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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO AHAIHU3a»
6azoBoro ypoBHs jis oOyuaromuxcs 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CpeaHero odmiero oOpa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U
TpaguIMid pOocCUiicKoro oOpa3oBanus. Peanmm3anusi mporpaMMbl 00eCHIEUMBAET OBJIAJCHHE
KIIIOYEBBIMH KOMIIETEHIMSAMH, COCTABIIIONMMH OCHOBY JUISI CAMOPA3BHTHS W HEIPEPHIBHOTO
0o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIHLHOTO PAa3BHTHUS
JTUYHOCTH 00YyJarOIUXCsl.

HEJA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayalla MareMaTHYeCKOTO aHalIHM3a» SBISETCS OJHUM M3 Hamboiee
3HaYMMBIX B MPOTpaMME CTapiieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIeYnBaeT
WHCTPYMEHTAIbHYIO 0a3y s HM3y4YeHUs BCEX E€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIIICHHE YYalluxXcsi Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 00IIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJaimruecst OBJIaJIeBal0T YHUBEPCATBHBIM SI36IKOM COBPEMEHHOM HayKH,
KoTOopast GopMyIHpyeT CBOM AOCTIKEHHSI B MaTeMaTHUeCKoi (opme.

Kypc anreOpbl u Hauanm MaTeMaTHYEeCKOTO aHAIN3a 3aKJIa/(bIBA€T OCHOBY UIS YCIICITHOTO
OBJIAZICHUSl 3aKOHAMH (HU3UKH, XAMHUH, OWOJOTHH, TOHNMAaHUS OCHOBHBIX TEHICHIIHNA
HSKOHOMHKHU M OOIIECTBEHHOMN >KHU3HH, TTO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX MHU(POBBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIB30BaTh UX B MOBCETHEBHOW XM3HH. B Toxe
BpeMsi OBJIaZIcHWE aOCTPAaKTHBIMH M JIOTUYECKH CTPOTMMH MAaT€MaTHYECKUMH KOHCTPYKIUSMHU
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HWCTUHHOCTH YTBEPXKICHHS,
WCIIOJIb30BaTh 0000IIEHNEe W KOHKPETH3aIMio, a0CTparipoBaHWE W aHAIOTHIO, (hopmMupyer
KpEaTHBHOE M KPUTHYECKOE MBIIUICHHE. B Xo1e n3yueHns anreOpsl M Hadal MaTeMaTHYECKOTO
aHaIM3a B CTapUIeH IIKOJE yJalluecs MOJIy4aroT HOBBIM ONBIT PEIICHMs NMPHKIAJHBIX 3a71ad,
CAMOCTOSITEIFHOTO ~ MOCTPOCHHST ~MAaTEeMAaTHYECKHX MOJENEH  pEalbHBIX CHTyallMid W
MHTEPIIPETAllMH  TOJYYEHHBIX pPENICHWH, 3HAaKOMATCS C NpPUMEpPaMHd  MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEH B IpHUpPOJE, HAYKE M B HCKYCCTBE, C BBIAAIOMIMMECS MaTeMaTHYECKUMHU
OTKPBITHSAMH U X aBTOPAMHU.

Kypc o6mamaer 3HaYMTENBHBIM BOCHHUTATEIBHBIM MTOTEHIIMATIOM, KOTOPBIH pealn3yercs
Kak yepe3 yueOHBI MaTepHuall, CIOoCOOCTBYIOIUN (OPMHPOBAHHIO HAYYHOTO MHPOBO33PEHUS,
TaK W dYepe3 cHeuupuKy y4eOHOH JeATeNbHOCTH, TPEOYIOmEeH CaMOCTOATENFHOCTH,
aKKypaTHOCTH, MPOJOJDKUTEIbHOW KOHIEHTPAlMM BHHMAHMSA UM OTBETCTBEHHOCTH 34
MOJTy9CHHBIH Pe3yabTar.

B ocHoBe meroauku oOydeHMs anreOpe M HadalaM MaTeMaTH4eCKOrO aHalu3a JIC)KUT
NeATeNbHOCTHBIA IPUHIUI 00y4YeHUs.

Crpykrypa Kypca «Anredpa u Hayajga MaTeMaTHYECKOTO aHAIM3a» BKIIIOYACT CIICAYIOIINE
COZIepKaTeIbHO-METOIMYECKHE JUHHUU: «Yucna u BeMHCICHUS», «DYHKIMU U TpapuKm»,
«YpaBHEHHUSI U HEpaBEHCTBa», «Hauama Maremarndeckoro aHaimmsza», « MHOXKeCTBa M JIOTHKA.
Bce ocHOBHBIE COzepKaTeNbHO-METOIUYECKHE JIMHUM H3Yy4aroTCs Ha TNPOTSDKCHWU JBYX JIET
oOy4yeHHs B cTapllel MHIKOoJe, eCTECTBEHHO MOMOJHSS JIpyr Apyra M MOCTENEHHO HAchIIAsCh
HOBBIMH TeMaMHM U pasjenamu. JIaHHBIH Kypc SBIS€TCS HHTETPAaTHUBHBIM, MOCKOJIbKY
oObenuHseT B cebe Ccojep)KaHWe HECKOJIbKUX MaTeMaTH4eCKuX JUCHMIUIMH: —anreopa,
TPUTOHOMETPHSI, MATEMAaTUUECKUI aHaIM3, TEOPHsI MHOKECTB U Jp. [lo Mepe Toro kak ydamuecs
OBJIaZIEBAlOT BCE OoJjiee MIMPOKUM MaTeMaTHMUYECKUM ammaparoM, y HHX [OCIEI0BaTeIbHO
(dopMHUpyeTCsT U COBEPIICHCTBYETCS YMEHHME CTPOUTh MaTEMaTHUECKyIH0 MOJENb peaJbHOMN
CUTYyallud, NMPUMEHATh 3HAHU, MOJIydYeHHbIE B Kypce «AureOpa M Hadaiza MaTeMaTHYecKOTro
aHaJM3a», JUIsl pelIeHUs] CaMOCTOSITEbHO CPOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajayu, a
3aTeM MHTEPIIPETUPOBATH MOJIYYEHHBIH pe3yIbTar.



CopepxarenpHo-MeToAMUYECKass  JMHMS — «Hucia W BBIUMCIIEHHS» — 3aBeplIacT
(bopMuUpOBaHHE HABBIKOB HWCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOe ObUI0 HAa4yaTto B
OCHOBHOH mIKoJe. B crapieii mkose ocoboe BHUMaHUE yaensercss (JOpMUPOBAHUIO MPOYHBIX
BBIUMCIIUTENIBHBIX HAaBBIKOB, BKIIOYAIONINX B Ce0sl MCIOJIB30BAHWE DPA3IUYHBIX (opM 3amucu
JNEUCTBUTENBHOTO YHCIA, YMEHHME pAlUOHAIBHO BBINOJHATH JEHCTBUS C HHUMH, J€NaTh
NPUKUAKY, OLEHUBaTh pe3yibTar. OOyuarolmuecs TMOJIy4aloT HaBbIKM HPUOIMKEHHBIX
BBIYHCIICHUH, BBITIOJIHEHUS JACWCTBUN C 4YHCIAaMH, 3alMCAHHBIMU B CTaHJApPTHOH ¢opme,
HCI0JIb30BAHUS MaTEMaTUUECKUX KOHCTAHT, OLIEHUBAHNS YU CIOBBIX BhIPAXKEHUM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIM3YeTCsl HAa NPOTSHDKEHWHM BCEro OOydeHus B
CTapuieil IIKoJIe, IOCKOJIbKY B KaXJIOM pas3feie IporpaMMmbl MPEAYyCMOTPEHO pEILIEHHUE
COOTBETCTBYHOIINX 3a/1a4. OOyuarouuecs: OBIaIeBaOT PA3INYHBIMU METOIAMHU PELICHUS LIETIbIX,
paloHaIbHBIX, UPPALIUOHATIBHBIX, IOKA3aTENIbHBIX, JJOTAPU(PMUUECKUX U TPUTOHOMETPHUECKHUX
YpaBHEHUM, HEPABEHCTB U UX cucTeM. [loylyueHHble yMEHUS UCIOJIB3YIOTCS MIPU UCCIIEI0BAHUN
(GYHKIME C MOMOUIBIO MPOU3BOJHOM, PEIIEHWH MPUKIATHBIX 3aJa4 M 3ajad Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHUuN QyHKuuu. /[aHHas conepxkaTenbHas JIMHUS BKIIOYAET B
cebs Takxke (QOpMUPOBAHHWE YMEHHUH BBINOJHATH pacd€Thl Mo ¢opMmynam, MnpeoOpa3zoBaHUs
LENbIX, PAlUOHAIbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHHH, a TakKke
BBIPQKEHUH, COJiepKalluX cTerneHu U Jorapudmel. braromaps msydeHuio anreOpanyueckoro
MaTepuasa MPOUCXOAUT JajibHelllee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yyaiuxcs, (GOPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PpacCyXICHHUH, pabOThl C CHUMBOJIbHBIMU
(dbopMamMu, IpeCTaBICHHs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pQpeKTUBHbIE HHCTPYMEHTHI Ul PEUICHHs IPAKTUUECKUX U €CTECTBEHHO-
Hay4YHBIX 33J1a4, HaTJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopnepxaTtenpbHO-MeTOoqUUECKast JIMHUSA «DYHKIUN U rpaUKu» TECHO IEpeIuieTaeTcs ¢
IPYTHMH JIMHUSIMH Kypca, TIOCKOJIBKY B KAaKOM-TO CMBICIIE 3alaéT IOCIIENOBATEIbHOCTD
W3ydeHuss Marepuana. V3ydueHue CTenmeHHOH, TMOKa3aTeNbHOM, JIoTapuPMUYECKON U
TPUTOHOMETPUUYECKUX (DYHKIMM, MX CBOHCTB M TIpaMKOB, HCHOJIb30BaHHE (QYHKIMH A7
peleHus 3aja4 U3 JPYrux y4deOHBIX NPEAMETOB M PEaJbHOM JKU3HU TECHO CBA3aHO KaK C
MaTeMaTU4YECKUM aHAJIM30M, TaK U C pelIeHueM ypaBHEHMH M HepaBeHCTB. [Ipu 3Tom Gonbiioe
BHUMaHME yjaensercss (GOpMUPOBAHHUIO YMEHHUS BbIpaxaTb (OPMYIaMU 3aBHCHMOCTU MEXIY
pasIMYHBIMU BEJIMYMHAMH, MCCIIEJOBAaTh IOJIY4YEeHHble (DYHKIUH, CTPOUTh MX TIpaduKu.
Marepuan 3TOM COACPXKATECIBHOM JIMHMM HALEJICH Ha pa3BUTHE YMEHMM W HABBIKOB,
MO3BOJIAIOIIMX ~ BBIpAKaTh 3aBUCHUMOCTM MEXKJYy BEJIMYMHAMM B  pPa3Iu4yHOd  Qopme:
aHAJIMTUYECKOH, Trpaduueckoil u cinoBecHod. Ero wusydyeHue crnocoOCTBYyeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUIEHUS,  CIIOCOOHOCTH K  OOOOIIEHMI0 UM KOHKPETH3alUH,
HCII0JI30BAHUIO aHAJIOTHUMA.

CopnepxarenpHas ymHus «Hagama mMareMaTnyeckoro aHaiau3a» IO3BOJIAET CYIECTBEHHO
paclIMpuTh Kpyr KaKk MaTeMaTHYeCKUX, TaK M MPUKIATHBIX 3a/1a4, JOCTYIHBIX 00yJaromumcs, y
KOTOPBIX MOSBISETCS BO3MOXKHOCTh UCCIIEOBATh U CTPOUTH Irpaduku (PyHKIMHA, ONpenensiTh ux
HauOoJIbIINE U HAUMEHbILNE 3HAUYEHUS, BBIUUCIATh IUIOMAAu Guryp u o0ObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOPEHHs InpoueccoB. JlaHHas copaep)KaTeinpHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHHMSI MaTEMaTHYECKMX MOJENIEH pEeaJbHbIX CHUTyallWi, HaXO0KIEHUs
HAaWIY4lIEro pEelIEHUs] B MPHUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DPKOHOMHUYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBaMHM MaTE€MaTHMUYECKOI'O aHallu3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTIO,
(opMaJIbHO-TOTMYECKOTO U KPEaTUBHOTO MBIIIEHUS, (POPMUPOBAHUIO YMEHUH pacro3HaBaTh
MIPOSIBJICHUSI 3aKOHOB MaTEeMAaTUKU B HayKe, TEXHUKE M HcKyccTBe. OOyuarouyecs y3HaOT O
BBIJAIOIMXCSl PE3yJbTaTaX, IOJYyYEHHBIX B XOJE€ Pa3BUTHS MaTeMaTHKNM Kak HayKH, U HX
aBTOpAx.

CopnepxaTenbHO-METOANYECKAST TUHUSA «MHOXKECTBA U JIOTMKA» B OCHOBHOM IOCBSIIEHA
JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHBIE ITPEICTABICHHSI IIPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH M IpeJylaratoT Hauboyiee YHUBEPCAIbHBIN S3bIK, 00BEeIUHSIOMNI



BCE pa3leiabl MaTeMaTHMKU M €€ INPUIOKEHHUM, OHM CBSA3BIBAIOT pPa3Hble MaTEMAaTUYECKUE
JUCUMIUIMHBL B eauHoe 1enoe. 1[o3ToMy BaXHO JaThb BO3MOKHOCTb IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOXKECTBEHHBIN S3BIK COBPEMEHHOW MAaTeMaTUKM M UCIOJb30BaTh €ro s
BBIPAXKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Havana MaTeMaTHUYeCKOTO aHAJIM3a» MPHUCYTCTBYIOT TAKXKe OCHOBBI
MaTeMaTHYEeCKOTO MOJICTMPOBAHUS, KOTOpBIE NPH3BAaHBI CPOPMHPOBATH HABBIKM ITOCTPOCHUS
MoJieNiel peabHbIX CUTYallUl, UCCIEIOBAaHUS 3TUX MOJENIEH ¢ IMOMOIIbIO annapaTta ajreOpsl u
MaTeMaTHYECKOI0 aHajiu3a M MHTEPHpPETAluy IOJYyYEHHBIX pe3ynbTaToB. Takue 3agaHus
BILJIETEHBl B KaXK/Iblil M3 pa3lelioB INporpaMMbl, MOCKOJbKY BECh MaTepuai Kypca LIMPOKO
HCIOJIb3YETCs Ui peLIeHUs MPUKIaIHbIX 3a1a4. [Ipu pemennn peaabHbIX MPAKTHUECKUX 3a/1ad
yuyaliuecss — pa3BMBAIOT  HAOIIONATENILHOCTb,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJIB30BaTh aHAJIOrMI0, 0000IaTh M KOHKPETH3UPOBATh MpoOJIeMy.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PELICHUS TNPHUKIAJHBIX 337ad OpraHU3yeTcsl B
Ipolecce U3y4eHUs BCeX TEM Kypca «Anredpa U Hauasla MaTeMaTHYECKOTO aHAJIN3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

B yueOHOM miaHe Ha U3ydeHHe Kypca anreOpbl M Hayal MaTeMaTHYecKoro aHajan3a Ha 0a30BOM
ypoBHE oTBOAUTCA 2 4aca B Henento B 10 kinacce u 3 yaca B Henento B 11 kimacce, Bcero 3a aBa
rosia oOy4yenust — 170 dacos.
COJEPKAHUE YYEBHOT' O KYPCA
10 KJIACC

Yucia u BIYUCTICHUS

Pannonanbubie yncna. OObIKHOBEHHbIE M JECSITHUYHBIE APOOU, MPOLIEHTHI, OECKOHEUHbIE
nepuoguueckue  Apoou. Apudmerndyeckue ONEpaldd € PALUOHAIBHBIMH  YHCIaMH,
npeoOpa3oBaHUsl YUCIOBBIX BhIpakeHUH. [IpuMeHeHune apoOel W MPOIEHTOB IS PEHICHUS
MPUKIAJAHBIX 3aa49 U3 PA3JIMYHBIX OTPACIICH 3HAHUI U PeaibHOM KU3HMU.

JlelictBuTenbHbIe uncaa. PanoHanbHbIE W WppallMOHATIbHBIE 4Yucia. ApU(METHYECKHE
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnxéHHble BHIYMCICHUS, PABUIa OKPYIJICHHUS,
MPUKUIKA U OLEHKA Pe3y/bTaTa BHIYMCICHUI.

Crenens ¢ nensiM nokazatesneM. CrangapTHas Gopma 3amucH JEHCTBUTENIBHOTO 4YHCIIA.
Hcnonb3oBanue mnoaxonsmiel ¢Gopmbl 3amucd  JCHCTBUTENBHBIX YHCEN Ui pelleHus
MPAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

ApubmMeTnuecknii KOpeHb HaTypaJlbHOW cteneHu. JlelicTBus ¢ apudMeTHUYESCKUMHU
KOPHSIMHU HATypaJibHOU CTENEHHU.

CuHyC, KOCMHYC U TaHT€HC YHUCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTE€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHus 1 HEPABEHCTBA

ToxxnecTBa 1 TOKIECTBEHHBIE TTPEOOPA30BAHUS.

[IpeoOpazoBanue TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUYECKHE
(bopMyIBL.

VYpaBHeHHMe, KopeHb YypaBHEHMs. HepaBeHCTBO, pelieHMe HepaBeHCTBa. Meron
HWHTEPBAJIOB.

Pemenue nensix u 1poOHO-paIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Penrenne nppaiioHanbHBIX YpaBHEHUN U HEPABEHCTB.

Pemenune TpUroHOMETpUYECKUX YPABHEHUI.

[IpuMeHeHre ypaBHEHHMII U HEPaBEHCTB K PEIICHHWIO MAaTEMAaTHMYECKUX 3a/ady U 3a/ay W3
Pa3IMYHBIX 00JACTEe HAYKH U PEATbHOM JKU3HH.

DyYyHKUUH U TPaPUKHU

Oynkiys, crocoosl 3ananus Gynkuuu. I'papuk Gynkunn. Bzanmuo oOpaTHbie GyHKIUH.



OO6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHu ¢yHkuuu. Hymn ¢yakmun. [Tpomexyrku
3HAKOMOCTOSTHCTBA. YETHBIC M HEUETHBIC (PYHKITUH.

Crenennas QyHKIMS ¢ HATypaJdbHBIM M IENbIM TMOKaszareiaem. EE cBoiicTBa u Tpaduk.
CBoiicTBa u rpaduk KOpHs N-0ii CTENEHU.

Tpuronomerpudeckass OKpPYXHOCTb, OIpENEIEHUE TPUTOHOMETPUUYECKHX  (DyHKIMiA
YHUCJIOBOI'O apryMEHTA.

Hayana MmaTteMaTH4ecKoOro aHajIu3a

[locnenoBarenpHOCTH,  CHOCOOBI  3aJaHUsl  IOCJIENOBATENILHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIBHOCTH.

Apudpmernueckass W TeoOMETpUYECKass  mporpeccud. beckoHeyHo — yOwIBaromias
reoMerpuueckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH I'€OMETPUUYECKOM MPOrpeccuu.
dopmyna CIOXKHBIX MPOLEHTOB. Vcrnonbp3oBaHMe MpOTrpeccHu Ajsl pelleHUs pealibHbIX 3a1ay
MIPUKJIIAHOTO Xapakrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, ornepanuu Haj MHOXecTBamH. [[uarpammbl Ditniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO ammapaTa JJs ONUCAHMsI PEajbHBIX MPOLIECCOB W SIBJICHUH, Hpu
pELIeHNH 3aJa4 U3 IPYTUX y4eOHbIX IPEIMETOB.

Onpenenenne, Teopema, CIEACTBUE, JOKA3aTEIBCTBO.

11 KJIACC

Yucia u BIYUCTICHUS

HarypanbHublie u nensie yncna. [Ipu3Haku A1eIMMOCTH LETBIX YUCETT.

CreneHb ¢ paniMoHaIbHBIM MOKa3aresneM. CBOWMCTBA CTEIIECHH.

Jlorapudm yucna. JlecaTnyHble U HaTypajibHbIE JOrapu(MBI.

YpaBHeHUs] 1 HEPABEHCTBA

[IpeobpazoBanue BhIpKEHUN, CONEPKAIINX JOTAPHU(PMBI.

[IpeoOpa3oBanue BhIpaKEHUH, COAEPIKALINX CTENEHH C pallMOHAIbHBIM MOKa3aTelIeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl JIMHEWHBIX ypaBHEHUU. PellleHMe NpUKIAAHBIX 3a/a4 C MOMOIIBK CUCTEMBI
JIMHEHHBIX YpaBHEHUH.

Cucremsbl U COBOKYITHOCTH PallMOHAJIBbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTeMaTUYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JaCTei HayKH U pealbHOM JKU3HMU.

DYyHKUUM U TPaPUKHU

Oynkuus. [lepuomuueckne  ynkuuu. [IpoMexXyTku  MOHOTOHHOCTH — (DYHKIUH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMH. HaunOounbliee ¥ HauMeHblllee 3HaueHHE (DYHKIUU Ha
MIPOMEXYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpadUKH.

[TokazarenpHas u norapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI A7 pelIeHUs] YpaBHEHUM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (GYHKIUN IS HCCIENOBAaHUS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPBI€ BO3HUKAIOT NPU PEIICHUH 33/1a4 U3 JPYrUuX y4eOHBIX IPEIMETOB U pPeallbHOM KHU3HH.

Havasa maTeMaTH4ecKOro anajmsa

HenpepsiBHble pyHKIIMN. METO HHTEPBAJIOB /sl pellIeHHUs] HEPABEHCTB.

IIpousBoanas ¢pyHkuu. ['eomerprueckuii 1 GpU3NUECKU CMBICI IPOU3BOTHOM.

[IpousBosaHble 3neMeHTapHbIX (QyHKIMH. POpMysIbl HaAXOKIEHUS MPOU3BOJHONW CYMMBI,
MIPOU3BEJICHUS M YACTHOTO (DYHKIIMH.

[IpumeneHre MpoU3BOAHOM K UCCIIEOBAaHUIO (DYHKIMNA Ha MOHOTOHHOCTbh M DKCTPEMYMBI.
Haxosxnenne HanOoJIbIIEro M HAMMEHBIIETo 3HaYeHUs (YHKLIUU Ha OTPE3KE.



[IpumeHeHre NpPOU3BOAHON IJIi HAXOXKICHUS HAWIYYLIEro pPEIIEHUS B IPUKIATHBIX
3aavax, JJs ONpeesieHUs] CKOPOCTH IpoIiecca, 3aJaHHOTO (POPMYIION WK TPadUKOM.
[lepBooOpa3nas. Tabnuua nepBooOpasHbIX.
WuTerpan, ero reoMeTpuyecKuii M (U3MUECKUi CMBICI. BblumcieHue HMHTErpasia o
dopmyne Hetorona—JleiiOHuma.
INJIAHUPYEMBIE PE3YJIbTATbBI

OcBoenune ydyeOHOTO mpenmera «MaremaTnka» TOJDKHO OOECIeYMBaTh JTOCTH)KCHHE Ha
YpOBHE cpeAaHero ooOmero oOpa3oBaHHUS CHEAYIOUMX JUYHOCTHBIX, METANpPEAMETHBIX U
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3YNbTAaThl OCBOEHUS Mporpammbl ydeOHOro mnpenmera «MaTtemaTtukay
XapaKTepPU3YIOTCS:

I'paxraHCKO€ BOCIIUTAaHHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3MIMKU OO0ydYarollerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 4IEHAa POCCHMCKOIrO OOIIEeCTBa, MPEACTABICHUEM O MaTeMaTHUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBJIEHUH, MNpoLEeAyp TpakJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICICTBOBATh C COLMAJIbHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIMUSIMH U Ha3HAYECHUEM.

[TaTpuoTdeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON Ipa’KJaHCKOW UACHTHUYHOCTH, YBAXKEHUS K MPOILLIOMY
U HACTOAILIEMY pPOCCUHWCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
JTOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOrO0 Hapoaa; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM INPUMEHEHUEM
JOCTH>KEHUM HAyKU U JEATEIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKIJIA/a B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLUIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHUH, pacCyKJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYE€CKUM acClE€KTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpasza »XU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe muTaHHe, cOATAHCHPOBAHHBIA PEKUM 3aHSATUN M OTAbIXA, peryispHas (u3nueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHHUSA, MPU 3aHATUSAX CIIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
cdepam mpodeccHoHaIbHON JIEATENHOCTH, CB3aHHBIM C MAaTeMaTHKON U €€ NMPHIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayliei npodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHHIO U
caM000Opa30BaHUIO0 Ha MPOTSIKEHWU BCEHl JKU3HU; TOTOBHOCTBIO K AaKTMBHOMY Y4YacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a7]a4 MATEMAaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTMUECKOW KYJIbTYPHI, NMOHUMAHHEM BIMSHHUS COIMAIBHO-
SKOHOMMUYECKUX IIPOLIECCOB HAa COCTOSHUE NIPHUPOJHOM M COLMAIBHOW CpeEllbl, OCO3HAHUEM
r100abHOTO  XapakTepa  OSKOJIOTMYECKMX  NpoOjieM; OpHeHTaluel Ha  NpUMEHEHHe



MaTeMaTUYEeCKUX 3HAHWUW JUTSl PEIICHUs 3a7a4 B 00JaCTH OKPYXAIOIMICH Cpelbl, MIaHUPOBAHUS
MOCTYIIKOB U OLIEHKH WX BO3MOXHBIX TOCIIEICTBUH JJIsi OKPYXKAIOIIEH Cpepl.

[leHHOCTH HayYHOTO TIO3HAHUS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKW U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTEeMAaTHYECKOW HAyKH KakK CQepbl
YeIIOBEYCCKOM JIEATCIILHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTH IS Pa3BUTHS [UBUJIM3AINY;
OBJIAJICHUEM SI3BIKOM MAaTEMaTUKA W MAaTeMaTH4YeCKOW KYJIBTYpPOH KaK CpEJICTBOM TO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBISITH IMPOCKTHYIO W HCCIICIOBATEIIbCKYIO JICATEIHHOCTh
WHIUBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ ungopmayueti).

BazoBrie mornueckne el CTBU:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYCCKHX OOBEKTOB,
MOHATHH, OTHONICHUH MEXKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPHHUMATH, (DOPMYIUPOBATh M MPEOOPA30BHIBATL CY)KJICHUS: YTBEPIUTEIbHBIC H
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JTAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; MpeliaraTh KPUTEPUU [UIS BBISABIICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUYECHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TMPOTHBHOIO), BBICTpauBaTh AapPryMEHTAlUIO, MPHUBOJUTH HPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBI;

e BbIOMpaTh Ccroco® pemieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICIICHHBIX
KpUTEPHUEB).

bazoBblie uccrnenoBaTenbCcKue eCTBUS:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  HMHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GPUKCUPYIOLINE MTPOTUBOPEUHE, MPOOIEeMYy, yCTaHABIMBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTUPOBATH CBOIO IO3UIIHUIO,
MHEHUE;

® T[POBOJUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HUCCIECJOBAaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBbeKTa, SBIEHHS, TMpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, IPOIIECCAMU;

e caMOCTOATeNbHO (opMynupoBaTh O0O0OOIIEHHMS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJy4EHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHU;

® [POTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAK)KE BBIABUTaTh MPENOIOKEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanueit:



BBISBJIATH JePUUINTH HHPOPMAIIMH, JaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha BOMPOC U
IUISL PELICHUS 3a/1a4H;

BbIOMpaTh MH(OPMAIMI0 M3 HCTOYHMKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTH3UpPOBAaTh U HWHTEPIPETHUPOBATh MH(OPMAIMIO PA3IMYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TPEACTaBIATE €€ B  pa3uyHbIX (opmax,
WJLTIOCTPUPOBATH IPahUIecKu;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO CaMOCTOATENBbHO C(HOPMYITHPOBAHHBIM
KPUTEPHSIM.

2) YHuueepcanvuvie KOMMYyHUKamueHole Oelicmeus, 00ecnewusaom chopmuposanHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo01euue:

BOCIIPMHUMATh U (GOPMYIUPOBATH CYXJIECHUS B COOTBETCTBUHU C YCIOBUAMHU U LIEISAMU
oOLIeHMs; SCHO, TOYHO, I'PAaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 X0y pEelIeHMs 3aaul, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3ynbTar;

B X0/i€ 00CYX/IeHHUs 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYXJaeMOW TEMBbI, IPOOJIEMBI,
pelmraeMol  3ajaud, BbICKA3bIBaTh UJEW, HAIEJIEHHbIE Ha TOUCK pPEeIeHUs;
COMOCTABJIATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXHBaTh pa3IMyuue U CXOJCTBO MO3UIINIA; B KOPpEKTHOU (opme popmynnpoBath
pa3Horjacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3y/bTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeI0BaHUsS, TPOEKTa;
CaMOCTOSTEJIBHO BBIOMpaTh (popMaT BBICTYIJIEHHA C y4€TOM 3a/ad IPE3eHTAlUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

MOHUMAaTh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAILHOW pabOTHI
NpH pEUICHWH Y4YeOHBIX 3a/a4, NPUHUMATh IIellb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0O COBMECTHOM pPa0OTHI, pachpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCS, OOCYXXIATh MPOILECC M pe3ylbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B TPYMIOBBIX GopMax paboTel (0OCykaeHHs, 0OMEH MHEHUM, «MO3TOBBIC
IITYPMBI» M WHBIC), BBIMOJHATE CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JCWCTBUS C IPYTUMU YWICHAMU KOMaH/Ibl; OI[CHMBATh KA4eCTBO CBOETO BKJIa/a B OOIIHIA
MPOIYKT 110 KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YIaCTHUKAMH B3aHMOICHCTBHSL.

3) Vuusepcanvhoie pecynamuenuvle oeticmaus, obecneuusarom Gopmuposanue CMoiCilo8blxX
VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanusi:

COCTaBIAThH IUIAH, aqTOPUTM DEUICHHS 3a/Jadyd, BHIOMpATh CrOCO0 pelieHus ¢ y4éToM
HUMEIOILIUXCA PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMALIHH.

CaMOKOHTPOJIb:

BIIQZIETh HAaBBIKAMU TO3HABATENBbHON pedIeKcuu Kak OCO3HAHUS COBEpIIaeMbIX
JNEUCTBUM M MBICIUTENBHBIX MPOLECCOB, WX pe3ylbTaTOB; BIAJeTh CHocobaMu
CaMOITPOBEPKH, CAMOKOHTPOJISI MpoLEecca M pPe3yjbTaTa pPEelIeHHUs MaTeMaTUYeCKOu
3aa4H;

MpEABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUM 3a/layd, BHOCUTH
KOPPEKTHUBBI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAllJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;



® OIICHMBAaTh COOTBETCTBHE pE3yJbTaTa LEIA W YCIOBUSAM, OOBSCHATH TNPUYMHBI
JOCTIDKEHUSI WIIM HEIOCTW)KCHHUS PE3YJIbTAaTOB JEATEIbHOCTH, HAXOJUTh OIIMOKY,
J1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.
HNPEIMETHBIE PE3YJbTATHI

OcBoenne y4eOHOTO Kypca «AsreOpa ¥ Hadajla MAaTEeMAaTUYECKOTO aHajn3a» Ha YPOBHE
cpeaHero oouero oopa3zoBaHUs JAOKHO OOECIEUMBATH JIOCTHKEHUE CIEIYIOIIUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

10 KJIACC

Yucjia 1 BBIYHCIEHUS

OmnepupoBaTh NOHATHAMH: PALMOHATBHOE W JEHCTBUTEIFHOE YWCIIO, OOBIKHOBEHHAS H
JeCATUYHAS IPOOb, TPOICHTEI.

BemonHATE apudMeTHYeCKHe OINepaluyd C pPAlMOHATBHBIMA M JHCTBUTEILHBIMU
YHCIIaMH.

BemonHaTh TpUOMMKEHHBIE BBIYMCICHHS, HWCIONB3Ysl TpaBWIIa OKPYIJICHUS, [eNaTh
MIPUKHJIKY U OIICHKY pe3yiIbTaTa BIYMCICHHA.

OmnepupoBaTh MOHATHIMHU: CTENEHb C IENBIM TOKa3aTelieM; CTaHIapTHas (GopMma 3arucH
JEWCTBUTENIFHOTO YHCIIA, KOPEHb HATYPaJIbHOW CTENEHH; HMCIIOJIB30BaTh MOIXOJSIIYIO (OpMY
3aITUCH JICHCTBUTENBHBIX YUCEI JIJTSl PEIICHHSI TPAKTUYECKHX 3a/1a4 U TPEICTABICHUS TaHHBIX.

OnepupoBaTh TMOHATHSAMHU: CHHYC, KOCHHYC M TAaHTEHC IPOU3BOJIBHOTO  YIJIa;
WCTIOJIH30BATh 3aITUCh TPOU3BOJIHOTO yIila Yepe3 0OpaTHBIE TPUTOHOMETPHUYECKHE (DYHKIINH.

YpaBHeHUsS M HEPABEHCTBA

OmnepupoBaTh MOHATHIMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO; IEJI0OE, PAIIOHAIBLHOE,
HpparoHATFHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUIECKOE YPAaBHEHHE;

BemonHATe  mpeoOpa3oBaHUS — TPUTOHOMETPUYECKHX  BBIPDAKEHHH W peliaTh
TPUTOHOMETPHUYECKUE YPABHCHHS.

BhIMONHATE MpeoOpa3oBaHus METBIX, PAMOHATGHBIX U UPPAIMOHAIBHBIX BBIPAKECHUH U
peraTh OCHOBHBIC THITHI LIEJBIX, PAIIHOHAIBHBIX U UPPAIIMOHATHHBIX YPABHCHUH 1 HEPABEHCTB.

[TpuMeHsTh ypaBHEHUS W HEPABEHCTBA JUTSl PEIICHUS MaTEeMAaTHYECKUX 3a/ad W 3a7a4 W3
pa3IMYHBIX 00JIacCTEel HAYKU U PEATbHON KU3HH.

MoenupoBaTh pealibHbIE CHUTYallMM Ha SI3bIKE aireOpbl, COCTABJIATH BBIPAKCHHS,
YpaBHEHHsI, HEPAaBEHCTBA IO YCIOBUIO 3aJIauyM, KCCICIOBAaTh IIOCTPOCHHBICE MOJCIU C
WCIIOJIb30BAHUEM allllapara ajareOphl.

DYyHKUUM U TPaPUKU

OnepupoBaTh MOHATUAMU: QYHKIHS, CIIOCOOBI 3a1aHus PYHKIMH, 001aCTh ONPEIeIICHUS
Y MHOXXECTBO 3HaYeHUW QYHKINUH, TpaPuK PyHKIIMH, B3AUMHO 0OpaTHbICe (DYHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTh W HEYETHOCTh (YHKIUHU, HYIH (QYHKIUH,
MPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonw3oBatk rpadviki PyHKIIMIA I PEIICHUS YPaBHCHUH.

Ctpouth M 4uTaTh rpaduku JTUHEHHOW (YHKIMHU, KBAJAPATHYHOW (YHKIIUH, CTEHECHHOW
(YHKIIMY C LENIBIM [TOKA3aTeIIEM.

Hcnonw3oBark rpaduku (GyHKIUN Ui UCCICAOBAHMS IPOLIECCOB M 3aBHCUMOCTEH TpU
pelIeHNH 3ajad U3 JPYrux y4yeOHBIX NPEIMETOB M pealbHOW KHM3HM; BBIpaXaTh (OopMylIaMu
3aBHCUMOCTH MEX1y BETMUYUHAMH.

Hayana MmaTeMaTH4ecKoro aHajImn3a

OnepupoBaTb MOHATUSAMH: MOCIEIOBATEIBHOCTb, apuMeTHUecKass U TeoMeTpuyecKas
IIPOrPECCHH.

OmnepupoBaTh NOHATHIMHU: OECKOHEYHO yOBIBaIoIIasi TeOMETpHUECKasi Iporpeccusi, Cymma
0ecKOHEeYHO yOBIBAIOIIECH reOMETPUYECKO porpeccuu.

3anaBaTh MOCIEIOBATEILHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonp3oBaTh CBOMCTBA MOCIENOBATENBHOCTEH M MPOTPECCUIl sl peIIeHUs] pealbHbIX
3aJa4y MPUKIIAHOTO XapaKTepa.



MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXECTBO, OTI€paLlMH HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONMCaHUs PEaJIbHBIX MPOIIECCOB
U SIBJICHUH, IPU PELICHUH 33734 U3 IPYTruX y4eOHbIX MPEIMETOB.

OnepupoBaTh NOHATUAMU: OIIPENEIEHHUE, TEOPEMA, CIEACTBUE, J10KA3ATEIbCTBO.

11 KJIIACC

Yuciia ¥ BbIYMCICHUS

OnepupoBaTb MNOHATHSAMM: HATypajbHOE, LEJI0€ YHUCIO; MHCIOJNb30BaTh HNPU3HAKU
JIETMMOCTH LIEJIBIX YHCEIl, Pa3JI0KEHUE YUCIIa HA POCThIe MHOKHUTEIH JJIsl PELIEHUs 3a1a4.

OnepupoBaTh MOHATHEM: CTENIEHb C PALlMOHAJIBLHBIM [T0KA3aTEIEM.

OnepupoBaTh NOHATUAMMU: JIOTapU(PM YKCia, JECITUUHbIE U HATYpaJIbHbIE JIOTapU(PMBL.

YpaBHeHusi U HepaBeHCTBA

[IpumeHsaTh CBOMCTBA CTEMEHM M TNpeoOpa3oBaHMsl BBIPAXKEHHMH; ONEpPUpPOBAThH
MOHATUSMM:  TIOKa3aTeIbHOE YpPaBHEHME M  HEPABEHCTBO; pellaTh OCHOBHBIE  THUIIBI
MI0Ka3aTeIbHbIX YPAaBHEHUI U HEPABEHCTB.

BoinmonHATe npeoOpa3oBaHMsS BBIPAKEHUN, COJAEpXKAIIMX JOrapu@mbl; OIEpUpOBATH
MOHATHAMM: JIOTApU(PMHUUYECKOE YpPaBHEHME U HEPaBEHCTBO;, pEIIaTh OCHOBHBIE THIIbI
Jorapu(MUUECKUX YpaBHEHUH U HEPaBEHCTB.

Haxoauth perienust mpocTeHMX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHHUH U €€ pellleHue; UCIOIb30BaTh
CUCTEMY JINHEHHBIX ypaBHEHUH 1715 pelIeHHs] PaKTUYECKUX 3a]1ad.

Haxonute pemenus npocTemmx CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

MopnenupoBaTh peajbHblE CHUTYyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKECHMUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCJIOBHIO 337a4l, UCCIEI0BATH IOCTPOEHHBIE MOJIEIH C
MCI0JIb30BAaHMEM anapara ajireopsl.

DyHKUUM U TPaPUKH

OnepupoBaTh MOHATHSAMU: MepUOAUYEcKass (QYHKLUHSA, MTPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMH, TOYKHA SKCTpeMmyMmMa (DyHKIMM, HauOoJblllee W HaWMMEHbIIEE 3HAaYeHUs (PyHKIMH Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIS Mcclie0BaHus QYHKINH, 3aJaHHON TpaduKOM.

OnepupoBarb  MOHATUSMH:  TpaduKU  TOKa3aTelbHOH,  jorapudmuueckol  u
TPUTOHOMETPUYECKUX (PYHKUUN; N300pakaTh X HA KOOPAWHATHON TUIOCKOCTHU U HCIIOJIb30BATh
JUISl pELICHUS YpaBHEHUN U HEPABEHCTB.

N3o0pakaTh Ha KOOPJAMHATHOM TUIOCKOCTH TpaduKh JIMHEWHBIX YpaBHEHUH W
WCIIOJIb30BATh UX JJIS1 PELICHUSI CUCTEMBI JINHEWHBIX YPaBHEHUH.

Hcnonb3oBate rpadguku (yHKIUH A7 UCCIEIOBAHMS MPOIECCOB U 3aBHUCHUMOCTEH U3
JOPYTUX y4eOHBIX UCLIUILIUH.

Havana maTteMaTH4ecKoro aHajam3a

OnepupoBaTh  MOHATHSMH:  HENpepbiBHAsS  (QYHKUMS; NPOU3BOAHAA  (PYHKIIHUU;
UCI0JIb30BATh T€OMETPUUYECKUN U (PU3NYECKHI CMBICI TPOU3BOTHOM ISl pEIICHUs 3a/1au.

Haxonuth mpou3BOJHBIE AIEMEHTapHBIX (YHKUIHM, BBIUUCISATH MPOU3BOTHBIC CYMMBI,
MIPOU3BEICHUs, YacTHOrO (yHKIUI.Mcroib30BaTh MPOU3BOIHYIO JUIS UCCIEI0BAaHUS (DYHKLIUU
Ha MOHOTOHHOCTb M 3KCTPEMYMBI, NPUMEHSITH PE3YyJIbTAThl HCCIEIOBAHUS K IIOCTPOEHUIO
rpadukoB.Mcrnonbp30BaTh MPOU3BOHYIO ISl HAXOKICHUS HAMIYYIIETO PEIICHHs] B TPUKIIAIHBIX,
B TOM UYHCJIE€ COLIMATIbHO-DKOHOMHYECKHX, 3a/1a4ax.

OmnepupoBaTh MOHATUSAMH: NEpBOOOpasHas U MHTErpai; MOHUMATh TN€OMETPUUYECKHH U
¢u3nyeckuil CMBICI UHTErpaa.

Haxonuthk mepBooOpa3Hble 3EMEHTApHbIX (DYHKIMI; BBIYUCIATH UHTErpai Mo Qopmyie
Herorona—Jleiioauia.

Pemare mpuxiagHble 337a4M, B TOM YHCJIE COLMAIbHO-?PKOHOMMYECKOTO U (PU3MUECKOTO
Xapakrepa, CpeacTBaMH MaTEMaTH4ECKOTO aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontpoapmpie | Ipaxruteckue o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypebi
MHoxecTB WOHAIBHBIX U
1 HeﬁZTBeI/i:TeJ?LE){?)IIIX ?mign. PanmmonanoHeie 14 1 bubmaorexa LJOK
https://m.edsoo.ru/1568aba3
YpaBHECHHUS W HEPABCHCTBA
2 Oynkuuu u rpaduku. CreneHs ¢ 1eabM 6 bubnnorexa [JOK
MoKa3aTesieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1 bubnuoreka [IOK
HppanmoHansHble YypaBHEHUS] 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 ;I;(I)/I?szgﬁemnn Tpuronomerpuueckue 22 1 bubmorera [TOK
' https://m.edsoo.ru/1568aba3
ypaBHEHHUS
5 [TocnenoBaTenbHOCTH M IPOTPECCHH 5 bubmorexa [TOK
https://m.edsoo.ru/1568aba3
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



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

11 KJIACC

KosnuecTBo yacoB DJIeKTPOHHBbIE
Ne | HammeHoBaHue P —
n/ | pasiesioB M TeM Bcer | KonTpoiabH IIpakTHYeck 06p a3I:)B ATeabHbIC
n nporpamMmal 0 ble padoThI He padboTsbl pecype
Crenens ¢
palMoHaIbHBIM
oo B LOK
1 12 1 https://m.edsoo.ru/fllc
GbyHKIHS. 4afd
[ToxazarenbHbIE -
yYpaBHEHUS U
HEPaBEHCTBA
Jlorapudmuueckas
GyHKIMS. bubnuorexa [JOK
2 Jlorapupmuuecku 12 https://m.edsoo.ru/fllc
€ ypaBHEHHS U 4afd
HEpPaBEHCTBA
Tpuronomerpuuec
K€ QyHKIUHU U UX bubnuoreka [JOK
3 rpaduKu. 9 1 https://m.edsoo.ru/fllc
Tpuronomerpuuec 4afd
KHE HEpaBEHCTBA
[TpousBoHasl. bu6moreka [IOK
4 [Mpumenenue 24 1 https://m.edsoo.ru/fllc
MIPOU3BOTHOM 4afd
VIHTerDal i ero bu6moreka [IOK
5 P 9 https://m.edsoo.ru/fllc
MIPUMEHEHHUS Aafd
CHOTEML bu6mmoreka [JOK
6 . 12 1 https://m.edsoo.ru/fllc
ypaBHEHUH 4afd
HaTvoLIL L 1 bu6mmoreka [JOK
7 b 6 https://m.edsoo.ru/fllc
LIeJIbIC YncIa 4afd
gg(fg Opef{lgée’ bubmuoreka [JOK
8 % ’ 18 2 https://m.edsoo.ru/fllc
CUCTEMaTH3aITUs 4afd
3HAHUM -
OBIIEE
KOJIMYECTBO
YACOB I10 102 6 0
I[TPOTPAMME



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA3OBATEJIbHOM ITPOT PAMMBI
10 KUIACC

l'ff)(())ll[lepﬂeMOFO IIpoBepsiemble NpeMETHBIE Pe3y.ILTATEI 0CBOCHNHA OCHOBHOI1
pesybTaTa 0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus

1 Yucna v BBIYMCICHUS

11 OnepupoBaTh NOHATHSAMH: PAIMOHATBHOE M JCWCTBUTENHHOE YHUCIIO,
OOBIKHOBEHHAsI M JIECSITUUHAs JPOOb, IPOLIEHTHI

19 BL\I’HOJIHSITI) apu(METHYECKHE OINEepalud C PAlUOHAIBHBIMH U
JeWCTBUTEIILHBIMU YHCIIAMHU

13 BemonHaATe  mpUOMMKEHHBIE  BBIYMCICHHS,  UCIIONB3YS MpaBua
OKpYTJICHUSI, JIeNIaTh PUKUAKY M OIICHKY pe3yJIbTaTa BRIYHCICHUIH
OmnepupoBaTh MOHATUSMHU: CTENEHD C IEJBIM MOKa3aTeleM, CTaHIapTHas

14 (dopma 3anmucH IEHCTBUTEIHHOTO YHCIIA, KOPEHb HATYpaJbHOW CTEINEeHU;
WCTIOJIH30BATh TOAXOISIIYI0 (OPMY 3aIHCH JEHCTBUTEIBHBIX YHCEN JUIS
pelIeHus MPaKTHYECKUX 33124 U MTPECTABICHHS JaHHBIX
OmnepupoBaTh MOHATHSAMH: CHHYC, KOCHHYC M TAHTEHC IPOWU3BOJIEHOTO

1.5 yIiia; WCIOJIb30BaTh 3allUCh MPOM3BOJIBHOTO yria depe3 OOpaTHBIC
TPUTOHOMETpHUYECKHE (HYHKIIUU

2 VYpaBHEHUs 1 HEPABEHCTBA
OnepupoBaTh MOHATUSMU: TOKIECTBO, ypaBHEHUE, HEPABEHCTBO, 1IEJIOE,

2.1 palnroHaibHOE, HppaIroHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

29 BoinmonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKEHHH U
pelaTh TPUrOHOMETPUYECKUE YpaBHEHUS
BoinonHATe npeoOpa3oBaHus 1ENbIX, PAlIMOHAIBHBIX U UPPALIMOHATBHBIX

2.3 BBIPOXKEHUI U pelaTb OCHOBHBIE THIIBI LEJbIX, PALMOHAIBHBIX U
UPPALMOHATILHBIX YPABHEHHUM U HEPABEHCTB

24 [IpumeHsTh ypaBHEHUS U HEpPaBEHCTBA JIs PEIICHUS MaTeMaTHYECKHX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00J1aCTel HaAyKU U pealbHOM JKU3HU
MopenupoBaTh peajibHble CHUTyallUd Ha SI3bIKE alureOpbl, COCTaBIATH

2.5 BBIpQ)KEHUS, ypaBHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3aj]auu, UCCIIEI0BATh
MOCTPOCHHBIE MOJEIHU C HCIOJIb30BAaHUEM alllapara ajireopsl

3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATHUSAMH: (YHKIHSA, CHOCOOBI 3amaHus (QYHKIIHU,

3.1 o0nacTh oOmpeneieHus] WU MHOXKECTBO 3HaueHWil ¢GyHKuuu, rpadux
(GyHKIIMH, B3aUMHO 00paTHbIE QYHKITUN

39 OnepupoBaTh MOHATHUSAMHU: UYETHOCTb W HEUYETHOCTh (QYHKIHMH, HYIU
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA

3.3 Hcnonb3oBatk rpaduki GyHKIMNA U1 pellIeHNs ypaBHEeHUH

34 Crpoutb u uwutaTh rpaduKd JUHEHHOW (YHKIMH, KBagpaTUIHON
(GyHKLMH, CTeNeHHON (YHKIMH C IEJIBIM [TOKa3aTeneM
Hcnonb3oBatk rpaduku GYHKUUH A8 HCCIEIOBaHUS MPOLECCOB H

35 3aBHCHMOCTEH TpU PELICHWU 3aJad U3 JIPYTUX Y4EeOHBIX NMPEeIMETOB U

peaHLHOﬁ JKU3HH, BbIpaXXaTb (I)OpMy.HaMI/I 3aBUCHUMOCTU  MCKIAY
BCIIMYMHaAMU




Hauana MaTemMaTuuecKkoro aHaimsa

OHepI/IpOBaTB IOHATUAMHU: TOCICAOBATCIBHOCTD, apI/I(I)MeTI/I‘-IeCKaSI n

4.1 reoMeTpUIecKasi IPOrpecCuu
OnepupoBaTh MNOHATHAMU: OCCKOHEYHO YOBIBAIOIIAs TEOMETpUYECKast
4.2 nporpeccusi, CcymMmMa OECKOHEYHO  yOBIBalOLIeH TIeoMeTpUYeCcKOn
pOTrpeccuu
4.3 3aaBaTh MOCJIEIOBATEILHOCTH PA3IMYHBIMU CIIOCO0aMU
44 Hcnonp30Bare CBOMCTBA IOCIIEIOBATEIBHOCTEM M INPOTPECCHU  IA
pelIeHus pearbHBIX 33a4 IPUKIAIHOTO XapaKTepa
5 MHOXecTBa 1 JIOTHKA
5.1 OnepupoBaTh MOHITHSIMHU: MHOKECTBO, OTIEPAIIMU HAJl MHOKECTBAMHU
Hcrnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIH —ammapar i  OTHCAHHS
5.2 pEATbHBIX TIPOIECCOB M SBIICHUM, MPH PEIICHWU 3a7ad U3 JPYrux
y4eOHBIX MPEMETOB
53 OnepupoBaTh  TMOHSATHAMH:  OIpPENIEICHUE, Teopema, CJEICTBHE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon o
HpoBepsieMOro IIpoBepsiembie NpeMETHBIE Pe3y.ILTATEI 0CBOEHHS! OCHOBHOI
pesyabraTa o0pa3oBaTe/IbHON MPOrpaMMbl cpeiHero o01ero 00pa3oBaHus
1 Uncna u BIYUCICHUS
OnepupoBaTh MOHATUSMU: HATypallbHOE, IIEJIO€ YHWCIO; HCIO0JIb30BATh
1.1 MPU3HAKUA JIEIMMOCTH IIeJIbIX YHCEeJ, Pa30oKeHHWE YHUClIa Ha IPOCThIE
MHO>KHMTEJIH JUIsl pelIeHUs 3a]1a4
1.2 OnepupoBaTh MOHSATHUEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM
13 OnepupoBaTb  MOHATUSAMHU: Jorapudm  yucna, JAeCATUYHBIE U
HaTypaJibHbIE JIOTapu(Mbl
2 YpaBHEeHHs 1 HEpaBEHCTBA
[IpumeHsTh CBOWCTBA CTENEHHU [Uid MPeoOpa3oBaHUs BBIPAKEHUM,
2.1 OTIepUPOBATh MOHATHSAMH: TOKa3aTeIbHOE ypaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI MOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BoinonHATe mpeoOpa3oBaHus BBIPAKEHHUH, COAEpKAIIUX JIOTapU(pMBI;
2.2 OTIEpUPOBAThH MOHATHAMHU: JIOTapU(PMUIECKOE ypaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapU(PMHUUECKUX YpaBHEHHUM U HEPABEHCTB
2.3 Haxoauth perienus npocTeHIMX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaThb TOHSTUSMU: CHCTEMa JIMHEHHBIX ypaBHEHHH U &
24 pellieHre; UCTOIb30BaTh CHCTEMY JTUHEHHBIX YpaBHEHHM ISl PEIICHUS
MPAKTHYECKUX 33734
o5 Haxomute  pernenus PpOCTeﬁMHX CUCTEM M  COBOKYIHOCTEH
palroHaIbHBIX YPABHEHUN U HEPABEHCTB
MopenupoBaTh peanbHble CUTYallMHM Ha S3bIKE anreOpbl, COCTAaBIIATH
26 BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI 1O YCIOBUIO 3aayH,
HCCIIeIOBAaTh TIOCTPOCHHBIE MOJIENM C HCIOJb30BAaHMEM armapara
anreOpsl
3 OyHKIMH U TpadUKH




OmnepupoBaTh TMOHATHAMHU: TEPHOAMYECKas (QYHKIHS, POMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMma (pyHKIMH, HauOOJbIIEE H

3.1 HavMeHbIIee 3HaYeHUs! (PYHKIIMHA Ha MPOMEKYTKE; UCIIOIB30BATh UX IS
uccuenoBanus GyHKINH, 3aaHHON rpadKOM
OmnepupoBaTh MOHITUAMHE: TPadHUKH TOKA3aTEIbHOM, JIOTapU(PMHUIECKON 1

3.2 TPUTOHOMETPUYECKUX (DPYHKIMIA; H300pakaTh WX Ha KOOPIMHATHOM
IUIOCKOCTH M UCIOJIb30BATH JIJIsl PELLICHHs] YPAaBHEHHUI U HEPABEHCTB
N300paxkaTp Ha KOOPAMHATHOW IUIOCKOCTH TpaduKd JTHMHEWHBIX

3.3 YPAaBHEHUN M HCIIOJIb30BATh MUX Ui DPELIEHUS CHUCTEMbl JMHEWHBIX
YpaBHEHUU

34 Ucnonb3oBarh rpaduku (QyHKIUN A8 HCCIEIOBaHUS IPOLECCOB HU
3aBUCHUMOCTEHN U3 APYrUX YU4EeOHBIX TUCHUILUIMH

4 Hauana maTtemaTnyeckoro aHanmsa
OnepupoBaTb TNOHATUSIMU: HeNpepbiBHAs (YHKIUS, [POU3BOJHAsSA

4.1 (YHKIMM; HCIOJIb30BATh T€OMETPUYECKUN U (QU3MYECKHI CMBICI
MPOU3BOTHOM JJIsl pEIICHUS 3aa4

42 Haxomuth  mpou3BoAHBIE  3J€MEHTApHBIX  (DYHKUWN, BBIUUCIATH
MIPOU3BO/IHbIE CYMMBbI, IPOU3BEICHHS], YACTHOTO (DYHKITMI
Hcnonb3oBath MNpOM3BOAHYK Ul HCCleoBaHUA  (QYHKUMM  Ha

4.3 MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHSTh PE3Yy/IbTaThl UCCIEI0BAHUS K
MIOCTPOEHUIO TPaprKOB

44 Hcnonbs30BaTh NPOU3BOIHYIO ATl HAXOXKAECHUS HAWIYUIIEro pelIeHHs B
IPUKIIAJHBIX, B TOM YHCJIE COLIMATIbHO-?PKOHOMUYECKHUX, 3aauax

45 OmnepupoBaTh MNOHATUAMHU: IEpBOOOpa3Has W UHTErpaig; MOHUMATh

' TEOMETPUUCCKHUI ¥ (PU3MUECKHI CMBICT HHTETpajia

16 Haxonute mnepBooOpa3Hble 31E€MEHTApHBIX (DYHKIMH, BBIYUCIATH
uHTerpai mo dhopmyne Hetorona — JleliOnuna

47 Pemare npuknanHele 3aa4u, B TOM YHUCJIE COLUAIBHO-3KOHOMUYECKOTO

n (1)I/I3I/ILI€CKOFO XapakTepa, Cp€acTBaMu MaTEMAaTUICCKOI'0 aHaJIn3a




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KITACC
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 Yucna v BEIYUCICHUS
Panmonanenbie  umcna. OOBIKHOBEHHBIE W JICCSITHYHBIC JAPOOW, IPOIICHTHI,
OCCKOHEUYHBIC  IMEPUOIUYECKHEe  JIpoOH.  ApudMETHYECKHE  ONepalud ¢
1.1 paloHaIbHBIMU YHCIIAaMU, Npeo0pa3oBaHMs YMCIOBBIX BbIpaxkeHHil. [Ipumenenue
Ipo0Oeil M TPOICHTOB JUISI PElICHUS NPUKIAIHBIX 3a7ad M3 Pa3IMYHBIX OTpaciel
3HaHUM U PEATIBHOM KU3HU
[evictButenbHble  4yucna.  PanuoHanbHble M MppalMOHAJBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuud ¢ JAEUCTBUTEIbHBIMU uuciaMu. [IpuOmmkEHHbIE
BBIYUCIICHUS, IPABIJIA OKPYTJICHUS, TPUKUJIKA U OTICHKA PE3YJIbTaTa BRIUUCICHUN
Crenenp ¢ 1enbiM mnokazateneMm. CranmapTHas ¢opma 3amucu JEHCTBUTEIHHOTO
1.3 yucna. VMcnons3oBanue noaxosmeid (popmbl 3amucy JEHCTBUTENBHBIX YUCEN IS
pelieHus MPaKTUUECKHUX 3a/1a4 ¥ TIPEJICTABIICHUSI TAaHHBIX
14 Apudmernueckuit KOpEHE HaTypajbHOU crenenu. JlelicTBusa ¢ apudmMeTnyecKuMu
KOPHSIMH HATYPaJIbHOW CTETICHU
15 CuHyC, KOCHMHYC W TAHT€HC 4YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
2 YpaBHEeHHs 1 HEpaBEHCTBA
2.1 TosxmecTBa v TOXAECTBEHHBIEC MPE0OPa30BaAHMS
29 [IpeobpazoBanme TPUTOHOMETPUUYECKUX BBIPAKEHHIA. OcCHOBHBIE
TPUTOHOMETpHUUYECKUE (HOPMYJIBI
23 VYpaBHeHue, KOpeHb ypaBHEHHUs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. Meton
WHTEPBAJIOB
2.4 Pemenne mensix u ApoOHO-palMOHATBHBIX YPABHEHH 1 HEPABCHCTB
2.5 Penrenne nppaiiMOHaIbHBIX YPABHEHUN U HEPABEHCTB
2.6 PenreHne TpUroHOMETPUYECKUX YPABHEHUI
27 [IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3a/1a4 U 3a7a4
13 pa3IUYHbIX 00JacTel HAYKH U PealIbHOM JKU3HU
3 OyHKIMU U TpaduKu
31 Oynkuus, cnocobbl 3amanusa ¢yuknuu. ['paduk ¢dyHknuu. BzanmuHo ob6paTHBIE
GbyHKITIN
32 OO6nacTh oOmpeneNeHuss U MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu QyHkuuu.
[TpomexyTku 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIC (DYHKIIUH
33 Crenennas (yHKIMS C HaTypaJbHBIM U IIeNbIM MOKa3areneM. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHs N-0if cTeneHn
34 TpuronomeTrpuyeckass OKpyKHOCTb, ONpEIeIeHHe TPUTOHOMETPUUECKUX (PYHKIIHH
YHUCJIOBOTO apryMeHTa
4 Hauana maTemaTuyeckoro aHaamza
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUSl TOCIEeA0BaTeIbHOCTEH. MOHOTOHHBIE
MOCJIEA0BATEIbHOCTH
Apudmernueckas W TeoMeTpHuUecKas mporpeccud. beckoHeuyHO yObIBaroIas
4.2 reoMerpuueckas mporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPHYECKOH

IIpOTpCCCHUH. (DopMlea CJIOKHBIX TIPOLICHTOB. Hcnons3oBaHue nporpeccun  Iajid




pelieHus: peaibHbIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5) MHOXecTBa U JIOTHKA
MHuoxecTBO, omnepanuud Haja MHOXecTBamu. Jlmarpammbl Oitnepa — Benna.
5.1 [IpuMeHeHre TEOPETUKO-MHOKECTBEHHOTO armapaTa /i OIHUCAaHUs pPeaIbHbIX
IIPOLIECCOB W SIBJICHUH, PU PEIICHUH 33/1a4 U3 IPYTUX YUYCOHBIX MMPEIMETOB
5.2 Omnpenenenue, Teopema, CIeJACTBUE, J0KA3aTEIHCTBO
11 KJIACC
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypanbHble u nenbsie yncna. [Ipu3Haku IeIMMOCTH HETBIX YUCET
1.2 Crenens ¢ pallnoHaJIbHBIM N0Ka3zarenaeM. CBoMCTBA CTENEHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHbBIE JOTapHUPMBbI
2 YpaBHEHMs U HEpaBEHCTBA
2.1 [IpeoOpa3oBanue BhIpaXKEHUH, coAepKaIUX JOTapu(pMbl
29 [IpeobpazoBaHue BBIpAKEHUN, COIEPKAIINX CTEIIEHU C PAIIHOHAILHBIM
oKaszarejaemM
2.3 [Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB
2.4 [Toka3aTenpHbIC YypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMudeckre ypaBHEHUsI 1 HEPABEHCTBA
26 CucreMnl JmHveI?IHLIx ypaBHevHI/Iﬁ. Pemienne mnpukiagHbIX 3a7ad ¢ MOMOILIBIO
CUCTEMBbI JIMHEWHBIX YpaBHEHHM
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
o8 [IpumeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTeMaTHUECKUX 3a7a4
Y 33/1a4 U3 Pa3IMYHBIX 00JIaCTEH HAYKH M PEATbHON KU3HHU
3 OyHKIUU U TpaduKu
Oynkuus. Ilepuoanueckue Qynkuuu. I[IpomMexyTku MOHOTOHHOCTH (PYHKIHH.
3.1 Makcumymbl ¥ MUHUMYMBbI (pyHKIuu. HauOospliee W HauMeHblllee 3HAYCHHE
(GYHKIIMH Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKu
3.3 [TokaszarenpHas u norapudmuueckas QyHKIIUH, KX CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB GpyHKIMI 1715 pellieHus] ypaBHEHUH U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadgukoB GyHKIMA A7 UCCIEIOBAaHHS  MPOIECCOB |
3.5 3aBUCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPH PEIICHUH 3aJad W3 JAPYIHX Yy4eOHBIX
MIPEIMETOB U PEAIbHOM JKU3HH
4 Hayana maTematnueckoro aHaimsa
4.1 HenpepwiBHble (hyHKITNN. MeTo 1 MHTEPBAJIOB /7Sl PEIICHHs] HEPAaBEHCTB
4.2 ITpousBosanas ¢pyHkiuu. ['eomerprueckuii 1 Gpu3N4YECKUil CMBICI TPOU3BOIHON
43 [IpousBonHbie aneMeHTapHbIX (yHKIHME. DOopMynbl HAXOXIEHHUS MPOU3BOJIHOM
CYMMBI, POU3BEJICHHSI U YACTHOTO (DYHKIIMIA
[IpumeHeHre TPOU3BOAHONW K HCCIENOBAHUIO (PYHKIUA HAa MOHOTOHHOCTH H
4.4 aKcTpeMyMbl. HaxoxaeHne HauOOJbIIEro U HaMMEHbBINETo 3HAYeHHUsS (DYHKIIMH Ha
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4.5 [TpuMeHeHre TPOU3BOAHON ISl HAXOXKIEHUSI HAWTYYIIETO PEUISHHs B MPUKIIAIHbBIX




3aja4ax, A ONpPENeNICHHs CKOPOCTU Ipolecca, 3aJaHHOro (OpMyIoH WM
rpaduKom

4.6

[lepBooOpa3nas. Tabnuia nepBooOpa3HBIX

4.7

WuTterpan, ero reoMeTpuuecKuil u pu3nYecKuii CMbICI. BpluncieHne uaTerpaia mno
dopmyne Hetorona — Jleiibnuma




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHOM MPOrpaMMbI CpeHero oo1ero
o0pa3zoBaHus

Bilanenue meromamMu JOKa3aTeNbCTB, AITOPUTMAMM pEUICHUS 3a71ad;
yMmeHue (GopMyaupoBaTh W ONEPUPOBATH TMOHSATHAMHU: OIpEIeTICHHE,
AKCHOMa, TeOpeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, [0KAa3aTeNIbCTBO,
PaBHOCHJIbHBIE (OPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIUpOBaTh
oOpaTHO€ M MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MAaTE€MAaTUYeCKOW WHIYKIUU;
MIPOBOJUTH  JOKA3aTEIbHBIE PACCYXICHUS MpPH pEIICHHH 3aj1ad,
OLICHUBATH  JIOTMYECKYID  IPABUIBHOCTb  PACCYXKICHUW; YMEHHE
ONIEPUPOBATH NOHATUSAMHU: MHOKECTBO, IOJMHOXKECTBO, OIEpaluy Haj
MHOXECTBAMH; YMEHHME HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JJIs ONHCAHMS PEATIbHBIX IPOLECCOB U SIBICHUN U IIPU PEILICHUH
3aja4, B TOM 4YHCI€ U3 JPYrux Y4eOHbIX MPEIMETOB; YyMEHHE
OTIepUpOBaTh MOHATHAMU: rpad, CBA3HBIN Trpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb U ONUCHIBATh rpadbl pa3IMYHBIMU
crocobamu; UCIOJIb30BATh I'padbl IpU PEICHUH 3a/1a4

YMeHne omnepupoBaTh MOHATHSIMHU: HATYPAJIbHOE YHCIIO, IEJ0€ YHCIIO,
CTETNEHb C IEJIBIM MTOKa3aTeieM, KOPEHb HAaTypalbHOW CTETICHH, CTEIICHb
C pamMOHAIBHBIM  TIOKa3aTelieM, CTeNeHb C  JACHUCTBUTEIHHBIM
rokaszatesneMm, JiorapudM YuCIa, CHHYC, KOCHHYC M  TaHTEHC
MPOM3BOJLHOTO YHCJIA, OCTATOK IO MOJYJI0, PAIMOHAIBHOE YHCIIO,
HppaIlMOHAIBHOE  YHCIIO, MHOXECTBA  HaTyPaJIbHBIX, LIEJNBIX,
pallMOHAIBHBIX, JICUCTBUTEIbHBIX YHCEI, YMEHHE HCIO0JIb30BaTh
MPU3HAKU JICTUMOCTH, HaUMCHBIIMA OOIIWK ACIUTEIh W HaUMCHBIIICE
o01iee kpaTHOE, anrOpuT™M EBKIIMIA MpH pelIeHnH 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3UIIMOHHBIMM ~ CHCTEMaMHM  CYHCIICHHS;  YMCHHE
BBITIOJTHATh BBIYMCIICHUE 3HAYCHHH W TPEoOpa3oBaHUs BBIPAKEHUU CO
CTENEHsSAMH W JorapudMaMu, mpeoOpa3oBaHUs IPOOHO-PATMOHATIBHBIX
BBIPDOKCHHUI; YMEHHE OIEPUPOBATh MOHATHAMU: IOCIEIOBATEIBHOCTD,
apudMeTnyecKas nporpeccus, reOMETpUYECKast mporpeccus,
OECKOHEYHO YOBbIBaWOIIas TEeOMETpUYECKash MPOTpeccHs; yMEHHe
3a/1aBaTh MOCJIEI0BATENILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMyn; yMmMeHHE ONepHpoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpshKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJb U apryMEHT KOMIUIEKCHOTO
yucina, ¢Gopma 3aluCH  KOMIUICKCHBIX 4Hcell  (reoMeTpuyecKas,
TpUTOHOMETpHUUECKass U  anreOpanyeckas); yYMeTb MPOU3BOAMTH
apudmeTnyeckue NEHUCTBUSA C KOMIUIEKCHBIMU YHCIAMH; TMPHUBOJIUTH
IpUMEPbl  UCIOJb30BAHMUS ~ KOMIUIEKCHBIX  YHCEJN;  ONEepUpOBaTh
NOHATUSAMU: MaTpuma 2x2 wu  3x3,  omnpenenuTenb  MaTPUIBL,
F€OMETPUUECKHUI CMBICI OIPEIETUTENS

YMmenue ONCpUpOBATH TOHATUAMU: PALUMOHAJIBHBIC, WPpPAIHUOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUYICCKHUC
YpaBHCHHA W HCPABCHCTBA, HUX CHCTCMbBI, YMCHHUC OIICPpUPOBATH
HNOHATUAMU: TOXKACCTBO, TOXKIACCTBCHHOC Hpeo6pa303aHI/Ie, YPaBHCHHUC,




HCPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTb
YpPaBHCHUM, HEPAaBEHCTB U CHUCTEM; YMEHUE pellaTb YpaBHEHUS,
HCpaBCHCTBA U CHUCTCMbI C MOMOIIBIKO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCPABCHCTBA MW CHUCTCMbI C IApaMCTPOM; IIPHUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JIA PCIICHUA MATCMATUYCCKUX
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1aCTe HAyKU U pealbHOM JKU3HU

YMeHue onepupoBaTh MNOHATHAMH: (QYHKIUS, YETHOCTH (YHKIIHH,
NEePUOMYHOCTD (PYHKIIMH, OTPAaHMYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
¢byHKIMHU, SKCTpeMyM (YHKIWHU, HAanOOJIbIIee W HAMMEHBIIIEE 3HAYCHHS
(GyHKIMU HA TPOMEKYTKE, HEMIpepbIBHAs (PYHKIMS, aCHMOTOTHI rpaduka
(GyHKIMM, TIepBast U BTOpasi MPOU3BOIHAS (PYHKIUU, TEOMETPUUYECKUN U
¢u3nueckuil CMbICT TPOU3BOJHON, TEepBOOOpa3Hasi, OINpeneIEHHbIN
UHTErpai;, yMEHHE HAaXOJUTh aCUMOTOTHI rpapuka (yHKIUH; yYMEHHE
BBIYHCIATh  MPOU3BOJHBIE CYMMBI, IPOM3BEACHHUSA, YACTHOIO H
KOMIIO3ULIMU (DYHKIMI, HAXOAUTh ypaBHEHHE KacaTeIbHOW K rpaduky
(YHKIMM; YMEHHE HaxOIUTh MPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIIMI;
YMEHHME HCMOJb30BaTh MPOU3BOJHYIO JJSI HCCIEA0BAHUA (QYHKIUH,
HaxXOoJUTh HAWOOJbIIME W HAaWMEHbIIME 3Ha4yeHUs] (QYHKIHHA; CTPOUTH
rpauKy MHOTOWJIEHOB C MCIIOJIb30BAaHUEM arfrmapaTa MaTeMaTH4eCKOTOo
aHaJlM3a; TMPUMEHATh MPOU3BOJHYIO JJISi HAXOXJIECHUS HaWIydlIero
pelleHNs. B MPHUKIAIHBIX, B TOM YHCJIE COIMATbHO-3KOHOMHYECKUX H
(br3uYecKuX 3a/a4ax; HAXOAUTh TUTOMIAAN U 00bEMBI (GUTYDP C TTOMOIIBIO
WHTerpaia; IpUBOIUTh NPUMEpPhl MaTEeMAaTUYECKOTO MOJEIHPOBAHUS C
moMo1IbI0 qudepeHInanTbHbIX YPaBHECHUH

YMeHne omnepupoBaTh MOHATHSAMH: Tpaduk GyHKIUH, oOpaTHas
dbyHKIMSA, KOMIO3UIMSA (QYHKIMA, JTHHEHHas (QyHKIHS, KBaapaTHIHAs
byHKIIHS, parnoHanbHas byHKIUA, CTETICHHAs byHKIHS,
TPUTOHOMETpHYECKHEe  (QYHKIHMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMHU, TOKa3aTenbHass W Jorapumuyeckas QGYHKIUH; yMEHUE
CTPOHTH TpPapUKH H3YYCHHBIX (YHKIUH, BBIIOJIHATH MpPeoOpa3oBaHUs
rpa¢ukoB (HYHKIUH, UCTIONB30BaTh TPAPUKH IS U3YUSHHS TIPOIIECCOB U
3aBHCHUMOCTEH, TIPU pEIICHUH 33aJad W3 JPYruX Y4eOHBIX MPEIMETOB M
3aJa4 M3 pealibHOW JKU3HU; BBIpXKaTh (POPMYIaMu 3aBUCHMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA W rpaduku GyHKOMH s
pellieHus] ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C IMapaMeTpaMu; U300pakaTh
Ha KOOPJIMHATHOW IUIOCKOCTHM MHOXECTBA PEIICHUH YpaBHEHHIA,
HEPABEHCTB M UX CHCTEM

YMeHue pemiath TEKCTOBbIE 3aJaydl pa3HbIX TUIOB (B TOM YHUCIE Ha
HPOLIEHTHI, J0JIM U YacTH, Ha JIBUKEHUE, paboTy, CTOUMOCTb TOBAPOB U
yCIyT, HaJIOTH, 337a4l U3 00JacTH yIpaBlIeHHUs TUYHBIMU U CEMEWHBIMU
(uHaHCAMM); COCTaBIATh BBIPAXKECHUS, YPAaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHIO 3a/layM, MCCIEAOBaTh IOJYYEHHOE PEIICHHE U
OILICHUBATh MPaBAONOJA00HOCTh pE3yIbTaTOB; yMEHHE MOJAEIMPOBAThH
peasbHbIE CUTYallMd Ha s3bIKE MATEMAaTHUKH; COCTABIISATH BBIPaKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCIOBHIO 3aJlauH,
UCCIIEIOBaTh TIOCTPOEHHBIE MOJEIN C HCIOJIB30BAHHMEM alapara
ayireOpbl, MHTEPIPETUPOBATH MOJYYSHHBIH pe3ynbTarT

YmMmenue OICpHUPOBATh MMOHATUAMUA: CPECAHECC apH(I)MeTqucxoe, MECIHaHa,
HanOOJIbIIEe n HaAaUMCHBIICC 3Ha4YCHUA, pa3max, Aucrepcusd,
CTAHAAPTHOC OTKIOHCHHC HYHUCJIOBOT'O Ha60pa; YMCHHC WM3BJICKATD,




MHTEPIPETUPOBaTh HMH(OPMAIMIO, TPEACTaBICHHYI0 B Tabnuuax, Ha
ararpaMmmax, rpadukax, OTpa)karolyto CBOMCTBA pealbHbIX MPOIECCOB U
SIBJICHUI; TIPEACTABIISATh, HH(POPMAIIHIO C TIOMOIIBIO TAOIUI] U TUArPaMM;
ucciaeaoBaTtb CTaTUCTUYCCKUC IOAHHBIC, B TOM 4YUCIC C MNPUMCHCHHECM
rpaUYecKuXx METOJOB W  JJIEKTPOHHBIX  CPENCTB; TpadUuecKu
UCCIIEJIOBaTh COBMECTHbIE HAOJIOAECHHS C [OMOINBIO JHUarpaMm
paccenBaHys U JINHEWHOU perpeccuu

YMeHue onepupoBaTh IOHATHUSAMH: CIydalHBId ONBIT M CIIydaliHOE
cOOBbITHE, BEPOSATHOCTb CIIy4allHOTO COOBITHS; YMEHHE BBIYHMCIATH
BEPOSITHOCTb C HCHOJB30BaHUEM TIpaUUYECKUX METOJOB; MPUMEHSTh
(opMyIbl CIIOXKEHHSI U YMHOXKEHUS BEpOSITHOCTEH, (OpMyily MOJHON
BEPOSITHOCTH, popMyny bepHynnu, koMOnHaTopHbIE (DaKThl U POPMYIIBI;
OIICHMBAaTh BEPOSITHOCTU pEaJbHBIX COOBITUN; YMEHHE OIEepUpOBaTh
MOHATHSAMM: CllydailHas BEJIWYMHA, paCHpeAesICHHEe BEPOSTHOCTEM,
MaTeMaTHU4eCKOe OKHUJAHWE, TUCIEPCUS W CTAHJAPTHOE OTKJIOHEHHE
ClIydallHOM BeNWYMHbBI, (YHKIUM pacrnpeieseHuss U  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO W HOPMAJBHOIO PACIPEICICHU;
YMEHUE HCIOJb30BaTh CBOWCTBA W3YYEHHBIX pACHpEACIICHHN I
pelleHns 3a/1ady; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE NPUBOAUTH IPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHUE ONEPUPOBATh MOHATHIMH: COYETAHUE, IIEPECTAHOBKA,
YUCJIO COYETAaHMM, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHuHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHMS ISl peLLICHHs 3a1a4;
OLICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh
BEPOSITHOCTHYIO MOJIEIIb U UHTEPIIPETUPOBATH MTOJIyYEHHBIA PE3YIbTAT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, NpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
JIBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IpPsSMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISAPHOCTh MPSAMBIX U IJIOCKOCTEH, yrou
MEXIy MPSMBIMH, YrOJI MEXIY HPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSIHUE MEXY TUIOCKOCTSIMU; YMEHUE HCIIOJIb30BaTh MpU
pelIeHny 3a/1a4 u3ydeHHble (aKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U
BEJIMYMH, pelIaTh CBsI3aHHbIC C HUMH MTPAKTUYECKUE 3a/1a4H
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YMeHue onepupoBaTh HNOHATUAMM: IJIOMIAAL (GUIypbl, 00bEM (UTYpPHL,
MHOT'OT'paHHMK, IPABUJIbHBIA MHOTOTPAHHUK, CEYEHHE MHOTIOIpaHHMKA,
KyO, mapajuienenumnen, npusMa, nupamuaa, (urypa M HOBEPXHOCTh
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, MIOLIaIb
NOBEPXHOCTU NHPaMM[Ibl, NMPU3MBI, KOHYyca, LWIUHApa, 00BEM KyoOa,
HOpSMOYTOJIBHOTO TMapajulefienuiesa, MUpaMuabl, MPU3MBI, IMIMHIPA,
KOHYcCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa M LIMIMHAPA,
napajuleJIbHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss chepsl, LUIMHIpPA, KOHYCa; YMEHHME CTPOUTh CEUYEHHE
MHOTOI'paHHHKA, U300pakaTh MHOTOI'PAHHUKH, (UTYPBl U TMOBEPXHOCTH
BpAILICHUS], UX CEYEHMS], B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSTh CBOWCTBA T€OMETPUUYECKUX (UTYP, CAaMOCTOSATEIHHO
(dbopMynHpOBaTh ONpeNIeNIeHUs] U3Yy4aeMbIX (UTyp, BBIABUIaTh TMIIOTE3bI




O CBOWCTBaxX M MPH3HAKaX reOMETPUUECKUX (HUTyp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukamuio Guryp mo
pa3IMYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIUMBIC IONOJHHUTEIbHBIC
MTOCTPOCHHS
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YMeHue omepupoBaTh TOHSATHSAMH: JBI)KEHHE B IPOCTPAHCTBE,
napayieNbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
HOBOPOT, mpeoOpa3oBaHue mono0us, MoJ00HBIE (UTYpPBI, yMEHHUE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (PUTYPHI, B TOM YHCIE B MPHPO/IE,
UCKYCCTBE, apXUTEKType; HCII0JIb30BaTh TE€OMETPHUYECKUE OTHOIICHUS
OpU PEUICHWH 33/a4; HAXOJUTh TEOMETPUYECKHE BEIWYHMHBI (JIMHA,
yroj, IUIomaab, oOBEM) MpU pEIIeHUH 3a7a4 U3 JPYrHuX YueOHBIX
MPEIMETOB U U3 PEaTbHOMN JKM3HU; YMEHHE BBIUYUCISITH T€OMETPUIECKHE
BEJIMYUHBI (JUIMHA, YTOJ, IUIONIaJb, OOBEM, TUIONIA[h TOBEPXHOCTH),
WCTIONB3Yysl M3y4eHHBIE (POPMYITBI M METOIBI, B TOM YHMCIE: TUIONIA]h
MOBEPXHOCTH MUPAMHUJIBI, IPU3MBI, KOHYCA, IIMIMHIPA, IUIOMAIs chepsr;
00bEM Ky0a, NpSAMOYTOJIBHOTO Mapajuleienunesaa, NUpaMuibl, MPU3MBL,
OWIMHAPA, KOHYCa, Iapa; YMEHHE HaxOJUTh OTHOIICHHE OOBEMOB
10I00HBIX (UTYD
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YMeHne onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPJIMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIAMHATHI BEKTOPA, CyMMa BEKTOPOB,
MIPOU3BEACHUE BEKTOpa Ha YHCIO, pa3joKEHUE BEKTopa Mo Oasucy,
CKaJs[pHO€ MPOU3BE/IEHUE, BEKTOPHOE TIPOU3BEACHUE, YroJl MEXKIY
BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METON
JUIA peUleHHs] TeOMEeTpUYECKHMX 3ajad M 3a7ad JpYyrux Yy4eOHBIX
MIpeIMETOB
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YMmenue BbIOMpaTh MOAXOMAIIMM METON Uil pelIeHHs 3ajauu;
MMOHMMaHWe 3HAaYUMOCTH MAaTEMaTUKd B HW3YYEHMHM MPHUPOJIHBIX U
OOLIECTBEHHBIX TMPOIECCOB U  SIBICHUH; YyMEHHE paclo3HaBaTh
OpOSIBIICHUE 3aKOHOB MAaTeMAaTUKH B HMCKYCCTBE, YMEHHE IMPUBOIUTH
MpUMEPbl MAaTEMaTUYECKUX OTKPBITUH POCCHUHUCKOM HW  MHUPOBOU
MaTeMaTHYeCKON HayKu




HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbBIX HA EI'D I1O
MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BBIYKCICHUS
1.1 HarypanbeHble u nensie yncina. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
19 Pammonanbupie uncna. OOBIKHOBEHHBIE W JECATHYHBIE JAPOOH, MPOLICHTHI,
0eCKOHEUHBIC IEPUOTUIECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypaJlbHON CTEIICHHU. JencTBus c
apu(pMEeTHIECKUMHU KOPHSIMH HATypaJIbHON CTETICHN
14 Crenenp ¢ 1ensiM ToKazareneM. CTeneHb C pPalMOHAIBHBIM TOKA3aTeIeM.
CBoiicTBa cTENEHU
15 CuHyc, KOCMHYC W TaHTEHC YHCJOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm uucina. [lecATHYHBIE U HATYypaJIbHBIC JTOTapH (MBI
JlelictButenbHple 4Hucia. ApudMeTHdecKue ornepanuud ¢ JACUCTBUTEIbHBIMU
1.7 gucinaMu. [IpuOMmKEHHBIC BBIYUCIICHUS, TPaBWIA OKPYIJICHUS, NPHKUAKA U
OIICHKA PE3YJIbTaTa BHIYUCICHUN
1.8 [TpeoOpa3oBanHue BEIpOKEHUH
1.9 KommnekcHeie yncna
2 VYpaBHEHUs 1 HEpABCHCTBA
2.1 Ienpie 1 1poOHO-paITMOHATILHBIC YPaBHEHHUS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [Toka3zarenbHbIC 1 JJOTapU(DMHUICCKUE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHple HEPABEHCTBA
2.7 ITokazatenpHbIC U JJOorapu(hMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckre HEPaBEeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10 YpaBHeHHsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuiia cucCTeMbl TMHEWHBIX ypaBHEHHH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH
31 Oynkuus, cnocodsl 3aganus gynkuuu. ['padux dyHkuuu. B3anmao oOpaTHbie
¢byukiun. YérHopie u HeuéTHble dyHkuuu. [lepuonudeckue QyHKIuu
OO6nacTe ompeneneHuss U MHOXKECTBO 3HaueHuid ¢GyHkiuu. Hymu QyHKUIMU.
39 [IpoMexxyTkH 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH  (DYyHKLUH.
MakcuMymbl 1 MUHUMYMBI (GyHKIMH. Haubonbplllee © HauMeHbIlee 3HAYCHHE
(GYHKIIMH HAa TPOMEKYTKE
33 Crenennas (yHKIUS ¢ HATypaJdbHBIM M IEJNbIM TOKa3zareneMm. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHsS N-0i cTeneHn
3.4 Tpuronomerpudeckue GyHKINHU, UX CBONCTBA U rpaduKu
3.5 IToka3zaTenbHast u norapudmuyeckas QyHKIHUU, UX CBOWCTBA U TpaQUKH
3.6 Touku paspsiBa. AcuMnToTel rpadukoB ¢yHkuud. CpoiicTBa (GYHKIMH,




HEINIPEPBIBHBIX HA OTPE3Ke

3.7 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUs IOCIEN0BATEILHOCTEH
38 Apudpmernueckass W reoMmerpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX
IIPOLIEHTOB
4 Havana maTemaTndeckoro aHanusa
4.1 [IpousBoanas ¢yHkuu. [Ipon3BoaHbIe SIeMEHTAPHBIX HYHKIUH
[IpumeneHne NTPOM3BOAHON K HCCIENOBaHUIO (DYHKIMH Ha MOHOTOHHOCTh M
4.2 sKCTpeMyMbl. HaxosxJeHne HanOoNbIIero U HaMMEHBIEro 3Ha4eHUs (PyHKIHUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTterpan
S) MHOXeCTBa U JIOTHKA
5.1 MHo0xecTBO, orepanuu HajJ MHOKecTBaMu. J{luarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposSTHOCTh U cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BeposiTHOCTB
6.3 KombunaTopuka
7 ['eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalCHUS
7.5 KoopauHats! 1 BEKTOPBI




