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HOSICHUTEJBHASA 3AITMCKA

PaGouas mporpamma ygeGHOro Kypca «Aarebpa M Hayaga MaTeMaTHYeCKOro
aHa/Nu3a» 0a30Boro ypoBHA Wi oOydarommxes 10 —11 knaccos paspaboTaHa Ha
ocHOBe PenepanbLHOro rocyAapcTBEHHOro 06pa30BaTeNnBEHOrO CTAHAAPTA CPEAHETO
ofmero oOpasopaHus, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NpeIbIBIACMBIX K MaTeMaTHYeCKOMy OOpa3soBaHHMIO, M TPaAMUHIA pOCCHICKOro
obpazoBanmns. Peanusanus nporpaMmel o6ecriedHBaeT OBJAfeHHE KIOYEBBIMU
KOMIIETEHIIMAME, COCTaBJISIOLIMMH OCHOBY JUIS CaMOPa3BUTHA H HEMPEPHIBHOTO
06pa3oBaHus, EJOCTHOCTh OOMIEKYIBTYPHOTO, JJHYHOCTHOTO H ITO3HABATENLHOTO
Pa3BUTHA JTHYHOCTH 00YJArOLTUXCS.

HEJHA UH3YYEHHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa U Havalia MaTeMaTHUYECKOTO aHAIH3a» ABJIAETCA OJHHM H3
Haubonee 3HAYMMBIX B IIporpaMMe cTapiueii ILIKONBI, IOCKOJBKY, C OXHOM
CTOPOHBl, OH 00€CleYuBacT MHCTPYMEHTANbHYI0 Oa3y [a H3ydeHHS Bcex
€CTeCTBEHHO-HAYYHBIX KYpCOB, @ C ApPYroil CTOpOHBI, (JOPMHUPYET JIOTHYECKOE H
abCcTpaKkTHOe MEBINUIEHHE Yy4aIlUXcs Ha YPOBHE, HEOOXONHUMOM Ml OCBOEHHMS
KypcoB HHGOpPMaTUKH, OOIIECTBO3HAHWSA, HMCTOPHH, CIOBeCHOCTH. B pamkax
OaHHOTO Kypca yd4alyecs OBJaJeBAI0T YHHBEPCAIBHBIM S3BIKOM COBpEMEHHOMH
HayKH, KoTopas (GOopMyJIMPYeT CBOM JOCTH)XXEHUS B MATEMaTU4eCKOH dopMe.

Kypc anrebpsl n Hayall MaTeMaTHYECKOTO aHaliM3a 3aKJIaJ[bIBacT OCHOBY VIS
YCHCILHOrO OBJajJeHHs 3aKOHAMH (U3WKHM, XHMHH, OHOJOTMH, IOHHMAaHHA
OCHOBHBIX TEHACHIMH OKOHOMHKM ¥ OOIIECTBEHHOH JKH3HH, IIO3BOJIIET
OPHEHTHPOBATHECS B COBPEMEHHBIX LUU(POBHIX M KOMIIBIOTEPHBIX TEXHOJIOTHAX,
YBEpPEHHO HCIONB30BaTh UX B IOBCEJHEBHOM XKU3HH. B TOXe Bpems oBnaneHue
aOCTpaKTHBIMH W JIOTUYECKH CTPOTMMH MAaTEMAaTUYECKMMH KOHCTPYKLHAMH
pa3sBMBaeT yYMeHHE HaXOAMTb 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTE
YTBEPXKAEHHS, UCIIONE30BaTh 00001IeHHe U KOHKPETH3aluIo, abCTparHpoBaHue H
aHAJIOTHIO, (POPMHUpPYET KpeaTHBHOE U KPUTHYECKOE MBILLICHHE, B X0/1e H3yUyeHHs
anreOpsi W Hadaj MaTeMaTH4decKoro aHalM3a B CTaplled MIKOJNe YydalllHecs
MOJNY4Ya0T HOBBIH OMNBIT pEINEHHA NPHUKIAAHBIX 3a/1a4, CaMOCTOATENBHOIO
MOCTPOCHUA MAaTeMaTHYECKMX MoOJeNel pealbHbiX CHTYyAUHH M HHTEpIIpeTalHH
HONyYeHHBIX  PELIeHWH, 3HaKoMATCA ¢  [pUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TMpUpoAe, Hayke H B HCKycCTBE, C BbIJAIOUIUMHCH
MaTeMaTHYECKHMH OTKPHITHIMH H X aBTOpaMH.

Kypc obnazmaer 3Ha4MTENBHBIM BOCIIMTATENBHBIM IOTEHIMATIOM, KOTOPBIH
peanusyeTcs Kak depe3 yueGHBIH MaTepHall, CrocoOCTBYIOIMM (GOPMHUPOBAHHIO
Hay4yHOTO MHPOBO33DEHHA, TaKk W dUepe3 CNeluMOHKy y4eOHOH HeATeNbHOCTH,



Tpebyromeii CaMOCTOSTENBHOCTH, aKKypaTHOCTH, [IPOAOKUTENBHOM
KOHLEHTPALlNY BHHMAaHHUA ¥ OTBETCTBEHHOCTH 32 ITOJYUEHHBIH pe3ybTar.

B ocHoBe MeTonuku oO0ydeHus anrebpe H HadamaM MATEMaTHYECKOIO
aHAJTH3a JIEXKUT JeATebHOCTHBIH NPHHUUI OGy4eHHs.

Ctpykrypa Kypca «AnreGpa u Hayania MaTEMaTHIECKOrO aHAM3a» BKIIFOUAET
CIIeAYIOLHEe COHCPIKATENBHO-METOANYECKHE NUHUN: «UMcina ¥ BBIYMCICHHA,
«DyHkuuH M rpaQuKH», «VYpaBHeHHs W HepaBeHCTBa», «Hauana
MareMaTH4eckoro aHamusa», «MHoOXecTBa H JIOTHKa». Bce ocHOBHEBIE
COJICPKATENbHO-METONMYECKHE JIHHHH H3YYaloTCAd Ha TMPOTSHKEHHHM JBYX IeT
o0y4enus B CTapllelf LIKOJe, eCTECTBEHHO AONOJHAA APYr APYra M NMOCTENeHHO
HACBIAACh HOBEIMM TeMaMM M pasfenaMd. JlaHHBIH Kypc sBigercs
HHTEIPAaTHBHBIM, IIOCKONbKY OOBenuHseT B cebe COaepXKaHHe HECKOJIBKUX
MaTeMaTHYECKUX AUCLUIIIUH: arebpa, TPUTOHOMETPHS, MATEMATHUECKHIT aHANN3,
TEOpHA MHOXecTB M Ap. [lo Mepe TOro Kak ydaloHecs OBJIAAEBalOT BCE Gonee
IHAPOKUM MAaTEeMaTHYECKHM alnapaToM, Y HHX MOCHIe[OBaTeNbHO QOpMUpPYETC U
COBEPIUCHCTBYETCA YMEHHME CTPOMTh MAaTeMaTHYeCKyl0 MOAEAb peallbHOM
CHUTYallUH, NPUMECHITH 3HAHUA, MNONY4YEHHBIE B Kypce «Anrebpa W Hauana
MaTeMaTH4YeCKOro aHaly3a», I pelieHUI CaMOCTOATENBHO CHOPMYITHPOBAHHOM
MaTeMaTH4IecKoM 3a/1adH, a 3aTeM HHTEPOPETHPOBATE MOJy4YeHHbIH pe3ysbTar.

CopepxarenpHo-MeToAMYECKas JHHUA «Uucna W BBEIMHCIEHHS» 3aBepliaet
¢$OpMHUpPOBaHME HABBIKOB MCMNONB30OBAHUA ACHCTBUTENBHALIX YHCElN, KOTOpoe ObLIO
HauaTO B OCHOBHOH mkoine. B crapmieit mkone ocoboe BHHUMAaHHE yAeNdeTCs
(GOpMHUPOBAaHHIO TPOYHBIX BBIYHCIMTENBHEIX HABHIKOB, BKIHOYAIOIMMX B cebs
UCMONb30BaHHE pa3iUYHBIX (QOpPM 3allUCH ACHCTBUTENBHOTO 4YHCIA, YMEHHe
PalMOHAIBHO BBITIONHSATh HAEHCTBHA C HHUMH, JelaTh IPUKUAKY, OLIEHHBATh
pesynbrar. OO6yuaromuecs NOJNYyYalT HAaBBEIKM TNPHONMKEHHBIX BBIYHCIICHHUH,
BBINIOJIHEHHMs JAEHCTBHE ¢ YHCIaMM, 3allHCaHHBIMH B CTaHOapTHOH ¢opMe,
HCIIOJIb30BAHUS MAaTEMAaTHYECKHX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BhIPaXKEHHUIA.

Jiuaua «YpaBHEHHS M HEPaBEHCTBa» peallU3yeTCd Ha NPOTHKEHHH BCETO
o0ydeHHs B CTapliedi UIKoJe, HOCKONbKY B Ka)XIAOM pasjielle NpOrpaMMEI
NPeyCMOTPEHO peLUeHHE COOTBETCTBYIONMX 3adayu. OOyuaroinuecs OBIaeBalOT
pPasIMYHBIMH METOJaMH pEHIeHUS LENbIX, PallHOHANBHBIX, HPPalHOHAIbHBIX,
NOKa3aTebHBIX, JIOrapUOMUYECKHX W  TPUIOHOMETPHYECKHX  YpaBHEHHH,
HepaBeHCTB U UX cucTeM. [lonmyyeHHbIe YMEHHA HCIIONB3YIOTCH IIPH MCCIEN0BaHHK
QYHKIHE ¢ MOMOIIBIO MPOH3BOLHOM, pelllieHHH NPHKIAAHBIX 3aJa4 d 3ajad Ha
HAXOXJAeHHe HamOOJNBIIHX M HAMMEHBIUHX 3HaueHWdl ¢yHKUMH. J[laHHas
collepkarenbHas JMHHS BKModaeT B cebs Taioke (QOPMHpOBaHME YMEHHH
BBINIOJIHATE PacuéTel No ¢opMynaM, npeobpa3oBaHMs LENBIX, PalMOHAIBHBIX,
MPPAlMOHANBHEIX M TPUTOHOMETPHYECKHX BBIDRXEHHH, a TaKKe BBIPOKCHHH,



COCPXAIMX CTeNEHH W norapudmel. bnarofaps usydeHuro anreGpandeckoro
MaTepHana [pPOMCXONMT  JalbHelInee  pasBUTHE  AITOPUTMHYECKOTO W
abCTPaKTHOrO MbIUUIEHHA YYaIMXCsl, (OPMHPYIOTCS HABBIKH JeAYKTHBHBIX
paccyxJeHH#, pabOTEl ¢  CHMBOJABHBIMH  (OpMaMH,  IpeACTABIEHHUA
3aKOHOMEPHOCTeH M 3aBHCHMOCTCH B BHJE DaBEHCTB H HepaBeHCTB. Asrefpa
npepnaraeT SQQeKTUBHBIE HWHCTPYMEHTHI [UIS PELICHHA MpPaKTHYECKHX H
€CTECTBEHHO-HAY4YHBIX 3aJ1a4, HariafHO AEMOHCTPHPYET CBOH BO3MOMHOCTH KaK
A3bIKa HAyKH.

CopepxatenpHo-MeToquyecKass NuHHA «OYHKOMH M TpaduKH» TECHO
NIEPENIETASTCA C IPYTHMH THHHAMH Kypca, IOCKONBKY B KAKOM-TO CMBICIIE 331aéT
NIOCNIEN0BATEILHOCTD U3yYeHHd  MarepHalna. Uzyuenue CTEMeHHOMH,
MIOKAa3aTENbHOM, JJorapupMuIecKoii H TPHIOHOMETPUYECKUX (DYHKIMH, HX CBOHCTB
H rpa@uKoB, UCIONB30BaHHE QYHKIHMH JUIS pelleHHs 3alay W3 APYrHX yueGHBIX
MPEAMETOB H peanbHOM JXU3HH TECHO CBA3aHO KAK C MAaTEMaTHYECKHM aHAIU3O0M,
TaKk H C pelllecHHEM ypaBHeHMH M HepaBeHCTB. [Ipd 3TOM OOnbIlIOE BHHMaHHE
yaensercss GOpMHpPOBaHUIO YMEHHS BBIPAXKATH (JOPMYNAMH 3aBHCHMOCTH MEXAY
pPalIMYHBIMK BEJMYHHAMH, HCCIEJ0BAaTh INONyYeHHble (QYHKLIHWH, CTPOHTH HX
rpajuku. MaTtepuan 3To# coepkaTenbHOl THHUH HALlEJeH HA Pa3sBUTHE YMEHHMId
H HAaBLIKOB, MO3BOJIAIOIIUX BHIPAXATh 3aBHCHMOCTH MEXAY BEIUYHHAMH B
pa3nuyHOH (QopMe: aHaMUTHYECKOH, rpaduueckodl u cnoBecHoi. Ero usydenue
crocob6CTBYET Ppa3BUTHIO AQITOPUTMHYECKOTO MBIIUIEHHS, CIOCOOHOCTH K
0000ILEHHIO U KOHKPETH3alHU, HCIIONB30BaHHIO aHATOTHH.

CogepxarenpHas jguHUs «Hagala MaTeMaTHYeCKOrO aHaju3a» [O3BOJBIET
CYLIECTBCHHO PACIIMPHUTH Kpyl KaK MaTeMaTHYeCKHMX, TaK M NPHKIAAHBIX 33784,
JAOCTYIHBIX 00yJarOIIUMCS, Y KOTOPBIX IOSBJISETCH BO3MOXHOCTE HCCIEA0BaTh U
CTpOUTh rpaduku (QYHKIMH, OINpeNeNnsiTs HMX HauOONbIIHE H HAHWMEHBLIHE
3HAYEHHA, BBHIYUCIATH IUTOIAzu Guryp u o6BEMEI Tell, HaXOOUTH CKOPOCTH H
yCcKOpeHuss npolieccoB. JlaHHas coaepxaTeNbHas JIMHHS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOSHHA MAaTeMaTHYeCKHMX MOJeNeH pealbHBIX CHTYalHH,
HAaXOXJEHHA HAWIYYILIETO pelleHHs B MPUKIANHBIX, B TOM YHCJE COUHANLHO-
9KOHOMHYECKHX, 3a/1adax. 3HaKOMCTBO C OCHOBAMHM MaTEMAaTH4ECKOIro aHal{3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATIBHO-IOTHYECKOIO U KPEaTHBHOIO
MBIIIJIEHHS, (OPMHPOBAaHHIO YMEHHMH paclo3HaBaTh IIPOSABICHHSA 3aKOHOB
MaTeMaTHKH B HayKe, TeXHHKe H HckycctBe. OOyuwarouryecs y3HalOT o0
BBIJAIOIIMXCS PEe3yNbTaTaX, NONYYEHHBIX B XOJE€ pPa3sBHTHA MaTeMaTWKd Kak
HAayKH, U UX aBTOpax.

ConepxarenbHo-MeToau4eckas MHHUSA «MHOMXeCTBa H JIOIMKa» B OCHOBHOM
NOCBANIEHA JNEMEHTAM TEOPHH  MHOXECTB. TeOpeTHKO-MHOXECTBEHHBIE
IpeJICTABJICHAS TPOHU3BIBAIOT BeCh KypC LIKONBbHOH MAaTEMAaTHKH H NpPEIaratroT



HauOonee YHUBEPCAIBHBIH 361K, OOBEAUHAIONINIA BCe pa3lelbl MATEMATHKH H 68
MPHIOKCHUH, OHM CBA3BIBAIOT pa3Hbleé MATEMATHYECKHE AMCUHILUIMHBI B €MHOE
nenoe. IloatoMy BaXKHO XaTh BO3MOXKHOCTH IUKOJIBHHKY IIOHMMATh TEOPETHKO-
MHOXECTBEHHBIH $3BIK COBPEMEHHOM MaTeMaTHKH W HCINOJBL30BaTh €ro s
BHIPa’K€HH CBOUX MBICICH.

B xypce «Anrebpa u Hayana MaTeMaTU4eCKOTO aHANN3a» NPUCYTCTBYIOT
TAlOKe OCHOBBI MAaTeMaTHYECKOro MOJAENHpPOBAHUSA, KOTOpBIE IIPH3BaHBI
c(OPMHPOBATH HABBIKY MOCTPOEHHSI MOJIe/ieH peabHBIX CUTYaltHil, HCCIeOBAHUS
3THX Mojeiyell ¢ IMOMOINBKO anmnapaTta anredpbl 1 MaTEeMaTHYEeCKOro aHalu3a U
HHTEpIIpEeTalHy NOMYYEHHBIX pe3ysbTaToB. Takue 3afaHus BIUIETEHBI B KaXKJbIH
U3 pa3fieNoB IPOrpaMMBI, MOCKOIBKY BECh MaTepHal Kypca HIAPOKO HUCTIONb3YETCA
JULA pellleHHs NPUKIaAHBIX 3aa4. [Ipy pellleHHH peanbHBIX NPaKTUYECKHUX 3a1a4
yJalliecs pasBHBAIOT HaOMIONATENBHOCTh, YMEHHE HAXOAHMTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCHONB30BATh aHAIOTHIO, 0000IATE W KOHKPETH3HPOBATH
npobneMy. JlesTenbHOCTh 1O (POPMUPOBAHHIO HABBIKOB PELIEHHS IIPHKIAJHBIX
3ajlad OpPraHH3yeTcs B NpOLecCe M3YYeHHsS BCeX TeM Kypca «Anrebpa M Hadaia
MaTeMaTHYECKOTO aHATH3a».

MECTO YYEBHOI'O KYPCA B YUEBHOM ILUIAHE

B yueOHOM maHe Ha H3y4yeHHe Kypca anredOpsl M Hayal MaTeMaTH4ecKoro
aHayH3a Ha 6a30BOM ypoOBHe OTBOJMTCA 2 Yaca + 1 yac M3 BapHaTHBHOM YacTH B
Hegemo B 10 xnacce u 3 yaca B Hememo B 11 kiacce, Bcero 3a a roaa obydenus
— 204 vaca.
Hobasnexo B xypce 10 knacca 344 Ha Mogynb «Pelnenne ypaBHeHHH 1
HEepaBeHCTB PA3IHYHBIMU CTIOCO0aMID I 3aKpellIeHHs U yrityOneHus
NPOrpaMMHOTO MaTepUana.
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COAEP)XAHME YYEBHOI'O KYPCA
10 KJIACC

Yucna U BLIYHCICHHS

Paumonanenbie uncna. OOBIKHOBEHHBIE M JECATHYHEIE APOOH, TIPOIIEHTHI,
Oecxoneunsle  mepHonudeckdHe ApoGH. ApH(MeTHYECKMe  oOmepamHH  C
PaIHOHAJIBHBIMH MHMCJIAMH, TIPeodpa30BaHysl YUCIIOBBIX BhIpaxkeHuit. [IpuMenenue
ApoGeii M TPOLIEHTOB AJ1 PellleHHs NPHKIagHBIX 38124 M3 PasHYHBEIX OTpacieil
3HaHUH U peanbHON KM3HU.

JleiictBuTenbHele uHcna. PalMoHaneHble W HPpALHOHANBHBIE YHCIIA.
ApupmeTnueckre onepauuH ¢ AeHCTBHUTENBHBIMH 4YHcNaMu. [IpuGmmxEsHEle
BBIYMCIICHNS, NPABHIIA OKPYIVIEHU, IPUKUAKA H OLIEHKA Pe3ybTaTa BEYHCICHUH.

Cremens ¢ npensiM  nokasateneMm. CranmaptHas ¢opma  3anuce
NCUCTBHTENBHOTO 4ucaa. McronksoBaHde noaxopsaweit ¢opMmel  3amucH
AEHUCTBHTENBHBIX 4HUCEN I pellieHUs MpaKTHYeCKHUX 3a7ad H IIpeicTaBIeHUS
JIAHHBIX.

ApudmMerndeckuii  kopeHb  HarypanbHOH  cremenHu. [elictBus ¢
apu(pMeTHIECKUMHK KOPHSAMH HATYpaJLHOH CTEIeHH.

CuHHYC, KOCUHYC U TAHI€HC YUCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHIeHC YHCIOBOIO apryMEHTA.

YpaBHeHHs H HEPABEHCTBA

ToxnecTa ¥ TOXIeCTBEHHbBIE TIPeoOpa3OBaHHA.

IIpecbpazoBanue TPHTOHOMETPHYECKHAX BEIPKECHHIA. OcHOBHEBIE
TPHTOHOMETpHYECKHE OPMYJIBL.

VYpaBHeHHe, KOpeHb YypaBHeHWs. HepaBeHCTBO, peIlEHHE HEpaBEHCTBA.
Meron UnTEpBATIOB.

Pemenue uensix U ApoOHO-pallHOHANIBHEIX YPABHEHUH U HEPaBEHCTB.

PelieHHe HppallHOHANBHBIX YPaBHEHHH U HEPAaBEHCTB.

PemnieHue TPUTrOHOMETPUYECKUX YpaBHEHUH.

IIpviMeHeHne ypaBHEeHUH U HEpaBEHCTB K PEIICHHIO MaTEMaTHYECKHX 3aJa4
M 3a]a4 U3 paslIiIHBIX 00MacTed HAyKH M peallbHOH JKHU3HH.

@OyHknHH B rpadHKH

dyuxuys, cnocobbl 3amanus ¢yakouu. [padux  dynxumu. Bsammuo
obpatHbie QyHKIUH.

O6nacTh omnpezeneHHs] U MHOXECTBO 3HadeHH# GyHKimu. Hyma dysxnmu.
ITpoMeXyTKH 3HAKOTIOCTOSHCTBA. UETHBIE U HeYETHBIE PyHKIKH.

Crenennas GyHKIHSA C HATYpajdbHBIM M LIENBIM IOKasareneM. E€ cBoiicTea U
rpaguk. CBoiicTBa U rpaduK KOpHS n-0H CTENEHH.



TpHroHOMeTpHYECKat OKPYXHOCTb, ONpeAeNcHHe TPUMOHOMETPHIECKUX
GbyHKIMH YHCIIOBOTO apryMeHTa.

Hayana maTemaTi4yeckoro anajausa

ITocnenoBarensHOCTH, CIOCOOBI 3aJaHuA NOCIIEAOBATENLHOCTEH.
MOHOTOHHEIE IIOC/IENOBATEILHOCTH.

ApumMeTHyecKkas H reoMeTpHUeckas MpOrpeccHu. beckoHewHo y6pIBaromas
reoMeTpuyeckas nporpeccus. CymMMa 6eckOHEYHO YOBIBAIOIIEH reoMeTpHYECKOi
nporpeccud. DopMyina CIOXHEIX nporeHToB. Mcmoms3oBaHHe Tporpeccuu s
peIlcHMs peasIbHbIX 3a7a4 IPHKIaJHOTO XapaKTepa.

MHozkecTBa U JOrHKA

MHoxecTBO, omepanuy Haj MHOXecTBaMH. Jluarpammel Ditnnepa—BeHHa.
IlppMeHeHHe TeOPEeTHKO-MHOKECTBEHHOTO ammapara IS OMHCAHMs PealbHBIX
MPOIIECCOB M ABIEHHH, NIPH PEllICHNH 3a7a4d H3 IPYTHX YIeOHBIX MPEAMETOB.

Onpenenenve, TeopeMa, CleICTBHE, TOKA3aTeNbCTBO.

11 KIIACC

Yucia H BLIYHCTIEHHA

HatypasnbHble H Lesnble yucna. [Ipu3Hakd AeNUMOCTH HENBIX YHUCEN.

CreneHb ¢ palfioHaNBHBIM NoKa3areneM. CBOHCTBA CTEMEHHU.

Jlorapudm qucna. [lecsTHyHbIe H HATYpaJbHbIE JOTapH(PMEL.

YpaBHeHHS H HEPaBeHCTBA

[IpeoGpa3oBaHue BBIpaKEeHHIA, COAepXXalUX JIOrapu(Mel.

[IpeoGpa3oBaHre BHIp&XEHHH, COAEPKAIIMX CTENeHH C PAlUCHAIBHBIM
noKasareseM.

[TpuMeps! TPHTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHble YpaBHEHHUS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEeHHS K HEpaBEeHCTBA.

CucrteMbl TUHEHHBIX ypaBHEeHHH. PelieHde NMPHKNaIHBIX 3a4a4 C IMOMOIIBIO
CHCTeMb! TUHEAHBIX YpaBHEHHI.

CuCTeMBl ¥ COBOKYITHOCTH PallHOHAIBHBIX YPABHEHHH U HEPABEHCTB.

IlpuMeHeHHe  ypaBHEHHH, CHCTEM M  HEPaBeHCTB K  PEIICHHIO
MaTeMaTHYeCKHX 3a7ad H 3a7ady M3 PasNUYHBIX objacTell HayKH M pealbHOM
KU3HH.

DyukuHH H TpadHKH

@ynkuuda. [lepuopudeckwe ¢yHkuuu. [IpoMexyTKu MOHOTOHHOCTH
¢YHKIHH., MakcuMyMB! U MUHUMYMEL ¢yHxuuud. Haubonbllice W HauMeHBIIee
3HaYeHHe QYHKIIHH Ha IIPOMEKYTKE.

TpuroHoMeTpHudecKkre QyHKIIHH, HX CBOHCTBA U I'padhuKu.

IlokasaTensHas U gorapudmudeckas QyHKIMH, HX CBOMCTBA U Fpa(UKH.



Hcnons3osanre rpadukoB GyHKuuil s penieHHs ypaBHEHHUH M JMHEHHBIX
CHCTEM,

Hcnone3oBanve rpadukoB GYHKUMHA IS MCCIAEAOBaHHA IPOLECCOB H
3aBHCHMOCTEM, KOTOpbIE BO3ZHHMKAIOT NPH peIlleHHM 3aAa4d M3 JAPYTHX Y4eOHBIX
NIPEeIMETOB H PEATbHON )KU3HH,

Hauana maTreMaTH4ecKOro aHaIH3a

HenpeprisHble Gyaxnuu. MeTox HHTEPBaJIOB I PELISHHs HEPABEHCTB.

IlponsBonHas  ¢yHKkuMHM. [eoMeTpudeckuii ©  (QU3MYECKHI CMEBICK
IIPOU3BOHOM. '

IIpousBonnsle  snemMeHTapHBEIX  GyHKUMHA. @DOpMyNBI  HaXOXKICHUS
IIPOU3BOAHON CYMMBI, IIPOU3BEACHUA H YaCTHOTO (PYHKLIUH.

IIpuMeHeHHe MPOU3BOAHON K HCCIeNOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
skcTpemymel. Haxoxenne Haubomblllero 4 HAaMMEHBIIEro 3HaueHus: QyHKIMH Ha
OTpe3Ke.

[lpuMeHeHe NPOM3BOOHON AN HAXOKACHHMS HAWIYYIIEr0 pEINeHHS B
NPUKIAfHBIX 3aja4ax, JUId ONpelelieHHs CKOPOCTH Ipolecca, 3aJiaHHOro
thopMyJI0ii WK rpaduKOM.

IeprooGpasznad. Tabmuua nepBoobpa3HbIX.

Wurerpan, ero reoMmeTpudeckudi U (U3HYECKHH CMBICH. Brruucienve

uuTerpaia no popmyne Hetorona—Jlenbnuna.



Coaepaxanne mony.s «Pemenue ypaBHeHU H HEPABEHCTE
Pa3/InYHBIMH CHOCO0AMNY

10 xnace

ParuoHanbHbIe YpaBHEHUA, CHCTEMEI HEJTHHEHHEBIX YpaBHEHHIH,
UppaLMOHANEHBIE YPAaBHEHHS H HX CHCTEMBI, TPHTOHOMETPHYECKHE YPaBHEHMH,
HECTaHAApTHBIC YpaBHEHH, LieJIble PAallHOHAJIbHbIE HEPABEHCTBA M HX CUCTEMBI,
ApoOHO — pallHOHANEHBIE HEPABEHCTBA M MX CHCTEMBI, HEPABEHCTBA ©
MOJYJIAMH, TPUTOHOMETPHYECKYE HEPABEHCTBA H UX CUCTEMEI, 3a/1a4H C

TapaMeTpaMH.



IVIAHUPYEMBIE PE3YJIbTATHI

OcBocane yuebHOro mnpeamera «MaTeMaTHKa» [JOKHO 00eCIIeUHBAaTh
AOCTHXKEHHE Ha yPOBHE CPeHETo 0b1ero 06pazoBaHys CleAYIOLIMX JHYHOCTHBIX,
MeTalpeIMETHEIX U ITPEMETHBIX 00pa30BaTENBHBIX PE3yJILTATOB:

JIMIHOCTHBIE PE3YJBTATBI

JINYHOCTHBIE pPEe3yNsTaTHl OCBOEHHA TIPOrpaMMsl y4eGHOrO InpeaMmera
«MartemaTHKa» XapaKTepHU3yIOTCA:

I'paxxnaHckoe BOCTIMTAHHE:!

c(hopMHPOBAaHHOCTBIO I'PAXKIAHCKOM MO3HIHH 06YYArOIIErocs KaK aKTUBHOI'O
H OTBETCTBCHHOIO 4JIEHA pOCCHHMCKOro ofmecTsa, MpeACTaBIEeHHEM O
MaTeMaTHYECKMX OCHOBaX (YHKIMOHUPOBAHHUA DPa3IUYHBIX CTPYKTYp, ABICHHI,
npouenyp TIpaXaaHCKoro obmecTBa (BBIGOPB, ONPOCEI H Mp.), yMEHHEM
B3aMMOJICHCTBOBATh C COLIMANBHBIMH HHCTHTYTAMH B COOTBETCTBHM C HMX
GYHKUUAMY U HA3HAYEHUEM.

TTaTpuoTHUYecKoe BOCIIUTAHUE:

COPMHPOBAHHOCTHIO POCCHICKOM IpaskAaHCKOH MASHTHYHOCTH, YBaXEHHUS K
IPOHIIOMY H HACTOALLEMY POCCHMCKOM MaT€MAaTHKH, HEHHOCTHBIM OTHOLLUEHHEM K
JOCTIDKEHHUAM POCCHHCKUX MaTeMaTUKOB U POCCHICKOH MaTeMaTH4eCKOH LIKOJIBI,
K MCIOJB30BAHHIO 3THX JNOCTHXKEHHIH B APYruX HayKax, TEXHOJIOrusx, cgepax
3KOHOMHKH.

JyXOBHO-HPaBCTBEHHOTO BOCIIHTAHHS:

OCO3HAaHHUEM LyXOBHBIX LEHHOCTEH pOCCHICKOTO Hapoaa;
C(OPMHPOBAHHOCTBIO HPAaBCTBEHHOI'O0  CO3HaHMs, JTUYECKOIO IIOBEJACHHS,
CBS3aHHOTO C MPAKTHYECKUM NMPUMEHEHHEM JOCTIKEHHU HAYKH H JeSITEIBHOCTHIO
YY€HOT0; OCO3HAHHEM JTHYHOT'O BKJIa/ia B IOCTPOeHHE ycToiuuBoro Oy ay1ero.

JcreTHYecKoe BOCIIHTaHHUE:!

9CTETUYECKHM OTHOIICHHMEM K MHpY, BKIIOYasd ICTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJad, pelIeHUH, paccykIeHHH;
BOCIPHHMYHABOCTBIO K MaTeMaTHYECKHUM aCleKTaM pa3IndHbIX BHIOB HCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(OPMHPOBAaHHOCTBIO YMEHMSI NPHMEHATb MAaTeMaTHYeCKHe 3HaHHA B
HHTEpecax 3A0pOBOro u GesomacHOro 06pasa »H3HH, OTBETCTBEHHOTO OTHOLICHHA
K CBOEMY 3J0pPOBBIO (370pOBO¢ NHTaHHE, cOaNMaHCHPOBAHHBIH PEXHM 3aHATHH H

OTAbIXA, perynspHas ¢uznvecka aKTHBHOCTB); dH3NIECKOrO
COBEpHIEHCTBOBaHUA, pH 3aHATHAX CIIOPTHBHO-03J0POBHTEIBHOM
OEeATENEHOCTHIO.

Tpynosoe BocniuTaHue:



TOTOBHOCTBIO K TPYAy, OCO3HaHMEM LEHHOCTH TPYHONIOOHA, HHTEPECOM K
pasaM4YHBIM  cepaM  NPO(PECCHOHATBHOM  OEATEABHOCTH, CBA3aHHBIM  C
MaTeMaTHKOM u €€ NpPHUIOKCHHAMH, YMEHMEM COBEpIIATh OCO3HAHHBIN BHIGOp
Oynymed mpodeccHH M pPealu3OBHIBATE COOCTBEHHBIE >XKHU3HEHHBIE ILNAHEL
TOTOBHOCTBIO H  CIIOCOOHOCTBIO X MAaTEMaTHYECKOMY oOOpa3sOBaHMIO H
caMo00pa30BaHMIO Ha MPOTSKEHHH BCell KHU3HHM; TOTOBHOCTBIO K AKTHBHOMY
Y4YaCTHIO B PEIHCHHMH NPaKTHYECKHX 33a/1ad MaTeMaTH4eCKo#H HarpaB/IeHHOCTH.

JKOJIOTMYECKOE BOCIIUTAHHUE:

COPMHUPOBAHHOCTBIO IKOJOTHYECKOH KYNBTYPHI, IMOHMMAHHEM BIMSIHHA
COLHANTEHO-9KOHOMHMYECKHX MPOLECCOB HA COCTOSHHE IIPUPOJHONH M COLMANBHOM
Cpefbl, OCO3HaHHeM TIJNOOAIBHOrO XapakTepa 9SKOJNOIHYeCKHX mpobiem;
OpHeHTalMell Ha NpHMeHeHHe MaTeMaTHYeCKUX 3HAHWUN Ui pellleHds 3a/a4 B
o0NacTH OKpyXarIel cpensl, IUIAHAPOBAHHS IIOCTYNIKOB H OLEHKH HX
BO3MOXHBIX ITOCHEACTBUI A OKpYXaroleif cpefsl.

LleHHOCTH HAYYHOTO MO3HAHHA:

C(OpMHpPOBaHHOCTBI0O MHPOBO33PEHHSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO pa3BUTHA Haykl M  OOmECTBEeHHON NpPaKTHKH, TOHMMaHHEM
MaTeMaTH4eCKOi HayKH KakK cgepbl dYelnoBedecKoi NeATeNBHOCTH, J3TAalloB €€
pa3sBUTHA ¥ 3HAYHMOCTH MIJIS Pa3BUTHA IMBHIIM3ALHH; OBNAJEHHEM S3BIKOM
MAaTEMATHKH M MATeMaTHYeCKOH KyNbTypoil Kak CpeACTBOM IO3HAaHMA MUPA;
TOTOBHOCTBIO OCYIIECTBIATh NPOCSKTHYIO M MCCHENOBATEIBCKYIO AEATENbHOCTH
WHAUBUIYAIBHO H B IPYyTIIE.

METAINIPEIMETHBIE PE3YJbTATBI

MerTanpeaMeTHbIE Pe3yJIbTAaThl OCBOEHHS MpPOrpaMMbl y4eOHOro Ipeamera
«MareMaTHKa» XapaKTepHU3yloTCcs OBJIaJeHUEM YHHUBEPCAILHEIMH
HO3ZHAGAMENBHUIMU  OCUCMBUAMY,  YHUBEPCANbHLIMU  KOMMYHUKQMUBHBIMU
OeticmeuAMLY, YHUBEPCAbHbIMU DEZYTAMUGHBIMU OEUCTNEUAMU.

1)  Vuusepcanonvie  nosnasamenwvusie  Oelicmeus,  obecneuusarom
dopmuposanue 6a308bix KOZHUMUBHbIX NpoYeccos obyyaiowuxci (ocsoenue
MEMoO08  NO3HAMUA  OKPYXNCQIOWE20  MUpa;  NpUMEHEHUe  NOSUHECKUX,
uccie0oeamenseKux onepayut, ymenuti pabomams ¢ ungopmayueis).

BazoBrle ormyeckue AeiCcTBUA:

e BBRIIBJIATH M XapaKTE€PH30BATh CYIECTBEHHBIEC [IPU3HAKH MAaTEMaTHYECKHX
0OBEKTOB, TOHATHI, OTHOIICHHH MeXAy TOHATHAMH; (GOpMYyJIHpOBaTh
onpeleNeHUs  IIOHSATHi, YCTaHABJMBATL  CYLIECTBEHHBIH  NPHU3HAK
xnaccayKalyi, OCHOBaHUA I8 OOOOINEHHS M CPaBHEHMS, KPHTCPHU
MIPOBOIUMOTO aHAIIN3a;



BOCHIPHHUMATh, (OpMYNHpPOBaTh M  NpeoOpa3oBBIBATE  CYXKIEHHUA:
YTBEPAHTE/IbHBIE M OTpHLATENLHbIC, €JUHUYHBIE, 4YacTHble H OOIME;
YCJIOBHEIE;

BBIABIATE  MATEMAaTH4YeCKHe  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTHBOpEUMs: B (aKTax, JaHHBIX, HaONIONEHMAX H YTBEPKACHUSX,
npennaraTb  KpPMTEPHM Ui BBIIBIICHHS  33aKOHOMEPHOCTEH M
IIPOTHBOPCYHH;

JieaTh BBIBOABI C HCIIONL30BAaHHUEM 3aKOHOB JIOTHKH, AEAYKTHBHEIX H
HHIYKTHBHBIX YMO3AKIIOYE€HHH, YMO3aKIIOUEHHUH 10 aHAJIOTHU;
HNPOBOIUTH CaMOCTOATENBHO  JOKa3aTeNbCTBA  MaTeMaTHYECKHX
YTBEPXKIAEHHH (IIPAMBIE M OT NMPOTUBHOIO), BEICTPAUBATE aPTYMEHTAIIHIO,
NPUBOJMTL IIPUMEPEl H KOHTPHpPHMEPHI, O0OCHOBBIBATH COGCTBEHHBIE
CYXACHHS U BHIBOJEI,

BBIOMpaTh crnoco® pemieHus y4yeOHON 3amavd (CpaBHHBAaTh HECKOJIBKO
BAapHAHTOB pelleHHs, BbIOHpaTe Haubojee NOXXOAAIME C Y4ETOM
CaMOCTOSITENEHO BbLICIICHHBIX KPUTEPHER).

bazoBnie HCCNIeN0BATENILCKHE JeHCTBUM:

HCIIONIB30BaTh BOMPOCHI KaK HUCCIIeNOBATENIbCKUN WHCTPYMEHT IO3HAHWA,
$OopMyIHpOBaTE BONPOCH,, (UKCUpYIOIKMEe IMPOTHBOpEYHe, Mpobiemy,
yCTaHaBIMBAaTh HCKOMOE€ M  JlaHHOe, (OpMHpOBaTh  THIOTE3Y,
apryMeHTHPOBATh CBOIO [TO3HIIHIO, MHEHHE;

IPOBOJAKTE CaMOCTOSATENBHO CITIaHHPOBaHHEIH 3KCIIEPHUMEHT,
WCCIENI0BAHAE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYECKOro
00beKTa, ABJIEHHSA, IPOLIECCa, BBIABICHHIO 3aBHCHUMOCTEH Mexy
00BEKTaMH, SIBIEHUSIMH, NTPOLIECCAMH;

CaMOCTOATENBHO (GOPMYITHPOBATh 00OOIEHNS U BEIBOAKI IO pPe3yJibTaTam
npoBe€HHOTO HaOMOJeHHsA, HCCIE[OBAHMA, OLEHHBATh JOCTOBEPHOCTE
HOJTy4YeHHbIX PE3YNBTaTOB, BRIBOJOB M 0000MIECHNUH;

INpOTrHO3HPOBATh BO3MOMKHOE pa3BHTHE IpOIEcca, a TAKXKe BBIJBHIaTh
TIIPEATIOJIONKEHHS O €0 PA3BUTHH B HOBBIX YCIOBHUSIX.

Pabora ¢ unpopmarueii:

BBISBIISATH JAeuIuTel UHGOpMAIUH, AAHHBIX, HEOOXOMUMBIX AN OTBETA
Ha BOTIPOC M IS PelleHus 3afjavuH;

BRIOMpATh  HMHPOpPMAaLMIO M3  HUCTOYHHKOB  PaslMYHEIX  THUIIOB,
aHATM3MPOBATh, CUCTEMAaTH3UPOBATh H UHTEPIPETHPOBATh HH(OPMAIIHIO
Pa3NUYHBIX BUAOB U $OpPM MPEACTABICHHUS;

CTPYKTYPHpOBATh HHMOPMALMIO, MIPEACTABIATE €€ B pasIiuHbIX (hopMax,
WINKOCTPUPOBATH rpadyH4ecKH;



¢ OLCHHUBATh HaN&XHOCT  uHOpMaLHH o CaMOCTOSATEHHO
copMyTHPOBaHHBEIM KPUTEPHSM.

2)  VYuueepcanvhvie KomMmynuxamuensle Oelicmeus, obecnewuearom

chopmuposarnocme coyuanbHbIX HABLIKOE 0OYHAIOWUXCA.

Ob1uenue:

e BOCNIPHHMMAThb H (OpPMYJIHpPOBATh CYXIEHHI B COOTBETCTBHH C
YCIOBHAMH M LENAMHU OOLIEHUs; ACHO, TOYHO, IPAMOTHO BBIPAXKATEH CBOIO
TOYKY 3PEHHs B YCTHBIX H NMHCBMEHHBIX TEKCTaX, AABATH MOSCHEHMS II0
XOAy pellleHHs 3a7ia4i, KOMMEHTHPOBATh MONYYEHHEIH pe3yiIbTarT;

» B Xx0jie 00CY>XAeHHUS 3aaBaTh BOIPOCH! 10 CYIIECTBY 00CYKaaeMoi TeMsl,
npoOyieMBbl, pelnaeMoi 3a/1a4i, BEICKA3bIBATh HAECH, HalleJIeHHbIE HA TTOMCK
pelleHHs; COIMOCTABIATh CBOM CYXKAEHHA C CYXIOSHMAMH JpPYTHX
YYaCTHHKOB AMajora, oOHapyXHBaTh pa3iidde U CXOACTBO ITO3HIMI; B
KOPPEKTHO# GopMe GopMyIHpOBaTh pa3HOTNIACHs, CBOM BO3PaXEHHU;

e TMpPENCTABNATH  pe3yNbTAaTHl  pEHIeHHs  3ajadd,  JKCIOepHUMEHTa,
HCCeZIOBAaHUsA,  IIPOEKTa;  CAMOCTOATENBHO  BbIOMpate  dopmar
BRICTYIUTEHHS C YIETOM 3a1a4 pe3eHTAIUH U 0coOeHHOCTEH ayIUTOPHH.

CotpynHu4ecTBO:

e TOHHMAaTh W  HKCOONB30BaTh  NPEHMYyIIeCTBA  KOMaHZHOH  H
MHOHBUAYaNbHOM paboTEI IpH pemeHny yueOHbBIX 3aa4; IPHHUMATh LeNb
COBMECTHOH JeATENbHOCTH, IUIAHMPOBAaTh OPFaHM3alMI0 COBMECTHOH
paboTsl, pacnpeAenaTh BHAB! paGoT, JOrOBapHBATHCH, 06CYHKAATh NPOLIECC
H pe3yabTaT paboThl; 00001aTE MHEHH HECKONBKHX MIOJIeH;

e YYaCTBOBAaThH B IPYNIOBEIX opMax paboTrl (06cyxaeHus, oOMeH MHEHHIH,
«MO3rOBEIE INTYPMBDY M HHbIE); BBIIOJHATH CBOK 4YacThb pabOTEl H
KOODAMHUPOBATh CBOM JIEHCTBMS C JPYTHMH 4YiI€HaMH KOMaH[IBI,
OLIEHHBATh KayeCTBO CBOEro BKIaja B OOLIMIT MPOAYKT IO KPHTEPHAM,
cOOPMYJIIPOBAHHBIM Y4aCTHHKAMH B3aHMOJICHCTBHA.

3) Vuueepcaronvie  pezyramueHsle  Oelicmeus, obecneyugarom
opmuposaniie cCMbICI08bIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOS TUYHOCMY.
Camoopranusaums:

COCTaBJIATh IUIAH, AITOPHTM pPeIleHHs 3aa4H, BEIOHpaTh Crocod peleHus ¢
YYETOM HMEIOIIHXCS PeCYpcoB H COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTHPOBATE BAPHAHTEI PEIUEHHH ¢ yuETOM HOBOH HHOOPMALIHH.

CaMOKOHTpPOIIb:

e BIAZeTh HABBIKAMHM [IO3HABAaTENBHOH pedIIeKCHH KaK OCO3HaHMA
coBepHIaeMBIX ACHCTBHH M MBICIHMTENBHEIX HPOLIECCOB, HX PE3yNbTATOB;
BHafeTh CIO0CO0aMH CaMONpPOBEPKH, CAMOKOHTPOJA 1ipoliecca H
pe3ynbTaTa pelleHus MaTeMaTHIeCKOH 3a1a4u;



* TNpEeABUNIETh TPYOHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH peIIeHHH
3aja4yH, BHOCHTh KOPPEKTHBBl B JEATEJIEHOCTH HA OCHOBE HOBBIX
00CTOATENBCTB, JaHHBIX, HAHACHHBIX OLIMOOK, BHISBIEHHBIX TPYIHOCTEI;

* OUCHHBAaTH COOTBETCTBHE pE3yNbTaTa LENH H YCIOBHAM, OOBICHATEH
NPUYHHBI JOCTHXEHMS WIM HEJOCTHXCHUHA pe3yJbTaTOB JEATEeIBHOCTH,
HaXOQHUTh OIUHOKY, 1aBaTh OLIEHKY IIPHOOPETEHHOMY OIEITY.

NNIPEAMETHBIE PE3VJIbTATBHI

OcBoenue yyebHOro Kypca «AnreGpa ¥ Havana MaTeMaTHYECKOTO aHAH3a»
Ha ypoBHE cpeaHero oOuiero obpa3oBaHUSA AOKHO O0eCleYHBAThH JOCTHXKEHHE
CIEeIYIOIIMX MPEIMETHBIX 00pa30BaTeNbHBIX PE3YNETATOB:

10 KJIACC

Yncaa 1 BLIYUCIECHHSA

OnepupoBaTh MNOHATHAMH: palUOHAIBHOE M JEHCTBHUTENBHOE YHCIIO,
OOBIKHOBEHHAs U IeCATHIHAA Ap0oOb, IPOLIEHTEHL.

BemonHats — apudmMerddyeckde — OHEpalMH ¢ PAUOHANBHBIMH  H
JEHCTBUTENBHBIMHE YHCIAMHU.

BHIMONHATE NPHONHKEHHBIE BRYUCICHUS, HCIIONB3Ys NpaBHIa OKPYTJIEHHS,
Jienath MPHKHAKY U OLICHKY pe3yiIbTaTa BEIYHCIECHHMA.

OneprpoBaTh NOHATHAMH: CTENEHb C ILENBIM IIOKa3aTelleM; CTaHAapTHas
dopMa 3anWCH JEHCTBHTENBHOTO YHCHA, KOPEHb HATYPAJBHOH CTEHEeHH;
HCTIONB30BATh MOAXOAAITYIO GOpMy 3anMCH JeHCTBUTENBHBIX YHCEN UL PELICHHS
NpaKTHYECKHX 3aia4 U IIPeCTaBIIEHHs JaHHBIX.

OneprpoBaTh NOHATHAMU: CUHYC, KOCHHYC ¥ TaHI€HC [IPOM3BOJIBHOIO YIJia;
HCIIONB30BaTh 3aIKCh MPOH3BOJBHOTO YIia Yepe3 00paTHble TPHIOHOMETPHIECKHE
GYHKIUH.

YpaBHeHHA H HEPAaBEHCTBA

OnepupoBath IOHATHAMH: TOXAECTBO, YpPaBHEHHE, HEPaBEHCTBO, IEINOE,
panHoHaJIbHOE, UPPALMOHATIBHOE YPaBHEHHE, HEPABEHCTBO, TPHIOHOMETPHIECKOE
YpaBHEHHUE;

BEINONHATE NpeoOpa3soBaHNs TPHUTOHOMETPHYECKHUX BBIPAXEHUH H pellaTh
TPHMOHOMETPUYECKHE YPABHEHHS.

BeinmonHaTe npeoOpa3oBaHUs LENbIX, PAalMOHANBHAIX H HPPAllMOHANBHBIX
BRIp&)KGHHH M  peliaTh OCHOBHbIE THIBl  ILEIbIX, PpalHOHAIBHBIX W
MppanMoOHANBHBIX YPAaBHEHUH H HEPABCHCTB.

ITpumeHATE YpaBHEHHS M HEPABEHCTBA AJIA PEIICHHS MaTeMaTHYECKUX 3a4ad
H 3aa4 U3 pasNuYHbIX 0b6NacTell HAyKU H pealbHOH XXH3HH.



MozenupoBath peanbHble CHTYalHH Ha s3bIke airebphl, COCTABIATH
BBIPAXKEHHS, YDPaBHEHHs, HEPaBeHCTBA IO YCJIOBHIO 33]a4M, HCCIeIOBaTh
TIOCTPOEHHBIE MOZAENH ¢ HCIIOIB30BAHHEM aNnapara aire6psl.

Pynkuun u rpadpuku

OnepupoBaThk MoHATHAMH: QyHKUHA, cOcOOHI 3aJaHud (PYHKIMH, 00nacTh
ONpeieNieHNs ¥ MHOXECTBO 3Ha4eHH#l (YHKIMM, rpapuxk (yHKIHH, B3aMMHO
oOpaTHbIe QYHKLHH.

OnepupoBaTh TOHATHAMH: 4YETHOCTH H HEYETHOCTH (YHKUMH, HYTH
GYHKIHH, TPOMEKYTKH 3HaKOIIOCTOAHCTBA.

Hcnons3oBate rpadpuky QyHKUMH 1A pellieHHS YpaBHEHHIA.

CtpouTh ¥ uMTaTh rpaduKy NHHEHHOHN (YHKIMH, KBAAPATHYHOM (DYHKI[HH,
cTeneHHON (PYHKIUY C LIeJIBIM TIOKa3aTeNeM.

Hcnons3oBats rpadukd (PyHKIUE [ MCCIEOOBAaHMS IIPOLECCOB H
3aBUCHMOCTEH NpH PELIEHHH 33/1a4 M3 APYIMX y4eOHEBIX NpeIMETOB U peallbHOM
XKU3HHU; BhIpaxkaTh GOpPMYyJIaMU 3aBUCHMOCTH MEXIY BETHUYHHAMM.

Hauana MaTeMaTH4Y€CKOro ana/jm3a

OnepupoBaTh NOHATHAMH: IIOCIIE[OBaTeNbHOCTh, apU(MeTHYecKas U
reoMeTpuiecKas [pOrpecCHH.

OnepupoBaTh NOHATUAMH: OeckoHedyHO YOBIBalOIIAs TIeoMeTpHYecKasd
nporpeccus, cymMmma 6€CKOHEUHO yOBIBAIOIIE# reOMETPUIECKON IPOrpeccHH.

3agaBath MOCIEN0BATEIFHOCTH PA3IUYHBIMH CIIOCOOaMH.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATENBHOCTEH U IIPOrPeCcCHil A pelleHus
peaNnbHBIX 337134 MPUKJIAIHOrO XapaKTepa.

MHoecTBa H JIOTHKA

OnepupoBaTh NOHATHAMH: MHOKECTBO, ONIEPALliH HaJl MHOXECTBAMH.

HUcnons30BaTe TEOPETHKO-MHOXKECTBEHHbIH  ammapaT Uif  OIHCaHMs
peaNbHBIX IPONECCOB M ABJICHHH, IPH pPEIIeHMH 3aJa4 M3 JAPYTHX Y4eOHBIX
NPEeAMETOB.

OnepupoBaTh  HOHATHSAMH:  ONpEAeicHHE,  Teopema,  CIENCTBHE,
J0Ka3aTeNbCTBO.

11 KJIACC

Yues1a # BLIMHCJICHHSA

OnepHpoBaTh MOHATHSAMH: HATypalbHOE, LENOe YHCIO; HCIOJB3OBATh
NPH3HAKH AENMMOCTH LENbIX YHCEll, Pa30XEHHE YHCIa Ha NPOCThIe MHOXKHTENH
JUIs peleH s 3a1ay.

OmnepupoBaTh IOHATHEM: CTENIEHD C PAIlMOHAIBHEIM [MOKa3aTesIeM.

OnepHpoBaTk NMOHATHAMHU: JIOrapUudM YHCIIa, NECATHYHBIE M HATypalibHbIE

norapuMel.



AR

YpaBHeHHs U HEPABEHCTBa

IlpuMenaTs cBoHcTBa CTemeHH Aans  NpeobGpa3soBaHuUs BEIPaXEHMIA,
ONEPUPOBATh NMOHATHAMM: IOKAa3aTENLHOE YPaBHEHHE W HEPABEHCTBO, pPEILATh
OCHOBHbI€ THIIBI TOKA3aTEBHBIX YPAaBHEHUH U HEPABEHCTB.

BhIMONHATE 1peo0Opa3soBaHHs BBIPOKEHHH, COAEPKAMMX JOTAPHPMBL
ONEpHPOBATh MOHATHAMH: JIOTAPUPMHUIECKOE YPAaBHEHHE H HEPABEHCTBO; PEIIATh
OCHOBHBIE THIIBI IOrapH(PMHUYECKUX YPaBHEHMI{ H HEPABEHCTB.

HaxonuTs peleHHs npocTeHIiX TPHIOHOMETPHYECKHX HEPABSHCTB.

OnepupoBaTh MOHATHAMH: CHCTeMa JIMHEHHBIX YpaBHEHHH H €€ pellcHHE;
HCITONB30BaTh CHCTEMY JTUHEHHBIX YpaBHEHHI A PeIICHHA [IPAKTHYECKHX 3a/1aY.

Haxoauth pemieHHa NPOCTEHINIMX CHCTEM H COBOKYIHOCTEH PAlIHOHANBLHBIX
YPaBHEHHH U HEPaBEHCTB.

MonenupoBate peanbHBIE CHTyalldH Ha SH3BIKe aireGpel, COCTABIATH
BBIDOXCHMs, YPAaBHEHHS, HEPaBEHCTBA M CHCTEMBI IO YCJIOBHIO 3a[auM,
HCCIIEI0BATh MOCTPOCHHBIE MOJIENH C HCIIOJIB30BAHUEM anlapara anreopaL

DyHKIMH ¥ rpadukH

OnepupoBaTeh INOHATUAMH: [epuogudeckas (QYHKIMS, [POMEXYTKH
MOHOTOHHOCTH ()YHKIfHHM, TOYKH OKCTpeMyMa (yHKUHMH, Haubojibliee W
HauMeHblllee 3HA4YeHHs (QYHKUMH Ha NPOMEXKYTKe; MCIONb30BaTh HX JUIA
HCCleI0BaHusA (YHKIUH, 3alaHHO# rpaduKoM.

OnepupoBaTs NOHATHSAMH: I'papuKH MOKa3aTeNbHOM, JNorapudmMuyeckoit H
TPUTOHOMETpUYECKUX (YHKIUMN; W306pakaTh MX HA KOOPAMHATHON IUVIOCKOCTH H
YCTIONB30BATh I PELUCHUs ypaBHEeHUH H HepaBeHCTB.

H306paxkaTs Ha KOOPAHHATHOH IJIOCKOCTH Ipa(HKH JTHHEHHBIX ypaBHEHHH
U UCTIONB30BaTh UX AJIA PElIeHHs CHCTEMBI INHEHHBIX YPaBHEHHH.

Hcnons3opare rpaguxu GyHKUME A9 HCCHEJOBaHMA IPOLECCOB U
3aBUCUMOCTEH U3 APYIUX y4eOHBIX TUCIHUIUIHH.

Hayana MaTeMATHYeCKOro aHAJIH3A

OnepHpoBaTh MOHATHAMHA: HeNpepbiBHas QYHKLMSA; TIPOM3BOAHAA (YHKIIHH;
HCIIOJIE30BaTh FreOMETpUYECKUMA H dhu3nyeckuii CMEBICI IIPOM3BOAHOM JUld pElIeHUs]
3anady.

HaxouTs IpOM3BOAHEIE YJIEMEHTAPHBIX (PYHKIIMH, BEIYHUCIIATE IPOH3BOJHBIE
CYMMBI, TPOU3BEIEeHUs, YJACTHOTO (PYHKLIMH.

Hcnons30BaTh MPOU3BOAHYIO JUIs HCCNeXOBaHus (YHKLIHH Ha MOHOTOHHOCTD
¥ SKCTPEMYMBI, IIPUMEHATDH PE3YJIbTaThl HCCIEZOBaHHs K IOCTPOEHHKIO IPaQHKOB.,

Hcnons3oBaTk NPOW3BOAHYIO I HAXOXACHMS HAWIYUIIEro pPEUIEHHs B
NPUKJIAAHBIX, B TOM YUCHE COLMATbHO-9KOHOMUIECKHUX, 3a1a4ax.

OnepupoBaTs MOHATHUAMH: IepBOOOpasHasg H  HMHTErpall; IIOHHMATh
TeOMETPHYESCKHH U (pM3UIeCKUH CMBIC] HHTETpaa.



Haxonuts nepBooOpa3HbIe 3MeMEHTAPHBIX (PYHKIMIH; BBRIYHCIATE UHTErpa
i o ¢popmyne Hetorona—-JleiiOnuna.
! PeliaTs NpuUKNaAHele 3a/laud, B TOM YHCIE COLHAIBHO-IKOHOMHYECKOIo U
¢$u3HUecKOro XapakTepa, cpeicCTBaMH MaTEMAaTHYECKOrO aHAIK34.




TEMATHYECKOE INTAHUPOBAHHE

10 KJACC
' KonunuyecTBo 9acos | DiIeKTpoOHHbIE
Ne HauMeHoBaHHE Pa3neaoB H TEM (uudponhie)
KontpoanBelie | IlpakTHueckue
n/m | nOporpamMmai Bcero obpazoBaTeibHbIE
patoTsl paboTsI
pecypesl

MHoecTBa pallHOHAIBHBIX H
1 JefcTBUTENBHBIX Yuces. PannonanbHbie 14 | Bubnauoreka LIOK
ypaBHEHHS B HepaBCHCTBA

Oyuxnuu U rpadpuxy. CTeneHb ¢ UEIbIM

2 6 bubnuotexa ILIOK
noKasarenem
ApudMeTrdeckuii KOpeHb N—O# CTENEHH.

3 pu P 18 1 Bubanoreka IIOK
VppauuoHasbHbIE YPABHEHHA U HEPABEHCTBA L N
Dopmy B

4 TPUrOHOMETPHH. T PHTOHOMETPHYECKHE 22 1 Bubawnoreka LIOK
ypaBHEHHS ) 7

5 IlocnenoBaTeMEBOCTH K POTPECCHH - 5 o Bu6nuotexa LIOK
Pemmenne ypaBHeHMi 1 HEpaBEHCTB

6 yp P 34 2 BuGnnoreka LIOK
Pa3IMYHEIMHA COCOOAMH.

TToBTOpEHHE, 0000MEeHHe, CHCTEMATH3AIYA
7 ToP B a 3 1 Butnunorexa LIOK

3HAHHMI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
L. .




_ILKJACC

KoauuecTBo uacoB DNIEKTPOHHBIE
Ne HanMeHnoBanue paznenos U TeM - o ] (audpoBEIe)
n/o MpoOrpaMMal Bceero Konrposusie | Mpaxtmieckne oGpa3oBaTelbLHbIE
patoThI paboThi
pecypent
CTeneHb ¢ PallHOHATHHBIM TIOKa3aTelleM.
1 IMokasarensnas ¢pynkuua. [TokasaTensHele 12 1 Bubnnoreka [TOK
YPaBHEHHS H HEpaBEHCTBA
Jorapupmudeckast QyHKIHS.
2 Jlorapudmuyeckne ypaBHeHHS U 12 BuGnnorexa LIOK
] HEpaBeHCTBA
Tpuronomerpuueckue QyHKIHE H HX
3 rpaduky. TpHrOHOMETPHYECKHE 9 1 Bubnuoreka LIOK
HEpaBEHCTBA
4 ITpom3poxgnas. [IppmeHeHEE TPOU3BOIHON 24 1 Bubauoreka 110K
5 HuTerpan u ero npuMeHeHH 9 Bubmuoreka LIOK
6 CucreMbl ypaBHEHRH 12 i Bbubnuoteka LHOK
7 HaTypanbHEIle ¥ LieNble YACaa 6 Bubnuorexa LIOK
8 [ToBTOpenue, obobmenne, CHCTEMATH3AIMA 18 5 Bu6norexa LIOK
3HaHUH B - I )
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 6 0




£

YYEBHO-METOAHYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O MPOIIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YUYEHHKA

e Maremaruka: aaredpa U Hadala MaTeMaTHYECKOIO aHAIM3a, TEOMETPHSI.
Anre0pa u Hauana MaTeMaTH4ecKoro aranu3a, 10-11 knaccel/ AnumoB
I A., Konarur KO.M., Tkauea M.B. u apyrue, AxiinoHepHoe 061IeCTBO
«M3narensctBo «Ilpocpeienue»

METOJUYECKHE MATEPHAJIbI J1JI51 YYUTEJLA

e Maremaruka: anredpa U Hayajla MaTeMaTHYECKOTO aHAIIN3a, TCOMETPH.
Aunre6Gpa 1 Havaja MaTEMaTH4eCKOTO aHann3a, 10-11 knaccsl/ Animos
IH.A., Konarun FO.M., TkaueBa M.B. u npyrue, AKnHoHepHOE 001LEeCTBO
«HM3parensctBo «IlpocBemmerHue»

e Hayumcs peinats ypaBHeHus/ Dayapa banasn/ uzgarenscTso MeHHUKC.

o Hepagencrna B 3aaanusx EI'3/ A.P.Pasanosckuil/ usnatensctso BAKO
(pexomenpoBano ®©1I'OC)

e Mertoamdeckue nocoOuA U JUAAKTHYECKHE MATEPHAIIBI, PEKOMEHIOBAHHLIC

oI ocC.

IIN®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Bubnuoreka LIOK



