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MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO AHAIHU3a»
0azoBoro ypoBHs it obydatomnuxcst 10 —11 kmaccoB paszpaborana Ha ocHoBe DenepalbHOTO
rOCyJapCTBEHHOTO 00pa30BaTENbHOIO CTAaHIAapTa CpenHero oOmero oOpa3oBaHHs, C Y4ETOM
COBPEMEHHBIX MUPOBBIX TPEeOOBaHWM, MPEABABISEMBIX K MaTeMaTHYECKOMY O0Opa30BaHUIO, U
TpaguIMid pOocCUiicKoro oOpa3oBanus. Peanmm3anusi mporpaMMbl 00eCIIEUMBAET OBJIAJCHHE
KIIIOYEBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaAMOPA3BUTHUA W HCIIPCPLIBHOI'O
o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIHTYPHOTO, JIMYHOCTHOTO W TO3HABATEIHLHOTO Pa3BUTHS
JTUYHOCTH 00YyJarONUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajla MaTeMaTHMUECKOTO aHajIn3a» SBIISETCS OJHUM M3 Hauboiiee
3HaYMMBIX B MPOTpaMMeE CTapiieil MIKOJbI, TOCKOJIbKY, C OJHOH CTOPOHBI, OH o0OecreynBaeT
WHCTPYMEHTAIBbHYIO 0a3y /sl HM3y4eHHUs BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C JpPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIIICHHE YYalluxcsi Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOCHHSI KypCOB MH(QOPMATHKH, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJamrecs OBJIaJeBal0T YHUBEPCAIHHBIM SI36IKOM COBPEMEHHOM HAYKH,
KoTOopast GopMyIHpyeT CBOM AOCTIKEHHS B MaTeMaTHUeCKoi (opme.

Kypc anre6pbl 1 Haya MaTeMaTHYECKOr0 aHAJIM3a 3aKJIaJbIBa€T OCHOBY JUISl YCHEIIHOTO
OBJIAZICHUSI 3aKOHAMH (HU3UKH, XWMHUHU, OWOJOTHH, TIOHNMAaHUS OCHOBHBIX TEHICHIINI
HSKOHOMHKHU U OOIIECTBEHHOMN >KM3HH, MO3BOJIIET OPUEHTHPOBATHCA B COBPEMEHHBIX LIU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIHOJIb30BATh UX B MOBCEIHEBHOW *U3HU. B TOXeE
BpeMsl OBJIaZicHUE aOCTPAaKTHBIMU M JIOTUYECKH CTPOIrMMHM MAaT€MaTHYECKUMHU KOHCTPYKLUSMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb YTBEPXKICHMS,
HCIIOJIb30BaTh 0000IIEHNEe W KOHKPETH3AIHMio, a0CTparupoBaHWE W aHAIOTHIO, (GopmMupyer
KpPEaTUBHOE U KPUTHUYECKOE MbIlLIeHHE. B Xo/e n3ydeHus anreOpbl U Hayajal MaTeMaTH4ecKoro
aHajuM3a B CTaplleil LIKOJe ydyallMecs MOJy4aroT HOBBIM ONBIT pEeIIeHUs NMPHUKIAIHBIX 3a7ad,
CaAMOCTOSITEJIBHOTO ~ IIOCTPOGHUS ~MaTeMaTHUYeCKMX MOJENeH pealbHbIX CHUTyaluil u
UHTEpIpPETallMd  MOJIYYEHHBIX pPELICHUH, 3HAaKOMATCA C IPUMEpaMU  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B IpUPOJE, HayKe UM B HCKYCCTBE, C BBLIAIOLIMMHUCA MaTEeMaTUYECKUMU
OTKPBITUSIMU U UX aBTOPAMH.

Kypc ob6nanaer 3HauMTENbHBIM BOCHHUTATENIBbHBIM MOTEHLMAIOM, KOTOPBIA peanusyercs
Kak yepe3 yueOHbII MaTepuall, criocoOCTBYIOLUN (POPMUPOBAHUIO HAyYHOI'O MHPOBO33pEHMUS,
Tak M dYepe3 creuupuKy YydyeOHOW JeATeNbHOCTH, TpeOyromel caMOCTOsTEIbHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIIBHOW KOHIEHTpAllMM BHUMAaHUA M OTBETCTBEHHOCTH 32
MIOJTy4EeHHBIH pe3ynbTar.

B ocHoBe meronuku oOyueHHs anrebpe M HayalaM MaTeMaTH4eCKOTO aHallu3a JISKUT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «Anredpa u Hadyajaa MaTeMaTUYeCKOI0 aHAJIN3a» BKIIIOYAET CIIEIYIOIIHe
coJiepKaTelbHO-METOIMuecKue JUHUU: «YUucna u BbluucieHus», «OyHKuMH U rpadukm,
«YpaBHEHUs U HepaBeHCTBa», «Hauana mMaTeMaTH4eckoro aHanuza», «MHOXECTBA U JIOTHKaY.
Bce ocHOBHBIE cofepkKaTeabHO-METOMYECKUE JIMHUM HM3Y4aroTcs Ha MPOTSDKEHUHM IBYX JIET
oOy4yeHHs: B cTapllel MIKOoJe, eCTECTBEHHO JOMOJHSS JIpyr Apyra M MOCTENEHHO HAChIIAsCh
HOBBIMH TeMaMH U pasjenamu. JIaHHBIH Kypc SBISE€TCS HWHTETPATHUBHBIM, MOCKOJIbKY
oObenuHsieT B cede cojep)KaHue HECKOJbKUX MAaTeMaTH4eCKUX JUCHMIUIMH: anredpa,
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TPUTOHOMETPUS, MATEMATUYECKUN aHAIU3, TEOPHsI MHOKECTB U Jip. [To Mepe Toro Kak y4amiuecs
OBJIAZICBAIOT BCE OoJiee MMIMPOKUM MATEMAaTHUECKUM amIaparoM, y HHX MOCIEI0BaTEeIbHO
(dopMupyeTcsi ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUECKYI0 MOJENb peaJbHOMN
CUTYaIluH, NMPUMCHSITHh 3HAHUs, TMOJIydeHHBICE B Kypce «AnreOpa W Hadalma MaTeMaTUYECKOTO
aHaIM3a», JUIsl PEIIeHHs] CaMOCTOSITEIhbHO C(OPMYITHPOBAHHOW MaTEMaTHYECKOW 3ajadu, a
3aTe€M MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yibTaT.

CopepxarenpHo-MeToAMYeCKass  JUHMS — «YHucma W BBIUMCIIGHHS» — 3aBepIlaeT
(dbopMUpOBaHHE HABBIKOB HWCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBUI0 HAa4YaTto B
OCHOBHOM mikoisie. B crapumeil nmikosie ocoboe BHUMaHue ynaemnsiercss GOpMUPOBAHUIO MPOYHBIX
BBIYUCIIUTEIIBHBIX HABBIKOB, BKJIIOYAIONIUX B C€OS HCIOJIB30BAHHME DPA3IUYHBIX (POpPM 3arucu
JNEHUCTBUTENFHOTO YHWCJIA, YMEHHE PAIMOHAIBLHO BBHITIOJHATH JACHCTBUS C HHUMH, JeNaTh
MPUKUJIKY, OIICHUBATh pe3ynbTar. OOydarommuecs TMOJy4aloT HABBIKM NPUOIKEHHBIX
BBIYUCJICHUH, BBITIOJHEHUS JEWCTBUM C YHMCIaMU, 3alUMCAaHHBIMU B CTaHIApPTHOW Qopme,
WCIIOJIb30BAHUSI MATEMAaTHYECKUX KOHCTAHT, OIIEHUBAHUS YHCIIOBBIX BHIPAXKCHUH.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» pEaTU3YyeTCs Ha MPOTSHKEHHWU BCEro OOydeHUs B
CTapuiel 1IKoJie, TMOCKOJbKY B KaXJIOM pasfesie MNporpaMmbl MPEeTyCMOTPEHO pelleHue
COOTBETCTBYIOIINX 3aa4. OOyuaronuecs: OBIaJIeBaOT PA3IMYHBIMA METOJIAMHU PELICHUS LIETIbIX,
paIrMoOHAIBHBIX, UPPAITMOHAIBHBIX, TTOKA3aTEeNIbHBIX, JTOTAPUIMUUECKUX U TPUTOHOMETPHUECKHIX
ypaBHEHUH, HEPABEHCTB U MX CUCTeM. [loJlydeHHBIC YMEHHS MCTOJIL3YIOTCS MPU MCCIICIOBAHUHT
(GYHKIME ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHWH MPUKIATHBIX 3a/a4 M 3ajad Ha HaXOXKICHHE
HauOOJIBIINX W HAUMEHBINNX 3HaueHUN (yHKIUU. J[aHHAs conepkaTenbHas JHHUS BKITIOYAET B
cebst Takke (OpPMHUPOBAHWE YMEHUW BBITIOJHATH pacd€rsl 1Mo (GopmynaMm, mpeoOpa3oBaHUS
LEbIX, PAlUOHAIBHBIX, UPPALHMOHAIBHBIX M TPUTOHOMETPUYECKMX BBIPDAKECHHUM, a TakkKe
BBIPKEHUH, COJepKalluX cTerneHu W Jorapudmbl. brarogaps u3ydeHuio aiareGpanyeckoro
MaTepuasa MPOUCXOAUT JaibHeHlee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yuaiuxcs, (OPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PacCyXACHUH, pabOThl C CHUMBOJIbHBIMU
dbopMamMu, IpeICTaBICHHUs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 3374, HArJSAJHO IEMOHCTPUPYET CBOM BO3MOMKHOCTH KaK A3bIKa HAYKH.

CopepxarenbHo-mMeToanueckas JuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaeTcs ¢
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakKOM-TO CMBICIE 3aJa€T NOCIEI0BaTEIbHOCTD
M3y4deHuss Marepuana. l3ydeHwe CTenmeHHOH, IOKa3aTeabHOHW, JOorapupMHUUECKOH |
TPUTOHOMETPUYECKUX (PYHKUIMNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKIUN s
pelieHus 3aJad U3 APYruX Y4eOHBIX MPEIMETOB M pEalbHON >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK U C pelleHueM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Oosbinoe
BHMMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMylaMU 3aBHCHUMOCTH MEXIY
pa3NMYHBIMU BEJTHMYMHAMH, HCCIEIOBATh IMOJTY4YeHHbIE (YHKIUU, CTPOUTh HUX TpaduKH.
Marepuan 3TON cOAep)KAaTEeIbHON JIMHUM HAlEJIeH Ha pPAa3BUTHUE YMEHMM U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIP&XKaTh 3aBUCHUMOCTHM MEXAY BEIHYMHAMHU B  pa3iuyHOi  dopme:
aHAIMTUYEeCKOM, Trpaduueckod u ciaoBecHO. Ero wu3ydeHwe cmnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOIMIEHHIO U  KOHKpETH3alluH,
HCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHus «Hadana maTeMaTHUYeCKOro aHajau3a» MO3BOJISET CYIIECTBEHHO
pacIIUpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIMHBIX 00yJaromuMcs, Y
KOTOPBIX MOSIBISIETCS BO3MOKHOCTh UCCIIEIOBATh M CTPOUTH Tpaduku (HYHKIHHA, OTPEAeNsATh UX
HauOOJbIINE U HAUMEHBIIINE 3HAUCHUS, BBIYUCIATH MJIOMAI GUTYp U OOBEMBI Tel, HAXOAUTh
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CKOPOCTM U YCKOpPEHHs IpoueccoB. JlaHHas copaep)kaTreiabHas JUHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHMSI MAaTEMaTHUYECKUX MOJENEH peallbHbIX CHUTyallui, HaXO0KIEeHUs
HAaWIY4lllEro pelIeHUs B IPUKIAIHBIX, B TOM YHCJIE COLMAIBbHO-?PKOHOMHYECKHX, 3ajayax.
3HaKOMCTBO C OCHOBAaMH MAaTE€MaTHUYECKOTO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(opMaIIbHO-TOTHYECKOTO U KPEaTUBHOTO MBINUICHUS, (POPMHPOBAHUIO YMEHHUI pPacro3HABaTh
MIPOSIBJIEHUSI 3aKOHOB MaTEeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuarouiuecss y3HaAKT O
BBIJAIOIIMXCSl pe3ysibTaTaX, IOJYYEHHBIX B XOJ€ Ppa3BUTHS MaTeMaTHUKU Kak Haykd, M HX
aBTOpax.

CopepxarenpbHo-MeTOANYECKasE TUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIILIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOKECTBEHHbIE ITPEICTABICHHS IPOHU3BIBAIOT BECH
KypC LIKOJbHOW MaTeMaTUKU U IMpeajaraloT Hanbojee YHUBEPCAIbHBIN S3bIK, 00bEANHSIOMINN
BCE pa3lenbl MaTeMaTHMKd M €€ TNPUIOKEHHH, OHM CBS3BIBAIOT pa3Hble MaTeMaTUYECKUE
JUCUMIUIMHBL B eauHoe 1ienoe. [lo3ToMy BaXKHO JaThb BO3MOKHOCTH IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3IK COBPEMEHHOM MaTEeMaTHUKH W HCIOJIb30BAaTh €ro Jyis
BBIPAYKEHUSI CBOMX MBICIICH.

B kxypce «AnreOpa u Hayajga MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TAK)K€ OCHOBBI
MaTeMaTHYEeCKOr0 MOJIEIMPOBAHUS, KOTOPbIE NMPU3BAHbI CPOPMUPOBATH HABBIKM IMOCTPOCHUS
MoJieNiel peasbHbIX CUTyalluid, UCCIEOBAaHUS 3TUX MOJIENel ¢ MOMOIIbIO amnmnapara aireOpsl u
MaTeMaTHYeCKOr0 aHajiu3a M HMHTEPHpETaluy TOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIUIETEHBl B KaXK/bIil M3 pa3[esioB MPOrpaMMbl, MOCKOJIbKY BEChb MaTepuan Kypca IIHMpPOKO
UCIOJIb3YeTCs Ui pelIeHUs MPUKIaaHbIX 3a1a4. [Ipu pemeHnn peanbHbIX NPaKTUYECKUX 3aau
yyaiigecsi — pa3BUBalOT  HAONIOAATENbHOCTh,  yYMEHHE  HAXOJUThb  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJB30BaTh AHAIOTHIO, 0000IaTh M KOHKPETH3UPOBATH MPOOJIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEUICHHUS MPHUKIAJHBIX 337ad OpPraHu3yeTcsl B
IpolLecce U3y4eHus Bcex TeM Kypca «Airedpa U Hauaja MaTeMaTUYeCKOTO aHATN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM niiaHe Ha M3ydeHHUe Kypca anreOpbl M Hayaja MaTeMaTUYeCKOro aHajau3a Ha 6a30BOM

ypOBHE OTBOJMTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B Heaeno B 11 kimacce, Bcero 3a /iBa
roma 00y4eHUS — 170 JacoB.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yucsia ¥ BbIYUCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAnYeckue  apoobu. ApudMeTuueckwe Ornepandd ¢ PalMOHATBHBIMH  YHUCIIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUd. [Ipumenenue apoOeii M TPOIEHTOB ISl PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 PA3JIMYHBIX OTPACIEH 3HAHUN U PEAIbHOU KU3HMU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalMOHAIbHBIE yucia. Apudmernyeckue
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCICHUS, MPAaBUIa OKPYIJICHMUS,
MIPUKUKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ menbiM mnokasareneM. CranmapTHas dopma 3amucu JACUCTBUTEIBLHOTO YHCTIA.
Hcnonb3oBanue mnoaxonsdmie ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPaKTUYECKUX 337a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHON crTeneHu. JleficTBus ¢ apupmeTHuecKuMu
KOpPHSIMHM HATYPAJIbHOW CTETICHH.

CuHyc, KOCUHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpaKeHH. OCHOBHBIC TPUTOHOMETPHYECKHE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, peleHHe HepaBeHcTBa. Merton
WHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Peurenne nppanioHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Peurenne TpUroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHre ypaBHEHHMII M HEPAaBEHCTB K PEIICHUIO MATEeMaTHUYECKUX 3aJad U 3aJ1ad U3
Pa3IMYHbIX 00JaCTe HAYKH U peaIbHOM JKU3HH.

DyYyHKUUM U TPaPUKH

OyHKIWsA, criocoObl 3ananus Gyakuun. ['paduk Gyakumun. Bzanmuo oOpatHbie GyHKITUN.

OO6nacTh onpeaeneHuss 1 MHOXKeCTBO 3HaueHui (yHkiuu. Hynu dyakmuu. [Ipomexyrtku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM MoKa3zareiaeMm. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHS N-0H CTEIICHHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX  (YHKIIHMA
YHUCJIOBOIO apryMEHTa.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBaTenbHOCTH,  CIOCOOBI  3aJaHMsA  IOCJIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEOBATEIBLHOCTH.

Apudpmernueckass U reoMeTpuueckas — mporpeccud. beckoHeuHo — yObIBaromas
reomerpuyueckas nporpeccus. CymMMma OECKOHEYHO YObIBaroIlell reoMeTpUYecKoi Imporpeccuu.
dopmyna CII0XHBIX IPOLEHTOB. Vcrnonb30BaHWE MPOTPECCHM Ul PELIEHUS PEATBHBIX 3a/1ad
MPUKIIAHOTO Xapakrepa.

MHoKecTBa M JIOTHKA



MHoxecTBO, onepaluu Haja MHoXecTBamu. Juarpammel Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO anmapara Juisi OIMCaHUs pPEeajbHBbIX IPOLECCOB W SBJICHUH, IIpU
peleHNH 3aa4 U3 APYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYMCICHUS

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YUCEIL.

Crenenb ¢ pallMOHAIBHBIM MOKa3areneM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypaibHbIE JIOTAPUPMBI.

YpaBHeHusI U HepaBeHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JTOTapu(MBI.

[IpeoOpa3oBanHue BbIpaKEHUH, COAEPKALINX CTENIEHH C pallMOHAIbHBIM [OKa3aTeNIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucteMbl JIMHEMHBIX ypaBHEHUH. PelieHue NpUKIaAHBIX 3a7ad C MOMOIIBI0 CHUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEeMaTHYECKUX 3ajad U
3a/1a4 U3 pa3InYHBIX 00JIaCTEel HAYKU U PEAIbHOM KU3HH.

DyHKUUM U TPaPUKH

Oyuknusa.  [lepuogmveckue  Gyakmuu. [IpoMEeXyTKH  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMM. HaunOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenpHas u norapudmuueckas QyHKIUU, X CBOMCTBA U IpadUKH.

Hcnons3oBanue rpadhukoB GyHKITUH 1)1 pEIICHUS] YPAaBHEHUH U JIMHEHHBIX CHCTEM.

Ucnonb3oBanue rpapukoB (QyHKIUI Ui UCCIIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOSHUKAIOT MPHU PEeUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Havana maTteMaTH4ecKoro aHajimsa

HenpepriBHbie ¢yHKIME. MeTo 1 HHTEPBAJIOB /7Sl pEIICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerprueckuii u GU3NIECKUI CMBICI IPOU3BOIHOM.

[IpousBonHbie 3neMeHTapHBIX GyHKIHUA. DOPMYNIbl HAXO0XKACHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUHA.

[IpumeHeHre TPOU3BOAHON K UCCIIEOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
HaxosxneHne HanOoJIbIIEro ¥ HAMMEHBIIETo 3HaYeHUs1 (YHKLUU Ha OTPE3Ke.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHHUS HAWIYUIIETO DPELIEHUS B IPUKIIAJHBIX
3ajjauax, AJs OINpeaesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOT0 (GopMyIIoi nil rpadukom.

IlepBooOpa3nas. Tabnuua nepBooOpasHbIX.

Wuterpan, ero reoMerpuyeckuii M (¢u3MUecKuil cMbICi. BbluncieHue HMHTErpasia 1o
dopmyne Herorona—1Jleii6Huna.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOrO mpenmera «MaremaTnka» OOJDKHO OOECIeYrBaTh JOCTHIKEHHE Ha
YPOBHE cpenHero ooOmero o0pa3oBaHMUsA CIEAYIONIMX JMYHOCTHBIX, METAlpeIMETHBIX |
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Y/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHUS IMPOrpaMMbl Y4eOHOTrO mpeaMera «MaremaTtukay
XApaKTEPU3YIOTCS:

I'paxxraHCKO€ BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3MIMKU OOYy4Yarollerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHMCKOIrO OOIIEecTBa, MPEACTABICHUEM O MaTeMaTHUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHHUH, Mpolenyp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OIpPOCHl W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIMUSIMH U HAa3HAYCHUEM.

[TarpnoTHyeckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'paKIAaHCKOW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOAIIEMY POCCHMCKOM MaTE€MaTHWKH, I[€HHOCTHBIM OTHOIIEHUEM K JOCTHIKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K HCIOJb30BAHUIO ATUX
JTOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHICKOro HapoAa; c(HOPMHPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM INPUMEHEHUEM
JOCTH>KEHUM HAyKU U JEATEIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKIJIAJla B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPYy, BKIOYasg JICTETUKY  MAaTeMaTH4EeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHUH, pacCyKJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYECKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
310pOBOro U Oe3omacHoro o0pasza »KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHHe, cOATAHCHPOBAHHBIA PEKUM 3aHSATUH M OTAbIXA, peryispHas (u3nueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYZIy, OCO3HaHUEM IIEHHOCTU TPYIOJIIOOMS; MHTEPECOM K Pa3IMYHBIM
cdepam mpodeccHoHaIbHON JIEATENHOCTH, CBS3aHHBIM C MAaTeMaTHKON U €€ NMPHIIOKEHUSIMH,
YMEHHEM COBEpILaTh OCO3HAHHBIN BbIOOp Oyaymiel mpodeccuu U peaar30BbIBaTh COOCTBEHHbIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
caM00Opa30BaHUIO Ha MPOTSHKEHWU BCEHl JKU3HU; TOTOBHOCTBIO K AaKTMBHOMY Y4YacTHUIO B
pEeLICHUH IPAKTUYECKUX 3a1a4 MATEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:



C(OPMHUPOBAHHOCTBIO HKOJOTHYECKON KYJIbTYPHI, NMOHUMAHHEM BIMSHUS COIHMAIBHO-
SKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE NPUPOAHOW M COLMAIBHOW Cpelbl, OCO3HAaHUEM
r00abHOTO  XapakTepa  OSKOJIOTMYECKHX  NpoOjieM; OpHeHTalueld Ha  [pUMEHEHHE
MaTeMaTU4YeCKUX 3HAHUN Ui PelIeHHs 3a/1a4 B OOJIACTH OKpYXArolled Cpeibl, TUIAHUPOBAHUS
IIOCTYIIKOB U OLICHKN UX BO3MOKHBIX IIOCJIEICTBUAN JUIsl OKPYKAKOIIEH CPEJIbI.

[HenHOCTH Hay4YHOIO MO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKHU, TOHUMAaHUEM MaTeMaTUYECKON HAayKH Kak C(epsl
YEJIOBEYECKOMN NEATEIbHOCTH, ITANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIUBWIN3ALUU;
OBJIQJICHUEM S3BIKOM MATEMAaTUKA W MAaTE€MaTHYECKOW KYJIbTYpOM KaK CPEICTBOM II03HAHUS
MHpA; TOTOBHOCTBIO OCYHIECTBJIATH IPOEKTHYIO M HCCIEAOBATENIBbCKYH JIE€ATEIbHOCTh
VHJMBHUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MerTanpeMeTHbIe Pe3yIbTaThl OCBOCHHUS MTPOrpaMMBbl yIeOHOTO TipeaMmeTa «MaTteMaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3ZHAGAMETbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — YHUBEPCANbHLIMU — De2yIIMUSHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecnewusaiom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNlbCKUX onepayuil, yMmeHut pabomamso ¢ uHgopmayuet).

ba3zoBble tornueckue AecTBUA:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIY MOHATUSIMH; (HOPMYIUPOBATH OMpPEIECICHUS MOHSTUM;
yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KlaccU(UKAIMKI, OCHOBAHUS JUIsl 0000IIeHUS
Y CPaBHEHMSI, KpUTEPUHU IIPOBOJAMMOTO aHaN3a;

® BOCIPUHHUMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIC U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JMAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; Mpe/yiaraTh KPUTEPUU [UIS BBISABIICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUMH;

e JleNaTh BBIBOJBI C HMCIOJIb30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO J0Ka3aTelbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIPSMBIE
U OT TPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;

e BBIOMpaTh CrocoO perieHus y4eOHOM 3adauu (CpaBHUBAThH HECKOJIBKO BapUAHTOB
pelieHus, BeIOUpaTh HauboJiee MOAXOIAIMIMNM ¢ y4ETOM CaMOCTOSATENBHO BBIICICHHBIX
KPUTEPHEB).

bazoBblie uccnenoBarensckue AeCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCJIENOBATENbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATh THIIOTE3y, APTyMEHTHUPOBATH CBOIO IO3HIIUIO,
MHEHUE;



® TIPOBOJUTH CAMOCTOSTENBHO CIUIAHWPOBAHHBIA HKCIEPUMEHT, HCCIIEAOBAaHUE TIO
YCTAQaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, Ipolecca,
BBISIBJIICHUIO 3aBUCUMOCTEN MEXy 00bEeKTaMU, SIBICHUSIMH, TIPOIIECCAMHU;

® CcaMOCTOATENbHO (OpPMyTUpOBaTh OOOOIICHHMS W  BBIBOJABI IO  pe3ylibTaTaM
MPOBEAEHHOTO HAOIIOJCHHS, HCCIIEJOBAHUS, OLIEHNUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHHUIA;

® TIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATH MPEIIOI0KEHUS
0 €ro pPa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmarueii:

® BBIABIATH AePUINTHI UHPOPMALINH, TAaHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
IUTSL pEIICHUS 3a/1a9H;

e BpIOMpaTh WH(POpPMAIMIO M3 HWCTOYHHKOB PA3IMYHBIX THIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh M HWHTEPIPETUPOBATh MHPOPMAIUIO PA3INYHBIX BUIOB U (popMm
MIPEICTaBIICHHS,

® CTPYKTYpUpOBaTh HWH(POPMALMIO, TPEACTABIATH €€ B  pa3UyHbIX (opmax,
WJUTIOCTPUPOBATH TpaudecKi;

® OIICHWBaTh HAJAEKHOCTH HMHPOPMAIUM IO CaMOCTOSITETHHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCcmsy

COYUANBHBIX HABLIKOB 00YUAOUUXCHL.

O6uenue:

® BOCIPUHUMATH U (OPMYIUPOBATH CYXKICHHUSI B COOTBETCTBUU C YCIOBHSIMH U LEJISIMHU
oOlIeHMs; SCHO, TOYHO, I'PAaMOTHO BbIPaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y PELIeHUs 3a/1a4l, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

e B X0j/i¢ OOCYXJICHHUS 33]1aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMOM TEMBI, TIPOOJIEMBI,
pelaeMoil  3ajaud, BbBICKA3bIBaTh UJEH, HAICJICHHbIE Ha TIOUCK PEIICHUs;
COMOCTABJATh CBOU CYXKICHHUS C CYXKJIEHUSMU JPYTUX YYaCTHUKOB JHAaJora,
oOHapyXHBaTh pa3IMuMe U CXOJCTBO MO3UIIMIL, B KOPpEeKTHOH hopme popmynupoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

® [IPEACTaBIATH PE3YyNbTAThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIeA0BaHUsA, IPOCKTA;
CaMOCTOSITENIBHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTAlUH U
0COOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBO:

® [IOHUMaTh U HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAUBUAYAJTbHON pabOTHI
IpU pelIeHnd Yy4eOHBIX 3a]ad; MPUHUMATh LEeJdb COBMECTHOW JesTeNbHOCTH,
IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pPalOThl, pacmpenensarb BHABI padoT,
JIOTOBApUBAThCsA, OOCY)XIaTh MPOLECC M pe3yapTaT paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJIeH;

® y4acTBOBAaTh B IPYIIOBBIX opMax paboThl (00CykaeHUs, 0OOMEH MHEHUI, «MO3TrOBbIE
LIITYpPMBI» M HWHBIE); BBIMOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OLEHUBATh KAUeCTBO CBOETO BKJIaJa B OOIIMM
MPOIYKT 10 KPUTEPUAM, CPOPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHSL.

3) Vuusepcanvhvie pecynamuensvie Oelicmaus, obecneuugarom Gopmuposanue CmobiCilo8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.



Camoopranuszanus:

COCTABIIAThH IUIAH, AJTOPUTM pELICHHs 3aJadd, BbIOMPATh CIOCOO peUIeHHs C y4ETOM
HUMEIOLUXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaThb U KOPPEKTUPOBATH
BapHAaHTHI PELICHUN C y4ETOM HOBOM MH(pOpMAIINH.

CaMOKOHTpOJIb:

e BJAJCTh HABBIKAMH IIO3HABATEIBHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAeMbIX
JNEUCTBUM M MBICIUTENBHBIX IIPOLECCOB, HX pe3yJIbTaTOB; BiIaJeTh CHOcoOaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca M pe3yibTaTa pPEUIeHUs] MaTeMaTH4eCKON
3a/1a4y;

® IpeABUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B AEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HAlJI€HHBIX
OLLINOOK, BBISIBICHHBIX TPYJIHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3yJlbTaTa LEIM U YCIOBUSM, OOBSACHATH MPUUUHBI
JOCTUKEHHUS] WIM HEJOCTWXKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OILIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOTO Kypca «AnredOpa W Hadala MaTEeMaTUYECKOTO aHajlu3a» Ha YPOBHE
cpenHero o6mero oOpa3oBaHUs J0HKHO O0ECTIEYHBATH JIOCTIKCHHUE CIEAYIONIUX MPEIMETHBIX
00pa30BaTeNIbHBIX PE3yIbTATOB:

10 KJIACC

Yucaa ¥ BLIYHCIEHUS

OnepupoBaTh MOHATUSIMH: PAMOHATBLHOE M JEHCTBUTEIHLHOE YHCJIO, OOBIKHOBCHHAS H
JeCATUYHAs APOOk, IPOIICHTHI.

BreimonHsaTe  apudMeTHueckne oOmnepanudd ¢ PalMOHAIBHBIMH W JCHCTBUTEIBLHBIMHU
YHCIIAMHU.

BrimonHaTe nmpuOMMKEHHBIE BBIYMCIICHHS, WCIOJB3Ys IpaBWJa OKPYIJCHUsS, JelaTh
MPUKHUJIKY U OIIEHKY pe3yJbTaTa BHIYUCICHHUH.

OnepupoBaTh MOHATHUSAMH: CTEIICHb C IIEJIBIM IMOKa3aTelieM; CTaHaapTHas (GopMma 3amnucu
JNEUCTBUTENBHOTO 4YHCIIA, KOPEHb HATYPaJbHOM CTENEeHM; HUCIOJIb30BaTh MOIXOASIIYI0 (opMy
3aMUCH ACUCTBUTEIBHBIX YHCEIT IS PeIICHUS TPAKTUYECKUX 3a71a4 M MTPEACTABICHUS JTaHHBIX.

OnepupoBaTh MOHATUAMH: CHUHYC, KOCHHYC W TaHIE€HC [POU3BOJBHOIO YIJIa;
MCI0JIb30BATh 3aMKCh TPOU3BOJIBHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPpUUYECKUE (QYHKIIUU.

YpaBHeHus 1 HEPABEHCTBA

OnepupoBaTh MOHATUAMU: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO; 1IEJIO€, PAlMOHAIIBHOE,
HppallMOHAIbHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPAaBHEHHE;

BoeimonuaTe  mpeoOpazoBaHWs ~— TPUTOHOMETPUUYECKUX  BBIPQKEHMH W peliarh
TPUTOHOMETPUYECKUE YPABHEHUSI.

BrimonHaTe nmpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W UPPAIMOHATIBHBIX BBIPAKEHUH U
peniaTh OCHOBHBIE THUIIBI 1IEJIBIX, PAIMOHAIBHBIX U HPPAIMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI M HEPABEHCTBA ISl PEILIEHUsT MaTeMAaTHYECKUX 3aJad U 3a7ad U3
Pa3IMYHBIX 00JIACTe HAYKH U PEAIbHOM JKU3HH.

10



MoenupoBaTh peaibHBIE CHUTYallMM Ha SI3bIKE anreOpbl, COCTABIATH BBIPAKCHHS,
YPaBHEHUS, HEPABEHCTBA 10 YCIOBUIO 3aJaud, HCCIENOBAaTh IIOCTPOEHHBIE MOJEINU C
WCTIOJIb30BAHMEM allllapara ajareOphl.

DYyHKUUH U TPaPUKHU

OnepupoBaTh MOHATUSAMU: QYHKIHS, CIIOCOOBI 3a1aHusl (DYHKIIUHU, 00JIACTh OTPEICIICHUS
Y MHOXXE€CTBO 3HaYCHUU (PYHKIUH, TpaduK QYHKIHH, B3AUMHO 0OpaTHBIE (QYHKITHH.

OnepupoBaTh MOHATUSMH: YETHOCTP W HEYETHOCTH (YHKUWH, HYIH (QYHKIUH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonw3oBath rpaduki GyHKIMIA U1 PELICHUS yPaBHEHUH.

Crpouth u yuTaTh rpaduku JTUHEHHOW (YHKIWHU, KBAAPATHUYHON (YHKIUH, CTCTIEHHOU
(YHKIMH € LEIbIM OKa3aTEeJIEM.

Ucnonws3oBath rpaduku QyHKIUI UIs1 UCCIEIOBAHMS TPOIIECCOB M 3aBUCUMOCTEH TpHU
pelIeHNnH 3a/a4 U3 APYruxX Y4eOHBIX MPEIMETOB M pealbHOM JKW3HHU; BbIpakaTh (opMyiaaMu
3aBUCHUMOCTH MEX]ly BETUYUHAMHU.

Hauyana maTemaTu4eckoro anajimnsa

OnepupoBaTh MOHATHSAMH: IOCJIEIOBATEIbHOCTb, apUPMETHUECKass U TeoMeTpudecKas
MIPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBarolIasi reoMeTprueckas Mporpeccusi, cymma
0eCKOHEYHO yObIBaIOIIe reOMeTPUYECKON IPOTPECCHH.

3amaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBLHOCTEN U MPOTPECCUi Ui PEIIeHUs peallbHbIX
3a/1a4 NMPUKJIAJHOTO XapaKTepa.

MHo:kecTBa M JT0THKA

OnepupoBaTh NOHATHUAMH: MHOXKECTBO, ONIEpALIMH HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM anmnapar JUlsl ONMCaHUs PEAIbHBIX IIPOLECCOB
U SIBJICHUH, IPU PELICHUH 33734 U3 JPYTruX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucaa v BLIYHCIEHUS

OnepupoBaTh TMOHATHSAMH: HATypaJlbHOE, II1€J0€ YHCJIO; HCIOJIb30BaTh IPHU3HAKH
JEITMMOCTH IIEJIBIX YHCEI, Pa3JIOKEHUE YHUCIIa Ha TIPOCThIC MHOYKUTEIIH JIJIsl PEIICHHS 3a/1a4.

OnepupoBaTh NOHATHEM: CTETICHB C PAllMOHAJIBLHBIM MMOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHE: JIOTapuM YKcia, JECIATHUHBIE U HATYpalbHbIE TOTapU(MBL.

YpaBHeHus 1 HEPABEHCTBA

[IpuMeHsTh CBOWCTBA CTENEHW JUIS TpeoOpa3oBaHMs BBIPAKCHHUH, OIEPHPOBATH
MOHATUAMM: TIOKA3aTeJIbHOE YpaBHEHHWE U  HEPABEHCTBO; pelaTb OCHOBHBIE  THIIbI
MOKa3aTeIbHbIX YPABHEHHUI 1 HEPABEHCTB.

BoimonHATe mpeoOpa3oBaHMs BBIPAKEHUN, COJEpXKAIIMX JOrapudMbl; OMEepUpOBATH
MOHATHAMH: JIOTapU(PMHUUYECKOE YpaBHEHHE W HEPaBEHCTBO, pEIIaTh OCHOBHBIE THIIBI
norapu(MUYECKUX YpaBHEHHU U HEPABEHCTB.

Haxonuts penieHus mpocTennX TPUrOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMU: CHUCTEMA JIMHEUHBIX YPAaBHEHHUM M €€ pelleHue; UCTIO0Ib30BaATh
CUCTEMY JINHEUHBIX YPaBHEHUMU ISl PEILICHUs MPAKTUYECKUX 3a/1au.
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Haxonuth pemenus npoCcTenmmx CUCTEM U COBOKYITHOCTEW PallMOHAJIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

MojenupoBaTh peaibHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHUSA,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33J1a4l, UCCIIEN0BATH TIOCTPOEHHBIE MOJIEIH C
HCII0JIb30BAHMEM anmapara ajreopsl.

DyHKIUHN U rpaGuKU

OnepupoBaTh MNOHATHSAMU: IepUOAUYECKass (QYHKLHSA, HTPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIWH, HauOOJbIllee ¥ HAaWMEHbIIee 3HaYeHHS (YyHKUIUU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX ISl HCCIIEIOBAHUS (PYHKIIUH, 32 JaHHOU TPaPHKOM.

OnepupoBaTh  MOHATHSAMHU:  TpadUKHd  [OKA3aTeIbHOH,  JorapudMuyeckoil o
TPUTOHOMETPUYECKUX (PYHKLMI; N300pakaTh UX HA KOOPJAWHATHON IUIOCKOCTHU U HCIIOJIb30BAThH
JUIS pellIeHUs] ypaBHEHUN U HEPAaBEHCTB.

N300paxaTh Ha KOOPAMHATHOM TMJIOCKOCTM TpaduKU JUHEHHBIX ypaBHEHUH U
HCIO0JIb30BATh UX VIS PEIICHUS CUCTEMBI JIMHEHHBIX YPAaBHEHUH.

Wcnonb3oBath rpaguku (yHKIUN A8 UCCIENOBaHMS MPOIIECCOB U 3aBUCHUMOCTEH U3
JPYTrux y4eOHbIX AUCLUILINH.

Hayana maTeMaTH4ecKOro aHaJImn3a

OnepupoBaTb  MOHATHSMH:  HENpepbiBHAsS  (QYHKUMS; NPOU3BOAHAs  (DYHKUHUU;
MCI0JIb30BATh T€OMETPUUYECKUIN U PU3NYECKHI CMBICI TPOU3BOIHOM JUIsl pellieHns 3aau.

Haxonuth mpou3BOJIHBIE 3JIEMEHTApHBIX (DPYHKIHM, BBIUUCISATH MPOU3BOJIHBIE CYMMBI,
MIPOM3BEACHHUS, YACTHOTO (PYHKIIHH.

Hcnonp3oBaTe NPOM3BOJHYK M HCCIENOBaHMA (YHKIMHM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSATh PE3YNIbTaThl UCCIEA0BAHMS K IOCTPOEHUIO IPa(UKOB.

Hcnonp30BaTh MPOU3BOAHYIO U1 HAXOXKIEHUS HAWIYYIIEro PEUICHMs B NMPHUKIAIHBIX, B
TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh NMOHATUSAMH: NEPBOOOpa3sHas U UHTErpaji; MOHUMAThb N€OMETPUUYECKHH U
¢bu3nyeckuil CMbICI UHTErpaa.

Haxonuthk nepBooOpa3Hble 3J€MEHTApHbIX (DYHKIMI; BBIYUCIATH UHTErpai no Qopmyie
Herorona—JleitOauna.

Pemare nmpuxiiagHbele 3a7a4u, B TOM YHUCJIE COLMAIbHO-?KOHOMMUYECKOTO U (PU3HUECKOrO
Xapakrepa, CpeIcTBaMu MaTeMaTH4eCKOIro aHaIu3a.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
MHOK€eCcTBa pallHOHAJIBHBIX U bubnuorexa [JOK
1 JIEMCTBUTENBbHBIX YMCEN. PallMoHaNbHBIE 14 1 https://m.edso0.ru/7f415b9
YpPaBHEHMS U HEPABECHCTBA 0
bu6moreka [IOK
Oyukuu U rpagpuku. CTeneHp ¢ nejibiM
2 YHRI pad t 6 https://m.edsoo.ru/7f415b9
MoKa3aTeaeM 0
. . bu6mmoreka [IOK
Apudmernyeckuil KOpeHb N—ON CTETEHH.
3 18 1 https://m.edsoo.ru/7f415b9
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA 0
DopMysbl TPUTOHOMETPHH bubmorera [IOK
4 PMYIBLTP pHH- 22 1 https://m.edsoo.ru/7f415b9
Tpuronomerpruyeckue ypaBHEHHUS 0
bu6mmoreka [JOK
5 [TocnenoBarenbHOCTH U IPOTPECCUU 5 https://m.edso0.ru/7f415b9
0
bubmuoreka [JOK
[ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
6 . 3 1 https://m.edsoo.ru/7f415b9
3HAHUH
0
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
CreneHsp ¢ pallMOHABHBIM [TOKA3aTEIEM. bubnuorexa [JOK
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 12 1 https://m.edsoo.ru/7f415b9
ypaBHEHHS W HEPABEHCTBA 0
Jlorapudmuueckas QyHKIIHS. bubnuoreka [IOK
2 Jlorapudmuueckre ypaBHEHUS U 12 https://m.edsoo.ru/7f415b9
HEpaBEeHCTBA 0
Tpuronomerpuueckue GyHKIUH U UX bubnuoreka [IOK
3 rpaduku. TpuroHoMeTpuiIecKue 9 1 https://m.edsoo.ru/7f415b9
HepaBeHCTBA 0
bu6mmoreka [IOK
4 [IpousBonas. [Ipumenenne mpou3BOHOM 24 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [JOK
5 HuTterpan u ero npuMeHeHust 9 https://m.edso0.ru/7f415b9
0
bubnuoreka [JOK
6 Cucremsl ypaBHeHUH 12 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [JOK
7 HarypanbHble u 1ienble yncia 6 https://m.edsoo0.ru/7f415b9
0
8 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 18 2 bu6mmoreka [JOK
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3HAHUI

https://m.edsoo.ru/7f415h9
0

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Maremaruka: anreOpa U Hayajla MATEMaTUYECKOT0 aHallu3a, reoMeTpus. Anredpa u Havaia
MaTeMaTH4ecKoro aHanm3a (B 2 yactsx), 10-11 xmacesl/ Yacts 1: Mopakosuy A.I'., CemeHOB
I1.B.; Yacte 2: MopakoBud A.I'. u apyrue; nox pegakuueit Mopakosuua A.I'., OGmiectBo ¢

orpannyeHHO# oTBeTcTBeHHOCTHIO « 1O MHEMO3MHA»

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

MaremaTtuka: anredpa 1 Hayajga MaTeMaTU4eCKOTO aHalIn3a, reomeTpus. Anredpa U Havana
MaTeMaTH4ecKoro aHanusa (B 2 yactsax), 10-11 knaccel/ Hacts 1: Mopakosuu A.T'., CemeHOB
[1.B.; Yacts 2: MopakoBuy A.I'. u apyrue; nox pegakiueit Mopakosuua A.I'., OGmiectBo ¢

orpann4eHHOM oTBeTcTBEHHOCThIO « IOl MHEMO3MHA»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
bubmumoreka LIOK https://m.edsoo.ru/7f415b90

Poccuiickas anexTponHas 1mkosa https://resh.edu.ru/

Cnam I'MA: Pemry EI'D https://math-ege.sdamgia.ru/

Cnam I'MA: Pemry BIIP https://vpr.sdamgia.ru
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