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HOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueGHOro Kypca «AnreOpa M Hadajga MaTeMaTUYECKOTO aHAJINM3a»
6a3zoBoro ypoBHs it oOydaromuxcs 10 —11 kmaccoB pa3paboraHa 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.

HOEJIN 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
MHCTPYMEHTAJIbHYIO 0a3y s M3y4eHUs BCEX E€CTECTBEHHO-HAYYHBIX KYypCOB, a € ApYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHUE Y4YalluXcsi Ha YpPOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI KypCOB MH(MOPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJamiuecs OBJIaJIeBal0T YHUBEPCAILHBIM SI3bIKOM COBPEMEHHOM HAyKH,
KOTOpas (hOpMyJIMPYET CBOU JOCTHKEHHsI B MaTeMaTH4ecKoi (opme.

Kypc anre6pbl 1 Hauas MaTeMaTHYECKOro aHaJIM3a 3aKJa/bIBa€T OCHOBY JUIsl YCIIELIHOTO
OBIIQJICHUSI 3aKOHAMH (U3UKH, XHWMHUH, OWOJIOTHUH, TIOHNMAHUS OCHOBHBIX TEHICHIMNA
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh UX B IOBCEIHEBHOM XM3HU. B Toxe
BpeMs OBJIaJIeHUE a0CTPAKTHBIMHU U JIOTUYECKU CTPOIMMM MaTeMaTHUECKUMH KOHCTPYKLHAMHU
pa3BUBaeT yMEHWE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTH YTBEpIKICHUS,
HCIIOJIb30BaTh 0000IlleHne U KOHKpETH3aluio, abcTparupoBaHHWE W aHAJOrHio, (opMHUpYET
KpPEaTHBHOE M KPUTHUECKOE MBIIUICHHE. B X0/1e n3ydeHus: anreOpsl U Hadall MaTEMaTUIeCKOTro
aHaiu3a B cTaplleil 1IKojie ydaluecs MOJy4daroT HOBBIM OMNBIT PELICHUS MPUKIATHBIX 3aj]ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~ MaTeMaTH4YeCKMX MOJeNed pealbHbIX CUTyallMid u
UHTEPIpPETAlMK  TIOYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEW B TpPHUPOJIE, HAYKE W B HCKYCCTBE, C BBLIAIOIIUMUCS MaTeMaTHUYECKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o0namaer 3HauMTENbHBIM BOCHHMTATENBbHBIM MOTEHLHAIOM, KOTOPBIA peaan3yercs
KaK yepe3 yuyeOHbI MaTepuai, CocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHMUS,
TaKk ©W 4epe3 crneuupuky ydeOHOH JAESITeNbHOCTH, TpeOyrolel CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJODKUTEIIbHOM KOHIEHTpallud BHUMAaHMs M OTBETCTBEHHOCTH 3a
MOJIy4YEeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadajlaM MaTeMaTHYeCKOTO aHaln3a JISKUT
JeSITeTbHOCTHBIN MMPUHIUT 00YYIEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayaja MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYAET CIECAYIOIINe
coJiepKaTelbHO-MeTOAuYecKue JUHUU: «YUucna W BblUMCIEHUs», «DyHKIUM U TpaduKuy,
«YpaBHeHUS U HepaBeHCTBa», «Hauana maremarnyeckoro aHanuza», «MHOXECTBAa U JIOTUKAY.
Bce ocHOBHBIE COmep)KaTebHO-METOMYECKUE JTMHUNA H3YYaroTCs Ha TPOTSHKEHWH JABYX JIET
o0y4yeHMs B cTapuiei IIKoJe, eCTECTBEHHO MOMOJHSS JIpYr Apyra M IOCTENEHHO HaChIasCh
HOBBIMM TeMaMU M pa3aenamu. JIaHHBIH Kypc SBJSIETCS HMHTEIPATHBHBIM, IOCKOJIBKY



o0bemuHsAeT B cebe coaepKaHWE HECKOJBbKHX MAaTeMAaTHYeCKUX JUCIUILIMH: anredpa,
TPUTOHOMETPUS, MATEMATUUECKUN aHAIN3, TEOPHsI MHOKECTB U Jip. [1o Mepe Toro kak yuaniuecs
OBJIAJICBAIOT BCE Ooyiee MMPOKMM MATEeMATHYECKHMM allllapatoM, y HUX TOCJIEeI0BATEIIBHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIENb PEaJbHOM
CUTyalluu, NMPUMEHITh 3HAHUs, MOJIy4eHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTHYeCKOTrO
aHaJIM3ay, JJIS PEIICHUS CaMOCTOSTENhHO C(hOpMYIHpOBAaHHONW MaTEeMaTHYECKOW 3amadd, a
3aTeM MHTEPIPETUPOBATH MOJIYUCHHBIA PE3YIIbTAT.

CognepxxarenpHO-MeTOIMYECKass  JUHUSA  «Yucna W BBIYMCIIEHUS» — 3aBEpIIAeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBLJIO HAyaTo B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHHE yaensercss (GOpMHUPOBAHUIO MPOUHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3arucu
JEMCTBUTEIIBHOIO YHUCJA, YMEHHE pPALMOHAIBHO BBIOJHATh JACHCTBUS C HHUMH, JENaTh
NPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecss MOJIy4aloT HaBBIKM MHPUOIKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUSI JEHCTBU C YWCIAMH, 3alHCaHHBIMH B CTaHIApTHOU Qopme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

Jluaus «YpaBHEHHUS M HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKEHUU BCEro OOY4YeHHs B
CTaplled WIKOJe, IMOCKOJbKY B KaXJOM paszJeie MporpaMMbl IPEIyCMOTPEHO peUIeHue
COOTBETCTBYIOIHUX 3a1a4d. OOyJaromuecs: OBJIaeBAIOT PA3IMYHBIMA METOIaMHU PEIICHHUS IIEITBIX,
paIMOHATILHBIX, UPPAITUOHATBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKUX
YpaBHEHUH, HEPABEHCTB U UX cUCTEM. [loayueHHbIe YMEHUS HUCIIONb3YIOTCA MIPU MCCIIEJOBAaHUN
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3a]a4 Ha HaXOXXICHHE
HauOOJIBININX U HAMMCHBINUX 3HaYeHU QyHKIMU. [laHHas comepikarenbHas JTUHUS BKIIOYACT B
cebst Takke (OPMUPOBAHWE YMEHUH BBINONHATH pacu€Tel 1o (opmyrnaM, TpeodpazoBaHUs
LEJIbIX, PAlMOHAJIbHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKEHMI, a Takke
BBIpQXECHHH, COJEp)KAIIMX CTerneHu W Jorapudmbl. brarogaps u3ydeHuro airebpanveckoro
MaTepuaia MPOUCXOIUT NajdbHEHIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO MBIIUICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAaCCYXICHUH, pabOThl C CHUMBOJBHBIMHU
dbopMamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEHN M 3aBUCUMOCTEN B BHUJIC PABEHCTB M HEPAaBEHCTB.
Anrebpa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI Ui PEIICHHs] IPAKTHUECKUX U €CTECTBEHHO-
HAy4YHBIX 3a]1a4, HAIJSITHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

ConepkarenbHO-MeToIuuecKast TUHUS «DYHKIUKA U TpadUKu» TECHO MEPETUIeTaeTcs C
JpYTUMHU JIMHUSIMU Kypca, IOCKOJIbKY B KakKOM-TO CMBICIE 3a1aé€T IOCIEI0BaTENbHOCTD
U3ydeHUs Marepuana. lV3ydeHue CTENMeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKIUH, MX CBOWCTB W TpadUKOB, HCIOIb30BaHME (YHKIMN 175
peuieHust 3ajad W3 JAPYruX Y4eOHBIX MPEIMETOB U PEAThbHOM >KM3HU TECHO CBS3aHO KakK C
MaTeMaTHUYeCKUM aHAJIM30M, TaK U C pelIeHHeM ypaBHEHUH u HepaBeHCTB. [Ipu sTom Gombinoe
BHUMaHue yjensiercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXKIY
pPa3IUYHBIMH  BEJIMYMHAMHU, WCCIEIOBATh TIOJyYeHHbIE (YHKIUHU, CTPOUTh WX TpaduKH.
Marepuan »TO coaepKaTeIbHOW JMHWUW HAIEJIeH Ha pa3BUTHE YMEHHH W HABBIKOB,
MO3BOJIAIONINX  BBIp@XKaTh 3aBHUCHMOCTH MEXAYy BeIMYMHAMH B  pa3IuyHOi  dopme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIMIEHHI0O ¥  KOHKPETH3AIWH,
WCTIOJI30BAaHHUIO AHAJIOTUH.

ConepxxarenbHast nuHusa «Hadama maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 331a4, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX TOSIBIIIETCS BO3MOXXHOCTH MCCIIEAO0BATh U CTPOUTH rpaduku QYHKIIHH, OTPEIEIsaTh UX



HauOOJIbIINE U HAMMEHBIINE 3HAYEHUS, BBIYUCIIAT IUIOMAAN (GUryp nu o0bEMBI Tell, HaXOAUTh
CKOPOCTM M YCKOpPEHHs mpoueccoB. JlaHHas coaepaTeilbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH IIOCTPOEHMSI MaTEMaTHMUECKUX MOJEIECH pealbHbIX CHUTYyalllMi, HaXO0)KIEeHUs
HAWIy4Illlero pelleHus] B NPUKIAJHBIX, B TOM YHCIIE COLMAIbHO-IKOHOMMUYECKHUX, 3a/adax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opManbHO-JIOTUYECKOT0 M KPEaTUBHOTO MBIIUICHUS, ()OPMHUPOBAHUIO YMEHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOyuarommecss y3HAIOT O
BBIJIAIOIIMXCSL Pe3ysbTaTaX, IMOJYYEHHbIX B XOJE Pa3BUTHUA MAaTEMaTUKM KaK HayKd, U HX
aBTOPAX.

CopnepxarenbHO-MeTOANYECKAsT TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSILIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpEeTUKO-MHOKECTBEHHbIE IIPEICTABICHNS IPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTUKM U IpeylaraloT Haubosiee YHUBEPCAIbHBIN A3BIK, 00bEIUHIOIINI
BCE pas3jieibl MaTeMaTUKU M €€ MPWIOXKEHWH, OHM CBS3bIBAIOT pa3Hble MaTeMaTHYECKue
JUCLUIUIMHBL B eAuHoe 1enoe. [loaromy BaXHO 1aTh BO3MOXHOCTh IIKOJBHUKY HOHMMAThH
TEOPETUKO-MHOKECTBEHHBIN SA3bIK COBPEMEHHOM MaTeMAaTWKHM U HCIOJb30BAaTh €ro s
BBIPQ)KEHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hauasa MaTeMaTUYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoOJIeJIel peallbHbIX CUTYallUi, UCCIIEJOBAHMSI 3TUX MOJEJIEH ¢ IIOMOIIBIO amnmapara aareopsl u
MaTeMaTHYECKOr0 aHaJM3a W MHTEPIPETALUU IOJYYEHHBIX pe3yabTaToB. Takue 3aJaHus
BIUIETEHBl B KaXAbI M3 pPa3lielioB IPOTrpaMMbl, MOCKOJBKY BECh MaTepuall Kypca IIMPOKO
MCIIOJIb3YETCSI JJIsl pelleHHs IPUKIAIHBIX 3a1ad. [lpu pentennn peaabHbIX IPAKTHUYECKHUX 3a/1a4
yyaliecs: — pa3BUBAlOT  HaONIOAATENbHOCTh,  YMEHHE  HAXOOUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIOJIb30BATh AHAIOTUIO, 00001IaTh M KOHKPETH3UPOBATh IMpOOJIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHUs MNPUKIATHBIX 337ay OpraHu3yercs B
Ipolecce U3y4eHHs BCeX TeM Kypca «Anredpa n Hauajga MaTeMaTUYECKOTO aHaIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayajl MaTeMaTH4ecKoro aHajau3a Ha 6a30BOM
ypoBHE oTBOAUTCS 2 yaca B Hezaemto B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a Ba
roja ooyuyenus — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia ¥ BLIYMCICHHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKIIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciIel 3HAaHUU U PEaIbHOM JKU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
oTepanuu ¢ JACHCTBUTEIbHBIMHU uuciaMu. [IpuOmmkEHHbIe BIYMCICHUS, TIPAaBUIa OKPYTIICHHUS,
IPUKUAKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ nenbiM nokazateneMm. CranpapTHas Gopma 3alucH ASHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amucu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPELIeHUs
MPAKTUYECKUX 3aJ[a4 U IPEICTABICHUS JAHHbIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmMeTndaeckumMu
KOPHSIMHM HaTypaJbHOW CTEIICHMU.

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

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

VYpaBHEeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Permienue nenbIx U 1poOHO-pAlMOHANIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemrenne nppanimoOHaNBHBIX YpPaBHEHNUN U HEPaBEHCTB.

PemieHnne TpuroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHnEe ypaBHEHHMI M HEPABEHCTB K PEIIEHUIO MAaTEMAaTUYECKUX 3a7ad M 3a1ad u3
pa3IMYHBIX 00JIacTe HAyKU U peabHON )KU3HH.

DyHKIUHN U TpaPUKH

@yHK1M, criocoOs! 3ananus pyHkiuu. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHUH ¢yHkuuu. Hymu gynkuun. ITpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHast QyHKIUsI ¢ HaTypajJbHBIM U IIENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaguK KOpHs N-0i CTEHEHH.

TpuroHomeTrpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKUIUH
YHCIIOBOTO apryMeEHTA.

Hayana maTremMaTH4uecKkoro aHajaimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajjaHHsl  IocieoBaTreabHOCTE.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OecKOHEUHO YOBbIBAIOLIEH reoMeTpHUYecKOd MPOrpeccuu.
@dopMyna CIOXKHBIX IPOLEHTOB. Mcrnosp30BaHME MPOrpeccuu Uil PEIICHMs PEeabHBIX 3aJad
IIPUKIIATHOTO XapaKkTepa.

MHuoxecTBa H JIOTHKA



MHoOkecTBO, Oonepalnuu HaJl MHoOkecTBaMH. J(marpammbl Dinepa—Benna. [Ipumenenue
TCOPCTUKO-MHOKCCTBCHHOT'O aIrrmapara i1 ONUCaHWs PCAJIbHBIX IMPOLCCCOB U SIBJIGHI/If/’I, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

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

CreneHsb ¢ palMOHANBHBIM ITOKa3areaeM. CBONWCTBA CTENCHHU.

Jlorapudm uncna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTApH(PMBI.

YpaBHeHusI U HEPaBEeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMIOHAIBHBIM IIOKA3aTEIEM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

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

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMmeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIUIECHUI0 MAaTEMaTHMYECKHUX 3ajJad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HAyKU U peabHOM KU3HU.

DyHKIUHN U ITpaGUKH

Oyukuus. [lepuoguueckue  dynkuuu. IIpomMexXyTku  MOHOTOHHOCTH — (DYHKILIHH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOoinbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IpaQUKH.

[ToxazarenbHas u gorapudmuueckas GyHKIUHU, X CBOMCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKIUI A7 UCCIEIO0BaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havaja maTeMaTH4eCKOro aHaJIu3a

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB.

[TpousBonHas Gpynkiuu. ['eomerpuueckuii 1 GU3NUECKUl CMBICT POU3BOTHOM.

[TpousBoaHbIe 31eMEHTAapHBIX (QYHKIMH. DOpMyIJbl HAXO0XKJIEHUS MPOU3BOJHONW CYMMBI,
MIPOU3BENICHUS U YaCTHOTO (PYHKLIUH.

[TpruMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl (YHKIIMN Ha OTPE3Ke.

[IpumeHeHre NPOU3BOAHON i HAXOXKACHHUS HAWIY4IIEro pEeUIeHHs B MPHUKIaJHbIX
3ajjauax, JJs ONpeesIeHHsl CKOPOCTH Ipoliecca, 3aJaHHOro (pOpMyIIoi niK rpaukoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuidi M (Qu3MuecKuil cMbicia. Brpluncienue HHTErpaga 1o
dbopmyne Hetorona—JleliOnua.



IINTAHUPYEMBIE PE3YJIbTATBI

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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEepPU3YHOTCS:

['paxxiaHCcKOE BOCIIUTAHUE:!

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOY4YaIOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOT'0 4IEHAa POCCUMCKOrO OOIIECTBa, MPEACTABICHUEM O MaTeMaTHUUYEeCKUX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U HA3HAYCHUCM.

[TaTpnoTHyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPaXKIAHCKOM MICHTHUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOSIIIEMY POCCHUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTHIKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
JTOCTHIKEHUH B IPYrUX HayKaX, TEXHOJIOTUSX, cepax IKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>)KCHUI HAyKU U JIEATEIbHOCTBIO YYEHOrO; OCO3HAHMEM JIMYHOIO BKJIaJa B MOCTPOCHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTH4EeCKOe BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYXKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

PuU3nYECcKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TNPUMEHSIThH MaTeMaTH4YeCKue 3HaHUsA B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHHE, cOATaHCHUPOBAHHBIA PEKUM 3aHSATUN M OTABIXA, peryispHas (usuyeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBHUTEIHHOU
JeSITENIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHATBEHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKONH M €€ MPHIIOKEHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U
caMo00pa3oBaHUI0 HAa TPOTSDKEHWHM BCEW JKU3HHM, TOTOBHOCTHIO K AKTUBHOMY YYacTHUIO B
PELICHUHU IPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKOM HApaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYNbTYpbl, IMOHUMAaHHEM BIUSHUS COLHUAIbHO-
HDKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpebl, OCO3HAHUEM



I00aTbHOTO  XapakTepa JKOJOTMYECKUX MpoOjeM; OpUeHTaluell Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHMUN Ui PEeLIeHMs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
[IOCTYIKOB Y OLEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPY)KAIOILEH CPEJIBI.

L{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTUYeCKOW HAayKH Kak chepbl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKHM M MAaTEMaTUYECKOM KYJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJIATh IPOEKTHYIO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MaremaTrukay
XapakTepU3YIOTCS  OBJAJEHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMl,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00yyalowuxcsa (0ceoenue mMemooo8 NOHAHUS OKPYICAIOUe20 MUpa,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMenbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIABIATH M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXIYy MOHATUAMHU; (POPMYIHpPOBATH OMpPEICICHUS MOHSITUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKIACHUSX; IPEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® J[eNaTh BBIBOJIBI C HCIIOJNIB30BAaHHEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX U WHIYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPsSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBI;

e BBIOMpaTH Croco0 perieHus y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HaHOOJIee TOIXOISAIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

bazoBble uccnenoBarenbckue AeHCTBHS:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICAOBATEIIBCKUH  MHCTPYMEHT  IO3HAHMUS;
dbopMyIHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIECIOBAHUE TIO0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTo OO0BeKTa, SBICHUS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;



e camoCTOATeNbHO  (hopMynupoBaTh 00OOIIEHMS ¥ BBIBOABI IO  pe3yibTaTaMm
IPOBEIEHHOIO HAOJIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHUIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOLIECCA, a TAK)XKE BBIIBUIATh IPEATIOI0KEHUSA
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOMPOC U
JUIsl pELIEHNUs 3a1a4H;

e BpIOMpaTh HMHPOPMALUIO M3 HCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTpYKTYpUpPOBaTh HH(POpPMALMIO, MPEACTaBIATH €€ B  pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaTh HAJEKHOCTh HMHPOPMALMHU [0 CAMOCTOSTEIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOI TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0JIe 00CYXJIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIIEMBI,
pemiaeMoil  3ajaud, BbBICKa3bIBaTh UJEH, HAIEJCHHbIE Ha IIOUCK PEIICHUs;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrMX YYacTHUKOB JIMAJOra,
0oOHapyKUBaTh pazIMune U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEJCTaBIATH PE3yJIbTAaThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIEJOBAHNUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Yy4€TOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUAYAJILHOW pabOTHI
OpU pelIeHuH Y4YeOHbIX 3a/]ay; MPUHUMATh IeJIb COBMECTHOH JesTEeIbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbI PadoT,
JIOTOBApUBATHCS, OOCYXKJAaTh TpOILECC M pe3yibTaT padoThl; 0000IaTh MHEHHS
HECKOJILKHX JTIOJIEH;

® 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
IPOIYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaiom opmMuposanue CMviCi08bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzanus:



COCTABJIATh IIJIaH, AJTOPUTM pEIEHUs 3aJadd, BBIOMpaTh CIOCOO peleHus ¢ y4EToM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

e BJAJCTh HAaBbIKAMHM I[IO3HABATEIBHOW pE(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pe3yJabTaTOB; 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, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJlbTaTa LEIH W YCIOBUAM, OOBACHATH NPUUYHUHEI
JOCTMDKEHUSI WJIM HEIOCTHIKEHUS PEe3y/lbTaTOB JIEATENbHOCTH, HAaXOAWUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro Kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero oduiero o0pa3oBaHUs TOJDKHO OOECIIeYnBaTh JOCTIKEHHE CICIYIOUIMX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yuciaa 1 BbIYMCTIEHUS

OrnepupoBaTh MOHATHSIMH: PALMOHATIBLHOE M JEHCTBUTEIBLHOE YHMCIO, OOBIKHOBEHHAs
JeCATUYHAsS IPOOk, TPOLICHTHI.

Bremonusate apudmMerndyeckue Omnepanud ¢ palMOHAIBHBIMM U JACHCTBUTENbHBIMU
YHCIaMH.

BreinonHsaTe npuOMMKEHHBIE BBIYHCICHUS, WCIONB3Yys MpaBWIa OKPYIJIEHHUS, [eaTh
MPUKUIKY U OLEHKY PE3yJIbTaTa BHIYUCICHUI.

OnepupoBaTh MOHITUSIMH: CTETMEHb C LIEJBIM MOKa3aTeleM; cTaHAapTHas Gopma 3amucu
JNEHUCTBUTENHFHOTO YHCTa, KOPEHb HATypaJlIbHON CTENEHH; MCIOJIh30BaTh MOIXOIAIIYI0 (hopmy
3aIACH IEUCTBUTENIBHBIX YUCEI ISl PEIICHUS MPAKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHbIX.

OnepupoBaTh TOHSATHUAMU: CHHYC, KOCHHYC W TaHT€HC TIPOU3BOJBHOTO  YIJIA;
MCIIOJIb30BAaTh 3aMMCh IPOU3BOJIBHOTO yIJIa Yepe3 0OpaTHbIe TPUTOHOMETpUYECKHEe (HYHKITUH.

YpaBHeHHUs] M HEPABEHCTBA

OrniepupoBaTh MOHSATHUSAMH: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO; 11€JI0€, PAIIMOHAIILHOE,
HMppaloHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BoeimonuaTe  mpeoOpa3oBaHUs ~— TPUTOHOMETPHUECKUX  BBIpAXEHHH W pemiarh
TPUTOHOMETPUUYECKUE YPABHEHHUS.

BrImoTHATE MpeoOpa3oBaHuUs IIENIBIX, PAITMOHAIBHBIX W UPPAMOHATBHBIX BBIPAXKEHUN U
pemaTh OCHOBHBIE TUIIBI LEJBIX, PAIMOHATIBHBIX U UPPALMOHATBHBIX YPABHEHU U HEPABEHCTB.

IIprMeHsATh ypaBHEHUS U HEPABEHCTBA Ul PELICHHUS MAaTEMaTUYECKUX 3a/ad U 3a7a4 U3
pa3IMYHBIX 00JacTel HAYKH U PeabHOM KU3HU.



MogenupoBaTh peanbHbIE CHUTYallMM Ha s3bIKE anreOpbl, COCTABIATh BBIPAXKEHUS,
yYpaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auyM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTb NOHATUAMU: (YHKLUS, CIIOCOOBI 3alaHUs (PYHKIUH, 001aCTh ONpeaeIICHUs
¥ MHO>KECTBO 3Ha4eHUH (YyHKIUH, rpaduK QYyHKINU, B3AUMHO OOpaTHBIE (DYHKITHH.

OnepupoBaTb MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIMH, HyIU (QYHKIHUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUS] YPAaBHCHHH.

Crpouth U 4yuTaTh rpauKu JTUHEHHOW (YHKIMH, KBAAPATHUHOW (YHKIMH, CTETICHHOMN
(YHKINU C LENBIM ITOKa3aTeIEM.

Hcnonb3oBate rpaduku GYHKUMN U1 UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JPYruX y4yeOHBbIX HPEIMETOB M pEaIbHOM KU3HH; BbIpaXaTb (HopMyJamu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

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

OnepupoBaTh MOHATHAMHU: OECKOHEYHO yOBIBAIOIIAasi T€OMETpUYECKast MPOTPECCHsi, cymMma
0EeCKOHEYHO yObIBAIOIIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBaTh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEN M MPOrPEeCcCHil JUIsl pelieHHs] pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHU: MHOKECTBO, OIE€PALIMU HAJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT Ui ONUCAHUS PEaJIbHBIX MPOLECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBarh MOHATUSAME: ONPECICHIE, TEOpeMa, CIEJCTBHE, I0KA3aTeIbCTRO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh MOHATHSMM: HATypaJlbHOE, I1€J0€ YHUCIO; MCIONb30BaTh MPHU3HAKU
JEIUMOCTH LIEJIBIX YUCEI, PAa3JIOKEHUE YHUCIIA HA TIPOCTHIE MHOKUTEIN I PELICHUS 3a/1a4.

OnepupoBaTh MOHATHUEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapupM dKcia, TECATUUHBIE U HaTypallbHbIE JIOTapU(PMBI.

YpaBHeHUsI M HEPABEHCTBA

[TpuMeHsTh CBOMCTBa CTemeHW s MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
MOHATUSAMHU: IIOKA3aTE€IIbHOE YpAaBHEHUE U HEPABEHCTBO;, pEIIATb OCHOBHBIC  THIIbI
MTOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

BoimonHsaTe mpeoOpa3oBaHus BBIPAKEHUHM, COJEpXKAIIMX Jorapudmsl; ornepupoBaTh
HNOHATUAMM: JIOTapU(MUUYECKOE YpaBHEHHE U HEPABEHCTBO; pEUIaTb OCHOBHBIE THIIbI
JorapupMHUUECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMU: CUCTEMa JIMHEHHBIX ypaBHEHUH U €€ pelIeHue; UCI0JIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUM JUIS PEILICHUS IPAKTUYECKUX 3aady.



HaxonuTh penieHust MpoCTEUIINX CUCTEM U COBOKYIMHOCTEN pallMOHATBHBIX YPaBHEHUN U
HEPaBEHCTB.

MonenupoBaTh peajbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33Ja4M, UCCIIEI0BATh OCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBaTh MOHATUSMHU: TIEpUOAWYECKAs (YHKIUS, MPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUYKU 3KCTpeMyMma (YHKIMH, HauOoJiblliee U HaWMEHblee 3HaueHus (PyHKUUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX IS Kcce0BaHusl QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBarh  TOHATHSAMH:  TpadUKH  TOKA3aTeNbHOW,  Jorapudmuyueckol  u
TPUTOHOMETPHYECKUX (PYHKIMI; N300pakaTh MX HA KOOPAUHATHON IIOCKOCTH M MUCIIOJB30BATh
JUISl pEeLLICHUs YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaduKH JIMHEHHBIX YpaBHEHUH W
WCIIOJIH30BATh WX JIJISL PEIICHUS CUCTEMbI JIUHEHHBIX YpaBHEHUH.

Hcnons3oBare rpaduku QYHKIMH I UCCICIOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHSATHSAMH:  HENPEpbIBHAS  (QYHKIWS;  MPOW3BOAHAS  (YHKIUY;
UCTIOJIF30BaTh TE€OMETPUYECCKHIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM JUIsl PEIICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIMMA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIMIA.

Hcnonp30BaTe TPOM3BOJAHYIO ISl HCCleNoBaHMS (YHKIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHUS K TOCTPOCHHIO IPa(hUKOB.

Hcnonb30BaTh NPOM3BOAHYIO JIsl HAXOXKACHUS HAWIIYYIIEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[MATbHO-3KOHOMUYECKHX, 3a/1a4ax.

OrnepupoBaTh MOHATHSIMHU: TEPBOOOpa3Hasi W WHTErpajl; MOHUMATh T€OMETPUUECKHI U
(buznyecKkuil CMbICT UHTErpaa.

Haxoauts mepBooOpa3Hble 3eMeHTapHbIX (YHKIHI; BBIYUCIATH MUHTErpai Mo Gopmyine
Hrrorona—Jleitbnumna.

Pemats nmpuxiagHele 3aa4d, B TOM YHCIIE COLMAIIbHO-3KOHOMHUYECKOIO U (PU3NYECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHUECKOI0 aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
n/n NPOrpaMMmblI Bcero Konrpoarkre TpaxTiecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
MHoecTBa pallMOHaIbHbBIX U
1 JEUCTBUTENLHBIX YHcel. PalimoHaibHbIe 13 1
YpaBHEHHUS U HEPABEHCTBA
5 ®ynkuuu U rpapuku. CTeneHsb ¢ 1elbM 7 1
HoKasaresiem
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1
WppannonanbHble ypaBHEHUS U HEPaBEHCTBA
Dopmyisl
4 TpUroHOMETpHUH. T pUroHOMEeTpUUYECKHE 22 2
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5 0
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 3 1
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[TPO'PAMME




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsp ¢ paliOHaIbHBIM TOKA3aTENIEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1 1
YpaBHEHHsI 1 HEPAaBEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12 1 1
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHoMeTpuueckue 12 1 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 12
6 CucTeMbl ypaBHEHHHA
7 HatypanbHble u 1ienbie uncna
8 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 15 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 4







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

n/n

Tema ypoka

MHOXECTBO, OTepaIuy Hajl
MHOXeCTBaMU. JluarpaMmpl
Ditnepa—Benna

PanumonannHBIC YKCHA.
OOBIKHOBEHHBIE U JECITUYHBIE
IpoOu, MPOLIEHTHI, OECKOHEYHBIE
MepHOANYEcKHe Ipoou

KoaunuecTBO 4acoB

Bcero

KonTpo
JIbHbIE
padoThI

[MpakTnyeckn
e pabdoThbI

JarTa uzydyenus

10 IUIAHY no gpaxkry

02.09

04.09

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchbl

Apudmerrueckue onepaum ¢
paloHaIbHBIMU YHCTIAMH,
peoOpa3oBaHuUs YUCIOBBIX
BBIPAKECHUI

09.09

[Ipumenenue npobeii 1 IpPOLEHTOB
JUISL peIIeHUs TPUKIIAHBIX 3a/1a4 U3
Pa3IMYHBIX OTpaciel 3HAHUM U
peanbHON KU3HU

11.09

[Ipumenenue npobeii 1 IpPOLEHTOB
JUISL peIIeHUs TPUKIIAHBIX 3a/1a4 U3
Pa3INYHBIX OTpACiIel 3HAHUN 1
peanbHOU KU3HU

16.09

JleicTBUTEIbHBIC YKCIIA.

18.09




PanvoHanbHbIE M MppALlIOHAIBHBIC
qyucia

Apudmerndeckre onepaum ¢
JeCTBUTEIILHBIMU YHCIIAMHU
ToxnmecTBa U TOXKIECTBCHHBIC
npeoOpa3oBaHus

23.09

25.09

YpaBHEHHE, KOPEHb YPABHEHUS

30.09

10

11

HepasenctBo, perienue
HEpaBEHCTBa

MeTton HHTCPBAJIOB

02.10

07.10

12

13

14

15

16

Pemrenue nensix u Apo6HO-
paIMOHATBLHBIX YPABHCHUH U
HEPABCHCTB

KonTponbHas pabota mo Teme
"MHOXeCTBa pallHOHAIBHBIX U
JIEACTBUTEIBHBIX YUCE.
PanmonansHbIe ypaBHEHUS U
HEpaBeHCTB"

OyHKIMA, CIOCOOBI 3aJaHUS
¢byakuu. Bzaumuo obpaTHbie
byHKIIIT

I'paduk Gyakuuu. O61aCTh
OIIpeENIEHUSI 1 MHOXKECTBO
3HayeHuil pyHkuuu. Hymu
¢byukuu. [IpomexyTku
3HAKOIOCTOSIHCTBA

Yérable 1 HeUETHBIC (PYHKLIUU

09.10

14.10

16.10

21.10

23.10

17

CreneHs ¢ O EJIBIM ITOKAa3aTCJIEM.

06.11




CrangaprHas popMa 3arucu
JEUCTBUTEIILHOTO YUCIIA

Hcnons3o0Banne noaxoaqiien
(hOpMBI 3amMCH IEHCTBUTEIBHBIX

18 11.11
YUCEJ JIJISl PEIICHUS] IPAKTUYECKUX
3a/1a4y ¥ IPE/ICTaBIICHUS TaHHBIX
CrenenHast GyHKIIHS C
HaTypaJbHBIM U LIEJIBIM

19 yp . . 13.11
nokazareiieM. E€ cBoiicTBa u
rpaduk
KontposbHas padorta mo

20 teme"DyHKIIMU U TpaduKy. 18.11
CreleHs ¢ 1eIbIM ITI0Ka3aTeaem"
ApudmeTnueckuii KOpeHb

21 N 20.11
HaTypaJbHOM CTENEHU
ApudpmeTrueckuii KOpeHb

22 . 25.11
HaTypaJbHOW CTENEHU
CBolicTBa apu(PMETHUECKOTO KOPHS

23 puc p 27.11
HaTypaJbHOW CTENEHU
CBolicTBa apu(hMETHUECKOTO KOPHS

24 pud p 02.12
HaTypaJbHOM CTENEHU
CBoiicTBa apuhMETHUECKOTO KOPHS

25 P p 04.12
HaTypaJIbHOW CTENEHU
JleicTBHs ¢ apu(hMETHISCKUMH

26 pHd 09.12
KOPHSIMH N—OU CTETICHH
JleicTBHs ¢ apu(hMETHISCKUMH

27 I;) (b 11.12
KOpHSIMU N—OU CTENEeHU

28 JleiicTBus ¢ apuMeTUIECKIMHU 16.12




KOpPHSIMU N—Oi1 CTENEHU

JleiicTBus ¢ apuMeTUIECKIMHU

29 g 18.12

KOpHSIMHU N—OM CTEIEeHU
eUCTBHS ¢ apU(METHICCKUMU

30 A pucb 23.12
KOpPHSIMU N—OM CTENEHU
Pemenne upparnnoHaabHBIX

31 vpp 25.12
YpaBHEHUI U HEPABEHCTB
Pemenne nppanmoHaabHBIX

32 UPP e 13.01
YpaBHEHU U HEPABEHCTB
Pemenne nppanmnoHaibHBIX

33 VPP e 15.01
YpaBHEHUH U HEPABEHCTB
Pemenne uppainnoHaabHBIX

34 vpp 20.01
ypaBHEHU U HEPABEHCTB
Pemenne nppanmnoHaabHBIX

35 "ppall 22.01
ypaBHEHU U HEPABEHCTB
CaoiicTBa ¥ rpauk KOpHs N-oi

36 pagHK Kop 27.01
CTETICHH
CaoiicTBa 1 rpaguk KOpHsI N-oi

37 pag p 29.01
CTEIICHHU
KonTponbnas pabota mo Teme
"Apudmernueckuii KOpeHb N—0oi

38 pr¢ P 03.02
crenenu. MppannoHanpHble
YpaBHEHUs U HEPAaBEHCTBA"
CuHyc, KOCUHYC ¥ TaHT€HC

39 Y Y 05.02
YHUCJIOBOI'O apryMeHTa
Cunyc, KOCHHYC M TaHT'€HC

40 Y Y 10.02
YHUCJIOBOT'O apr'yMEHTa

41 ApKCHHYC, apKKOCHUHYC U 12.02




APKTAHI'CHC YU CJIOBOI'O apryMCcHTa

ApKcUHYC, apKKOCHHYC U

42 17.02
ApKTAHTEHC YHCIOBOTO apryMeHTa
Tpuronomerpuveckasi OKpy>KHOCTb,

43 onpe/ieJICHUE TPUTOHOMETPUUECKHIX 19.02
(GYHKIIUH YMCIOBOTO apryMeHTa
TpuronomeTrpudeckas OKpy>KHOCTb,

44 OIpeaeICHUE TPUTOHOMETPUUECKUX 24.02
(GYHKIHH YHACIIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPHUICCKUE

45 R R 26.02
bopmyIbl
OCHOBHBIEC TPUTOHOMETPUICCKUE

46 p P 03.03
dhopMyIibl
OCHOBHBIE TPUTOHOMETPHUICCKUE

47 R R 05.03
bopMmyIbI
OCHOBHBIE TPUTOHOMETPHUICCKUE

48 P P 10.03
(bopMyIibL
[Ipeobpa3zoBanue

49 Peobp . 12.03
TPUTOHOMETPHYECKHUX BBIPAXKECHUN
[IpeobpazoBanue

50 peodp . 17.03
TPUTOHOMETPUYECKHUX BBIPAKCHUN
[IpeobpazoBanue

51 beodp . 19.03
TPUTOHOMETPUYECKHUX BBIPAKCHUN
[IpeoOpa3zoBanue

52 Peobp . 31.03
TPUTOHOMETPUYECKHUX BBIPAKECHUN
KonTponbhas pabota no teme

53 OHTP P . 02.04
Tpuronomerpudeckue GopMyIIbI

54 Pemenue TpuroHoMeTprUYIECKUX 07.04




YpaBHEHUI

55

56

Pewrenne TpuronoMeTpudecKkux
YpaBHEHUU

Pemenue TpuroHoMeTpruuecKux
ypaBHEHUI

09.04

14.04

57

Pemrenne TpuroHOMeTpU4ECKUX
YpaBHEHUU

16.04

58

59

Peurenne TpuroHoMeTpu4ecKux
YpaBHEHUU

Perienue TpUroHOMeTpUUECKUX
ypaBHEHUH

21.04

23.04

60

KonTponbhas padota no teme
KonTponbhas padbota no teme
"Tpuronomerpuyeckue ypaBHeHus"

28.04

61

62

63

64

IlocnegoBaTenbHOCTH, CIIOCOOBI
3aJIaHMS TIOCIIECA0BATCIIBHOCTEH.
MOHOTOHHEBIE ITOCIEA0BATEILHOCTH

Apudmernueckas u
reOMETPHUYECKAsl IPOrPECCUH.
Hcnons3oBanne nporpeccun 1uist
peIICHUA PCAJIbHBIX 3aaa4
MIPUKJIAHOTO XapaKTepa

beckoneuno yOsiBaromas
reoMeTpHUECKas POrPECcCHsL.
Cymma OeckoHEYHO yObIBaromie
Tr€OMETPUYECKON ITPOTPECCUH

dopmyJia CIOKHBIX IPOLIEHTOB

30.04

05.05

07.05

12.05

65

dopmyra cIoKHBIX TPOLEHTOB

14.05




O0001menue, cucTeMaTH3alUs
3HaHUi 3a Kypc anreOpbl ¥ HaYas

66 1 19.05
MaTeMaTudeckoro aHammsa 10
KJ1acca

67 HTorosas KOHTpOJIbHASA paboTa 1 21.05
O0001enue, cucTeMaTH3alUs

68 3HAHUU 32 Kypc anreOpbl U Hayal 1 26,05
MaremMaTH4decKkoro anammza 10
KJ1acca

OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOT'PAMME




11 KJIACC

Jara nzydyenus

KoaudecTBO yacoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoa o nnany Mo dgaxry
n/n IIpakTHyeckn o0pa3oBaTe/bHbIE
Bcero  bHBIE
e padoThbI pecypcbl
padoThI
CreneHs ¢ pallMOHAIBHBIM 1OKa3aTeIeM 02.09
CaoiicTBa cTeneHN 04.09
[IpeoOpazoBanue BbIpaKEeHHH,
3 peobp P 1 05.09
CoJIepXkKalliX palOHAIbHbIE CTEIIEHU
IIpeoOpa3zoBaHye BEIpAKCHUM,
4 Peodp P 1 09.09
COJIepXKaIINX pariOHAIBHBIE CTETICHU
[TpeoOpa3zoBaHue BbIpaKEHHH,
5 peobp P 1 11.09
COJIepXKalINX pariOHATBHBIE CTETICHU
[loka3zaTenbHbIE ypaBHEHUS U
6 P 1 12.09
HEpaBEHCTBA
IToka3aTenbHbIE ypaBHEHUS U
7 P 1 16.09
HEpaBEHCTBA
[TokazarenbHble ypaBHEHUS U
8 P 1 18.09
HEpaBEHCTBA
[Toka3aTenbHble ypaBHEHUS U
9 P 1 19.09
HEpaBEHCTBA
[TokazarenbHbIE ypaBHEHUS U
10 P 1 1 23.09
HEpaBEHCTBA
Iloka3zaTenpHas KIIMs, €€ CBOMCTBA U
11 Oy 1 25.09
rpaduk
12 KonTtponsHas padora no teme "CreneHnb 1 1 26.09




C PALIMOHAJILHBIM MTOKA3aTEJIEM.
[TokxazarenbHast QyHKIHSL.
[TokazarenbHble YpaBHEHUS U
HepaBeHCTBA"

13 Jlorapudm ymncna 30.09
€CATUYHbBIE U HATYpPAJIbHEIE

14 A P 02.10
JorapupMbl
IIpeoOpa3oBanue BEIpaKEHUH,

15 peobp P 03.10
coJiepXKaIiux Jorapudmpl
IIpeoOpa3zoBaHye BEIpAKCHUM,

16 P p p 07.10
COJepKAIINX JIOTapH(PMBI
IIpeoOpa3oBaHue BEIpaKeHUH,

17 peobp P 09.10
coJIepKaIiuXx Jorapudmpl
IIpeoGpa3oBaHye BEIpAKECHUM,

18 beodp P 10.10
coJIeprKalIuXx Jorapudmol
JlorapnpmMudeckne ypaBHEHUS U

19 pug yp 14.10
HEPABCHCTBA
Jlorapudmuyeckue ypaBHEHHUS U

20 puep P 16.10
HEPaBEHCTBA
JlorapunmMudeckne ypaBHEHHUS U

21 pue P 17.10
HEPaBEHCTBA
JlorapunmMudeckne ypaBHEHHS U

22 pH P 21.10
HEPaBEHCTBA
Jlorapudmuueckas GyHKIMA, €€

23 apug Pymicu 23.10
CBOMCTBa U TrpapuK
KoHnTtponbHast pabota 1mo Teme

24 "Jlorapudmuyeckas GyHKIus, €€ 24.10

cBoiicTBa 1 rpapuk"”




OO6nacTp onpeneneHuss 1 MHOKECTBO

25 3HAYCHUH TPUTOHOMETPHUIECKUX 06.11
byHKIHHA
UeTHOCTh, HEYETHOCTD, IIEPUOTUIHOCTH

26 proa 07.11
TPUTOHOMETPUYCCKUX (PYHKIIHIA
CBoiicTBa TPUTOHOMETPUUYECKHUX

27 AP P 11.11
byHKIMI
OyHKIH Y=COS X, ee CBOWCTBA U

28 YHILHA Y ’ 13.11
rpaduk
dyHkus Y=Sin X, ee CBOICTBA U

29 yHiL Y 14.11
rpaduk.

30 Oyukuus y=tg X, ee cBoicTBa U rpapuK 18.11
OO6parHbIe TPUTOHOMETPUUECKHIE

31 p P P 20.11
byHKIUM
[Tpumepbl TPUTOHOMETPUIESCKHIX

32 PUMEDEL TP p 21.11
HEPABCHCTB
[TprMepsl TPUTOHOMETPHUECKUX

33 PHMEPHL TP P 25.11
HEPABEHCTB
[Tpumepbl TPUTOHOMETPUIECKHIX

34 PUMEPBI TP p 27.11
HEPABCHCTB
[IpumepbI TPUTOHOMETPUYECKHUX

35 PUMEPLI TP p 28.11
HEPABCHCTB
KonTpomnpHas pabota mo Teme
KonTpompHas pabota mo Teme

36 "TpuroHomerpuieckue GyHKIUU U UX 02.12
rpaduxu. Tpuronomerpudeckue
HepaBeHCTBA"

37 HenpepoiBable QyHKINN 04.12




MGTOI[ HUHTCPBAJIOB JIA pCIICHUS

38 05.12
HEPaBEHCTB
MeTtoa HHTEpBAIOB JJIsl pEIICHUS

39 PRAIOR AP 09.12
HEPaBEHCTB

40 [TpounsBoaHas GyHKIHH 11.12

41 [IpousBonHas GyHKIIUU 12.12
['eomerpuueckuii 1 GU3NIECKUN CMBICIT

42 pieckutit it ¢ 16.12
IPOM3BOIHON
I'eomerpruecknii U PU3NYECKUI CMBICIT

43 pirieciui it ¢ 18.12
POM3BOIHON

44 [Ipou3BoaHbIE AIIEeMEHTAPHBIX (HYHKIUN 19.12

45 [TpousBoHBIE IeMEHTAPHBIX (PYHKUINH 23.12
[TpousBomHast CyMMBI, TPON3BEICHHS

46 P YMMEL TP ACHIEL 25.12
YacTHOTO (PyHKIUH
[Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,

47 POHBBOIAT EYNMBL TIPOHEEEA 26.12
Y4acTHOTO (DYHKIIMH
[Tpou3BoiHAs CyMMBI, TPOU3BECHHUS,

48 POHBBOIAT EYNMBL TIPOHEECEA 13.01
Y4acTHOTO (DYHKIIMH
[IprMeHeHne npon3BOIHON K

49 UCCIIeIOBaHMIO (PYHKIMI Ha 15.01
MOHOTOHHOCTH U IKCTPEMYMBI
IIpuMeHeHne Npou3BOIHON K

50 UCCIIeIOBaHHIO (PYHKIMI Ha 16.01
MOHOTOHHOCTH U IKCTPEMYMBI
IIpuMeHeHne Npou3BOIHON K

o1 UCCIIEIOBaHMIO (DYHKIMI Ha 20.01
MOHOTOHHOCTb U IKCTPEMYMBI

52 [IpumMeHneHne MpON3BOTHOMN K 22.01




UCCIIEIOBAaHHIO (PYHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

53

54

55

Haxoxxnenne HanOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUST (YHKITUU HA
OTpe3Ke

Haxoxnenne HanOOJIbIIEro 1
HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU HA
OTpe3Ke

Haxoxaenne HauOoIbIIETO U
HAMMEHBIIIETO 3HAYCHUST (PYHKIIUU HA
OTpe3Ke

23.01

27.01

29.01

56

Haxoxnenne HanOompIIero u
HAUMEHbBIIETO 3HaUCHUS PYHKIIMH Ha
OTpEe3Ke

30.01

57

Haxoxxnenne HanOoIbIIETO 1
HaWMEHBIIIETO 3HAYCHUS! QYHKIIUU HA
OTpEe3Ke

03.02

58

59

60

Haxoxxaenre HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUST QYHKIIUU HA
OTpEe3Ke

[Ipumenenre npou3BOIHOM IS
HaXO0XIEHUS HAaWITy4lIEro pelieHus B

MMPUKJIAAHBIX 3aaa4dax, I ONIPCACIICHUA

CKOPOCTH Tpoliecca, 3aJaHHOT0
dbopmyroi uiu rpaguKoM
KonTtponbHas pabora o Teme
"ITponsBoaHas. [Ipumenenue
IPOU3BOIHON"

05.02

06.02

10.02




[lepBooOpa3nas. Tabnuna

61 12.02
epBOOOPa3HBIX
ITepBooOpaszuasa. Tabauna

62 Y p I 13.02
epBOOOPA3HBIX
HuTerpan, reoMeTpuyeCcKu 1

63 pasL, . P 17.02
(bU3UYEeCKU CMBICIT HHTETpaJia
WnTterpan, reoMmeTpuyecKuil 1

64 P . p 19.02
(bU3UYECKU CMBICII HHTETpasia
WnTerpan, reoMmeTpuyecKuil 1

65 P . p 20.02
(GU3HYECKUI CMBICT HHTETpaia

66 Boruncnenue uaterpana no ¢gopmye 2402
Herorona—JleitOHuma

67 Brruucnenue unTerpana no gopmyie 26.02
Herorona—JleiiOHuma
Briancnenune uaTerpana mo popmyie

68 HTerp opwy. 27.02
Herorona—JleiiOHuma

69 Brruncnenue uaTerpana no hopmye 03.03
Herorona—Jleiibaumna
Brruncnenune niomanaeit puryp c

70 manci guryp 05.03
MOMOIIIBIO WHTETpaja
Brruncnenue niomaneit uryp c

71 mazei Guryp 06.03
MTOMOIIIBIO UHTETpaa.
KonTpoabHas padora 1o TeMe

72 OHTP P ) 10.03

Hurerpain u ero npuMeHeHue

73 CucTtembl TUHEHHBIX YpaBHEHUN 12.03
Pewienne npukiiagHeIxX 3a1a4 ¢

74 IOMOIIBIO CUCTEMBI JIMHEUHEBIX 13.03

ypaBHEHU U




75

Pewenne npukiiagHeIxX 3a1a4 ¢
IIOMOUIBbIO CUCTEMBI JINHEHHBIX
ypaBHEHUH

17.03

76

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeJbHbIX, JIOTapU(HMUIECKUX
YPaBHEHHUI U HEPABEHCTB

19.03

77

CucTtembl 1 COBOKYITHOCTH IIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(HMHUECKUX
YpaBHEHUI U HEPABEHCTB

20.03

78

79

Hcnons3oBanue rpadukoB GyHKIUI
JUTSL PEeUICHUs] YPAaBHEHUN M CUCTEM
Hcnonb3oBanue rpaukoB GyHKIUH
JUISl PeLIeHNs] ypPaBHEHUH U CUCTEM

31.03

02.04

80

[IprMeHeHne ypaBHEHUMN, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJ1a4 U3
pa3InYHbIX 001acTe HAYKU U peaslbHOM
KU3HU

03.04

81

KonTponbhas pabota no teme
KonTponbhas pabota no teme "
Cucremsl ypaBHeHHI"

07.04

82

83

HarypanbHbie 1 1iesbie ynciia B 3aj1a4ax
W3 peaIbHOMN )KU3HU

HarypanbHsie 1 1enble yncna B 3agadax
U3 pEAIbHOM KU3HU

09.04

10.04

84

HatypanbHble 1 1esble uncia B 3a7adax

14.04




U3 pEATbHOM )KU3HU

85 [Tpu3HaKy AEIMMOCTH LETBIX YUCEI 16.04

86 [Ipu3Haku qeIUMOCTH LEJBIX YHCE 17.04

87 [Ipu3Haky 1€TMMOCTH LIEJIBIX YUCEN 21.04
IToBTOpEHMEe, 00001IEHNE,

88 P ! 23.04
CUCTeMAaTH3all¥s 3HAaHUH. Y PaBHCHHS
IToBTOpenue, 06001IIEHNE,

89 P y 24.04
cUCTeMaTH3alus 3HaHUi. Y paBHEHMSI
IToBTOpEeHue, 00001IEHNE,

90 P ! 28.04
CHUCTeMaTH3al¥s 3HAaHUH. Y PaBHCHHS
IToBTOpeHue, 00001IEHNE,

01 P Hend 30.04
CHUCTeMAaTH3al¥s 3HAaHUH. Y PaBHCHHS
IToBTOpEeHue, o000IIEHHE,

92 P ! 05.05
cUCTeMaTH3allus 3HaHUH. Y paBHEHHUSI
IToBTOpeHue, 0000IIEHNE,

03 P ! 07.05
cucreMaTH3anus 3HaHui. HepaBeHcTBa
IToBTOpenue, 0000IIEHNE,

04 P Hend 12.05
cucreMaTH3anus 3HaHui. HepaBeHcTBa
IToBTOpEeHue, o000IIEHHE,

95 P . 14.05
cucTemarm3arus 3HaHui. HepaBeHcTBa
IToBTOpEHHnE, 0600IIIEHHE,

96 P ! 15.05
cucremaTu3anus 3HaHuil. HepaBencTBa
[ToBTOpenwme, 0600MIEHNE,

97 cucreMaTtu3arus 3HaHui. CUCTEMBI 19.05
yYpaBHEHUN
IToBTOpEHME, 00001IEHNE,

08 P B 21.05

cucremaTusanus 3Hanuil. OyHkuuu




[ToBTOpeHnue, 06001ICHNE,

99 o 1 22.05
cucTeMaTH3anus 3HaHui. OyHKIUN

100 Wrorosas KoHTpOJbHAS paboTa 26.05

101 HroroBast koHTpoIbHAs paboTa 28.05
O0001Ienne, cucreMaTH3amus 3SHAaHUH

102 3a Kypc anreOpbl U Hadal 1 29,05
MareMaruyeckoro ananusa 10-11
KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* MaTemarTuka: aJIre6pa M Hadajla MaTCMaTU4YCCKOro aHajin3a, rcOMETpHus. Anre6pa K1 Havdalia

MaTeMaTudeckoro ananu3sa, 10-11 xmaccel/ Anumos 1L A., Komsrun FO.M., Tkauesa M.B. u

npyrue, AkunonepHoe obmectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Maremaruka: anreOpa ¥ Hadalla MAaTeMaTHYCCKOro aHaim3a, reomeTpus. Anrebpa u
Hauaja Maremathueckoro anamm3a, 10-11 kmaccel/ AmumoB II.A., Konsrun IO.M.,
TxaueBa M.B. u npyrue, AknmonepHoe obmiectBo «M3mparenscTBo«lIpocBenieHne»

Enuneiii rocynapctBeHnsli ox3amer 2023,2022 r Matemaruka. Y4eOHO-TPEHHPOBOYHEIE
MaTepHuaisl Aiist moArotoBku ydammxcs / @UIN-M.: Uarennekr-Llentp,

Hekpacos B.b., I'ymun M.J., Xurynés JILA.. Maremaruka. Y4eOHO-CIIpaBOYHOE
nocobue. CII16.: ®unuan uznarenscTBa «IIpocBemenuey, 2012

AJl.CemenoBa, WM.B.Smenko « EI'D Maremaruka, TeMaTH4eCKUE TPEHUPOBOYHbIE
3a/1aHUS»

A.Jl.CemenoBa, M.B.SImenxko «EI'D Marematnka. Tumnosple dK3aMeHAIIMOHHEIC
BapuaHTe» 2023, 2024

A.B. CemenoB, A.C. Tpenanun, W.B. fAmenxo, WN.P. Bricoukwuii, IL.U. 3axapos
«Matemaruka 6a30Bbiii ypoBeHb EI'D. ['oToBUMCH K HK3aMeHY.» MoOCKBa, U3/1aTEIbCTBO
«Unrennext-Lentp» 2024r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET:

www.edu.ru (caiit MOuH P®).
www.school.edu.ru (Poccuiickuii 001ieo0pa3oBaTesbHbIN TOPTAN).
www.fipi.ru (caiiT @eneparbHOrO HHCTUTYTA MEIarOTHIECKUX H3MEPEHUI).

www.math.ru (MaTepHeT-nogaepxka yuureneil MaTeMaTUKH).
http://www.ege.edu.ru [Topran EI'D (napopmarnmonnoi nognepxku EI'D)
http://www.resh.edu.ru/ Poccuiickast 31eKTpOHHAs IIIKOJIa
http://mo.spbappo.ru MoGusHOE IeKTPOHHOE 00pa30BaHUE



http://www.ege.edu.ru/
http://www.resh.edu.ru/
http://mo.spbappo.ru/
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