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MOSICHUTEJIBHAS 3AITUCKA

Pabouass mporpamma ydeOHOTO Kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO aHAIN3a»
6a3oBoro ypoBHs Juid oOyuwatomuxcs 10 kmaccoB paspaboraHa Ha ocHoBe dDenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CpeaHero oOmero oO0pa3oBaHUs, C yYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMH, MPEIbSBIAEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHUIO, U
Tpaauuui poccuiickoro oOpasoBaHus. Peanmuzanus mporpaMMbl OOECHEYMBAET OBIIAJIEHUE
KJIIOYEBBIMM KOMITETEHLUSAMH, COCTABISIOIIMMU OCHOBY JUISI CAMOPA3BUTHUS U HENPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JMYHOCTHOTO W TIO3HABATEIFHOTO PAa3BHUTHUS
JMYHOCTH 00YYarOLINXCS.

HEJU N3YYEHHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajma MaTeMaTH4YECKOIO aHalIM3a» SBISETCS OJHUM U3 Haubojee
3HAYMMBIX B MPOrpaMMe€ CTapIIei IIKOJIbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH O0ECIeUYnBaET
MHCTPYMEHTAJIbHYI0 0a3y A M3Y4eHHs BCEX ECTECTBEHHO-HAayuUHBIX KYpCcOB, a C JIpyroi
CTOpPOHBI, (OPMHUpPYET JIOTUYECKOE W aOCTPAKTHOE MBIIUICHUE Y4YallUXCs Ha YpPOBHE,
HEOO0XOIMMOM JJIsi OCBOCHHUSI KypCcOB MH(GOPMATHUKH, OOIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH.
B pamMkax TaHHOrO Kypca ydaiuecs: OBJIaJeBal0T YHUBEPCAIbHBIM SI36IKOM COBPEMEHHOM HAYKH,
KOTOpas (OpMyJIMPYET CBOU AOCTHKEHHS B MaTeMaTHUeCKOH (opme.

Kypc anreOpbl 1 Havam MaTeMaTHYECKOTO aHAN3a 3aKJIabIBA€T OCHOBY [UIS YCIIEIIHOTO
OBJIQJICHUSI 3aKOHaMHM (U3UKU, XHUMHUHM, OWOJOTHM, TIOHMMAaHUS OCHOBHBIX TEHICHLUHN
HSKOHOMHUKH U OOIIECTBEHHON KU3HH, IMO3BOJISIET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(POBHIX
U KOMITBIOTEPHBIX TE€XHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOM XM3HU. B Toxe
BpEMs OBJIAAICHUC a6CTpaKTHI>IMI/I N JIOTUYCCKHU CTPOTrMMHU MATCMATHUYCCKUMHU KOHCTPYKOHUAMU
pa3BUBaeT yMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEPXKICHMS,
UCTIONIB30BaTh 0000IIEHNEe W KOHKPETH3aIMio, a0CTparupoBaHHE W aHAJIOTHIO, (OpMHUPYET
KpeaTHBHOE U KPUTHUYECKOE MBIIUICHHE. B Xoae n3ydeHus anreOpbl U Hayaja MaTeMaTHYeCKOTro
aHaJli3a B CTapHICﬁ MIKOJIC y4dalluecCda IOJy4YaroT HOBBIH OIIBIT pEeICHUS MPUKIAAHBIX 3a1ad4,
CaMOCTOSITEJIBHOTO ~ TIOCTPOCHUST ~MaTeMaTH4YeCKMX MOJEJeH pealbHbIX CUTyallud U
WHTEPIPETALMM TOJYYEHHBIX pEIICHHH, 3HAKOMATCSA C NPUMEPAaMH MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH B NpPUpPOJAE, HAyKe M B MCKYCCTBE, C BBIJAIOIIUMHCS MaTeMaTHYECKUMHU
OTKPBITUSAMHU U UX aBTOpaMHU.

Kypc obnanaer 3HauMTENbHBIM BOCHMTATENIBHBIM IMOTEHIIMAIOM, KOTOPBIA peaan3yercs
Kak 4epe3 y4eOHBII MaTepuall, CocOOCTBYIONMI (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS,
Tak M 4epe3 cHenuduky ydyeOHOM JesATeIbHOCTH, TpeOyromeld CcaMOCTOATENbHOCTH,
AKKYpPaTHOCTH, HpOI[OJ'DKHTCJ'IBHOfI KOHICHTpAaIun BHUMAaHUA n OTBE€TCTBCHHOCTH 3a
MOJyYEeHHBINH pe3ynbTar.

B ocHoBe Meromuku oOyueHHs anreOpe W HadajlaM MaTeMaTHYECKOTO aHajH3a JICKHT
JeSITeIbHOCTHBIN MPUHLUI 00y4YEHUsI.

CrpykTypa Kypca «Anredpa 1 Hadara MaTeMaTHIECKOTO aHAJIM3a» BKIIOYAET CIICAYIOIIHE
coJepxKareilbHO-MeToIMuecKue JUHUU: «YHucna u BbluucHeHUs», «DyHKIUM U TpapuKuy,
«YpaBHEHUS U HEpaBeHCTBay», «Hauama mMaTeMaTH4ecKoro aHanmsza», « MHOXeCTBa U JIOTHKAy.
Bce ocHOBHBIE copep)kKaTeIbHO-METOAMYECKUE JIMHUU H3Yy4aloTCs Ha MPOTSHKEHHUU JBYX JIEeT
06yqu1/I$[ B CT&pHIGfI IIKOJIC, €CCTCCTBCHHO AOIOJJHAA APYr Apyra M IMOCTCIICHHO HACBIMAACH
HOBBIMM TeMaMHM M pa3fenaMmu. JlaHHBI Kypc SBIsSIeTCS MHTETPaTUBHBIM, IOCKOJIBKY
oObenuHsieT B cebe coaep)kaHWe HECKONBKMX MaTeMaTHYeCKUX IUCIMIUIMH: ajiredpa,
TPUTOHOMETpPHUS, MAaTEMaTHUECKUI aHAIN3, TeOpUs MHOXeCTB U Jip. [Io Mepe Toro kak yuamuecs
OBIIQJIEBAIOT BCE OoJiee IIUPOKUM MATEMAaTHUECKHUM allaparoM, y HHUX I[OCIeI0BATEIbHO
dbopMHpyeTCs U COBEPILIEHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHUYECKYl0 MOJETIb pPealbHOM
CUTYyallH, TIPUMEHSTh 3HAHWS, MOJIydYeHHBIE B Kypce «AureOpa W Hayajla MaTeMaTHYECKOTO
aHaIu3a», Ui pelleHHs CaMOCTOATENbHO C(HOPMYTUPOBAaHHON MaTeMaTW4yecKOd 3ajaud, a
3aTeM MHTEPIIPETUPOBATh MOJyYECHHBIN PE3YJIbTAT.



CopnepxxarenpHo-MeTOAMYECKass  JMHUS  «Yucna ¥ BBIUMCICHHSD — 3aBepIIaeT
(dhopMUpOBaHHE HABBIKOB HWCIOJIB30BAaHUS JCHCTBUTEIBHBIX YHCEN, KOTOpPOe OBLIO HAYaTO B
OCHOBHOI1 1miKkone. B crapieil mkone ocoboe BHUMaHHE yiensercs GOPMUPOBAHUIO MPOUHBIX
BBIYHCITUTENLHBIX HABBIKOB, BKJIFOUAIONMINX B Ce0sl HMCIIOJIb30BAHHUE PA3IUYHBIX (OPM 3aIuCH
JIEUCTBUTEIIBHOTO YHUCJIA, YMEHHME pPALMOHAIBHO BBINOJHATh JEUCTBUS C HHUMH, [J€IaTh
MPUKUIIKY, OLEHUBAaTh pe3ynbTaT. OOyuaromuecss TOJYYalOT HABBIKM MPUOIKEHHBIX
BBIUMCJICHHUM, BBITIOTHEHHUsS NEWCTBUH C YWCIAMH, 3alHUCaHHBIMH B CTaHIapTHOW Qopwme,
WCIIOJIb30BaHMS MATEMAaTHYECKUX KOHCTAHT, OLICHUBAHMS YU CIIOBBIX BHIPAKECHHUIA.

Jluans «YpaBHEHUST W HEPABEHCTBa» pEaM3yeTCsl Ha MPOTSHKEHHWH BCEro OoOydeHHUs B
cTapumield WIKOJe, MOCKOJbKY B KaXIOM paslielie MpOrpaMMbl MPEIyCMOTPEHO pEIICHUE
COOTBETCTBYIOIIMX 3a7a4. OOyyaromuecs OBIaeBal0T Pa3IMYHBIMU METOIaMHU PEIICHUS IIEeIbIX,
paIlMOHANBHBIX, HPPALIMOHATIBHBIX, TTOKA3aTeIbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX
YPaBHEHUM, HEPABEHCTB U UX CUCTEM. [loilyyeHHbIE YMEHHUS UCTIOJIB3YIOTCS IIPU MCCIIENOBAaHUN
(GyHKIMA C TTOMOIIBIO MPOU3BOAHOM, PEUICHUU TMPHUKIATHBIX 3a7a4 M 3a/ad Ha HaXOXKJICHHE
HauOOJBIINX U HAMMEHBIIUX 3HadeHU (QyHKIuHU. JlaHHAs colepKaTeNbHas JIMHUS BKIIOYAeT B
ce0st Takke (OPMUPOBAHHWE YMEHHUH BBIIOJHATH PACUYETHl 1O (opMyliaM, mpeoOpa3zoBaHU
LEJIbIX, PAlUOHAIBHBIX, WPPALUMOHAJIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKECHUH, a TaKkKe
BBIPKCHUH, COJEpKAIIMX CTENeHW W Jjorapudmel. braromaps M3ydeHHIO anreOpandecKoro
MaTepuasa MPOUCXOTUT JalbHelIee pa3BUTHE aTOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIIICHHUS
yqamuxcs, (OPMUPYIOTCS HABBIKH JICTYKTUBHBIX PACCYXICHHUN, paOdOThI C CHMBOJIBHBIMHU
dbopMamMu, TpeCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeyiaraet 3QpPeKTUBHbIC HHCTPYMEHTHI JJIsI PEIICHUS MPAKTUICCKUX M €CTECTBCHHO-
HayYHbIX 3a7a4, HAIJBIAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK S3bIKa HAYKH.

ConepxarenbHo-MeToquYecKast JIMHUS «DyHKIIMU U rpaduKm» TECHO TMEpeIieTaeTcs ¢
JIpYTUMHU JIMHUSIMM Kypca, ITOCKOJIBKY B KaKOM-TO CMBICIE 3aJa€T IOCIEA0BATEIbHOCTD
u3ydeHuss wmatepuana. V3ydeHwe CTENEHHOW, TOKa3aTeNbHOM, JorapuMHUUEcKOr U
TPUTOHOMETPHUECKUX (PYHKIMNA, MX CBOWCTB M TpadUKOB, HCHOIb30BaHUE (YHKUUN IS
pelieHusl 3a1ady U3 JPYyrux y4deOHBIX MPEAMETOB M PEATbHOW KU3HM TECHO CBSI3aHO KaK C
MaTeMaTHYeCKUM aHAJIU30M, TaK U C PEIICHHEeM ypaBHEHUH U HepaBeHCTB. [Ipu aToM Gonbioe
BHUMaHUE yHeiseTcss (OPMUPOBAHUIO YMEHHUS BBIpaXaTh (POPMYJIaMH 3aBHCHMOCTH MEXIY
pa3IMYHBIMH BEIMYMHAMH, HCCIEIOBATh TMONy4YeHHbIe (YHKIWU, CTPOUTh UX TpaduKu.
Marepuasi 3TOH COAEPKATEIBHON JIMHUM HAUEJIE€H Ha pPa3BUTUE YMEHH M HABBIKOB,
MO3BOJIAIOIIMX ~ BbIpaXaTh 3aBHUCUMOCTH MEXIy BeJIMYMHAMU B pasNu4Hoi  (opme:
AHATUTUYECKOW, Tpauueckod © CiIOBeCHOW. Ero wu3ydeHHe CrHocoOCTBYET pa3BUTHIO
AITOPUTMHUYECKOTO  MBIIUIEHUSI, CIOCOOHOCTH K  OOOOIIEHHWI0O ¥ KOHKPETH3aIuH,
HCIIOJIb30BAaHUIO AaHAJIOTUH.

CopnepxarenpHas auHUS «Hauana matreMaTH4eCKOro aHalil3a» IMO3BOJSET CYIIECTBEHHO
pacCHIMpPUTh KPYT KaK MAaTeMaTHYECKUX, TaK U MPUKIIAIHBIX 3aa4, JTIOCTYITHBIX 00yYaromuMcs, y
KOTOPBIX MOSBISIETCS BO3MOKHOCTh MCCIIEOBATh M CTPOUTH TpaduKu (PYHKIIHMA, ONpenesTh UX
HauOOJIbIINEe U HAMMCHBIINE 3HAYCHUS, BBIYUCIATE IO (GUTYp U O0BEMBI TEJNI, HAXOIAHUTh
CKOPOCTHM W YCKOpEHHs IpolueccoB. JlaHHas coaep)kareiibHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTHM TIOCTPOCHUSI MATEMaTUYECKUX MOJENIC peaJbHbIX CUTyalud, HaXO0XIACHUS
HaWJIy4dllero pelIeHUs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-d)KOHOMHUYECKHX, 3aJayax.
3HAKOMCTBO C OCHOBAMH MaTEMAaTHYECKOTO aHAJIM3a CIOCOOCTBYET PAa3BUTHIO aOCTPaKTHOTO,
(hopManIbHO-JIOTMUECKOTO W KPEaTUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUN PacCO3HABATh
MIPOSIBJICHUSI 3aKOHOB MaTEMaTHKH B HayKe, TEXHUKE W HcKyccTBe. OOywaromuecs y3HAIOT O
BBIJAIOIIUXCS PE3YJIbTAaTaX, IOJYYECHHBIX B XOJE Pa3BUTUS MAaTeMaTUKU KaK HAyKH, U HX
aBTOpax.

ConepxarenbHO-MeTOIMYECKas TUHUS «MHOXKeCTBa M JIOTMKa» B OCHOBHOM IIOCBSIIIEHA
AJIEMEHTAaM T€OPUU MHOXKECTB. TE€OpETHUKO-MHOKECTBEHHBIE MPECTABICHUS IPOHU3BIBAIOT BECH
KypcC IIKOJIbHOW MaTEeMaTHKHU M MpeJularaloT Hanbosiee YHHUBEPCAIbHBINA S3bIK, 00BEIUHSIIONIHIA



BCE pa3lenbl MaTeMaTUKd M €€ MPUIOKEHUW, OHM CBS3bIBAIOT pa3HbIE MaTEMaTUYECKHE
JTUCLUIUIMHBI B enuHoe 1esnoe. [loaTomy BaXHO AaTh BO3MOXKHOCTH IIKOJIHBHUKY MOHUMATh
TEOPETHUKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MATeMAaTHMKM M HUCIOJNb30BaTh €ro s
BBIPKCHHS CBOMX MBICIICH.

B kypce «AnreOpa 1 Hauaiza MaTeMaTHYeCKOTO aHAIU3a» MPUCYTCTBYIOT TAKK€ OCHOBBI
MaTeMaTUYeCKOr0 MOJEIUPOBAHMS, KOTOPBIE MPHU3BAHBI CPOPMUPOBATH HABBIKH MOCTPOCHHS
MoJieiell peanbHbIX CUTYalluid, UCCIIEOBAHMS STUX MOJEINEH C MOMOIIBIO ammnapara aireopsl u
MaTeMaTUYeCKOr0 aHali3a W HWHTEPHpPETAlNH TOJYYCHHBIX pPE3yJbTaToB. Takue 3aJaHus
BIJIETEHBl B KXl M3 Pa3feNioB MPOrpaMMBbI, MOCKOJBKY BECh MaTepual Kypca IIHPOKO
WCIIOJIB3YETCS JIJISl pelIeHUs MPUKIIAIHbIX 3a1ad. [Ipu pereHnn peanbHbIX MPAKTHUYECKUX 3a/1a4
ydalquecss — pa3BUBAIOT  HAONIONATENbHOCTh,  YMEHHE  HAaXOOUTh  3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HWCIOJIB30BATh AHAJIOTHIO, 0000MIaTh W KOHKPETU3UPOBATH TMPOOIEMY.
JesTenbHOCTh MO (HOPMHPOBAHUIO HABBIKOB pELICHHUS MPHUKIAAHBIX 3a7ad OpPraHu3yercs B
MpolIecce U3yUeHUsI BCEX TeM Kypca «Ayredpa v Hayajaa MaTeMaTHYECKOTO aHAIH3a.

MECTO YUEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4eOHOM I1aHe Ha U3y4eHHE Kypca anreOphl 1 Hayall MAaTeMAaTHYECKOTO aHan3a Ha 0a30BOM
ypoBHe oTBoAMTCA 2 yaca B Henento B 10 knacce u 3 yaca B Heaento B 11 kiacce, Bcero 3a JaBa
roga ooyuenus — 170 yacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYUCICHUA

Panmonansubie ynciaa. OOBIKHOBEHHBIE M JIECATUYHBIE OPOOH, MPOIEHTHI, OECKOHEUHBIC
nepuoguyeckue  apodu.  ApudmeTnueckue Omepaludd € PAalMOHAJIBHBIMM  YHCIIAMH,
npeoOpa3oBaHus YUCIOBBIX BbIpakeHUU. [IpumeHeHue npoOGell M MPOLEHTOB Ji pEIICHUS
IIPUKJIAHBIX 337a4 U3 Pa3IMUHBIX OTpaciiel 3HaHUHN U peaIbHOM JKU3HM.

[eiictBuTenpHbple uncna. PanumoHanbHble M HMppalMOHAIbHBIE YMcla. ApupMeTHUecKHe
orepauuu ¢ JAeHCTBUTENbHBIMU yrciaaMu. [IpuGinkEHHbBIE BBIUMCIIEHUS, NTpaBUIa OKPYTJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenb c nensiM nokaszareneMm. CtannaptHas (opma 3amucu JeHCTBUTEIBHOTO YHCIIA.
Hcnonp3oBanue mnonaxonsmed (opmbl 3amucu  ACMCTBUTEIBHBIX YHCEN JUISl  pELICHMS
IIPAKTUYECKUX 3a7a4 U MPECTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HATypalbHOW creneHd. JleHCTBUS ¢  apudMeTHIeCKUMU
KOPHSIMHM HaTypaJIbHOW CTETICHH.

CuHycC, KOCUHYC U TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC, apKTaHI'€HC
YHCJIOBOTO apryMeEHTa.

YpaBHeHUs! M HEpaBEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BAHUS.

[IpeoOpa3oBaHne TPUTOHOMETPHUYECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
bopMyIbI.

VpaBHEHHME, KOpEeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBA. Meton
MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUH 1 HEPaBEHCTB.

Pemenne nppannoHaabHbIX YPaBHEHUI U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPaBHEHUMN.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIIEHUI0 MAaTEMaTHYECKUX 3aJad U 3a7ad U3
pa3IMuHbIX o0JacTel HayKH U pealibHOM KU3HU.

DyHKUMH U TPAPUKHU

@yukys, cnocoOsl 3ananus GyHkmy. ['paduk pyaxmmm. BzanmHo oOpaTHbIE QyHKIINH.

OO6nacth ompeneneHust 1 MHOXKeCTBO 3HadeHud Qynkuuu. Hymu ¢ynkmuu. ITpomexytku
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKITUH.

CrenenHas (yHKIMS ¢ HaTypaJbHbIM U LEJbIM MOKa3zaTeneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa 1 rpaduK KOpHSI 71-0i CTETICHH.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpENIEIeHUe TPUTOHOMETPUUYECKUX (PYHKLUH
YHUCJIOBOI'O apIyMEHTA.

Havyana maTeMaTH4eCKOro aHAJIM3a

[TocnemoBarenbHOCTH,  CHMOCOOBI  33JaHUSl  IOCIENOBATEIBHOCTEH.  MOHOTOHHBIE
IIOCJIE0BATEIBHOCTH.

Apudpmernueckass U reoMerpuueckas — nporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CymMma OE€CKOHEUHO yObIBaroIllell reoMEeTpUYecKOil mporpeccuu.
@opMyna CIOXKHBIX MPOLEHTOB. VM cIonb30BaHHE NPOrpPECCUM AJI PEIIECHUs PEANbHBIX 3a1ad
IIPUKJIATHOTO XapaKkTepa.

MHoxecTBa M JTI0THKA

MHoecTBO, onepanuu HaJx MHokecTBamu. [{narpammel Oiinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O anmapara JUisl OIMCaHUs pPeajbHBbIX MPOLECCOB WM SBICHUH, NPU
pelIeHNH 3aj1a4 U3 IPYruX Y4eOHBIX TPEIMETOB.

Omnpenenenue, Teopema, ClI€ACTBUE, 10Ka3aTEIbCTBO.

11 KIIACC
Yuciia 1 BbIYUCICHUA
Hatypanbsble u nensie uncina. [Ipu3Haku 1eNMMOCTH LIETIBIX YUCEN.



Crenens ¢ palMoHaIbHBIM NOKa3aTesieM. CBOMCTBA CTENEHHU.

Jlorapudm uucna. JlecATHYHbIE U HATYypAIbHBIC JTOTapH(PMBEI.

YpaBHeHHUS M HEPABEHCTBA

[TpeoOpa3oBanue BBIPAKEHHUN, COACPIKAIINX JIOTAPU(MBIL.

[TpeoOpa3oBaHue BBIpAXKEHUH, COAEPIKAIINX CTEIIEHU C PAllMOHAIbHBIM MIOKA3aTEIeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrempl TMHEWHBIX ypaBHEHMH. PelleHne NpHUKIagHBIX 3a7ad C TMOMOILBIO CHCTEMBI
JIMHENHBIX YPABHEHUM.

Cucremsbl 1 COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHNUH U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUMH, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKUX 3a4ad H
3ajlayu U3 pa3IMuHbIX 00JacTell HAyKu U peabHOM JKU3HU.

DOyHkuuM U rpaguku

@Oynkius.  Ilepuonuueckue  pyHkiuu. IIpoMexyTkn  MOHOTOHHOCTH — (DYHKIIUH.
Makcumymbl 1 MUHUMYMBI QyHKIUH. HanGomnbiee u HauMmeHbllee 3HaueHUE (QYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduKH.

[Toka3zarenbHas u norapupmuueckas GyHKINHU, UX CBOICTBA U IpadUKH.

Hcnonp3oBanue rpadukoB GYHKIWH TS peIICHHs YpaBHEHHUIA U IMHEWHBIX CHCTEM.

Hcnonb3oBanue rpa@ukoB (QyHKUMI A7 MCCIEIOBaHMS IPOLIECCOB U 3aBHCUMOCTEH,
KOTOpPBIE BO3HUKAIOT TP PEIICHUH 3a]1a4 U3 APYTHX YUeOHBIX MPEIMETOB U peallbHOW )KU3HH.

Havyana maTeMaTH4eCKOro aHaJIM3a

HenpepeiBHble QyHKIIMH. MeTO HHTEPBAIOB /ISl pEIICHIS] HEPABEHCTB.

[TpousBonHas GyHkuu. ['eomerprueckuii 1 GU3NUECKU CMBICT POU3BOJHOM.

[TpousBonHBIe AreMeHTapHBIX (yHKIHNA. DOpMYIIBI HaXO0XKIIEHHS MPOU3BOJAHON CYMMBEI,
MPOM3BEACHUS M YACTHOTO (DYHKITHH.

[TpuMeHeHne MPOU3BOIHON K UCCIIETOBAHUIO (PYHKIINH HA MOHOTOHHOCTD M 9KCTPEMYMBI.
Haxosxnenne HanOobIIero 1 HAMMEHBIIETo 3HaYeHUs! (PYHKLIUU Ha OTpE3Ke.

IIpuMeHeHre NPOM3BOMHOM [UIS HAXOXKJICHHsS HAWIYYIIErO pPEIICHUS B IPHUKIAJHBIX
3ajjauax, AJs ONpeeseHus CKOPOCTH Mpoliecca, 3aJaHHOTO (OpMYJII0i Wit rpauKOM.

ITepBoobOpaznas. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpudyeckuid M (usnueckuii cmbica. Berumcrnenue wuHTErpamga mo
dbopmyne Hetorona—JleliOnua.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenue ydyeOHOro mpenMera «MaremaTuka» JOJKHO 0OecreuyuBaTh JOCTHKEHHE Ha
YpOBHE cCpelHero ooOmero oOpa3oBaHMs CIEAYIOIUX JMYHOCTHBIX, METANpPEeIMETHbIX U
IIPEeIMETHBIX 00Pa30BaATEIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATbBI

JIMgHOCTHBIE pE3yNbTaThl OCBOEHUS IPOrpaMMbl y4eOHOTO mpeamera «MaremaTHka»
XapaKTEepU3yHOTCS:

I'paxknanckoe BociuTaHue:

c(OPMHPOBAHHOCTBIO TPAXJAHCKOW MO3UIMM OOydaroumierocs Kak akTHBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUHMCKOI0 OO0IECTBa, MPEACTAaBICHHUEM O MaTeMaTUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHUH, NpOLENYp TPakIaHCKOTO oOIlecTBa
(BBIOOpBI, OMpOCHI M TMp.), YMEHHEM B3aUMOJEHCTBOBATh C COLUAIBHBIMU HHCTUTYTAMHU B
COOTBETCTBUH € UX (QYHKIMAMU M Ha3HAUEHUEM.

[TaTpuoTHueckoe BOCIHUTAHUE:

c(OPMHPOBAHHOCTBIO POCCUMCKOM I'pa)IaHCKOW MIEHTHYHOCTH, YBAXKEHHSI K MPOIIJIOMY
U HacTOSALIEMY pPOCCHUHCKON MaTeMaTUKH, LEHHOCTHBIM OTHOLIEHHUEM K JOCTH)KEHUAM
POCCHUICKHX MAaT€MaTUKOB M POCCHHCKONM MAaT€MaTU4EeCKOW IIKOJBI, K HMCIOIb30BAaHUIO ITHUX
JOCTIKEHUH B IPYyTUX HAYKax, TEXHOJIOTHUSX, Chepax IKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOrO Haponaa; c(hHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBENEHNUS, CBA3AHHOIO C NMPAKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUM HAyKH U JIEATENbHOCTHIO YUYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B IOCTPOEHUE
yCTOMUMBOro OyIyIIero.

DcTeTn4ecKoe BOCIUTAHUE:

ACTETMUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEIIEHUH, pPacCyXIEHUH; BOCHPUMMYUBOCTBIO K
MaTEMaTHYECKUM acCIEKTaM Pa3JInYHbIX BUI0OB UCKYCCTBA.

@u3nuecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHs NPUMEHSATh MaTeMaTW4YecKHe 3HaHus B HUHTEpecax
3I0POBOTO W 0Oe30macHOro obpasza KM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO
(3mopoBoe mMTaHUe, COATAaHCUPOBAHHBIM PEKUM 3aHATUI U OTAbIXA, perylisipHas (u3nueckas
aKTUBHOCTD); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATHSIX CHOPTUBHO-030POBUTEIBHOM
JESATEIBHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYXy, OCO3HAaHHUEM LIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K Pa3INnYHbIM
cdepam mpoecCHOHATTEHON NIESTETFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKOW M €€ TPUIIOKEHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BbIOOp Oyayliei npodeccuu U peaan30BbIBaTh COOCTBEHHbBIE
KM3HEHHBIC TUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa30BaHUIO M
caM000Opa30BaHUI0 Ha MPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTBHIO K AKTHBHOMY Y4YacTHIO B
pELIeHNU IPAaKTUYECKUX 3a1a4 MaTeMaTUYECKON HallpaBI€HHOCTH.

DKOJI0rM4ecKoe BOCIIUTAHUE:!

c(OPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIbTYPHl, MOHUMAHHEM BIHSHUS COIMAIHHO-
HSKOHOMUYECKUX IPOLIECCOB HAa COCTOSHUE IPUPOAHONM M COLMAIBHON CpEAbl, OCO3HAHHEM
rJ100aJbHOTO  XapakTepa  JKOJOTMYECKUX  MpoOjieM; OpHeHTalued Ha  I[pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUHM AJI pelleHus 3a1ad B 00JaCTHU OKpPY’Karolle cpelibl, MIaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMN ISl OKPYKAIOIIEH CPEIbl.

[leHHOCTH HAYYHOTO ITO3HAHUS:

c(OPMHPOBAHHOCTHI0O MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHON NMPAKTHKH, TOHUMaHUEM MaTeMaTHYeCKOW HAayKu Kak chepsl
YeJI0BEYECKON JESITeIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAUMMOCTH JJISl Pa3BUTHUS LIUBUIM3ALINY;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHUKH M MAaTEMaTU4ECKOW KyJIbTypOM KaK CpEICTBOM IMO3HAHHUSA



MHUpa; TOTOBHOCTBIO OCYILIECTBJISATh MPOEKTHYID U HCCIEAOBATENbCKYIO JEeSTENbHOCTD
WHAWBUIYAIBHO U B TPYIITIE.
METAINPEIMETHBIE PE3YJIbTATBI

MeramnpeameTHbIe pe3yIbTaThl OCBOSHHS MIPOrpaMMBbl y4eOHOTO mpeameTa «MaTeMaTuka
XapaKkTepU3ylTCs  OBJAJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OelCMEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCLICMBUAMY,  VHUBEPCATbHLIMU — PecyNsmUSHbIMU
oeticmeusimu.

1) Vuueepcanvnvie noznasamenwvmsle oeticmsus, obecneuusarom hopmuposanue 6a306bix
KOCHUMUBHBIX NPOYecco8 o0yyaowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAOWe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayul, ymeHul pabomams ¢ uHgopmayuetl).

bazoBble mornueckue neMcTBUS:
® BBHIBJITh U XapaKTEPHU30BATh CYMISCTBEHHBIC MPU3HAKU MATEMAaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXAY MOHATUAMU; (HOPMYIHUPOBATH ONPEAENCHUS MOHSATH;
yCTaHABJIMBAThH CYIIECTBEHHBINH MPU3HAK KIIACCH(PHUKALINN, OCHOBAHUS ISl 0000IICHUS
Y CpaBHEHUS, KPUTEPUU MPOBOIUMOTO aHATN3a;

® BOCHPHUHUMATH, (OPMYIHPOBATH M MPEOOPA3OBHIBATH CYKICHUS: YTBEPIUTEIbHBIC H
OTpHIaTeNbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

®  BBIBIATH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTHBOPEUHs B (hakTax,
JAHHBIX, HAONIONCHUAX W YTBEPXKACHUSAX; MpeiaraTb KPUTEPUU I BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

® JenaTh BBIBOJABI C MCIOJIH30BAHUEM 3aKOHOB JIOTUKH, JAETYKTUBHBIX MU WHAYKTUBHBIX
YMO3aKIIOYeHNH, YMO3aKIIIOUSHUH TI0 aHAJIOTHH;

® TPOBOAMUTH CAMOCTOATEIHHO JTOKA3aTENhCTBA MATEMATUYECKUX YTBEPKIECHUH (TIpSIMbIe
U OT TPOTHBHOTO), BBICTPAMBATh APTYMEHTAIMIO, TPUBOIAUTH TMPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBL;

® BBIOMpaTh CrocoO pemieHuss y4eOHOW 3amaun (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanbosee MOAXOAAIUN ¢ YIETOM CaMOCTOSTEIbHO BBIICTICHHBIX
KpUTEPUEB).

bazoBble nccnenoBaTenbCKue 1eHCTBUS:

® HCIONB30BaTh  BOMPOCHI  KaK  HMCCIIEOBATENbCKUNA  MHCTPYMEHT  ITO3HAHHS,
(dbopMyIHpOBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOpPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THIIOTE3y, APTyMEHTHUPOBATh CBOIO TIO3HIIHIO,
MHEHHUE;

® TPOBOAWTH CAMOCTOSATENBHO CIUIAHMPOBAHHBIA OJKCIIEPUMEHT, HCCIEJOBAHUE TIO
YCTaHOBIIEHUIO OCOOCHHOCTEH MaTeMaTHyecKoro oOBeKTa, SBIEHHS, Tpollecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXKIY 00bEKTaMU, SIBICHUSMH, IIPOLIECCAMU;

® camMoCTOSTeNbHO (QOpMyITUpOBaTH OOOOUIEHWS M BBIBOABI 1O  pe3yJbTaTaMm
MIPOBEAEHHOTO HAOIIOJCHHUS, UCCIIEAOBAHMS, OIICHUBATH JOCTOBEPHOCTH IOYYEHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 00OOIICHHIA;

® MPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH MPEIIIOI0KCHHUS
0 €ro Pa3BUTUH B HOBBIX yCIIOBUSX.

Pabota ¢ uadopmanmei:

®  BBIABIATH JeUUINTH MHQOPMAIMK, JaHHBIX, HEOOXOAUMBIX JUISl OTBETA Ha BOMPOC U
IUTSL peIIeHUs 3a/1a4H;

® BpIOMpaTh HH(POPMAIMIO H3 KMCTOYHMKOB pA3IUYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH MH(POPMAIUIO Pa3IMYHBIX BHIOB U (hopm
MIpE/ICTaBJICHHUS,

® CTPYKTypupoBaThb HH(GOpPMAIHMIO, MPEACTABIATh €€ B  PpasIUYHBIX  (Qopmax,
WLTIOCTPUPOBATH TpadUvecKH;

® OIEHWBAaTh HAAE&KHOCTh HWHGPOPMAIMK TIO CAMOCTOSTENFHO C(HOPMYIMPOBAHHBIM
KPUTEPUSM.



2) Yuueepcanvrvie kommynukamugnsie oelicmsus, obecneuusaom c@opmuposaHHoCms
COYUANLHBIX HABLIKOG 00YUAIOUJUXCHL.
OOmenue:

BOCTIPHHUMATh U (POPMYITHPOBATH CYKIEHHSI B COOTBETCTBUH C YCIOBUSMH U IEIISIMH
OOIlEeHUs; SICHO, TOYHO, TPAaMOTHO BBIP@XaTh CBOIO TOYKY 3pEHHs B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO X0y PEIleHus 3a/1a4l, KOMMEHTHUPOBATh
MOJIyYEeHHBIH pe3yibTar;

B X0JI€ 00CYX/IeHHsI 33/1aBaTh BOIPOCHI 110 CYLIECTBY 00CYk1aeMON TeMbl, IPOOIEMBI,
pemraeMol 3aja4yM, BBICKAa3bIBaTh MM, HAllEJICHHblE HA TOUCK peIICHUs;
COTMOCTABJIATh CBOM CYXKICHHMS C CYXIEHUSMU JApPYyTUX YYacTHMKOB JlMajora,
OoOHapy>KUBaTh Pa3IMYUe U CXOJCTBO MO3UIIMIA; B KOPPEKTHOM Gopme popMyInpoBaTh
pasHOIJIacHsl, CBOM BO3PAKECHHUS;

NPEJCTaBIATh PEe3yJIbTAaThl PEILICHUs 3aJau, KCIIEPUMEHTa, UCCIIE0BaHMsI, IPOCKTa;
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHHMSI ¢ YYETOM 3ajady NpPEe3eHTalud M
0CcOOEHHOCTEN ay JUTOPHUH.

CoTpyIHUYECTBO:

MOHUMATh W HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBHUIYalbHON pPabOTHI
MpU  pelleHnd Yy4eOHBIX 3a7ad; MPUHUMATH 1e€Jb COBMECTHON JCSITEIBHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensTb BHIBI padoT,
JOTOBAapHUBATECS, OOCY)KIaTh MPOLECC M pe3yiabTaT padoThl; 0000maTh MHEHUS
HECKOJIbKUX JTIOJCH;

y4acTBOBATh B TPYIIIOBBIX (hopmax paboTsl (00CykIeHUsI, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMBD» U WHBIE); BBHIMOIHITH CBOIO YacThb pabOThl U KOOPAUHHUPOBATH CBOU
NENUCTBUS C IPYTUMHU WICHAMH KOMaH/Ibl; OIIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOIIUI
MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHS.

3) Vnusepcanvhule pezynamuensle delicmsus, obecneyusaiom Gopmuposanue CMulC108bIX
YCmMAaHOBOK U HCUSHEHHbIX HABLIKOB IUYHOCNIU.
Camoopranuzarusi:

COCTaBJIATH IJIaH, AJITOPUTM PCHICHUA 3ada4H, BLI6I/IpaTb croco0 peuecHus ¢ y‘{éTOM

UMEIOLINXCA PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTh U KOPPEKTHPOBATh
BapHUaHTHI pelIeHUH ¢ yu€TOM HOBOM MHpOpMAaLIUK.
CaMOKOHTpOJIb:

BIIQ/IETh HABBIKAMHU TIO3HABATENBHOM peIIeKCHH KaK OCO3HAaHUS COBEPIIAEMBIX
JNCUCTBUA W MBICTUTEIBLHBIX TIPOIECCOB, WX PE3yJbTaTOB; BIAJCTh CIIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJS MpoIlecca W pe3yJibTaTa pPElIeHUsT MaTeMaTH4eCKOM
3aJ]a4u;

MPEABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIIEHUH 33]1ayd, BHOCUTH
KOPPEKTUBHI B JCSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, NAaHHBIX, HAHACHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa IEId W YCIOBHUSAM, OOBACHITH MPUUYUHBI
JOCTHKEHHSI WM HEJOCTHKEHHsS] pPe3yJbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY,
JaBaTh OIEHKY MTPHUOOPETEHHOMY OTBITY.

NNPEJMETHBIE PE3YJIbTATbBI
OcBoenne yueOHOTo Kypca «Anredpa W Hayalla MaTeMAaTHYECKOTO aHAJIM3a» Ha ypOBHE
cpeaHero oduiero oopa3zoBaHus JOKHO 00eCHeunBaTh JHOCTHKEHHUE CIEIYIOUINX MPEeIMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB:
10 KJIACC
Yucsia ¥ BBIYHCIEHHSA
OnepupoBaTh MOHATHSAMHU: PALMOHAIBHOE M ACWCTBUTEIbHOE YHUCIO, OOBIKHOBEHHAs U
JECSATHUYHAS APOOb, IPOICHTHI.



BreimonusaTe apudMeTnyeckue Omepandd C palUOHaIbHBIMU U JICHCTBUTEIBHBIMU
YUCIIAMH.

BreimonusaTe npuOmmkEHHBIE BBIUMCICHHS, HWCIONB3Yys MpaBWJIa OKPYIJICHUS, [AeJaTh
IIPUKHJIKY U OLICHKY PE3yJIbTaTa BIYUCIICHUM.

OnepupoBaTh MOHATUSMU: CTETIEHb C IEJNBIM IOKa3aTeiaeM; CTaHaapTHas (opMa 3amucu
JENCTBUTENBHOTO YKCia, KOPEHb HATYpaJIbHOM CTENEHHU; HUCIIOJIb30BATh MOAXOAAIYI0 (opMy
3aMKUCH IEUCTBUTENBHBIX YUCEN U1l pEUICHUs] MPAKTUYECKUX 3a/1a4 U MPE/ICTABIICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMU: CHUHYC, KOCHHYC M TaHI€HC THPOM3BOJIBHOIO yTJa;
UCIONIF30BATh 3aMMCh IPOU3BOJIBHOIO yTIila yepe3 00paTHbIe TPUTOHOMETpHUECKUe (HyHKITUH.

YpaBHeHUsI M HEPABEHCTBA

OnepupoBarth MOHATUSMHU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJI0€, PAllMOHATIBHOE,
MPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHHUE;

BreimonusaTe  mpeoOpazoBaHUs — TPUTOHOMETPUUYECKHUX  BBIPQKEHMH U pelaTrh
TPUTOHOMETPUYECKUE YPABHEHMUS.

BrinmonHsaTe npeoOpa3oBaHUs IENbIX, PAIMOHATIBHBIX U MUPPALMOHAIBHBIX BBIPAKCHUN U
peniaTb OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U HPPALMOHAJIBHBIX YPABHEHHI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA JJI1 PEUICHUS MaTeMAaTUYECKUX 3a/ad U 3a/1ay U3
pa3aMyuHbIX o0JacTel HAayKH U peasibHOM KU3HU.

MonenupoBaTh peanbHbIE CHTyalldd Ha S3bIKE anreOpbl, COCTABISTH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA [0 YCIOBHMIO 3aJa4yHd, MWCCIEI0BAaTh ITIOCTPOECHHBIE MOJEIN C
MCIIONIb30BaHUEM arrmapaTa anreOpsl.

DOyHkuuM U rpaguku

OmnepupoBaTh MOHATHAMH: (YHKIIHSI, CIIOCOOBI 3aJaHusl (PYHKIMH, 00JIACTh OMpeeIeHUS
¥ MHO>KECTBO 3Ha4eHUH (YHKUIWH, rpaduK QYHKINU, B3AUMHO 0OpaTHBIE (DYHKITHH.

OnepupoBaTh TMOHATHSAMH: YETHOCT U HEYETHOCTh (PYHKIHMH, HYyId (YHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKUIUN A peICHUS] YpaBHEHHIA.

Ctpouth W 4nTaTh rpaduKd JIUHEHHON (QYHKUIWHU, KBAIPAaTUIHON (PYHKIIUH, CTETICHHOW
(GYHKIUH € LETBbIM TTOKa3aTeNIeM.

Ucnonw3oBath rpaduku QyHKIUN UIsI UCCIIEIOBAHMS MPOILIECCOB M 3aBUCUMOCTEH TpHU
pElIeHnHr 3aa4 U3 APYTuX y4eOHBIX MPEIMETOB M peanbHOM >KM3HH; BhIpakarh (Gopmyraamu
3aBUCUMOCTH MEXy BEIUYMHAMMU.

Hauvana maTteMaTH4ecKoro aHajamsa

OmnepupoBaTh TOHATHAMH: TOCIEIOBATEIBHOCTD, apUpMeTHIecKass W TeOMEeTpUYecKas
MIPOTPECCHUMU.

OnepupoBaTh MOHATUSIMU: OECKOHEYHO YOBIBAIOIIAsi T€OMETPUYECKasi MPOTPECccus, CyMMa
0eckOHEeYHO yObIBaIOIIe reOMeTpHUECKON MPOTPECCHH.

3azaBath NOCIEA0BATEIBHOCTH PAa3IMYHBIMU CIIOCOOAMHU.

Hcnonb3o0BaTh CBOMCTBA MOCIENOBATEILHOCTEN M MPOTPECCUil ISl PELIEHUs peabHbIX
3a/1a4 IPUKJIaJHOrO Xapakrepa.

MHuoxecTBa M JTI0THKA

OnepupoBaTh NOHATHSIMH: MHOXKECTBO, ONE€paIK HaJl MHOXKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar AJis OMUCAaHUsl PEANIbHBIX MTPOLIECCOB
U SIBJICHUH, IPY PEIICHNH 33/1a4 U3 JPYTUX yUYEOHBIX TPEIMETOB.

OnepupoBath NOHATUSIMU: ONPEJEICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO.

11 KUIIACC

Yucia v BbIYUCICHUA

OnepupoBaTh NOHATHUSMHU: HATypallbHOE, 1I€JI0€ YHCIIO; HCIOJIb30BAaTh MPU3HAKU
JIETMMOCTH LIEJIbIX YUCEIN, Pa3JIOKEHUE YHCIIa Ha IPOCThIE MHOYKUTENH JIsl PEIICHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHATILHBIM [TOKA3aTEIEM.

OmnepupoBaTh MOHATHIMHU: TOTapr(PM YUCIA, AECITUYHBIC U HATYpaJbHBIE JOrapu(MBbI.



YpaBHeHHUS M HEPABEHCTBA

[IpumeHsITh CBOWCTBAa CTENEHM Il MPeoOpa3oBaHUsl BBIPAXKEHHUI; ONEpUpPOBATh
NOHATHAMM:  TI0KAa3aTEeJIbHOE YPABHEHME W  HEPABEHCTBO; pPEIIaTh OCHOBHBIE  THIIBI
ITOKa3aTeJIbHBIX YPABHEHHUI U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHUH, COAEpIKALIMX JIOTapu(Mbl; ONepupoBaTh
MOHATUSMM: JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB.

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NOHATUAMM: CUCTEMA JMHEWHBIX YPAaBHEHHUH U €€ pELICHHE; UCIIOIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHHM JUUIS PEIICHUs IPAKTUYECKUX 3a1a4.

Haxoauts pemeHust NpocTeNINX CUCTEM U COBOKYITHOCTEH pallMOHAJIBHBIX YPABHEHUH U
HEPaBEHCTB.

MonenupoBaTh peajbHbIE CUTYallUM Ha s3bIKe aireOpbl, COCTaBJIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI 10 YCIOBHIO 337a4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM alllapaTa ajareopsl.

DOyHkuuM U rpaguku

OnepupoBaTh MOHATHAMM: NepUOIUYECKass (QYHKUUSA, MPOMEXKYTKM MOHOTOHHOCTH
(GYHKINH, TOYKH SKCTpeMyMa (YHKIWH, HauOOJblllee W HAaMMEHBIIEe 3HAYCHUS (YHKIUU Ha
IPOMEKYTKE; UCTIOIb30BATh UX JJIsl UCCIIEOBAaHUS (PYHKIUH, 3aJaHHOH rpaukoMm.

OnepupoBarb  MOHATHAMHU:  TpadUKHd  TOKA3aTEIbHOH,  JIOTapu(MUYECKOH |
TPUTOHOMETPHUUYECKUX (PYHKIUI; n300pakaTh UX Ha KOOPIAUHATHOW IJIOCKOCTH M MCIOJIb30BATh
JUISl pEILICHUs] YPAaBHEHUI U HEPaBEHCTB.

N300paxkaTh Ha KOOPIMHATHOM IUIOCKOCTH TpadUKM JHMHEHHBIX YypaBHEHMHA U
HCIIOJIB30BATh UX JUIS PEIICHUS CUCTEMBI IMHEHHBIX YPaBHEHUN.

Hcnonb3oBate Tpapuku (QyHKUIUI U1 MCCIENOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH U3
JIPYTUX Y4eOHBIX TUCIUILINH.

Havyana maTeMaTH4eCKOro aHaJImu3a

OnepupoBaTh  MOHATHSIMM:  HEINpepbIBHas  (QYHKUMs; MpoU3BOAHAsA  (YHKIUU;
UCIOJIb30BaTh T€OMETPUYECKUN U (PU3HMUECKUI CMBICI TPOU3BOAHOM I peleHus 3aau.

Haxoauth mpou3BOJHBIE 3JEMEHTAPHBIX (PYHKLIMH, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MPOM3BEAEHUS, YACTHOTO (DYHKIIHA.

Hcnonp30BaTh MPOU3BOJHYIO JJIsi HUCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAaThl UCCIEI0BAHHS K TOCTPOSHHIO IPa(UKOB.

Hcnonbs30BaTh NPOU3BOIHYIO IS HAXOXKICHHS HAWIY4dlIEro peuIeHUs B IPUKIAJHBIX, B
TOM YHCJIE COLMAIIEHO-OKOHOMHMUYECKHUX, 3a1a4ax.

OmnepupoBaTh MOHATHSAMH: NEepBOOOpa3Has M HMHTErpaj; MOHWMATh I'€OMETPUYECKUH U
¢bu3nyeckuit CMbICT HHTErpaa.

HaxonuThs mepBooOpa3HbIe 3JeMEHTapHBIX (DYHKIHIA; BBIYHCISATH HHTETpAN 1Mo (GopmyIie
Herorona—JleiiOuuna.

Pemarp npukiagHble 3a1a4, B TOM YKCJIE COLUATbHO-IKOHOMUYECKOTO U (PU3UUYECKOTO
XapakTepa, CpeICTBaMI MaTEMaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K n (ungposbie)
n/n NMPOrpaMMbI Bcero O;Tpom’m’le pﬁaKT“quK"e o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
MHOXeCTBa PallMOHAILHBIX U
patt bu6mmoreka [IOK

1 NENCTBUTENBHBIX Yhcell. PalimoHanbHbIe 14 1
ypaBHEHUS U HEPABEHCTBA

https://m.edsoo.ru/1568aba3

) Oynknuu 1 rpaduku. CTEneHb ¢ elTbIM 6 bubmuoreka [JOK
MOKa3aTesieM https://m.edsoo.ru/1568aba3

3 Apudmernueckuii KOpeHb N—O1 CTETICHU. 13 1 bubanorexa [IOK
HppanmonanbHble ypaBHEHUs U HEPABEHCTBA https://m.edsoo.ru/1568aba3

4 (TD ?/II:"I\(;II}{IEEM nu. TpUTrOHOMETPHICCKHE 22 1 bubmorexa LOK
P PHH. 1P p https://m.edsoo.ru/1568aba3

ypaBHEHUs

5 [TocnenoBaTeIbHOCTH U TPOTPECCUH 5 bubmorexa [IOK
8 porp https://m.edsoo.ru/1568aba3

6 [ToBTOpEeHmEe, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1 bu6mmorexa [IOK
3HAHUHI https://m.edsoo.ru/1568aba3

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KoJsmnyecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
n/n NMporpaMmbI Bcero Konrpoasnsie |  IIpaKTHIeCKH oOpa3oBaTe/ibHbIE
padoThI e padoThbl pecypebi
Crenenb ¢ palliOHAIBHBIM ITOKAa3aTEIEM. bubmmorexa [JOK
1 [TokazarenpHas ¢pynkums. [lokazarenbHbie 12 1 https://m.edsoo.ru/f11c4af
YpaBHEHHUS U HEPABEHCTBA d
Jlorapudmrueckas QyHKIIHS. bubnuorexa [JOK
2 Jlorapudmuueckue ypaBHEHHS U 12 https://m.edsoo.ru/f11c4af
HEpaBEHCTBA d
Tpuronomerpudeckre GyHKINU U UX bubnnorexa [IOK
3 rpaduku. TpUroHoMeTpHIeCKUe 9 1 https://m.edsoo.ru/f11c4af
HEPaBEHCTBA d
bubmnoreka IIOK
4 [TpousBognas. [IpumeneHne mpou3BOAHOM 24 1 https://m.edsoo.ru/f11c4af
d
bubmnoreka IIOK
5 WHuTerpan u ero npuMeHeHus 9 https://m.edsoo.ru/f11c4af
d
bubmnoreka LIOK
6 Cucremsbl ypaBHEHUN 12 1 https://m.edsoo.ru/f11c4af
d
bubmnoreka LJOK
7 HarypanbHble u 11en1b1e yncia 6 https://m.edsoo.ru/f11c4af
d
[ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS bubmmorexa TIOK
8 b ’ = ’ t 18 2 https://m.edsoo.ru/f11c4af
3HaHUH d
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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