcTparupoBaHME M aHAJOTHIO, (HOpMHUpPYET
KpPEaTHBHOE M KPUTHUECKOE MBIIUICHHE. B X0/1e n3ydeHus: anreOpsl U Hadall MaTEMaTUIeCKOTro
aHau3a B CTaplIeil LIKOJe ydaliuecs MOJy4aroT HOBBIM ONBIT PEIICHUs NMPUKIATHBIX 3ajad,
CaMOCTOSITENIbHOTO ~ TIOCTPOCHUS ~MaTeMaTMYeCKMX MOJENed  pealbHbIX CHUTyaludl u
UHTEPIpPETAlNM  TIONYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TPUpPOJE, HayKe M B HMCKYCCTBE, C BBIJAIOIIMMHUCS MaTeMaTHYCCKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc oOnamaer 3HauMTENbHBIM BOCHHMTATENIBHBIM MOTEHLUAIOM, KOTOPBIA peaan3yercs
KaK yepe3 yuyeOHbI MaTepuai, CocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOT'O MHPOBO33pPEHMUS,
TaKk ®W depe3 crnenupuKy ydeOHOH JACATENBHOCTH, TpeOyromeld CaMOCTOSTEIHHOCTH,
aKKypaTHOCTH, TPOJODKUTEIIBHOW  KOHIEHTpAllUM BHUMaHMSA M OTBETCTBEHHOCTH 32
MOJIy4YEeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadajlaM MaTeMaTHYeCKOTO aHaln3a JISKUT
JeSITeIbHOCTHBIN NPUHLUI 00Y4EHUs.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHATM3a» BKIIIOYACT CIIeIYIOIINe
coJiepKaTelbHO-METOAUYeCKue JHHUU: «Yucrna u BbeYMCHCHUS», «DYHKIUU U TpaduKmny,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTnyeckoro aHanausza», «MHOKECTBA U JOTHKay.
Bce ocHOBHBIE cOAEp)KaTEIbHO-METOJUUECKUE JTHUHUM M3Y4al0TCs HAa HPOTSIKEHUM JABYX JIET
o0y4yeHHs B cTapuieil HIKOJe, eCTECTBEHHO MOMOJHSS IpYT Jpyra M IOCTEIIEHHO HACBIIIAsCh
HOBBIMM TeMaMH M pa3aenamu. JlaHHBIH Kypc SBJSIETCS HMHTETPATHBHBIM, MOCKOJIBKY



o0bemuHAET B cebe coaepKaHWE HECKOJBKHX MAaTeMAaTHYeCKUX JUCIUIUIMH: anredpa,
TPUTOHOMETPUS, MATEMATUUECKUM aHAIU3, TEOPHsI MHOKECTB U Jip. [1o Mepe Toro kak yuanuecs
OBJIAJICBAIOT BCE Ooyiee MMPOKMM MATEeMATHYECKHMM allllapatoM, y HUX TOCJIEeI0BATEIIBHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIENb PEaJbHOM
CUTyalluu, MPUMEHITh 3HAHUS, MOJIyYeHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJIM3ay, JJIS PEIICHUS CaMOCTOSITENFHO CHOPMYITMPOBAHHOW MaTEeMaTHYEeCKOW 3agadd, a
3aTeM MHTEPIPETUPOBATH MOJIYUCHHBIA PE3YIIbTAT.

CogepxxarenpHO-MeTOIMUeCKass  JUHUSA  «Yucna W BBIYMCIIEHMS)»  3aBEpLIAECT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBLJIO HAyaTo B
OCHOBHOH mIKoJie. B crapieii mkosne ocoboe BHUMaHME yaeseTcs (pOpMHUPOBAHUIO MPOYHBIX
BBIYMCIIUTEILHBIX HABBIKOB, BKJIFOYAIONMIUX B CE0s HCIIONB30BAHHUE PA3INYHBIX (HOpPM 3aIrucu
JEMCTBUTEIIPHOTO YHUCJA, YMEHHE pALMOHAIBHO BBINOJHATh JACHCTBUS C HHUMH, J€laTh
OPUKUAKY, OIEHUBaTh pe3ynabTar. OOydamomuecs TMOMY4YalOT HaBBIKM MPUOIMKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUSI JEHCTBU C YWCIAMH, 3alHCaHHBIMH B CTaHIApTHOU Qopme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHMS YUCIIOBBIX BHIPAXKCHHIA.

Jlunus «YpaBHEHUS M HEPABEHCTBa» pEAM3YyeTCs Ha MPOTSHKEHUU BCEro OOYy4YeHUS B
CTaplled WIKOJe, IMOCKOJbKY B KaXJOM paszJeie MporpaMMbl IPEIyCMOTPEHO peUIeHue
COOTBETCTBYIOIHUX 3a1a4d. OOyJaromuecs: OBJIaeBAIOT PA3IMYHBIMA METOIaMHU PEIICHHUS IIEITBIX,
paIMOHATILHBIX, UPPAITUOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKIX
YpaBHEHUH, HEPABEHCTB U UX CUCTEM. [lomydyeHHbIE YMEHHUS UCTIONb3YIOTCS MIPU UCCIIEIOBAHUN
GYHKIMI C TOMOIIBIO MPOW3BOTHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJIBIIMX ¥ HAaWUMEHBIIUX 3HAYeHUN (yHKIMU. J[aHHAs cojepikaTenbHas JTUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUN BBINMOIHATH pacué€Tel mo (opmynam, npeodpazoBaHUs
LEJIbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHM, a Takke
BBIpQXEHHH, COJEpKAIIMX cTeneHu W jorapudmbl. brmaromaps u3yudeHUio anreOpanmueckoro
MaTepuaia MPOUCXOIUT JajJbHEHIIee pa3BUTHE AITOPUTMHYECKOTO M a0CTPAKTHOTO MBIILICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAaCCYXICHUH, pabOThl C CHUMBOJBHBIMHU
dbopMamu, TpeaCTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI Ui PEIICHHs IPAKTHUECKUX U €CTeCTBEHHO-
HAy4YHBIX 3a]1a4, HAIJSITHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

ConepkarenbHO-MeTonuecKas TUHUS «DyHKIUA U TpaduKu» TECHO TEPETIeTaeTcs C
JpPYTUMHU JIMHUSIMU Kypca, IOCKOJbKY B KaKOM-TO CMBICIE 3aaé€T TMOCIEJ0BaTENbHOCTD
U3y4YeHHUs Marepuana. V3ydeHWe CTENeHHOH, MoKa3aTeNbHOW, JorapuMUUeckod u
TPUTOHOMETPUYECKUX (PYHKIIUH, WX CBOWCTB W TpadUKOB, HCIOJIH30BaHME (YHKIMN IJIs
pEelIeHUsT 3a/lady U3 JPYTrUX y4eOHBIX MPEIMETOB W PEATbHOW JKM3HH TECHO CBS3aHO KakK C
MaTeMaTHYECKUM aHAJIM30M, TaK U C PelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Oomnblioe
BHUMaHUE yJensieTcss (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
Pa3sIMYHBIMH  BEJIMYMHAMH, WCCIEIOBATh TIOJyYeHHbIE (YHKIIUU, CTPOWTH WX TpaPUKH.
Marepuan »TO coAepKaTeIbHOW JIMHWUU HAIECIeH Ha pa3BUTHE YMEHHA W HaBBIKOB,
MO3BOJIAIONINX  BBIp@XKaTh 3aBHUCHMOCTH MEXAYy BeIMYMHAMH B  pa3IuyHOi  dopme:
AHATUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero w3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTM K  OOOOMIEHMIO W KOHKpPETU3allUH,
HCITOJIb30BAaHUIO aHAJIOTUH.

ConepxxarenbHast nuHusg «Hadana maTeMaTHyeckoro aHajan3a» MO3BOJISIET CYHIECTBEHHO
pacIIMpHUTh KPYT KaKk MAaTEeMaTUYECKUX, TaK M MPUKIAIHBIX 33134, JOCTYIMHBIX 00yJarOIIUMCS, Y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTD MCCIIEIOBATh M CTPOUTH Ipadukul (YHKIUHN, OIPEAEATh UX



HauOoJIbIIME U HAUMEHBIINE 3HAUYEHUS, BBIUNUCIATh IUIOMAAN Guryp nu o0bEMBI TeJ, HaXOAUTh
CKOPOCTHM M YCKOpPEHHs IpoleccoB. JlaHHas conepKaTellbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOCHMS MAaTEMAaTHUYECKUX MOJCIIECH pPEAIbHBIX CHUTyaluld, HaXOXIACHUS
HAaWIy4llero pelIeHHs B IPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHMYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH pPacloO3HABATh
IPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE M HcKyccTBe. OOyuaromiyecs y3HAIOT O
BBIIAIOIIUXCSl pe3ysbTaTaX, IOJYyYEHHBIX B XOJE Pa3BUTHA MATCMAaTHKU KaK HAyKH, M HX
aBTOpax.

CopnepxarenpHO-MeTOAUYECKAs TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM ITIOCBSIIIEHA
AJIEMEHTaM TEOPHUH MHOKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEACTABICHNS ITPOHU3BIBAIOT BECH
KypC IIKOJBbHON MaTeMaTUKM U MpeylaraloT Haubosiee YHUBEPCAIbHBIA A3bIK, 00bEIUHIIOIINI
BCE pasleibl MAaTeMATHUKM W €€ INPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCLHUIIMHBL B enuHoe uenoe. [loaromy BaXkHO AaTh BO3MOYKHOCTh IIKOJIBHUKY ITOHUMATh
TEOPETHUKO-MHOKECTBEHHBIM S3BIK COBPEMEHHOM MATEMATHMKM M HCIOJIb30BaTh €ro Ui
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hauasa MaTeMaTUYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoOJIeJIel peallbHbIX CUTYyallUi, NCCIEeOBaHMs 3TUX MOJEJIEeH ¢ IOMOIIbIO anmapaTa anredpsl u
MaTEMaTUYECKOT0 aHaJIW3a M WHTEPIpPETAluy IIOJYy4YEHHBIX pe3yibTaToB. Takue 3agaHus
BILUICTEHbI B KaXIbIH W3 pa3leloB IIPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIHPOKO
WCIIOJIB3YETCS JUIsl PELICHUs PUKIAIHbIX 3a1a4. [Ipy pemenun peanbHbIX NPAKTUYECKUX 3a/1a4
ydaliuecss — pa3BUBAalOT  HAONIONATENIBHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCMONb30BAaTh AHAIOTHIO, 0000IIaTh M KOHKPETH3MPOBATH IMPOOIEMY.
JlesaTenbHOCTh TO (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIAJHBIX 3a7ad OpraHU3yeTcsl B
npoliecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOTO aHAIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayajl MaTeMaTH4ecKoro aHajau3a Ha 6a30BOM
ypOBHe oTBOJMTCA 2 yaca B Henento B 10 knacce u 3 vaca B Henento B 11 kiacce, Bcero 3a 1Ba
roja ooyuyenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguveckue  apodu.  Apudmernueckue omepanud ¢ paUMOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
orepanuy ¢ ACUCTBUTEIbHBIMU yuciaMu. [IpuOnmk€HHbIE BBIYMCIECHUS, IPaBUIA OKPYIJIEHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (Gopma 3amucu AEHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amucu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPELIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmMeTndaeckumMu
KOPHSIMHM HaTypaJbHON CTEIICHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BaHHU.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

VYpaBHeHHE, KOpEeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAIIMOHANIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanimoOHaNBHBIX YpPaBHEHNUN U HEPaBEHCTB.

PemieHnne TpuroHOMETpUYECKUX YPaBHEHUM.

ITpuMeHeHrEe ypaBHEHMI M HEPABEHCTB K PELIEHUI0 MATEMaTHYECKHX 3a1ad U 3ajad U3
pa3IMYHBIX 00JIacTe HAyKU U peabHON )KU3HH.

DyHKIUHN U TPadUKH

@OyHK1Ms, crocoOsl 3ananus GyHkuuu. ['padux pynkunn. Bzaumuo oOpaTtHble QyHKIIMH.

Ob6nacTp omnpeneneHuss ¥ MHOXecTBO 3HaueHni ¢pynkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHast QyHKIMsI ¢ HaTypajdbHBIM W IENbIM moka3areneMm. EE cBoiicTBa u rpaduk.
CaotiicTBa U rpaduK KOpHs N-0i CTENEHH.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUMH
YHCIIOBOI'O apryMEHTA.

Hayana maTremMaTH4uecKkoro aHajaimsa

ITocnenoBaTeNbHOCTH, CHOCOOBI  3aJaHMs  IOCIACAOBATCIBLHOCTEH. MOHOTOHHEIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMeTpHuYecKass — mporpeccud. beckoHeyHO — yObIBaromias
reometrpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON MPOTPECCHH.
®dopmyna CIOXKHBIX IMPOLEHTOB. Mcnonp3oBaHMEe NPOrpecCUM U PELICHHs pealbHbIX 3anad
IIPUKIIATHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [Jis1 ONHMCaHHA PCAJIbHBIX IPOLCCCOB U HBﬂeHHﬁ, npu
pellIeHnN 3a7a4 U3 IPYTUX y4eOHBIX [IPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YACEN.

CreneHsb ¢ paMmOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTnanble U HATypaJIbHBIC JOTapUPMBI.

YpaBHeHUsI M HEpaBEHCTBA

[TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMIOHAIBHBIM IIOKA3aTEIEM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUS] U HEPABEHCTBA.

CucreMbl JTMHEHHBIX ypaBHEHMH. PemeHue NpuKiIazHbIX 3a1ad C MOMOLIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHeHnEe ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTHMYECKHUX 3ajad U
3a]a4 U3 Pa3IUYHbIX 00JacTel HAyKU U pealbHOU JKHU3HH.

DyHKIUHN U TPaPUKH

Oyukuus. [lepuoguueckne  dynkuuu. IIpoMeXyTKM  MOHOTOHHOCTH — (DYHKIIMH.
Maxkcumymbl 1 MMUHUMYMBI (yHKIuu. HauOonbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpadUKHU.

[ToxazarenbHas u gorapudmuueckas GyHKIUHU, X CBOMCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBAaHHUs MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Havaja maTeMaTH4eCKOro aHaJIu3a

HenpepoiBable pyHKIMU. METO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuyueckuii 1 GU3NUECKUN CMBICT POU3BOTHOM.

[TpousBoaHble 31eMeHTapHBIX (GYHKIUE. DOpMyNbl HAXO0XKAECHUS MPOU3BOIHON CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKUIUH.

[TpumeHeHne MPOU3BOAHOM K UCCIET0BaHUIO (YHKIIUNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl (YHKIIMN Ha OTPE3Ke.

[IppuMeHeHre NpPOW3BOMHOM [UISl HAXOKJECHHs HAWIYYIIEr0 pPEIICHWS B IPHUKIAIHBIX
3ajjauax, AJs ONpeeseHHsl CKOPOCTH Ipoliecca, 3aJaHHOTro (popMyIIoil uiu rpaukoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpuyeckuii M (Qu3MUECKuil cMbici. Brpluncienue HHTErpana 1o
dbopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydyebHOro mnpeamera «MaTemaTukay JOJDKHO 00ECHedHMBaTh JOCTHIKCHHE Ha
YpOBHE cpelnHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yNbTAaThl OCBOCHHS MpOrpamMmbl yuyeOHOro mnpeamera «MareMaTHKa»
XapaKTEepPU3YHOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW MO3MLIMHM OO0yYaromerocss Kak akTUBHOIO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, TPOLEAYp Tpa)kIaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U HA3HAYCHUCM.

IlaTpuoTHyeckoe BocIMTaHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON Ipa)KAAHCKOW MACHTUYHOCTH, YBAXKEHHUS K MPOLLIOMY
U HACTOSIIIEMY POCCHUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTHIKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, dTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

JcTeTHYecKoe BOCIIUTAHHUe:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYXKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pPa3IudyHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCHIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTeMaTHYECKHWe 3HAaHUA B MHTEpecax
310pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUe, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHITUSX CIIOPTHUBHO-03A0POBHUTEIHHOU
JESITENIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIIAaTh OCO3HAHHBIM BHIOOp Oymymel mpodeccun U peaan30BbIBaTh COOCTBEHHBIC
’KU3HEHHbIEC IIJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U
caMo00pa3oBaHUI0 HAa TMPOTSDKEHWH BCEW JKU3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MAaTeMaTUYEeCKON HapaBICHHOCTH.

JKO0JI0rH4YecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYNbTYpbl, IMOHUMAaHHEM BIUSHUS COLHUAIbHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE INPUPOJHOW M COLMAIBHOM Cpebl, OCO3HAHUEM



NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpueHTalued Ha  [pUMEHEHHe
MaTeMaTUYECKUX 3HAHUMN JUIsl pelIeHMsl 3a7ad B 00JIaCTU OKPYXAlOUIe cpelbl, IIIaHUPOBaHUS
[IOCTYIKOB Y OLEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPY)KAIOILEH CPEJIBI.

LleHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHd M OOLIECTBEHHOW MPAKTHUKH, TOHUMAaHHEM MaTeMaTHYeCKOW HayKu Kak chepsl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKHM M MAaTE€MaTU4YeCKOW KYJIbTYpOH KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBIATH NPOECKTHYHO M HCCIEAOBATENIbCKYIO JIESITEIBHOCTD
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MaremaTrukay
XapaKTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUaMu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMenbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:
® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMaTHYCCKHUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (HOPMYIHUPOBATH OMpEACNCHUSI TMOHATHUH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIPHHHMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOJACHHUSX W YTBEPXKICHUSX; MpeaaraTb KPUTEPHH ISl BBISBIICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
e JleNaTh BBIBOJIBI C HMCIIOIb30BAaHUEM 3aKOHOB JIOTHKH, JCITYKTUBHBIX W WHIYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIpsSMBbIe
U OT TMPOTUBHOTO), BBICTPAMBATh ApPTyMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

® BBIOMpATH CHocoO perieHusl y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapHUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUII  MHCTPYMEHT  IO3HAHUS;
(dbopMynHpoBaTH BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEUHE, MPOOIeMy, YCTaHABIUBATD
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITEHPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIIECIOBaHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMH, IPOIIECCAMHU;



® CaMOCTOATENbHO  (OpMyIHpOBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOIO HAOJIIOJCHUS, UCCIIEOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOLIECCA, a TAK)XKE BBIIBUIATh IPEATIOI0KEHUSA
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

e BBUIBIATH AePUUIMTH HHPOPMALIUK, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUIsl pELIEHNUs 3a1a4H;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIU3UPOBATD,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HWH(POpPMALMIO, MpEACTaBIATh €€ B pa3IMyHbIX (opmax,
WITIOCTPUPOBATh IpadUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Obuenue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHUS MO XOAY PEIlIeHUs 3a/1a4i, KOMMEHTHPOBATh
MIOJIY4EHHBIA pe3yibTarT;

e B X0jie 0OCYXKIEHHs 33J]aBaTh BOIIPOCHI IO CYILIECTBY 00CYKIa€MOU TEMBbI, TPOOIJIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh HJAEW, HAIEJIEHHbIE HAa TIOUCK pELIEHUs;
COMOCTABJIATh CBOU CYXKIEHMS C CYXACHHAMH JpYIMX YYacTHUKOB JHMAJIOra,
OoOHapy>KUBaTh pa3IMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme popMyIHpoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEACTaBIATH PE3yJbTaThl PEIUEHUS 3a7aud, YKCIIEPUMEHTA, UCCIEIOBAHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Yy4€TOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW W MHIUBUIYaTbHOW pabOTHI
OpU pelIeHuH Y4YeOHBIX 3a/Jady, NPUHUMATh Ielb COBMECTHOM JeATEeNbHOCTH,
IUIAHUPOBaTh OPTaHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIBI PadoT,
JIOTOBApUBATHCSI, OOCYKJAaTh TPOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKHX JTIOACH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OO
IPOAYKT 110 KPUTEPUAM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaom hopmuposanue Cmvlcio8bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3zanus:



COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3ajadd, BbIOMpPATh CIOCOO pELIeHUs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJCTh HAaBbIKAMHM I[IO3HABATEIBHOW pE(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, HX pe3yibTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIPOLECcCa W Pe3ysibTaTa pPELICHHUs MaTeMaTU4eCKOn
3a/1a4y;

® [IPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HMKHYTh IIPH PEIICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBIABJICHHBIX TPYJHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3ysibTaTa LEIM U YCIOBUSAM, OOBSACHATH HPUYUHBI
JOCTMDKEHUSI WJIM HEIOCTHXKEHHUS pPEe3y/lbTaTOB JEATENbHOCTH, HAaXOAWUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yyeObHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOrO aHajIW3a» Ha YpPOBHE
cpenHero oouiero o0pa3oBaHus TOJDKHO OOECIIeunBaTh JOCTHIKEHUE CIIETYIONIMX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh MOHATHSAMH: PallMOHAIbHOE M JEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAsl U
JeCSITUUHas APOoOb, MPOLEHTHI.

BeimonHATe  apudmeTrnyeckue ONepalud ¢ PalUOHAIBHBIMU M JI€MCTBUTEIBHBIMU
YHUCIIAMH.

BoinonuaTe nmpuOAMKEHHBIE BBIYMCICHUS, MCIONb3Ys IpaBuila OKPYIJIEHMsS, [enaTh
MIPUKUJIKY U OLIEHKY pe3yJIbTaTa BIYUCIICHUI.

OnepupoBaTh HMOHATHSAMU: CTENEHb C IEJIBIM TOKa3aTeleM; cTaHAapTHas (Gopma 3amucu
JEMCTBUTENILHOTO YHCIa, KOPEHb HATYpaJbHON CTENEHH; MCIOJIb30BaTh MOAXOJAIIYIO (opMy
3aMKUCH IEUCTBUTENIBHBIX YACEI JJI PEUICHUS NPAKTUYECKHUX 3a/1a4 M MPEJICTABICHUS JaHHBIX.

OnepupoBaTh IOHATHUAMH: CHHYC, KOCMHYC W TaHI€HC NPOU3BOJIBHOTO  YIJa;
UCIIOJIb30BaTh 3aHMCh MPOM3BOJIBHOIO YIJla uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIUH.

YpaBHeHHUs M HEPABEHCTBA

OrnepupoBaTh MOHATHUAMM: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIO€, PALMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHMUE;

BemonHaTe  npeoOpa3oBaHUs ~ TPUTOHOMETPUUYECKUMX  BBIPAKEHUH W pemiarh
TPUTOHOMETPUYECKUE YPABHECHUS.

BeinonHATe npeobpa3zoBaHus LETBIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN U
pelaTe OCHOBHBIE TUIIBI LIEBIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX YPABHCHUM U HEPABCHCTB.

IIpuMeHATh ypaBHEHHUs U HEPABEHCTBA I PELICHUs MAaTeMATHUYECKUX 3a7ad U 3a7a4d U3
pa3IMYHBIX 00JIaCTe HAYKU U peabHON KU3HH.



MogenupoBaTh peanbHbIE CUTyallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHU,
YpaBHEHHs, HEpPABEHCTBA 110 YCIOBHIO 3a/auM, HCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTb NOHATUAMU: (PYHKLUSA, CIIOCOOBI 3alaHUs PYHKIUH, 00IaCTh ONpeIeIeHUs
¥ MHO>KECTBO 3Ha4eHUH (YyHKIUH, rpaduK QYyHKINU, B3AUMHO OOpaTHBIE (DYHKITHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEUYETHOCTh (PYHKIMHM, HYIH (YHKIHH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKITUN A1 pElICHUs] ypaBHCHHH.

Crpouth U 4yuTaTh TpauKu JTUHEHHOW (YHKIMH, KBAAPATHUHOW (YHKIIMH, CTETICHHOMN
(YHKIMH C LEIbIM TOKA3aTEJIEM.

Hcnonb3oBate rpaduku GyHKUMN A UCCIEIOBaHUS MPOLIECCOB U 3aBUCUMOCTEH Mpu
peLIeHUH 3aJad U3 JAPYruX y4yeOHBbIX NPEIMETOB M pealbHOW JKM3HM; BbIpaXkaTh (opMyiIamMu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(MeTHUecKass U IeoMeTpHuecKas
POTpeccu.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBAIOIIasi T€OMETPpUYECKast POTPECCHs], CyMMa
0EeCKOHEYHO yObIBAIOIIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBaTh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEH M MPOTPECCHi JUIs pelieHHs] peabHbIX
3aJ1a4 NPUKIIAJHOTO XapaKTepa.

MHoecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPAIIUH HAJ MHOXKECTBAMHU.

Mcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT /Ul ONUCAHUs PEaJIbHBIX MPOIECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBath MOHATUSAME: ONPEICTICHHE, TEOpEMa, CIECTBHE, TI0KA3aTeIbCTBO.

11 KUIIACC

Yuciaa 1 BLIYHCTIECHUS

OnepupoBaTh TOHATHSAMHU: HATypajbHOE, LEJIO€ YHUCIO; MCIOIb30BaTh MPU3HAKU
JIETTMMOCTH LENBIX YUCE, PA3JI0KEHUE YUCIIA HA ITPOCTHIE MHOXKUTEIM JUIsl PEIIEHUS 3a1a4.

OrniepupoBaTh NOHIATHEM: CTENEHb C PALIMOHATBHBIM MOKA3aTEIEM.

OniepupoBaTh NOHATHAMU: JorapuM YUCIIa, JECATUIHBIC U HATYPATbHBIE JIOTAPU(PMBI.

YpaBHeHUs1 M HEpaBEHCTBA

[IpuMmeHsTh CBOWCTBA CTENEHH /s MPeoOpa3oBaHUs BBIPAKEHUH; OMEpUPOBATH
MOHATUSAMHU:  [IOKA3aTeJIbHOE YPAaBHEHHME U HEPABEHCTBO; pEUIaTh OCHOBHBIE  THUIIBI
MOKa3aTeJIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonasaTe  TIpeoOpazoBaHus BBIPAKECHHH, COIEpKAIIMX JIOTapu(MBI; OMEepUpoOBaTh
MOHITUSIMH:  JIoTapu(PMHUUECKOE YpaBHEHHE W HEPABEHCTBO; peIIaTh OCHOBHBIE THIIBI
norapupMUUECKUX YpaBHEHUIN U HEPABEHCTB.

HaxoauTe pemeHnss npocTeNmx TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMH: CUCTEMA JTUHEUHBIX YPaBHEHUHN U €€ PElIeHUE; UCIO0JIb30BaTh
CHUCTEMY JINHEMHBIX YPABHEHUN JJI1 PELIEHUS IPAKTUYECKUX 3a/1a4.



HaxonuTek penieHus nNpocTernx CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUN U
HEPABEHCTB.

MogenupoBaTh peaqbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKCHHS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33Ja4M, UCCIIEI0BATh OCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBarh MOHATUSAMH: TIepUOAWYECKas (QYHKIUSA, TMPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUYKU 3KCTpeMyMma (YHKIIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX IS Kcce0BaHusl QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  TrpadUKA  [OKAa3aTeIbHOW,  JorapupMuyeckod  u
TPUTOHOMETPHUYECKUX (PYHKIHI; N300pakaTh X Ha KOOPIAUHATHOM IUIOCKOCTH U HMCIOJIB30BAThH
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH IJHUHEHHBIX YpaBHEHUH W
MCIIOJIb30BATh UX JUISl PEILICHUSI CUCTEMBbI JINHEWHBIX ypaBHEHUI.

Hcnonp3oBare Tpapuku (YHKUWN A7 MCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTn4yeckoro aHajamsa

OnepupoBaTh  NOHATHSAMHU:  HENpepbiBHas  (QYHKUMS;  TPOU3BOAHAS  (YHKIINM,
UCTIOJIF30BaTh TE€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOAHON IS peICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIMMA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOJAHYIO ISl UCCIE€NOBaHUS (QYHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEOBAHUS K TOCTPOEHUIO I'pauKOB.

Hcnonb30BaTh NPOM3BOAHYIO IJIs1 HAXOXKACHUS HAWIIYYILEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMHU: NEpPBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUUECKUH U
(buznyecKkuil CMbICT UHTErpaa.

Haxoauth nmepBooOpa3Hble deMeHTapHbIX (YHKIUN; BBIYHCISATH UHTErpai mo GopMmylie
Hrrorona—Jleitbnumna.

Pemats nmpuxiagHele 3aa4d, B TOM YHCIE COLMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHYECKOT0 aHaInu3a.

PEAJIMZALIUA BOCIIUTATEJBHOI'O IOTEHLHHUAJIA YPOKA PEAJIM3YETCA
YEPE3:

® YCTaHOBJICHHE JOBEPUTEIBHBIX OTHONICHUH MEX/ITy YUUTEIIEM U €r0 YICHUKAMH,
CIOCOOCTBYIOLIUX MMO3UTUBHOMY BOCIPUSATHIO YUalIUMKCS TpeOOBaHUM U MPOCHO
yUUTeNs, IPUBJICUCHUIO UX BHUMaHUA K 00CyX/1aeMoii Ha ypoke UH(opMaIu,
AKTUBU3AIMH WX TTO3HABATEILHON JIESITEITbHOCTH;

e 00yXJEeHHE IKOJIBHUKOB COOIIOAATh Ha YPOKE OOLIETIPUHATHIE HOPMBI TTOBEJICHUS,
npaBuiia OOIIEHUS CO CTapIIUMHU (YUUTESIMHU) M CBEPCTHUKAMU (00yJaroIuMuUcs),
IPUHIUIBI Y4€OHON TUCIUILIMHBI U CAMOOPIaHU3aliHY;

® [pUBJICYCHUE BHUMAHH UIKOJHHUKOB K IEHHOCTHOMY acleKTy U3Y4aeMbIX Ha ypoKax
SIBJICHHM, OpTaHU3aIus X pabOThI C TTOJIy9aeMON Ha YPOKE COITMAIbHO 3HAYMMOMN
uHpopMaLreil — THUIMUPOBaHUE ee 00CYKIACHNUS, BBICKA3bIBAaHUS YYAIIUMUCS CBOETO
MHEHHUS I10 €€ NOBOY, BBIPAOOTKH CBOETO K HEM OTHOILEHMUS,



HCITOIb30BAHNE BOCITUTATEIIHHBIX BO3MOKHOCTEH COACPIKaHUMA yqe6H0r0 npeamMera
4epe3 JIEMOHCTPALUIO IETSM IPUMEPOB OTBETCTBEHHOT'0, IPAXKIAaHCKOTO TIOBECHUS,
MPOSIBJIICHUS YEIOBEKOIIO0MS U JOOPOCEPACUHOCTH, Yepe3 MOI00P COOTBETCTBYIOIINX
TEKCTOB JUTS YTCHUSI, 3a/1a4 JUIsl PELICHHsI, IPOOJIEMHBIX CUTYaIHi I 00CYKICHUS B
KJ1acce;

IpUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX (HOPM pabOThI yUAIMXCSl: HHTSIUICKTYa bHBIX,
JICTIOBBIX, CUTYaIl[HOHHBIX U, CTHMYJIUPYIOLIMX I03HABATEIbHYIO MOTHBALIUIO
IIKOJIBHUKOB, I[HCKYCCI/Iﬁ, KOTOPLIC JAI0T yJallIuMCs BO3MOKHOCTb HpHOGpCCTI/I OIIBIT
BEJICHUS] KOHCTPYKTHBHOTO JTNAJIOTa; IPYIIIOBOI paboThl Wil pabOTHI B IIapax, KOTOPhIC
y4aT UIKOJIbHUKOB KOMaH/IHOW paboTe M B3aMMOJICHCTBHIO C APYTHMHU AETHMU;
BKJIIOYEHHE B YPOK HI'POBBIX MPOLENYDP, KOTOPBIE IIOMOTAOT IOICPKATh MOTHBAIIUIO
JIeTel K MOMYYCHUIO 3HAHH, HATAKMBAHHIO TIO3UTUBHBIX MEKJIMYHOCTHBIX OTHOLICHHIA
B KJIaccCe, IIOMOTAl0T YCTaHOBJICHUIO I0OpOIKEIaTeIbHON aTMOCc(ephl BO BpeMs YPOKa;
opraHu3anuio medcTsa, HACTABHUYECTBA MOTHBUPOBAHHBIX U 3PYIHUPOBAHHBIX
yYaluXcsl HaJl MX HEYCIECBAIOUIMMHE OJJHOKJIACCHUKAMH, TAFOLIEr0 HIKOJIbHUKAM
coHuaJIbHO 3HAYUMBIN ONBIT COTPYAHHUUCCTBA U B3aMMHOM IIOMOIIIH,

WHUIMUPOBAHKE U TIOACPKKY HCCICIOBATEIBCKOM eI TEIbHOCTH IIKOJIbHUKOB B
paMKax peanu3aluy UMH HHIUBUIYAbHBIX U TPYIIIOBBIX UCCIIEI0BATEIbCKUX IIPOCKTOB,
4qTO JaCT IIKOJbHUKaM BO3MOXHOCTH HpI/IO6p€CTI/I HAaBBIK CaMOCTOATCIIBHOI'O PCIICHUA
TEOPETUYECKOI MPOOIIEMbI, HABBIK TCHEPUPOBaHHS 1 0)OPMIICHUS COOCTBEHHBIX UICH,
HaBBIK YBOKUTEIHLHOTO OTHOIICHHS K UY)KUM HIesIM, 0(DOPMIIEHHBIM B paboTax JAPYrux
MCCIIe/IOBaTENICH, HABBIK MTyOJIMYHOTO BBICTYILUICHHUS IIEPE/I Ay IUTOPHEH,
APTYMCHTUPOBAHUA U OTCTaUBAHUA CBOEH TOYKHU 3pCHHA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsunuyecTtBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undpposbie)
/i NPOrpaMMBI Beero KonrtposabHabie IIpakTuyeckue 0BpazoBaTeIbHbIE
padoThI padoTHhI pecypebi
MHokecTBa palHOHAJIBHBIX U
1 JICICTBUTEIIBHBIX yKcesl. PalinoHanbHbIe 14 1
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
MoKa3zarejieM
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 1
HppauroHanbHble ypaBHEHHS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHH. T pUroHOMeTpUUecKre 22 1
ypaBHEHUS
5 ITocnenoBaTenbHOCTH U IPOTPECCUU 5
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
/i NpOrpaMMeI Beero KonTpoabusbie IIpakTHyeckue 0BpazoBaTEIBLHbIE
padoThI padoThI pecypest
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJIEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHomeTprudecKue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie yucna 6
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuuyecTBo yacoB DJIeKTPOHHbIE
Ne n/n Tema ypoka KoHTpoabHbI IIpakTnyeckun unppoBLie
Bcero oOpa3oBareJib
e paboThsl e paboThl Hbie pecypent
1 MHOk€eCTBO, Olepaluy HaJl MHOKECTBaMHU. /{narpaMmbl 1
Ditnepa—Benna
5 Panmonansubie yncna. OObIKHOBEHHBIC U IECATUYHBIE IPOOH, 1
MPOLIEHTHI, OECKOHEYHBIE IEPUOANUECKUE IPOOH
3 ApudmeTrdeckne ornepauu ¢ parroHaIbHBIMU YHCIIAMH, 1
peoOpa30BaHUS YUCIIOBBIX BBIPAKCHHM
4 [Tpumenenue apobeii v IPOIEHTOB ISl PEIICHUs TPUKIAIHBIX 3a7a4 U3 1
Pa3IMYHBIX OTpaCiell 3HAHUW U PEaJbHOW KU3HU
5 [Tpumenenue apobeii ¥ IPOIEHTOB JUIS PEIIeHUs TPUKIATHBIX 3a7a4 U3 1
Pa3IMYHBIX OTpACIIEd 3HAHUM U pearbHOM KU3HU
HelictBuTenbHbIe yncaa. PalimoHanbHble U MppallMOHAIbHBIE YUCIa
ApudmeTrueckue onepanuu ¢ J1eHCTBUTEIbHBIMHI YUCIaMU 1
8 [TpubmmxE€HHBIC BEIYUCIICHUS, nvpaBI/ma OKpYTJICHUS, TPUKUIKA U 1
OIIEHKA Pe3yJIbTaTa BbIYUCICHHI
9 ToxxmecTBa U TOXXIECTBEHHBIE MPEOOPA30OBAHUS 1
10 VYpaBHEHHE, KOPEHb YPAaBHEHUS 1
11 HepaBeHcTBoO, penieHne HepaBeHCTBA 1
12 Meroa uHTEepBaIOB 1
13 Pemenue nensix U ApoOHO-pAIMOHATBHBIX YPABHEHHUI 1 HEPABEHCTB 1
14 KonTponpHas pabota o Teme "MHOXKeECTBa palliOHAIBHBIX U 1 1

JIECTBUTEIBHBIX YKCell. PaliluoHaIbHEIS YpaBHCHHA U HepaBCHCTB"




15 @ynk1us, crnocoOsl 3ananus GpyHkun. BzanMHo oOpaTHbie GYyHKINU 1
16 I'paduk pyakmuu. O61acTh onpeieIeHUsT 1 MHOKECTBO 3HAYCHHI 1
¢bynkuuu. Hymu ¢pynkunu. [IpoMexxyTKH 3HAKOIIOCTOSIHCTBA
17 YeEtable 1 HeUETHBIC (PYHKITUN 1
18 Crenensb ¢ nenbiM nmokasareneM. CrangapTHas Gopma 3amnmucu 1
JNIEUCTBUTEIILHOIO YHCIIa
19 Hcnonb3oBanue noaxosieit (Gopmbl 3alMCH ASHCTBUTEIbHBIX YHCEI 1
U1 PELIeHUs IPAaKTUYECKUX 3a/1a4 U NMPE/ICTaBIECHUS TaHHbIX
20 CrenenHast GyHKIHUS C HATYpaJIbHBIM H LIEJIBIM MMOoKa3aTenem. Eé 1
CBOMCTBA U rpauK
21 Apudmerndecknii KOpeHb HATYPaTbHON CTEIICHH 1
22 ApudmeTnueckuii KOpeHb HaTypaIbHOW CTEHEHH 1
23 CBoiicTBa apu(hMETHUECKOTO KOPHS HATYPAIBHOHN CTETICHH 1
24 CBoiicTBa apu(pMeTHUECKOro KOPHS HaTypalbHOH CTENeHN 1
25 CaoiicTBa apu(MEeTHYECKOr0 KOPHS HATYpaJbHOM CTENEeHU 1
26 JelicTBus ¢ apuMeTHUECKUMHU KOPHIMU N—Oif CTeTeHn 1
27 JleiicTBUs ¢ apu(METHUECKUMU KOPHSIMH N—O CTENEeHH 1
28 JelicTBus ¢ apuMeTHUECKUMHU KOPHIMU N—Oif CTeTeHn 1
29 JleiicTBUs ¢ apu(METHUECKUMU KOPHSIMH N—O CTENEeHH 1
30 JelicTBus ¢ apuMeTHUECKUMHU KOPHIMU N—Oif CTeTeHn 1
31 CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENeHU 1
32 CoiicTBa u rpaduk KOpHS N-0if CTETICHN 1
33 Pemenue nppannoHaabHbIX ypaBHEHUI. 1
34 Pemrenne nppaimoHabHBIX YpaBHEHUM. 1
35 Pemenne nppanroHalIbHbIX HEPABEHCTB 1
36 Penrenne uppanmoHaIbHBIX HEPABEHCTB 1




37 Pemrenne nppaliMOHaIbHBIX YPaBHEHUN U HEPABEHCTB 1

38 KontponbHas padota nmo teme "ApudmeTndeckuii KopeHb N—oi 1
creneHy. MppanuoHanpHble ypaBHEHUS U HEpABEHCTBA"

39 Omnpenenenue cCUHyca, KOCUHYCa U TAHI'€HCA YUCIIOBOIO apryMeHTa 1

40 CuHyC, KOCUHYC U TaHT'€HC YHUCIOBOI'O apryMeHTa 1

41 ApKCHHYC, apKKOCUHYC M apKTaHI€HC YMCIOBOTO apryMeHTa 1

42 ApKcuHYC, apKKOCHUHYC M apKTaHI'€HC YUCIIOBOTO apryMeHTa 1

43 Tpuronomerpuueckas OKpy>KHOCTb, OIpeCTICHHUE 1
TPUTOHOMETPUUECKUX (DYHKLHUH YUCIOBOrO apryMeHTa

42 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEEIICHNE 1
TPUTOHOMETPHUECKUX (DYHKLIHUH YUCIOBOTO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKHE POPMYITBI. DOPMYITBI CIIOKEHHS. 1

46 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBL. (HOPMYIIBI IPUBEICHUS.

47 OcHoBHbIE TpUroHOMeTpUYeckre Gopmyssl. Dopmysbl ABOWHOTO U 1
MIOJIOBUHHOTO YTJIOB.

48 OcHoBHbIE TpUroOHOMeTpUUeckue Gopmyibl. Cymma u pa3HOCTb 1
CUHYCOB(KOCHHYCOB)

49 OcHOBHbIE TPUTOHOMETpUYECKUE POpMYIIbl. DOPMYIIBI 1
peoOpa3oBaHusl TPUTOHOMETPUUECKUX ITPOU3BEJCHUN B CYMMY.

50 [IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAXKEHUN 1

51 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1

52 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1

53 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1

54 Perrenne TpUrOHOMETPHUECKUX ypaBHEHHI BUIa SiN X=a, COS X=4a, tg 1
X=a, ctg x=a.

55 Pemenne TpuroHoMeTprUUECKUX YpaBHEHUH BHa SIN X=4a, COS X=4a, tg 1

X=a, Ctg x=a.




Pemienue TpuroHOMETPUYECKUX YPABHEHU, CBOJISIIIUXCS K

56 1
anredpanvecKuM

57 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUM, CBOJSAIIUXCS K 1
anredpanvecKkum

58 Perienue TpUroHOMETpHUECKUX YpaBHEHUH METO/I0M pa3jiokKeHUs Ha 1
MHOXHTEJIH.

59 Pemenue TpUroHOMETPUUECKUX YPaBHEHUI METO0M Pa3JIOKEHUS Ha 1
MHOHTEJIH.

60 KonTponbhas padota no teme "®opmysibl TPUTOHOMETPHUH. 1
Tpuronomerpuyeckue ypaBHeHUs "

61 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TTOCIIEI0BATENBHOCTEH. 1
MOHOTOHHBIE [10CIIE0BATETLHOCTH

62 Apudmernuaeckas u reomeTpuaeckas mporpeccun. Vicronp3zoBanue 1
IIPOrPECCUU JJISl PELICHUS] pealIbHbIX 3a/1a4 MPUKJIAJHOTO XapakTepa

63 beckoneuHo yObIBatoiasi reomerpuueckast nporpeccus. Cymma 1
0ecKOHEYHO yObIBaIOIE reOMEeTpUUECKON POrpeccuu

64 dopmyIa CI0KHBIX IPOLEHTOB

65 dopmyria CIIOKHBIX TTPOIEHTOB 1

66 O06o00meHne, cucTeMaTu3alus 3HaHUN 3a Kypc aiaredopsl U Havyall 1
MaTeMaTHueckoro aHanumsa 10 kmacca

67 Hrorosast konTpoabHas paboTa 1

68 O6o001eHne, cucTeMaTu3alus 3HaHUH 3a Kypc aiareOpsl U Havall 1
MareMaTthdeckoro ananmsa 10 kimacca

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanyecTBO 4acoB DIIeKTPOHHbIE
Nen/m | Tema ypoka Kotrrposn Mpaktu = UHQpoBbIE
Bcero YecKHe o0pa3zoBaresb
ble padoThI paGoTh! Hbie pecypebt
1 CreneHsp ¢ palMoHaJIbHBIM IIOKA3aTENEM 1
2 CBolicTBa CTENEHU 1
3 [IpeoOpazoBaHue BEIpAXKESHHH, COMEPIKANIUX PAIHOHATBHBIC CTCTICHU 1
4 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILNX pallMOHAIbHbIE CTEIICHU 1
5 [IpeoOpazoBaHue BEIpAXKESHHH, COMEPIKANIUX PAIHOHATBHBIC CTCTICHU 1
6 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
7 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
8 [TokasaTenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [Toka3aTenbHblE YpaBHEHUS U HEPABEHCTBA 1
10 [TokasaTenbHble ypaBHEHUS U HEPABEHCTBA 1
11 IToka3zarenbHas GyHKIMS, €€ cBOMCTBA U rpaduk 1
12 KonTponbhas padota no teme "CreneHs ¢ paliioHaIbHBIM [TOKA3aTEIEM. 1 1
[TokazarenpHas ¢pynkuus. [lokazarenpHble ypaBHEHUS U HEPAaBEHCTBA"
13 Jlorapudm uucna 1
14 JlecsiTuuHBIE U HATYpaJibHbIE JTOTapUPMBbI 1
15 IIpeoOpa3oBanue BBIPAXKEHUH, COACPIKAIIMX JIOTApU(MBI 1
16 [IpeobOpazoBanme BeIpa)XeHU, COIePKAIIUX JTOTapUPMbI 1
17 IIpeoOpa3oBanue BBIPAXKEHUH, COACPIKAIIMX JIOTApU(MBI 1
18 IIpeoOpa3oBanue BBIPAXKEHUH, COACPIKAIIMX JIOTApU(MBI 1
19 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA 1
20 Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA 1




21 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1
22 JlorapudmMuueckre ypaBHEHHsI 1 HEPAaBEHCTBA 1
23 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1
24 Jlorapudpmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1
25 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U rpaduKH 1
26 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku 1
27 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu 1
28 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku 1
29 [IpuMepsl TPUTOHOMETPUYECKUX HEPABCHCTB 1
30 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
KontpomnbHast pabora no teme "Jlorapupmuueckas GyHKIuUS.
33 Jlorapudpmuueckue ypaBHeHUs U HepaBeHCTBA. TpuroHoMeTpudeckue 1
¢byHkuyu 1 ux rpapuku. Tpuronomerpuyeckue HepaBeHCTBA"
34 HenpepbiBHble QyHKIINT 1
35 Meroa MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1
36 MeTto MHTEpPBAJIOB [UIsl PEIICHNS HEPABEHCTB 1
37 [IpownsBonHas GyHKIIMU 1
38 [TpousBonHas GyHKIUU 1
39 ['eomeTprueckuii 1 GU3NIECKUN CMBICI TIPOU3BOTHON 1
40 I'eomeTpuueckuii ¥ GU3NIECKUN CMBICT IPOU3BOTHON 1
41 [Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKINN 1
42 ITpon3BoiHBIE NIEMEHTAPHBIX (QYHKIUH 1
43 [Ipou3BoiHas CyMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITHI 1
44 [Ipou3BoiHas CyMMBI, IPOU3BEACHHUSI, YACTHOTO (DYHKITHI 1




45 [Tpon3BoHast CyMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUI 1

46 IIpuMeHeHre NpOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTD U 1
KCTPEMYMBI

47 IIpuMeHeHne NpOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTD U 1
KCTPEMYMBI

48 [TpumeHeHre TpON3BOIHON K UCCIIETOBAHHIO (DYHKIMI HAa MOHOTOHHOCTD U 1
KCTPEMYMBI

49 IIpuMeHeHre NPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb U 1
KCTPEMYMBI

50 Haxoxaenne HaubobIIero 1 HaMMEHbIIEro 3Ha4eHus PyHKIHUY Ha OTpe3Ke 1

o1 Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HAYeHUS (DYHKIIMU Ha OTPE3Ke 1

52 Haxoxaenne HaubobIIero 1 HaMMEHbIIEro 3Ha4eHus PyHKIHUY Ha OTpe3Ke 1

53 Haxoxxnenne HanOOobIIero ¥ HAMMEHBIIETO 3HAYCHUS (DYHKIIUY Ha OTPE3Ke 1

54 HaxoxxaeHne HauOobIIero 1 HAMMEHbIIETo 3HauYeHUs (PYHKIIMU Ha OTpe3Ke 1

55 Haxoxnaenne HauboIbI11ero 1 HaMMEHbIIEro 3Ha4eHUsl (PYHKLIUY Ha OTpe3Ke 1
[TpuMeHeHre TPOU3BOTHON /JI1 HAXOXK/IEHUS] HAWIIYUIIEeTo PEeLIeHNs B

56 NPUKIIAJHBIX 331a4ax, U ONpeeIeHNs] CKOPOCTH Mpoliecca, 3aJaHHOTO 1
(dbopmyIoit uinu rpadukoM

57 KonrtponsHas padora o teme "[IponsBoanas. [Ipumenenne npous3BogHoi" 1

58 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX 1

59 IlepBooOpasnas. Tabnuma nepBooOpa3HbIX 1

60 WuTerpan, reomeTprueckuii 1 GU3NIECKHA CMBICI HHTETpaa 1

61 WuTterpan, reoMeTpruuecKuil 1 (GU3NYECKU CMBICI HHTETpaia 1

62 WuTerpain, reomeTpuyeckuil 1 GU3NYECKUI CMBICI HHTETpaa 1

63 Brruucnenue nunterpana no gopmyne Herorona—JIeitOnua 1

64 Brruucnenne uaterpana no popmyne Herotona—JleitOania 1

65 Brruucnenue nunterpana no gopmyne Herorona—JIeitOnua 1




66 Breruncnenue unrerpana mo popmyne Herorona—Jlelioauma 1

67 Cucrembl TUHEHHBIX YpaBHEHUN 1

68 CucTeMbl TMHEWHBIX YpaBHEHHHA 1

69 Pemenue npukimagHbIX 3a7a4 C MOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHUH 1

70 Pemienue npukinagHbIX 3a7a4d ¢ MOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHHH 1

7 CucTeMbl U COBOKYITHOCTH II€JIBIX, PALIMOHATIBHBIX, HPPALMOHATBHBIX, 1
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKUX YpaBHEHUH U HEPABEHCTB

79 CucTeMbl U COBOKYIHOCTH LIEJIBIX, pAllMOHAJIbHBIX, UPPALIUOHATIBHBIX, 1
[0Ka3aTebHbIX, JJIOrapu(PMUUECKUX YpaBHEHUI U HEPAaBEHCTB

73 CucTeMbl 1 COBOKYITHOCTH IIEJIBIX, PAIIMOHATIBHBIX, HPPALMOHATIBHBIX, 1
[0Ka3aTeJIbHbIX, JJIOrapu(PMUUECKUX YPaBHEHUI U HEPAaBEHCTB

74 CucTeMbl 1 COBOKYITHOCTH IIEJIBIX, PAIIHOHATIBHBIX, UPPAIIMOHATIBHBIX, 1
MOKa3aTeIbHbIX, JIOTapHU(PMUIECKUX YpaBHEHUI U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKUMN A7 pelieHUs] ypaBHEHUH U cUcTeM

76 Wcnonb3oBanue rpadukoB GyHKIUN I peLIEHUs] YPaBHEHHUH U CUCTEM
[IpumeHeHMne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILICHUIO

77 MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3 Pa3JInYHbIX 00JIacTel HayKU U peabHOU 1
KU3HH

78 KonrtponbHas padota no teme "MHTerpan u ero npumeneHusi. CucremMsl 1
ypaBHeHU"

79 HarypanbHble U 1ienble yncia B 3a7a4ax U3 peaibHOM KU3HU 1

80 HatypanbHble U 1esible Yncia B 3aJjauax U3 peajbHOM KU3HU 1

81 HarypanbHble 1 1ienble yncina B 3aa4ax U3 peajbHON KU3HU 1

82 [Ipu3Haky JEIMMOCTH LENBIX YUCEI 1

83 [Tpu3Haku JETUMOCTH TEIBIX YUCEIT 1

84 [Ipu3Haky JEIMMOCTH LEIBIX YUCEI 1

85 [ToBTOpenue, 0600MIeHNE, CUCTEMATH3aIIHsl 3HAHUN. Y paBHEHUS 1




86 [ToBTOpeHME, 006001IEHNE, CUCTEMATH3aIMs 3HAHUW. Y paBHEHUS 1
87 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3allisl 3HAHUH. Y paBHEHUS 1
88 [ToBTOpeHME, 006001IIEHNE, CCTEeMAaTH3allis 3HAHUW. Y paBHEHUS 1
89 [ToBTOpeHME, 006001IIEHNE, CUCTEMATH3aIMs 3HAHUW. Y paBHEHUS 1
90 [ToBTOpeHuEe, 0000IIEHNE, CUCTEMATH3allsl 3HAHUN. Y paBHEHUS 1
91 [ToBTOpenue, 06001meHne, cucTeMaTu3anus 3Hannii. HepaBeHcTBa 1
92 [ToBTOpeHME, 0000IIEHNE, CUCTEMaTH3anKs 3HaHuii. HepaBeHcTBa 1
93 [ToBTOpeHME, 006001IEeHNE, cucTeMaTH3alus 3HaHui. HepaBeHcTBa 1
94 [ToBTOpeHME, 0000IIEHNE, CUCTEMaTH3anKs 3HaHuii. HepaBeHcTBa 1
95 [ToBTOpeHme, 0600mEeHNe, cucTeMaTH3alus 3HaHuid. CUCTEeMBbI ypaBHEHUIH 1
96 [ToBTOpeHue, 060061IeHNEe, cucTeMaTH3aus 3HaHui. CUCTeMbl ypaBHEHUI 1
97 [ToBTOpeHmEe, 00001IeHNE, cucTeMaTH3aIus 3HaHuH. DyHKIINN 1
98 [ToBTOpenue, 06061IeHNe, cucTeMaTH3alus 3HaHui. OyHKIUN 1
99 Hrorosas KoHTpoOJIbHAsT paboTa 1
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 O06001enre, cucTeMaTu3aIs 3HaHUH 3a Kypce anreOpbl 1 Havam 1
MareMaruuyeckoro ananusa 10-11 kmaccos
102 O060061eHne, cucTeMaTu3alks 3HaHU) 3a Kypc anreopbl 1 Havall 1
Matematrdeckoro aHaimsa 10-11 kmaccos
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Maremaruka: anreOpa U Hayajla MAaTEMaTUYECKOTO aHallu3a, reoMeTpus. Anredpa u
Hadaya MareMarnyeckoro anannsa, 10-11 ximaccsl/ Anmumos 1A, Komstrua 10.M., TkaueBa
M.B. u apyrue, Axknnoneproe oomectBo «M3narensctBo «IIpocBenienne»

METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA
Meroanueckue pekomeHaanuu kK yaueonuky L. A. Anmumona, FO. M. Konsruna, H. E.
®éEnopoBoil u ap. Anredpa U Havana MaTeMaTH4YECKOro aHanusa, 2023

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

http://fcior.edu.ru

https://ege.sdamgia.ru

http://www.fipi.ru/

viddeouroki.net/

https://uchi.ru/

https://edu.skysmart.ru/

http://resh.edu.ru/

http://alexlarin.net



