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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 00pa30BaTEIbHOTO CTaHIApTa CpeaHero odmiero oOpa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHM, NMPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U
TpaguIMid pOocCUiicKoro oOpa3oBanus. Peanmm3anusi mporpaMMbl 00eCIIEUMBAET OBJIAJCHHE
KIIFOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HCIIPCPLIBHOT'O
0o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIHLHOTO PAa3BHTHUS
JTUYHOCTH 00YyJarONUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajla MaTeMaTHMUECKOTO aHajIn3a» SBIISETCS OJHUM M3 Hauboiiee
3HaYMMBIX B MPOTpaMME CTapIieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH O0ECIeYnBaeT
WHCTPYMEHTAIbHYI0 0a3y /s HM3y4eHUs BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C JpPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIIICHHE YYalluxcsi Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca ydJaiuecs OBJIaIeBalOT YHHBEPCATLHBIM SI36IKOM COBPEMEHHOM HayKH,
KoTOopast GopMyIHpyeT CBOM AOCTIKEHHS B MaTeMaTHUeCKoi (opme.

Kypc anre6pbl 1 Haya MaTeMaTHYECKOr0 aHAJIM3a 3aKJIaJbIBa€T OCHOBY JUISl YCHEIIHOTO
OBJIQZICHUSI 3aKOHAMH (HU3UKH, XAMHUH, OWOJOTHH, TOHMMAaHUS OCHOBHBIX TEHICHIMN
SKOHOMMKH M OOIIECTBEHHOM >KU3HHU, TIO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIH(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HMCIOJIb30BaTh UX B MOBCEIHEBHON kU3HU. B TOXeE
BpeMsl OBJIaZIcHHE aOCTPAKTHBIMHM U JIOTHUECKH CTPOTMMH MAaTeMAaTUYECKUMHU KOHCTPYKLIHSIMU
pa3BUBaeT yMEHHWE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKIEHUS,
WCIIOJIb30BaTh 0000IIEHNEe W KOHKPETH3aIMio, a0CTparipoBaHWE W aHAJIOTHIO, (opmMupyer
KpeaTHUBHOE U KPUTHYECKOE MbIlLIeHHe. B xone u3ydenus anreOpbl M Hayall MaTEMaTUYECKOTO
aHaJli3a B CTaplIei IIKOJIe yJalluecs IMOJIyYaloT HOBBIM ONBIT PELICHUS MPUKIAIHBIX 3a/ad,
CaMOCTOSITEJILBHOTO ~ TOCTPOEHHUS MaTeMAaTHYeCKHMX MOJeNed  peallbHbIX CHUTyalluil
UHTEPIpETAllMM  TOJYYEHHBIX pELICHUM, 3HAKOMSTCS C MpUMEpaMHU MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B MpPUPOJIE, HAyKe U B HMCKYCCTBE, C BBIJAIONIMMUCS MaTeMaTHUYEeCKUMHU
OTKPBITHSIMHU U UX aBTOPaMH.

Kypc oOnanaer 3HaYUTENBHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 yueOHBI MaTepuai, CoCOOCTBYIONINN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak u dYepe3 cnenupuky y4eOHOH JeATENbHOCTH, TpeOyromeld CcaMOCTOSATEIbHOCTH,
aKKypaTHOCTH, NPOJOJDKUTEIbHOW KOHIIGHTpAllMM BHUMAHUS M OTBETCTBEHHOCTH 3a
MIOJIy4YEHHBIN pe3ynbTarT.

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

CrpykTypa Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYAET CIIeIyIolue
coJiepKaTelbHO-METOIMUecKue JUHUU: «YUucna u BbluMcieHus», «OyHKuMH u TpapuKuy,
«YpaBHEHUs U HepaBeHCTBa», «Hauana mMaTeMaTH4eckoro aHanuza», «MHOXECTBA U JIOTHKaY.
Bce ocHOBHBIE cofepkKaTeabHO-METOIMYECKUE JMHUM U3Yy4aroTcs Ha MPOTSDKEHUHM JBYX JIET
oOy4yeHHs: B cTapllel MIKOoJe, eCTECTBEHHO JOMOJHSS JIpyr Apyra M MOCTENEHHO HAChIIAsCh
HOBBIMH TeMaMH U pasfenamu. JIaHHBIH Kypc SBIS€TCS HWHTETPATHUBHBIM, MOCKOJIbKY
oObenuHsieT B cebe Ccojlep)KaHue HECKOJIbKUX MaTeMaTH4YeCKuX JUCHMIUIMH: anreopa,
TPUTOHOMETpPHUS, MATEMaTHUECKUI aHaIN3, TEOpHsI MHOXKECTB U Ap. [lo Mepe Toro kak yyamuecs
OBJIaZIEBAIOT BcE Oojiee MIMPOKUM MaTeMaTHUECKUM ammaparoM, Yy HHX MOCIEI0BaTeIbHO
(dopMHUpyeTCST M COBEPIICHCTBYETCSA YMEHHE CTPOUTh MAaTEMAaTHUECKyI0 MOJENb peaJbHOMN



CUTYyallud, MPUMEHATh 3HAHUS, MOJIy4YCHHbIE B Kypce «AureOpa M Hadaisa MaTeMaTHYecKOTro
aHaIM3a», JUIsl PEIICHUs CaMOCTOSITENbHO COPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadyd, a
3aTe€M MHTEPIPETUPOBATH MOJIYUYEHHBIN pe3ysbTaT.

CopepxarenpHo-MeToAMUYECKass  JHMHMS — «Hucia W BBIUMCIIEHHSA»  3aBeplIacT
(dbopMuUpOBaHHE HABBIKOB HWCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBUIO HAa4YaTto B
OCHOBHOM 1ikojyie. B crapuieil mkosie ocoboe BHUMaHUE yaensiercd (GOpMUPOBAHUIO MPOUYHBIX
BBIYMCIIUTENIbHBIX HABBIKOB, BKJIIOYAIOIIMX B Cce0s MCIOIb30BaHHE DPA3IMYHBIX (popM 3amucu
JNEUCTBUTENBHOTO YHCIA, YMEHHME pAlUOHAJIBHO BBINOJHATH JEHCTBUS C HHUMH, J€NaTh
NPUKUAKY, OLEHUBaTh pe3yibTar. OOyuarolmuecs TMOJIy4aloT HaBBIKM HPUOIMKEHHBIX
BBIYHCIICHUH, BBITIOJIHEHUS ACWCTBUN C 4YHCIAaMH, 3alMCAHHBIMU B CTaHJApPTHOH Qopme,
HCI0JIb30BAHUS MaTEMaTHUECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAXKEHUM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pealM3yeTcsl Ha NPOTSHKEHWHM BCEro OOydeHHus B
CTapuiel IIKoJie, TMOCKOJIbKY B KaXJIOM pas3feie MporpaMMbl NPEAyCMOTPEHO pEILIeHHE
COOTBETCTBYIOIINX 3a1a4. OOyuarouuecs: OBIaIeBalOT PA3INYHBIMU METOJIaMU PELICHUS LIETIbIX,
paloHaIbHBIX, UPPALIUOHATIBHBIX, IOKA3aTENIbHBIX, JJOTAPU(PMUUECKUX U TPUTOHOMETPHUECKUX
ypaBHEHUM, HEPABEHCTB U UX cucTeM. [loryueHHbIE yMEHUS UCHOJIb3YIOTCS MIPU UCCIIEI0BaHUU
(GYHKIME ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHWH MPHUKIATHBIX 3a/a4 M 3ajad Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHUuN QyHKuuu. /laHHas comepxkarenbHasi JIMHUS BKIIOYAET B
cebs Takxke (QopMUpOBaHHE YMEHHUH BBINOJHATH pacdy€rsl 1Mo ¢opMmynam, npeoOpa3zoBaHUs
LENbIX, PAalUOHAJIbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHHH, a TakKkKe
BBIPKEHUH, COJepKalluX cTerneHu U Jorapudmel. braronmaps msyueHuio anreOpanueckoro
MaTepuasa MPOUCXOAUT JaibHellee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIICHUS
yuaiuxcs, (OPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PacCyXICHUH, pabOThl C CHUMBOJIbHBIMU
(dbopMamMu, IpeCTaBICHHUs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE HHCTPYMEHTHI Ul PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 337a4, HArJISHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenbHo-mMeroanueckass TuHUS «DyHKIUM U TpaduKu» TECHO MeperuieTaeTcs ¢
JPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakKOM-TO CMBICIE 3ala€T MOCIEI0BaTEIbHOCTD
W3ydeHuss Marepuana. V3yueHue CTEneHHOH, IOKa3aTeNbHOM, JIorapuPMUYECKO U
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M IpadUKOB, HCHOJIb30BaHUE (DYHKUIUN s
pelieHus 3aJad M3 APYruxX y4eOHBIX HPEIMETOB M pealbHOM >KM3HH TECHO CBS3aHO Kak C
MaTeMaTHYEeCKUM aHaJIM30M, TaK U C pelIeHNeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombinoe
BHMMaHUE yJensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (OpMylaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMU BEIHMYMHAMH, HCCIEIOBAaTh TMOJTY4YeHHbIE (YHKIHMHU, CTPOUTh HX TIpaduKi.
Marepuan 3TON coAep)KAaTeIbHON JIMHUM HAlEJIeH Ha pPAa3BUTHE YMEHMM U HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXKaTh 3aBUCHMOCTHM MEXKAY BEIMYMHAMHU B  pa3inuHOi  (opme:
aHAJIMTUYECKOM, rpaduueckod u cioBecHO. Ero wu3ydueHwe crnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OO0OOIIEHHIO W KOHKpETH3alluW,
HCII0JIb30BAHUIO aHAJIOTHUIA.

CopnepxarenpHas ynHusA «Hagama mMareMaTnyeckoro aHaiau3ay IO3BOJIAET CYILECTBEHHO
paclIMpuTh KPyr KaKk MaTeMaTHYeCKUX, TaK M MPUKIATHBIX 3a/1a4, JOCTYIHBIX 00yJaromumcs, y
KOTOPBIX MOSBISETCS BO3MOXKHOCTh UCCIIE0BATh U CTPOUTH Ipaduku (QyHKIMHA, ONpeaensiTh ux
HauOoJIbIINE U HAUMEHBIIINE 3HAUYEHUS, BBIUUCIATh IUIOMEAAN GUryp u o0ObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOPEHHs IpoleccoB. JlaHHas copaep)KaTenbHas JMHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHMSI MAaTEMaTHYECKMX MOJENEH pealbHbIX CHUTyalli, HaXO0)KIEHUs
HAaWIY4llIEro pPElIEHUs] B MPHUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DPKOHOMHUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAaMHM MaTE€MaTHMYECKOI'O aHallM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTIO,
(opMaJIbHO-TOTMYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUH pacro3HaBaTh
NIPOSIBJICHUSI 3aKOHOB MaTEMAaTUKU B HayKe, TEXHUKE M HcKyccTBe. OOyuarouiyecs y3HamOT O



BBIJAIOIIMXCSl pe3yJbTaTaX, IOJYYEHHBIX B XOJ€ Ppa3BUTHS MaTeMaTUKU Kak HayKM, U HX
aBTOpax.

CopepxarenpHO-METOANYECKAsT TUHUSA «MHOXKECTBA U JIOTMKA» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOXKECTBEHHBIE IIPE/ICTABICHHSI IIPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MaTeMaTHKU W IMpearaloT Haubojee YHUBEPCAIbHBIN SI3bIK, 00bEANHSAIOMINI
BCE pa3lenabl MaTeMaTHMKU U €€ MNPUIOKEHUM, OHM CBSA3BIBAIOT pa3Hble MaTeMAaTUYECKUE
JUCUMIUIMHBL B eauHoe 1enoe. [lo3ToMy BaXHO JaThb BO3MOKHOCTb IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBI SI3bIK COBPEMEHHOM MaTeéMaTHMKH U HCIOJIb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Havaia MaTeMaTHYeCKOTO aHAJIM3a» MPHUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYEeCKOr0 MOJIEIMPOBAHUS, KOTOPbIE NMPU3BAHBI CPOPMUPOBATH HABBIKK IOCTPOCHUS
MoJieNiel peasbHbIX CUTYallUi, UCCIEOBAaHUS 3TUX MOJIENIel ¢ IOMOIIbIO afnmnapaTta ajireOpsl u
MaTeMaTHYeCKOr0 aHajiu3a M MHTEPHpETaluy IOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIJIETEHBbl B KaXKIbIl M3 pazlielioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepuan Kypca HIMPOKO
WCIOJIb3YeTCs Uil pelIeHUs PUKIaaHbIX 3a1a4. [Ipu pemennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yuyaliuecss — pa3BMBAIOT  HAOIIOAATENIBHOCT,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJIB30BaTh aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBATh MpoOIeMy.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PELICHUS NPHUKIAJHBIX 3a7ad OpraHu3yeTcsl B
Ipolecce U3y4eHns BceX TeM Kypca «Asredpa U Hauasla MaTeMaTHYeCKOTO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4eOHOM m1aHe Ha M3yd4eHHE Kypca anreOpbl M Hauajal MaTEMaTHYECKOTO aHalin3a Ha 0a30BOM
ypoBHE oTBOAUTCA 2 4aca B Henemo B 10 kimacce u 3 yaca B Henento B 11 kimacce, Bcero 3a aBa
rojaa ooyuenust — 170 gacos.

COJAEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucaa ¥ BLIYHCIEHUS

Panmonansupie uncna. OOBIKHOBEHHBIE W JCCSITHYHBIE JPOOH, MPOILEHTHI, OECKOHEUHbIE
nepuoAndeckue  apobu. ApudMeTHUecKHe OIepanud C  PalMOHAIBHBIMH  YHUCIAMU,
npeoOpa3oBaHUsl YUCIOBBIX BbIpakeHUH. [IpuMeHeHne aApoOE W MPOIEHTOB I PEHICHUS
MPUKIIAIHBIX 33J1a4 U3 Pa3IMYHBIX OTpAcield 3HAHUK M peabHOM KU3HU.

JlelficTBuTenbHBIE uyncia. PaloHalbHBIE W WppalMOHATIbHBIE 4Yucia. ApU(METHYECKHE
omepanuy ¢ JAeUCTBUTEIbHBIMU yHucliaMu. [IpuOnmxéHHble BHIYMCICHUS, PABUIAa OKPYTJICHHUS,
MPUKUIKA U OLEHKA Pe3y/IbTaTa BHIYUCICHUI.

Crenens ¢ nensiM nokazateneM. CraHmapTHas ¢opMa 3amucl JeHCTBUTENBHOTO YHMCIA.
Hcnonb3oBanue moaxonsmie ¢GopMbl 3amucd  JEHCTBUTENBHBIX YHCEN I pelleHus
MPaKTUYECKHX 33/1a4 U MPEACTABICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypalbHOU crTeneHu. J[lelicTBus ¢ apudMeTHuecKuMu
KOPHSIMH HATYpaJIbHOW CTETICHH.

CuHyC, KOCUHYC M TaHI€HC YMCIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTa.

YpaBHeHHUS U HEPABEHCTBA

ToxxnecTBa 1 TOKIECTBEHHBIE TTPEOOPA30BAHUSI.

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHE

(bopMyIbI.



VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHcTBO, pelleHMe HepaBeHCTBA. Meroa
HUHTEPBAJIOB.

Pemenue nensix v IpoOHO-pallMOHANIbHBIX YPABHEHUN U HEPABEHCTB.

Pewrenne nppaliMOHaIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne TpUroHOMETpUYECKUX YPABHEHUN.

[IpumeHeHne ypaBHEHHI M HEPAaBEHCTB K PEIICHUI0O MaTEeMaTUYECKUX 3ajad M 3ajad u3
pa3IMYHbIX 00JaCTe HAYKU U peaJIbHOM JKU3HHU.

DyHKIUHA U rpaGuKU

Oynkiys, criocoosl 3ananus Gpyakuuu. ['paduk Gynkunn. Bzanmuo oOpaTHbie QyHKITUH.

OO6nactp ompeneneHuss © MHOXKECTBO 3HaueHui (ynkumu. Hymu ¢ynkmun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (QYHKIIMH.

Crenennas (pyHKIHS ¢ HaTypaJlbHBIM U IIeNbIM Moka3areneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa u rpaduK KOpHsI N-0i CTENEHH.

Tpuronomerpruueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIHM
YHUCJIOBOTO ApryMEHTA.

Hayana maTteMaTH4ecKoro aHajaim3a

[locnenoBarenpHOCTH,  CHOCOOBI  3aJaHUsl  IOCJENOBATENIbHOCTEH.  MOHOTOHHBIE
ITOCJIEI0BATEIBHOCTH.

Apudmernueckas W reoMeTrpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T'€OMETpUYECKON MpOTPECCHH.
dopmyna CI0XKHBIX MPOLEHTOB. Vcrnonb30BaHWe MPOTPeccHM ISl PELISHUS PeajbHBIX 3a/1ad
IIPUKIJIATHOTO XapaKkTepa.

MHo:kecTBa M JT0THKA

MHoOxecTBO, onepaluyi HaJa MHOXecTBaMu. Jlnarpammsl Dinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOTO ammapara JJIs ONMCAHMs PEaJbHBIX NPOLIECCOB M SBJICHUM, IIPU
peLIeHNH 3aa4 U3 APYTUX Y4€OHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIEACTBUE, NOKA3ATEILCTBO.

11 KJIACC

Yucsia 1 BBIYUCICHUSA

HarypainbHble u nensle uncina. [Ipu3Haky 1enMMOCTH LIEIBIX YHUCE.

Crenens ¢ palMoHaIbHBIM ITOKa3areaeM. CBOWCTBA CTEIICHMU.

Jlorapudm uucna. /lecaTuuHble U HaTypajlbHbIE JOrapU(MBI.

YpaBHeHus 1 HEPABEHCTBA

[IpeoOpa3oBaHue BeIpaKeHU, COAEPIKAIIMX JIOTApU(PMBI.

[IpeoOpa3oBaHue BbIpa)KEHH, COAECPIKALINX CTEIEHU C PAllMOHAIbHBIM IIOKA3aTENIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3arenbHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPABEHCTBA.

Cucrempl JTUMHENHBIX ypaBHEHHMH. PenieHue NpUKIaTHBIX 3aJad C MOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucremMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHrEe ypaBHEHUN, CUCTEM W HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1ad U
3a]a4y U3 Pa3IMYHBIX 00JacTell HAyKH U peabHOM KU3HU.

DyYyHKUUH U TPaPUKU

Oyukius.  Ilepuoanveckue  QyHkiuu. IIpomMeXyTku  MOHOTOHHOCTH — (DYHKIIUH.
MakcumMymbl 1 MUHUMYMbI (QyHKIMH. HauOosblee m HauMeHbllee 3HaueHHe (yHKIMHM Ha
IIPOMEXKYTKE.



Tpuronomerpuyeckue GyHKIIUHN, UX CBOICTBA U rpadUKH.

[oxa3zaTtenpHast u norapudmMudeckas GyHKINUU, KX CBOHCTBA U TPAPUKH.

Ncnonb3oBanue rpadukoB GpyHKIUH AJ1s pelIeHUS] YPAaBHCHHUM U THHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QYHKIUN Ui UCCIICAOBAHHUS TPOIECCOB M 3aBHCHMOCTEH,
KOTOPBIE BO3HUKAIOT TPU PEIICHUH 3a/1a4 U3 APYIHX YIEOHBIX MIPEIMETOB U pPEabHON JKU3HU.

Hayana MmaTteMaTH4eCKOro aHaJIM3a

HenpepsiBabie pyHKIMI. METO HHTEPBAJIOB /s pEIICHHS] HEPABEHCTB.

[IpousBoanas ¢pynkun. ['eomerprueckuii 1 GU3NIECKUI CMBICI IPOU3BOTHOM.

[IpousBonHbie 3neMeHTapHBIX (yHKUMH. DOpPMYyNbl HAXO0XAECHUS MPOU3BOJHOM CYyMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[Ipumenenne Tpou3BOAHOMN K UCCIEAOBAHNIO (DYHKIIMI HAa MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenne HaubobIIero 1 HAMMEHbBILIET0 3HAYeHHs] PYHKIIMK Ha OTPE3KeE.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHUS HAMIIYYIIETO pELIEHUS B IPUKIAJHBIX
3aJ1a4ax, Jjs oNpeAeseH!s] CKOPOCTH Mpolecca, 3aJaHHOTO (OPMYIION MM rpadUKOM.

[IepBoo6pa3nas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reomerpuueckuid u (u3NUECKUd CMbICI. BbluucieHune uHTErpajia mo
dhopmyne Hetorona—JleitOnuIa.

INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydyeOHOTO mpenMeTra «MaremaTHka» TOJDKHO OOECIeYrBaTh JTOCTH)KCHHE Ha
YpOBHE CcpeAaHero ooOmero oOpa3oBaHHS CIHEAYIONIMX JUYHOCTHBIX, METANpPEAMETHBIX |
MPEMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

JIMHHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIC pE3yNbTaThl OCBOCHUS MPOrpaMMbl ydeOHOTro mpeamera «MaremaTHkay
XapaKTepU3yIOTCS:

I'pasknaHCcKOE BOCHIHMTaHHE:

COPMUPOBAHHOCTHIO TPAKIAHCKOW MNO3MIMHM OOydYalomerocss Kak aKTUBHOTO |
OTBETCTBEHHOTO 4WIEHA POCCHICKOTO OOIIECTBA, MPEACTaBICHHEM O MAaTEMaTHYECKHX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHH, MNPOIEAYp TpakJaHCKOTO 0OIIecTBa
(BBIOOpBI, OTMPOCHl M TP.), YMEHHEM B3aHMOJCHCTBOBATh C COLMAIBHBIMH HHCTHTYTAaMH B
COOTBETCTBUH C MX (PYHKUUSIMH U HA3HAYCHHEM.

[TarproTHYeckoe BOCITUTAHUE:

chOpPMUPOBAHHOCTHIO POCCUHCKON IPa)KIaHCKOW MICHTUYHOCTH, YBAKEHHS K IMPOLLIOMY
U HACTOSIEMY pPOCCHHCKOW MAaTeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTIKEHUSIM
POCCHICKMX MAaTEeMaTHKOB M POCCHICKOM MaTeMaTHYECKOH HIKOJBI, K HCIOJBb30BAHHIO ITUX
JOCTH)KEHHUH B PYruX HayKaX, TEXHOJOTHX, chepax SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapojaa; c(hOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEJACHMS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTI)KEHUM HAayKM U JesTEeIbHOCThIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMUYUBOTO OyAyILEro.

OcTeTnyeckoe BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHHMEM K MHpPY, BKIIOYash OCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajgay, pELIeHUuH, pacCyXJIEHHH; BOCIPHUMUYUBOCTBIO K
MaTeMaTHYEeCKUM acleKTaM Pa3JIMUHbIX BUJIOB HCKYCCTBA.

dusnueckoe BOCIUTaAHHE:



C(OPMHUPOBAHHOCTBIO YMEHHUS NPUMEHSATh MaTeMaTUYeCKUe 3HaHUS B HHTEpecax
3I0pOBOTO W 0e30macHOro oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0OPOBBIO
(3mopoBoe muUTaHWE, COATAHCHPOBAHHBIA PEXKUM 3aHATUNA M OTIbIXa, pPEryinspHas (uzuueckas
aKTHUBHOCTh); (PM3MYECKOTO COBEPUICHCTBOBAHMUS, NMPHU 3aHATUSX CHOPTHUBHO-03I0POBUTEIBHOM
JEeSITENIbHOCTBIO.

TpynoBoe BocuuTaHue:

TOTOBHOCTBIO K TpPYZIy, OCO3HAaHHWEM IICHHOCTH TPYIOJIOOHS; MHTEPECOM K Pa3ITHUHBIM
cdepam mpodeccrHoHaIBHON EATENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON U €€ MPHIIOKEHHSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOD Oyaymieil mpodeccuu u pealn3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IIJIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMYy OOpa3oBaHHIO U
caM000pa30BaHNI0O Ha MPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELICHUH MIPAKTUYECKUX 33/1a4 MaTeMaTUYECKOI HalpaBIeHHOCTH.

DKOJIOTNYeCKOe BOCITUTAHHUE!

c(OPMUPOBAHHOCTBIO HKOJIOTUYECKON KYNbTYpbl, MOHUMAHUEM BIUSHUSA COLUAIBHO-
SKOHOMMUYECKUX IPOILIECCOB Ha COCTOSHME HPHUPOJHON M COLMAIBHOW Cpelibl, OCO3HAHHWEM
rII00aTBPHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOiieM; OpueHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHUU JUIsl pelIeHus 3ajad B 00JacTU OKpYXalolle cpefbl, MiIaHupOBaHUs
MTOCTYIKOB M OLIEHKU WX BO3MOXHBIX MOCJIEICTBUI IJIs1 OKPY>KaAIOLIEH CpeIbl.

lenHOCTH HayYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTHUKH, MTOHUMAaHUEM MaTeMaTHYecKO HayKu Kak cgepbl
YeJIOBEUECKON JEATeNbHOCTH, ATANOB €€ Pa3BUTUS M 3HAUUMOCTH JUISl pa3BUTUS LMBHIN3ALNM;
OBJIAZICHUEM SI3IKOM MaTEMaTUKH M MaTeMaTU4eCKON KyIbTypoH Kak CpeICTBOM IO3HaHUS
MHUpPa; TOTOBHOCTBIO OCYHIECTBISATb HPOEKTHYI0 M  HCCIEAOBATENIBLCKYIO JEATEIbHOCTh
WHAWBUYAJIbHO U B IpYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ynbTaTbl OCBOEGHHUS IIPOrpaMMBbl yueOHOTO IpeameTa «Marematukay
XapaKTEepU3yIOTCS  OBJAQJICHUEM  YHUBEPCAJIbHBIMU  HO3ZHAGAMENbHBIMU  OelicmEUAMU,
VHUBEPCAbHLIMU —~ KOMMYHUKAMUBHLIMU — OeUCMBUAMY, — YHUBEPCATIbHOIMU — pe2ylamuUeHbIMU
OeticmeUusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecneuusarom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAoWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008amelbCKUX onepayuil, yMmeHuti pabomams ¢ uH@opmayueti).

bazoBeie tornyeckue AeMCTBUS:
® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIIEHUH MEXIy MOHITUSIMH;, (HOPMYIUPOBATH OMPENCICHUS TOHSITUH;
yCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK Kiaccu(uKaimu, OCHOBAHUS st 0000IIeHUS
Y CPaBHEHHMsI, KPUTEPUHU TPOBOJAUMOTO aHAIN3a;

® BOCIPHUHUMATH, (HOPMYTUPOBATh U MPEOOPA3OBHIBATH CYKJIEHUS: YTBEPAUTEIbHbBIC U
OTpUIaTeNbHbIE, eAMHIUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE,

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUHS B aKTax,
TAHHBIX, HAONIONEHUSAX W YTBEPKACHUSX; Npe/iaraTh KPUTEPUU [UIS BBISBIICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

e JleNaTh BHIBOJBI C HCIOJH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX

YMO3aKTIOUYEeHUN, YMO3aKIIIOUEHHUH 110 aHAJIOTHH;



MIPOBOJIUTH CAMOCTOSITENIFHO JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (TIpsSMbIe
U OT TPOTUBHOTO), BBICTPAWBaTh AapryMEHTAIMIO, MPHBOJUTH NPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHS U BBIBOIBI;

BBIOMpATh CHOCOO pemieHus y4eOHOW 3ajauM (CpaBHUBAaTh HECKOJIBKO BapUaHTOB
peteHusi, BEIOMpaTh HanOoJee MOIXOAANINI ¢ yIETOM CaMOCTOSITETIbHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBrie nccieqoBaTeILCKUE JSHCTBUS:

WCIIOJb30BaTh  BOMPOCHI  KaK  MCCIEAOBATENbCKUA  MHCTPYMEHT  TO3HAHUS,
(dbopMynHpoBaTh BOIPOCHI, (PUKCHUPYIOIIKE MPOTHBOPEUHUE, MPOOIEMyY, YCTAaHABINBATD
HCKOMO€ W JaHHOe, (OPMHpPOBATH THUIOTE3y, APTYMEHTHPOBATh CBOIO TMO3HUIIUIO,
MHCHUE,

MIpOBOAUTE CaMOCTOATCIBHO CHJ'IaHI/IpOBaHHI:Jﬁ OKCIICPUMCHT, HCCICA0OBAHUC 110
YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHMYecKOro oOBeKTa, SBIEHHs, Mpollecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MCKIY 06’I)€KTaMI/I, ABJICHUAMHU, IIPOIECCCaAMU,
CaMOCTOSITENbHO  (popMynupoBaTh 000OIIEHUST W BBIBOJABI 10  pe3yjibTaTam
MPOBEAEHHOTO HAOIIOACHUS, HCCICIOBAHUS, OIIEHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
pe3ynbTaTOB, BRIBOJIOB U 000OIICHMIA;

IPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHE MPOLECCA, 4 TAKKE BEIABUTATh MPCAIIOJIOKCHUA
0 €ro pasBUTHUH B HOBEBIX YCJIOBUAX.

PaboTa ¢ uadopmanmeii:

BBISIBIISATh J€QUIHUTHI MH(GOPMAIIMK, JaHHBIX, HEOOXOJAUMBIX JIUIsl OTBETa Ha BOIPOC U
JUIS pElIeHUs 3a/1auH;

BBHIOMpATh MHQPOpPMAIMIO U3 HUCTOYHUKOB Ppa3IWYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CUCTEMAaTHU3UpPOBATh U WHTEPIPETHPOBATh MH(GOPMAIUIO PA3TUYHBIX BUAOB U (OpPM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMH(QOpPMAIMIO, NPEACTaBISITH €€ B  Pa3lUyHbIX  (QopMmax,
WUTIOCTPUPOBATH TpaduyecKi;

OIICHUBATh HAAE&KHOCTh HMHGOpPMAIMU IO CaMOCTOSTENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvrvie KOMMYyHUKamMueHble Oelicmeus, 0becneuusaom chopmuposannocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo01enue:

BOCIIPUHUMATH U (POPMYJIMPOBATh CYXJICHUS B COOTBETCTBUH C YCIOBUSMHU H LICISAMH
OOILICHUS; SICHO, TOYHO, TPaMOTHO BBIPAXATh CBOK TOYKY 3PCHHS B YCTHBIX U
MHCHhMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS MO X0y PELICHHS 33]a4i, KOMMEHTHPOBATh
HOJIYYCHHBII pe3yJsbTar;

B X0Ji¢ 00CYX/JICHUsI 3a/1aBaTh BOMPOCHI 0 CYLIECTBY 00CYXIaeMOW TEMBI, IIPOOIEMBI,
pemraeMoill  3a1auM, BBICKAa3bIBaTh HJCH, HAIEJICHHBIE HA T[IOWCK pEIICHHS;
COTNOCTABISATh CBOM CYXKJICHHS C CYXKJICHHSAMH JpPYTHMX YYaCTHHUKOB JHAJOTa,
OoOHapyKUBaTh pa3inire M CXOJCTBO MO3ULNI; B KOPPEKTHOH popme hopMyITupoBaTh
pa3HoOTIacusi, CBOU BO3PAKCHUS;

NPEACTaBIATh PE3YJIBTAThl PELICHUS 3a/1a4M, SKCIIEPHUMEHTA, HCCIICA0BaHNUS, TPOCKTA;
CaMOCTOSITEIEHO BBIOMpPATh ()OPMAT BBICTYIUICHHS C Y4ETOM 3a/ad NPE3CHTAlUU U
0COOEHHOCTEH ayJUTOPUH.

CoTpyIHUYECTBO:

IIOHUMATh W HUCIHOJIB30BATh NPCUMYIICCTBA KOMaHJIHOU U HHHHBHHY&HBHOIZ pa6OTBI
npu pCIICHUA y‘IC6HBIX 3ala4; HNpPUHUMATb M[CJIb COBMECTHOM JACATCIIBHOCTH,
IUIaHUPOBATh OpPraHU3alnIO COBMECTHOM pa6OTLI, pacnpeaciisitb  BHUBL pa60T,



JOTOBApUBAThCSA, OOCYXKIaTh MPOILECC W pe3ylbTaT paboThl; 0000IIaTh MHEHUs
HECKOJIBKUX JIIOJIEH;

® y4acTBOBATh B IPYIIOBBIX opMax paboThl (00Cyx)aeHusi, 0OMEH MHEHUH, «MO3TOBBIE
IITYpMBI» M WHBIE); BBINOJHATH CBOIO 4YacTh pabOTbl U KOOPIMHHPOBATH CBOU
JEWCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OIICHUBATh KA4eCTBO CBOETO BKJIAAa B OOIMIHIA
MPOIYKT IO KPUTEPUAM, CPOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMO/ICHCTBHSL.

3) Vuusepcanvuvie pecynamusnsie oeticmaus, obecneuusaiom hopmuposanie CMoiCio8bix

VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3zanus:

COCTAaBIIAThH IUIAH, AJTOPUTM pEIICHHs 3aJadd, BBIOMPATh CIOCOO pEHIeHHs C y4ETOM
UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BAapUaHTHI peLIEHUH ¢ y4ETOM HOBOM MH(pOpMaLIMH.

CaMOKOHTpOJIb:

e BJQJIETh HABBIKAMM I[I03HABATEIbHOM pE(IEKCHH KaK OCO3HAHUS COBEpIIAEMbIX
JEWCTBUH W MBICIHUTENBHBIX TMPOLECCOB, HMX pPe3ylIbTaTOB; BIANETh CHOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTaTa peuIeHUs MaTeMaTH4eCcKOn
3a/1auu;

® TPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPH PEIICHUH 3a/1a4d, BHOCHTH
KOPPEKTHBHI B JIETEIFHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX
OIMOOK, BBISBICHHBIX TPYJHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pE3yJbTaTa MEIA W YCIOBUSAM, OOBSCHITH TPHYMHBI
JOCTH)KEHUS] WJIM HEIOCTW)KEHUS pEe3yJbTaTOB JESATEIbHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

OcBoenne yyebHOro Kypca «Anredpa u Hauajsa MaTeMaTHMUYECKOTO aHalu3a» Ha YPOBHE
cpenHero ooéuero oopa3zoBaHus JAOKHO OOECIEUMBATH JOCTHXKEHUE CIEIYIOIIUX MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB:

10 KJIACC

Yuciaa v BbIYMCTIEHUS

OnepupoBaTh MOHATUSIMH: PAMOHATIBLHOE M JCHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAs M
JeCATUYHAsS APOOb, IPOIICHTHI.

BrimonHsaTe  apudMeTHUECKHe OIepaldd ¢ pPalMOHAIBHBIMH W JCHCTBUTEIBLHBIMHU
YHCIaMU.

BoimonHaTe mpuOAMKEHHBIE BBIYMCICHUS, HCMOJB3ys IpaBUiIa OKPYIJICHUS, [eNaTh
MPUKUIKY U OLIEHKY pe3yJibTaTa BbIYMCICHUM.

OnepupoBaTh MOHATUSMU: CTETIEHb C LIEIBIM TOKa3aTeneM; cTaHAapTHas (opma 3amucu
JNECTBUTENHFHOTO YHCIAa, KOPEHb HATYPalbHOM CTEMEeHM; HUCIOJIb30BaTh MOIXOASIIYI0 (opMy
3allMCH IEUCTBUTENBHBIX YUCEI ISl PEILIEHUS TPAKTUYECKHUX 3a7a4 U IIPEACTABICHUS JaHHBIX.

OnepupoBaTb MOHATUAMH: CHUHYC, KOCHHYC W TaHIE€HC IPOU3BOJIBHOIO  YIJIa;
MCIO0JIb30BATh 3aMKCh TPOU3BOJIBHOTO yIiia Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE QYHKIIUU.

YpaBHeHHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSAMM: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE, PALIMOHAIBLHOE,
HppalUOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;



Bemonuate  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKHX  BBIPDAKEHHH W peliaTh
TPUTOHOMETPUUECKUE YPABHEHUSI.

BoImonsaTe npeoOpa3zoBaHMs LETBIX, PAMOHAIBHBIX U UPPALMOHATBHBIX BBIPAKEHUH U
pelIaTh OCHOBHBIE TUIIBI LIETIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUHM U HEPABEHCTB.

[IpumeHsaTh ypaBHEHMSI 1 HEPABEHCTBA AJISl PELUEHHUS] MaTEMAaTUYECKUX 3a/ad U 3aj1a4 U3
pa3IMYHbIX 00JaCTe HAYKH U peaJIbHOM JKU3HH.

MonenpoBaTh peajbHblE CHUTyallMd Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKECHMUS,
YpaBHEHHUs, HEPAaBEHCTBA I10 YCIOBHUIO 3a/lauM, HCCIEI0BaTh IOCTPOECHHBIE MOJEIU C
HCII0JIb30BAHMEM ammapara ajareOpsl.

DyHKIUHA U rpaGuKU

OnepupoBaTh NOHATHUSAMU: (PYHKIIHS, CIOCOOBI 3adaHus (QYHKIIUHU, 00IACTh ONPEICICHHS
1 MHOKECTBO 3HaU€HUN QyHKIMH, IpaduK QYHKIMH, B3aUMHO OOpaTHbIE (PYHKIINH.

OnepupoBaTb MOHATUSAMHU: YETHOCTH M HEUYETHOCTh (DYHKIUH, HYIM (QYHKIUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Wcnonb3oBath rpaduku QyHKIUN A5 pELICHUS] ypaBHEHUI.

Crpouth U yuTaTh rpauKU JUHEHHOW (QYHKUMH, KBaJIpaTUYHOM (YHKUIWHU, CTEIEHHOU
(YHKIHMH € LETbIM OKa3aTENEM.

Hcnonws3oBath rpaduku QyHKIUN I UCCIEAOBAHUS MPOIIECCOB M 3aBUCHUMOCTEH MpH
pElIeHNnH 3a/la4y U3 APYruxX Y4eOHBIX MPEIMETOB M pealbHOM KW3HHU; BbIpakaTh (opMylaaMu
3aBUCHUMOCTH MEX]Ty BETUUUHAMHU.

Hauyana maTemaTu4eckoro anajimnsa

OnepupoBaTh NOHATUAMM: IOCIEIOBATEIBHOCTh, apu(pMeTHUecKass U TeoMeTpUyecKas
IIPOTPECCHUHN.

OnepupoBaTh NOHATHSAMHU: OECKOHEYHO yOBIBarOlIasi TeOMETpUUECKasi Iporpeccusi, Cymma
OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM MPOTPECCHUH.

3ajaBaTh MOCIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA IMOCIEAOBATEIBHOCTEN M IPOIPECCUM AJIA PEIICHUS PeabHbIX
3a/1a4 NIPUKJIAJHOTO XapaKTepa.

MHoxecTBa M JI0THKA

OnepupoBaTh NOHATUAMH: MHOXKECTBO, ONI€pALIMK HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar JUisl ONUCAaHUS PEAJIbHBIX IIPOLIECCOB
U SIBJICHUH, IPU PELICHUH 33134 U3 JPYTruX y4eOHbIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

OnepupoBaTh MOHATHSMHU: HaTypallbHOE, LEJ0€ YHCIO; UCIOJb30BaTh MPHU3HAKU
JETUMOCTH LIENBIX YUCEN, PA3JI0KEHUE YUCIIA HA IPOCTHIE MHOKUTENM JJIsl PELICHUS 3a1a4.

OnepupoBaTh NOHIATHEM: CTENEHB C PALIMOHATIBHBIM MIOKA3aTEIEM.

OnepupoBaTh MOHATHUSAMHE: JIOTapuM YKCa, JECIATHUHbIE U HATYpalbHbIE TOTaPH(PMBL.

YpaBHeHHUS U HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTEMEHW s MpeoOpa3oBaHUS BBIPAKEHUH; OIEPUPOBATH
MOHATUSAMU: TIOKA3aTeIbHOE YPABHEHUE M  HEPABEHCTBO; pELIATh OCHOBHBIE  THIIbI
[OKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BrimonHATe mpeoOpa3oBaHus BBIPAKEHUN, COJEpXKAIIMX JOrapudMbl; OIEpUpPOBATH
MOHATHAMH: JIOTapU(PMHUIECKOE YpaBHEHHE U HEPaBEHCTBO, peIIaTh OCHOBHBIC THIIBI
norapu(MUYECKUX YpaBHEHHU U HEPABEHCTB.

Haxomute pemrenus npocTeNMX TPUTOHOMETPUUECKUX HEPABEHCTB.



OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUM U €€ pellleHue; UCIOIb30BaTh
CUCTEMY JINHEHHBIX YPaBHEHUH JJIs PELIEHUS MPAKTUYECKUX 3aa4.

Haxonuts pemeHus npoCcTeNImxX CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPABHEHUMN U
HEPaBEHCTB.

MopnenupoBaTh peajbHblE CHUTYyallMM Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKECHMUS,
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEA0BAaTh IOCTPOEHHbIE MOJEIH C
HCII0JIb30BAHMEM anmapara ajreopsl.

DyHKIUHA U rpaGuKU

OnepupoBaTh MOHATHUSAMH: TEpHOANYECKas (GYHKIUS, TMPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIWH, HauOOJbIllee ¥ HAaWMEHbIIee 3HaYeHHS (YyHKIUU Ha
MIPOMEXKYTKE; UCII0JIb30BaTh UX JUIS MCCleA0BaHus (QYHKIINH, 3aJaHHOM rpa@rKoM.

OnepupoBarb  MOHATUSIMHU:  TpadUKU  TOKa3aTeNbHOH,  JorapudMuyeckod u
TPUTOHOMETPUYECKUX (PYHKLMI; N300pakaTh UX HA KOOPJAWHATHON IUIOCKOCTHU U HCIIOJIb30BAThH
JUIS peIlIeHUs] YpaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOM TIJIOCKOCTHM TpaduKU JUHEHHBIX YpaBHEHHH W
MCIO0JIb30BATh UX VIS PEIICHUS CUCTEMBI JIMHEHHBIX YPAaBHEHUH.

Wcnonb3oBath rpaguku (yHKIUN A7 HCCIEIOBaHMS MPOIECCOB U 3aBHUCHUMOCTEH U3
JPYTrux y4eOHbIX AUCLUILIUH.

Hauana MmaTeMaTH4ecKOro aHaJImn3a

OnepupoBaTh  MOHATHSIMH:  HeNpepbiBHAs  (QYHKUMS; NPOU3BOAHAA  (DYHKIUU;
HCI0JIb30BATh T€OMETPUUYECKUN U PU3NYECKHI CMBICI TPOU3BOIHON [Tl pEelIeHHs 3a/1a4.

HaxonuTe Npou3BOAHBIE 3JI€MEHTapHBIX (YHKLIMH, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
IIPOU3BEJICHNUS, YACTHOTO (DYHKIIMH.

Hcnonps3oBaTe MNPOM3BOJAHYIO JJIi HUCCIENIOBaHMS (PYHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI, IPUMEHSATh PE3YNIbTAThl UCCIEA0BAHMS K IOCTPOEHUIO IPa(UKOB.

Hcnonb30BaTh MpOU3BOAHYIO U1 HAXOXKIEHUS HAWIYYIIEro PEUICHMs B NMPHUKIAIHBIX, B
TOM YHCJIE COUMAIBHO-?KOHOMUYECKHX, 3a7a4ax.

OmnepupoBaTh MOHATUSAMU: ME€PBOOOpa3Has U MHTErpai; MOHUMAaTh NEOMETPUYECKUH U
¢bu3nyeckuil CMbICI UHTErpaa.

Haxonuthk nepBooOpa3Hble 3JIEeMEHTApHBIX (DYHKLUH; BBIUUCIATE UHTErpai mo Gopmyiie
Herorona—JleitOauna.

Pemare nmpuxiiagHbele 3a7a4u, B TOM YHUCJIE COLMAIbHO-?KOHOMMUYECKOTO U (PU3HUECKOrO

Xapakrepa, cpeacTBaMu MaTeMaTn4eCKOI'O aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIIACC
KoaunuyecTBo yacoB
Ne HaumeHnoBaHue pa3/esioB ¥ TeM MPOrPaMMBbI Bce Konrpors IIpakTuyeck Juexrpoutibie (Mupposye)
n/n HbBIE o0pa3oBaTebHbIE PECYPChI
ro ue padboTsbl
padoThbI
1 Crenenb ¢ pallMOHAIBHBIM MOKa3areneM. [lokazarenpHas 12 1 0 bubnuorexa [JOK
¢bynxkiums. [TokazaTenbHbIe ypaBHEHHS U HEPABEHCTBA https://m.edsoo.ru/f11c4afd
Jlorapudmuueckas ¢pynakius. Jlorapudmuaeckue bubnuorexa [JOK
2 12 0 0
yYpaBHEHHS U HEPABEHCTBA https://m.edsoo.ru/f11c4afd
3 Tpuronomerpruueckue GyHKINU U UX TpadUKH. 9 1 0 bubnuoreka [IOK
TpuronoMeTpuieckre HepaBeHCTBA https://m.edsoo.ru/f11c4afd
bu6moreka [IOK
4 IT L 7 24 1
POUSBOZIHAL. L PUMCILISHILE NPOUSBOMIOR 0 https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
5 nu 9 0 0
FITSTPAI H CL0 HpHMCHEHIA https://m.edsoo.ru/fl1c4afd
bu6mmoreka [IOK
6 C i 12 1 0
AICTCMEL YpasHetit https://m.edsoo.ru/fl1c4afd
bu6mmoreka [JOK
7 H 6 0 0
FLYPAILHBIC H HCIble fHcia https://m.edsoo.ru/fl1c4afd
bub OK
8 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIHS 3HAHUN 18 1 0 hgp:j;;i;?si.ru /f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

AnreOpa u Hadajza MareMaTudeckoro ananmsa, 11 kmace/ Hukonbckuit C.M., [Toranos M.K.,
Pemernukos H.H. u npyrue, Axknmoneproe odmectBo «M3marensctBo «IIpocBenienne

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Huxonbckuit C. M., IToranos M. K., Pemernuxos H. H. u ap. AnreGpa u Havana
MaTemaThdeckoro aHanusa. 11 kinacc. ba3oBblii U yriyOnE€HHbBIN YPOBHH.

[Toramo M. K., llleBkun A. B. Anre6pa u Hauana MaTeMaTHYECKOTO aHanu3a. JugakTudeckue
Matepuansl. 11 kinacc. ba3oBblit 1 yriyOnE€HHbBIN YPOBHH.

AP POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET

http://www.numbernut.com/

http://www.ma
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