PABOYAS ITIPOT'PAMMA
y4eOHOro npeaMeTa «Ajredpa U Hayaj Ia MaTeMAaTHYeCKOro aHaan3a. bazoBblii ypoBeHb»
it ooyuaromuxcs 10-11 kimaccoB
MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydueOHOrO Kypca «AnredOpa M Hadaja MaTeMaTHYECKOTO aHAJIH3a»
6a3zoBoro ypoBHs it oOywaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaabHOTO
roCyJapCTBEHHOI'O 00pa30oBaTEIbHOIO CTaHIAapTa CpeIHEro oouero odpa3zoBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, NMPEeIbABIIEMBbIX K MaTeMaTHYeCKOMY OOpa3oBaHMIO, U
TpaJuLMi poccuiickoro obOpa3zoBaHus. Peanmzanus nporpaMmbl 00ecHeUMBAEeT OBIAJCHUE
KJIFOYEBBIMH KOMITETCHLMSIMH, COCTABIISIOIMIMMU OCHOBY JUII CaMOPA3BUTHS U HEMPEPHIBHOTO
00pa3oBaHus, EIOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO M IO3HABATEIBHOTO PA3BUTHUS
JUYIHOCTH 00YJarOIINXCS.

HEJA N3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBISETCS OJHUM M3 Hauboiee
3HAYMMBIX B IPOrpaMMe CTaplieil MIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOecreuynBaeT
UHCTPYMEHTAJIbHYIO0 0a3y s M3y4deHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C ApYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTPAaKTHOE MBIIUICHUE Y4YallluXcsi Ha YpOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI KypCOB WH(POPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamkax paHHOrO Kypca yyanivecs OBJa/IeBal0OT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMN HAYyKH,
KOTOpast (GOpMYJIHPYET CBOU JOCTHIKEHHSI B MAaTEMaTHIECKO# (hopme.

Kypc anredpbl 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY JIJISl YCIIEIIHOIO
OBJIQICHUSl 3aKOHAMHM (U3UKU, XHUMUHM, OUOJOTUM, TOHMMAHUS OCHOBHBIX TEHJEHIMH
HSKOHOMHKH U OOIIECTBEHHOM JKU3HU, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BaTh UX B IOBCEIHEBHOM XM3HU. B Toxe
BpeMsl OBJIa/IeHUE aOCTPaKTHBIMHM U JIOTUYECKH CTPOIMMH MaTeMaTHMYECKUMH KOHCTPYKLHUSAMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH YTBEP)KICHMS,
UCIIOJIb30BaTh 0000IlleHne U KOHKpETH3aluio, abCcTparupoBaHHWE W aHaJOrHio, (OopMHUpYET
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xo/e n3ydenus anredpbl 1 Hadajl MaTeMaTUYecKOro
aHaJIM3a B CTaplIel LIKOJIE y4yallMecs IOJIy4aloT HOBBIM ONBIT pelleHUs MPUKIAIHBIX 3a/ad,
CaMOCTOSITEJILHOTO ~ TOCTPOEHUS MaTeMaTUYeCKUX MOJENeH  pealbHbIX CUTyallUd U
UHTEpHpeTallud TOJYYEHHBIX pElIeHUH, 3HAKOMATCS C TpUMEpaMH  MaTeMaTUYeCKUX
3aKOHOMEPHOCTEH B MpPUPOJIE, HAYKE U B HCKYCCTBE, C BBLAAIOIIUMUCS MaTeMaTHUYECKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o0nanaer 3HaUMTENbHBIM BOCHHMTATENBHBIM MOTEHLMATIOM, KOTOPBIA peaan3yercs
KaK yepe3 yuyeOHBbI MaTepuai, CocOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOT'O MHPOBO33pPEHMUS,
Tak ®W 4epe3 crnenupuKky ydeOHOH JAESITEIBHOCTH, TpeOyoImeld CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJOJDKUATEIBHOW KOHIEHTPAlMd BHUMAaHHWS H  OTBETCTBEHHOCTH 32
MIOJIy4EHHBIN pe3yibTarT.

B ocHoBe meronuku oOyueHHs anreOpe M HadajlaM MaTEeMaTUYeCKOro aHalM3a JICXKHUT
JeSITeIbHOCTHBIN IPUHLIUI 00y4EHUsI.

CrpykTypa Kypca «Anredpa 1 Hadaja MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYAET CIEAYIOIINe
coJiepKaTelbHO-MeTOqUUecKue JUHUU: «YUucna u BblUMCIEHUs», «DyHKIUM U TpaduKuy,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTnyeckoro aHanausza», «MHOXKECTBAa U JIOTHKay.
Bce ocHOBHBIE COAEp)KATEIbHO-METOJUUECKUE JMHUM HM3Y4aloTCsd Ha HPOTSDKEHUM JABYX JIET



oOydeHus B cTapllied IIKOJIe, €CTECTBEHHO JOMOJHSASA APYT Apyra U MOCTENEHHO HaCHIIAsCh
HOBBIMH TeMaMHM U pasfenaMu. JlaHHBIM Kypc SBJISE€TCS HWHTETPAaTUBHBIM, IIOCKOJBKY
oObenuHseT B ce0e coaep)KaHuEe HECKOJIbKMX MaTeMaTH4eCKUX JUCHUILIMH: anredpa,
TPUTOHOMETPHUSI, MATEMaTUUECKUI aHaIu3, TEOpHst MHOXKeECTB U 1p. [1o Mepe Toro kak yyamuecs
OBIIICBAalOT BCE Oojiee MIMPOKUM MAaTEMaTHYECKHM allaparoM, y HHX I[OCIEeI0BATEIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS yMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJIENb pPeaJbHOM
CUTyalluu, NMPUMEHITh 3HaHUs, MOJIy4eHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTHYeCKOTro
aHa/IK3ay, A PELICHUS CaMOCTOSTEIbHO Cc(OpMYIHpOBAaHHOW MaTeMaTHYECKOM 3agadd, a
3aTeM MHTEPIPETUPOBATh MOJYYCHHbBIN PE3YIIbTAT.

CopnepxarenpHo-MeTOAMYECKass  JMHMS — «Yucna W BBIUMCIEHMS  3aBEPIIACT
(dopMHpOBaHHE HABBIKOB HCIIOJNIB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAa4yaTto B
OCHOBHOH mIKoJie. B crapmiell mkone ocoboe BHUMaHHE yaensercss (GopMHUPOBAHUIO MPOYHBIX
BBIYMCITUTEIFHBIX HABBIKOB, BKJIIOYAIONINX B CE0S MCIOJIB30BAHUE DPA3IUYHBIX (hopM 3ammcu
JEMCTBUTENIBHOTO YHWCJA, YMEHHE pALMOHAJIIBHO BBINOJHATh JACHCTBUSA C HHUMH, JENaTh
OPUKUIKY, OLIGHUBaTh pe3yiapTar. OOydarolyecs IOJy4yarOT HAaBBIKM HPUOIMKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JEWCTBUH C YWCIAMH, 3alMCAaHHBIMH B CTaHIApTHON ¢opme,
HCII0JIb30BAaHUS MATEMATHUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUMN.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAIN3yeTCss Ha MPOTSHKEHUHM BCEro OOYy4eHMs B
CTaplled WIKOJE, IIOCKOJBbKY B KaXJOM paslene IporpaMMbl IPEIyCMOTPEHO pelieHue
COOTBETCTBYIOMMX 337a4. OOyyaromuecs OBIaIeBalOT Pa3IMYHBIMU METOIaMH PEIICHUS LEbIX,
palMoHATBHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX, JOTApU(PMUUECKUX U TPUTOHOMETPUIECKUX
YpaBHEHUH, HEPABEHCTB U UX cUCTEM. [loaydeHHbIe YMEHUS UCIIONb3YIOTCS MIPU MCCIIEJOBAaHUU
(GyHKIUH C TMOMOIIBIO MPOM3BOIHON, PEUICHWH NPUKIAJHBIX 3a7ad M 337a4 Ha HaXOXJEHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHUH GyHKuuuU. JlaHHas coleprKaTenabHast JIUHUS BKIIOYAeT B
ce0s Takke (GOpPMHUpPOBAHHME YMEHUH BBINOJHATH pacuéThl MO Qopmynam, Mpeodpa3zoBaHUs
LENbIX, PAlMOHAIbHBIX, HPPALUOHAIBHBIX W TPUTOHOMETPUUYECKHUX BBIPAKCHHH, a TaKkKe
BBIPQXEHUM, COJepKallMX CTENeHu U Jjorapudmsl. brarogaps m3ydeHuro airedpandeckoro
MaTepuaia MpoUCXOIUT JalbHeWIlee pa3BUTHE alTOPUTMHYECKOTO U a0CTPAKTHOTO MBIIICHUS
yyaumxcs, (OPMUPYIOTCS HAaBBIKM JAEIYKTHUBHBIX PAacCyXAEHHH, pabOThl C CHMBOJIbHBIMU
dbopMamu, IpeaCTaBICHNS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BUJIE PAaBEHCTB U HEPAaBEHCTB.
Anrebpa npeanaraeTt 3QpQGeKTUBHbIC HHCTPYMEHTHI JJIsl PELICHHs TPAKTHUYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxatenbHo-MeToanYecKast TUHUS «DYHKIMU U TpaQUKH» TECHO MEPerieTaeTcs C
JpPYTMMH JIMHUSMH Kypca, TOCKOJbKY B KAakOM-TO CMBICIE 3aJaéT IOCJIEJ0BATEIbHOCTD
W3ydeHuss MmaTtepuana. V3ydeHwe CTEneHHOH, IOKa3aTeNbHOMW, JIoTapuPMUYECKO U
TPUTOHOMETPUYECKUX (PYHKUUNA, MX CBOWCTB M TpadUKOB, UCHOIb30BaHUE (DYHKUMNA AJs
pelieHus: 3a1ady U3 JAPYruxX Y4eOHBIX MPEIMETOB M peaJbHOM >KM3HM TECHO CBSI3aHO Kak C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C pelIeHHeM ypaBHEHUH W HepaBeHCTB. [Ipu sTom Gombiioe
BHUMaHHE yJenseTcss (GOPMHPOBAHUIO YMEHHUS BBIpaKaTb (OPMYJIAMU 3aBUCUMOCTH MEXIY
pPa3IMYHBIMM  BETMYMHAMM, HCCIICAOBAaTh TOJIy4YEHHbIE (YHKIUH, CTPOUTh WX TpaduKH.
Marepuan 3TOM COACPKATEIBLHOM JIMHUM HAUEIeH Ha pPAa3sBUTHE YMEHUHW U HAaBBIKOB,
MO3BOJISIOIIMX ~ BBIpAXKaTh 3aBUCHMMOCTH MEXJy BEJIMYMHAMHM B  pazauuHod  (opme:
aHAJTUTUYECKON, Trpaduyeckol U CIIOBeCHOH. Ero wu3ydeHwe CrmocoOCTBYeT pa3BUTHIO



AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3AIIHH,
HCIIOJIb30BaHUIO aHAJIOTHIA.

ConepxarenbHas uHus «Hagana MaTeMaTHyecKoro aHaan3a» MO3BOJIIET CYHIECTBEHHO
pacIIMpUTh KPYT KaKk MAaTEeMaTUICCKUX, TaK M MPUKIAIHBIX 33134, JOCTYIMHBIX 00yJarOIIUMCS, Y
KOTOPBIX MOSIBISETCS BO3MOKHOCTH UCCIICIOBATh U CTPOUTH Ipaduku (HYHKIIUH, OMPEACIIATh UX
HanOOJIBIIINEe U HAMMEHBIIME 3HAYEHUS, BBIYUCIITE TUIOMAan GUryp U 00ObEMBI TEJ, HAXOIUTh
CKOPOCTH W YCKOpEHHs IporieccoB. JlaHHas cojepykaTelibHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHMS MAaTEMAaTHYECKHUX MOJCICH pEaJbHBIX CHUTYallud, HaXOXICHUS
HaWJIy4dIIero pPEelIeHUs B TPHUKIATHBIX, B TOM YHCIIE COIHAIbHO-DKOHOMHYECKHX, 3aJladyax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHaJM3a CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO,
(GhOpMaNbHO-JIOTHYECKOTO W KPEATUBHOTO MBINUICHUS, (DOPMHUPOBAHUIO YMEHHI pPacro3HABATh
MPOSIBIICHUST 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE W MCKyccTBe. OOydarommuecs y3HAIOT O
BBIJIAIONINXCS pe3ysibTaTaX, MOJYyYSHHBIX B XOJ€ Pa3BHTHUS MATCMATHKU KaK HAyKH, M HUX
aBTOpax.

ConeprkarenbHO-MeToIuuecKas JuHUsA «MHOXKECTBA M JIOTHKAa» B OCHOBHOM ITOCBSIIICHA
3JIEMEHTaM TEOPHH MHOXECTB. TeOpeTHKO-MHOKECTBEHHBIC MPEACTaBICHUS MPOHU3BIBAIOT BECh
KypcC LIKOJIBHOW MaTEeMaTHKU U IpeiaraloT Haubosee YHUBEPCATbHBIN SI3bIK, 00bEINHSAIOMIUI
BCE pasleibl MAaTeMAaTHKHM W e MPWIOKCHHM, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYCCKUE
JUCIUIUIMHBL B eAWHOE Ienoe. [lodToMy BaKHO NaTh BO3MOXHOCTh HIKOJBHUKY MOHHMATH
TEOPETUKO-MHOKECTBCHHBI SI3BIK COBPEMEHHOW MAaTeMAaTHKH U HCIOJb30BaTh €ro s
BBIPQXKCHUS CBOUX MBICIICH.

B kypce «Anre0Opa u Hauanza MaTeMaTUYeCKOro aHallM3a» MPUCYTCTBYIOT TAK)K€ OCHOBBI
MaTEeMaTHYECKOTO MOJICTHPOBAHUS, KOTOpPHIE MPU3BAHBI CPOPMUPOBATH HABBIKH MOCTPOSHUS
MoJIeJIe pealbHbIX CUTYallUid, UCCIEOBAHMS ITUX MOJeNiel ¢ TOMOIIBIO anmapara anreopsl 1
MaTeMaTHUYeCKOTO aHalu3a M HMHTEPHpPETAlluu TOMyYeHHBIX pe3yibTaToB. Takue 3amaHUs
BIJIETEHBl B K&XIbI M3 pa3felioB MPOrpaMMBbl, MOCKOJIBbKY BECh MaTepuan Kypca HIHPOKO
UCTIONIB3YETCS JJTS PEIICHUS TTPUKITIATHBIX 3aa4. [Ipu pereHnn peaabHbIX MPAKTHICCKUX 3a/1a4
yuamigecs: — pa3BUBAIOT  HAONIOMATEIbHOCTh,  yYMEHHE  HAXOJIUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, HMCIOJIb30BaTh AaHAJOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MpPoOIEMYy.
JlesTensHOCTh 1O (DOPMHPOBAHHWIO HABBIKOB PEHICHHUS MPUKIAJIHBIX 3a7a4 OpPraHU3yeTcs B
Ipolecce U3y4eHHs BCeX TEM Kypca «Anredpa u Havajga MaTeMaTHYECKOTO aHATH3a.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

B yueOHOM maHe Ha M3y4YeHHe Kypca anreOpsl U Hadal MaTeMaTHYecKoro aHaan3a Ha 6a30BOM
ypoBHE 0TBOJIUTCA 2 yaca B Henento B 10 kimacce u 3 yaca B Hezenmto B 11 kiacce, Bcero 3a J1Ba
roja ooyuyenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIIACC

Yuciia v BBIYMCICHHSA

Parnmonanbupie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE OPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUH. Ilpumenenue apoGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpacied 3HaHUHI U pEaIbHOM JKU3HH.

JelicTBuTenpHble yKcaa. PanyvoHanbHble W MppalyoOHaNbHble uyucia. Apudmernueckue
olepaluu ¢ AeHCTBUTEIbHBIMU uuciaMu. [IpuOankEéHHble BBIYMCICHUS, IPAaBUIa OKPYIJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Cremnenb ¢ menbiM mokazatesieM. CtaHmapTHas Gopma 3amucu JIEHCTBUTEILHOTO YHMCIA.
Hcnonp3oBanue moaxofsmeil (GopMbl 3amucH  JCHCTBUTENBHBIX YHCEN IS PEHICHUs
IPAKTUYECKUX 3a7[a4 U IPEICTABICHUS JAHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW cTemneHu. JledicTBus ¢ apudmMeTndyeckumMu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC M TaHI€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCJIOBOTO apryMeEHTA.

YpaBHeHHUs M HEpaBEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE PEOOpPa30BaHUS.

[IpeoOpa3oBanre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

VYpaBHeHue, KoOpeHb YypaBHeHus. HepaBeHcTBO, pelieHMe HepaBeHCTBA. Meron
MHTEPBAJIOB.

Permenue nenbIx U 1poOHO-pAIIMOHANIBHBIX YPaBHEHHUH U HEPAaBEHCTB.

Pemenne nppannoHaabHBIX ypaBHEHUIN U HEPABEHCTB.

Pemenne TpUroHOMETPUUECKNX YPABHEHHM.

IIpuMeHeHre ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3aJad W 3aJad W3
Pa3IUYHBIX 00J1aCTe HayKU U peaJIbHOM JKU3HH.

DyHKIUHN U TPaPUKH

@yHK1Ms, criocoOs! 3ananus pyHkiun. ['paduk ynkunu. Bzaumao o6patHble pyHKINU.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIE (PYHKIIUU.

CrenenHass (QyHKIMS C HaTypaJbHbIM M LIEJbIM MokaszareneMm. EE cBoiicTBa U rpaduk.
CoiicTBa u rpaduk KOpHS n-0i CTENeHN.

TpuronomeTrpuyeckass OKpPY)KHOCTb, ONpEIEICHUE TPUTOHOMETPUYECKUX (PyHKUIUH
YUCJIOBOTO APIyMEHTA.

Hayana maTemMaTHuecKkoro aHajimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3afjaHHsl  IOciefoBaTeabHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOILIEH I'€OMETPHUECKONW MPOTrpecCHi.
@opmyna CIOXKHBIX MPOLEHTOB. Vcnonap3oBaHME MPOrpEcCUM AJs PELICHUs pEeayIbHBIX 3ahad
IIPUKIIATHOTO XapaKkTepa.

MHozkecTBa U JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O aIapara JUuisl OIMCaHUs PEaJbHBbIX IIPOLIECCOB W SIBJIICHHUM, IIPU
pELICHUH 33/1a4 U3 APYTUX YUEOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haky 1enMMOCTH LIETIBbIX YACE.

CreneHsb ¢ paMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm umcna. JlecaTndnble U HaTypaJIbHbIE JTOTapHUPMBbI.

YpaBHeHusI U HEPaBEeHCTBA

[TpeoOpa3oBanue BEIpaKEHUH, COACPIKAIINX JIOTAPUPMBIL.

[TpeoOpa3zoBaHne BbIpaKEHUI, COEPIKALUX CTENEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JMHEHHBIX ypaBHEHMH. PemieHue NpuKiIazHBIX 3a1ad C MOMOLIBIO CHUCTEMBI
JUHENHBIX YpaBHEHUH.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CHCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTHUYECKUX 3a1ad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTeN HayKu U peanbHON )KU3HU.

DyHKIUHN U ITpaPUKH

Oynkuus. Ilepuonnueckue  QyHkuuu. IlpomMexkyTku MOHOTOHHOCTH — (YHKLHUH.
Maxkcumymbl 1 MUHUMYMBI (yHkiuu. HauOonbinee M HauMeHblllee 3HauyeHHE (YHKIMHU Ha
IIPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[Toka3zarenbHas u torapudpmMuueckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Ucnionp3zoBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHU M U IMHEWHBIX CUCTEM.

Hcnonp3zoBanue rpadukoB (QyHKIUN 171 HMCCIETOBAHUS TPOIIECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Hayana maTreMaTH4ecKoro aHajamsa

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs pEIlIeHUs] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerprueckuii u GpuU3NIECKU CMBICI IPOU3BOIHOM.

[TpousBosHbIe 3reMeHTAapHBIX (QyHKIMHA. DOpPMYIIBI HaXO0XKIEHHUS MPOU3BOAHON CYMMBI,
MPOU3BEACHUS M YACTHOTO (DYHKIIUH.

[TpymeHeHre NPOU3BOIHOM K MCCIET0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxnenrne HauboIb111ero 1 HaMMEHbIIEro 3Ha4eH!s PYHKIIUY Ha OTpe3Ke.

[IpumMeHeHre NPOU3BOMHON Al HAXOXKACHHUS HAWIY4IIET0 pEeUIeHHs B MPHUKIaJHBIX
3ajavax, IS OlpeieJIeHHs] CKOPOCTH Mpolecca, 3aJaHHOr0 pOpMyJIoN Wi rpapUKOM.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuid M (Qu3Mueckuil cMbicia. Bblumcienue uHTErpana 1o
¢dopmyne HeroTona—Jlelioauna.



INJIAHUPYEMBIE PE3YJIbTATbBI

OcBoenue y4yeOHOro mpenmera «MaTeMaTHKa» IOJDKHO OOeCHeuyuBaTh JOCTHIKEHHE Ha
YpOBHE CpemHero ooOmero o0pa3oBaHUs CICAYIONIMX JUYHOCTHBIX, METAlpPEIMETHBIX U
IPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JINMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mpenmera «MaTemaTHKa
XapaKTepU3YIOTCS:

['paxkiaHckOe BOCIIUTAHUE:!

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHUICKOTO OOIECTBA, MPEICTABICHUEM O MAaTEMAaTUYECKHX OCHOBAaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMAIBHBIMH HHCTHTYTaMH B
COOTBETCTBUH C UX (YHKIMSAMHU M Ha3HAYCHUEM.

[TaTpuoTHyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON TPaXKIAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOAILIEMY pPOCCHUUCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHXKEHUSIM
POCCHUHCKMX MaTeMaTUKOB M POCCHIMCKONW MaTeMaTUYECKOW MIKOJIBI, K HCIOJB30BAHUIO ITHX
JOCTIKEHUH B IPYTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAHMEM JyXOBHBIX LEHHOCTEH PpOCCHUICKOrO Hapoaa; CcPOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMSI, ’THYECKOTO TIOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHHUEM
JOCTHIKEHUI HAyKH U JIEATEIBHOCTHIO YUYEHOTO; OCO3HAHMEM JMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOHYHBOTO OYyTYIIETO.

OcTeTnyeckoe BOCIUTAHUE:

HCTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUH, pPacCyXIEeHUl; BOCIPHUMMYHMBOCTBIO K
MaTeMaTHYECKUM aclleKTaM pa3IMYHbIX BHIOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPHUMEHSATh MaTeMaTW4YeCKHe 3HAaHUS B HWHTEpPEcax
3I0pOBOTO M 0€301MacHOro 00pa3a >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO
(3m0poBoe mMMTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUH M OTIbIXA, pErysspHas Qunueckas
aKTUBHOCTh); (PU3NYECKOIO COBEPIICHCTBOBAHUS, MPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JeSITebHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYHAY, OCO3HAaHWEM IIEHHOCTH TPYAOIIOOWS; WHTEPECOM K Pa3IHIHBIM
chepam mpodhecCHOHATEHON IS TEFHOCTH, CBSI3aHHBIM C MAaTEMATUKON W €€ MPHIIOKEHHSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IIJIaHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMY OOpa3oBaHUIO H
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH >KU3HU; TOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B
peLIeHNH MPAKTUYECKUX 3a/1a4 MaTeMaTH4YeCKOI HallpaBJICHHOCTH.

DKOJIOruYecKoe BOCIUTAHUE!

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIMSHUS COLMAIBHO-
SKOHOMMYECKUX TPOIIECCOB Ha COCTOSHUE HPUPOJHOM W COLMAIBHOW Cpelbl, OCO3HAHHWEM
100aNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUeHTalued Ha  I[pUMEHEHHE



MaTeMaTUYeCKUX 3HAHUN Uil pelieHusl 3a7ad B 00JIacTU OKpYXKalouleil cpespl, MIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOILIEH CPEJIbI.

[leHHOCTH HAYYHOT'O MTO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKW M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTEeMaTUYeCKOW HAyKH Kak chepbl
YEJIOBEUECKOU NIEATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH JUISl pa3BUTHUS LIUBWIM3ALUU;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKHM M MAaTE€MaTUYECKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJISATh IPOEKTHYHO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
WHJUBUIYaJIbHO U B CPYIIIIE.

METANPEAMETHBLIE PE3YJIbTATDBI
MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS POrPaMMBI yUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTepU3yIOTCS  OBJAJECHUEM  YHUBEPCAIBbHBIMH  HO3HAGAMENbHbLIMU  OeliCeUsmMuU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
Oelicmeusmu.
1) Vuusepcanvhvie nosnasamenvhle oeticmsus, obecnewusarom opmuposanue 6A306blx
KOCHUMUBHBIX NPOYECco8 00yyaowuxcsa (0ceoeHue mMemooo8 NO3HAHUSL OKPYHCAOWe20 MUpa,
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHull pabomamso ¢ ungopmayueti).
ba3oBeIe TOrHYECKUE NEUCTBUS:
® BBIBIATh U XapaKTePU30BaTh CYLIECTBEHHBbIC MPHU3HAKA MaTEeMaTHUYECKUX OOBEKTOB,
MOHSTUM, OTHOIICHUNH MeXAYy NOHATHIMH; (OPMYIUPOBATh OMNpEACNCHUs MOHITHIA;
YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KIAacCHU(UKALMU, OCHOBAaHHUS AT OO0OOLICHUS U
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

e BOCIPUHMMATH, (OPMYIHPOBATH M TNPEOOpPa3OBBIBATH CYXKACHUS: YTBEPAUTENbHBIE U
OTpHIIATENIbHBIE, €TUHIUYHBIE, YACTHBIE U O0IKE; YCIOBHBIE;

® BBUIBJIATh MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U IMPOTHBOpEYHs B (QakTax,
JMaHHBIX, HAONIONICHUAX ¢ YTBEPXKICHHSX; TMpeanaratb KpPUTEPUU I BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C HCIIOJIb30BAHMEM 3AaKOHOB JIOTMKH, JAEIYKTHBHBIX M WHIYKTHUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSATENIBHO JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUM (IpsIMbIE U OT
MPOTUBHOTO), BBICTPAWBaTh aAPTyMEHTALMIO, TMPUBOAUTH MPHUMEPbl W KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBObI;

e BBIOMpaATh crocob perieHust yueOHO! 3a/1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILIEHUS,
BbIOMpaTh HanboJIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarenbckue JeMCTBUS:

® 1CIIOJIB30BAaTh BOMPOCHI KAaK HCCIIENOBATEIbCKUA MHCTPYMEHT IO3HaHUS; (POpMyIHpOBaTh
BOIPOCHI, (UKCUPYIOLIUE MPOTUBOpEUUE, MpoOiIeMy, YCTaHABIMBATh MCKOMOE M JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

® TMPOBOJUTH CAMOCTOSATEIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HUCCIEIOBAHHE IO
YCTaHOBJIEHHIO OCOOCHHOCTEM MaTeMaTH4YeCKOro 0ObEKTa, SBJIEHUS, MPOIIECcCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00BbEKTaMu, SIBJICHUSIMH, ITPOLIECCAMH;

® CaMOCTOATENbHO (OPMYIUPOBATH OOOOIIEHMS] U BBIBOJABI 0 PE3yJbTaTaM IPOBEIEHHOTO
HAOJIO/IEHUs, MCCIIE0BaHUs, OLIEHWBATh JOCTOBEPHOCTb IMOJIYYEHHBIX pPE3yJIbTaTOB,
BBIBOJIOB M 000OIIEHNI;



IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, @ TAK)KE BBIABUTAThH MPEATIOIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBHUSIX.
Pa6ota ¢ uadopmanueii:
BBISIBIIATH JIEPUIMTH MHPOPMALIMHU, JAaHHBIX, HEOOXOAUMBIX JUIsI OTBETA HA BOIPOC M JJIS
peILICHHS 3a]1a9H;
BBIOMpAaTh  MHPOPMALMIO U3  HCTOYHHUKOB  PA3NUYHBIX  THUIIOB, aHAJIW3HPOBATH,
CHCTEMaTH3UpPOBAaTh W HMHTEPIPETUPOBATh HMH(OPMAIMIO pa3IMYHBIX BHIOB U (HOpM
NPE/ICTaBIICHHUS;
CTPYKTYPUPOBATh MH(POPMAINIO, MIPEICTABIATH €€ B Pa3IMUHBIX (OpMax, WILTIOCTPUPOBATH
rpaduvecKu;
OLIEHUBATh HAAEKHOCTH HH(DOPMAITUH IO CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.
2) Vuueepcanvrvie KOMMYyHUKamueHble Oelicmsus, 00ecneuusarom c@hopmuposanHoCmy

COYUAIbHbIX HABBIKO6 06)/‘{61}01/(41/!)(36’2.

Oobmenue:
BOCIIPHHUMATh U (POPMYJIMPOBATH CYKIACHUS B COOTBETCTBUU C YCJIOBUSMH W IIETSIMH
oO0IIeHuSs; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHS IO XOJy PEHICHUs 3aJa4yd, KOMMEHTHPOBAThH IOJyYCHHBIN
pe3yibTar;
B X0 OOCYXICHHS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKTaeMOW TEMBbI, MpPOOIEMEI,
periaeMoil 3aauu, BbICKa3bIBaTh U/IE€H, HALICJIIEHHBIE HAa TOMCK PELIEHMS]; COIIOCTABIISATH CBOU
CYXKJEHUS C CYXICHMAMHU JpPYrMX YYaCTHHUKOB JAMajora, oOHapyKuBaTb pasivuue MU
CXO/ICTBO IMO3UIIMIA; B KOPPEKTHOM popmMe popMynupoBaTh pa3HOIIACHUS, CBOM BO3PaKEHMUS;
NPEJCTaBIsATh pPE3yabTaThl pEIIeHUs 3a7aud, HSKCIEPUMEHTa, MCCIEI0BaHus, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (opmar BBICTYIUIEHHS C Y4€TOM 3a7ad Ipe3eHTaluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:
MOHMMATh W HWCIOJB30BAaTh MPEUMYIIECTBA KOMAHJHOM W WHIMBHIYaTbHOH pabOTHI NpH
peleHNH Y4eOHBIX 3a7ay; MPUHUMATh IeJb COBMECTHOW JIeATeNbHOCTH, IUIAHUPOBATH
OpraHu3alI0 COBMECTHOM paboThl, pacrpesienaTh BUAbI paboT, JOroBapuBaThCs, 00CYXIaTh
npoliecc 1 pe3yabTaT paboThl; 0000I11aTh MHEHUSI HECKOJIBKHX JIFOJIEH;
y4acTBOBaTh B TPyNNOBBIX (opMax padoThl (00CYyXkIeHHS, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U WHBIE); BBINOJIHATh CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUSA C
JPYTUMH 4YJ€HaMU KOMAaH[bl; OI[EHWBAaTh KAayeCTBO CBOETo BKJaJa B OOLIMI MPOIYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

3) Yuusepcanvuvie pecynamuensie oelicmeus, obecneuusarom Gopmuposanue CmolCio8bix

YCMAaHOB0OK U IHCUSHEHHbIX HABLIKOE IUYHOCTU.

Camoopranu3zanus:
COCTaBJIATh IJIaH, aIrOPUTM pELICHHs 3a/Jadyd, BbHIOMpATh CIIOCOO peHieHHs ¢ Y4ETOM

UMEIOLINXCA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH

BapUaHTHI peIIeHUH ¢ y4€TOM HOBOW MH(pOpPMALIUH.

CaMOKOHTpOIIb:
BJIa/IETh HAaBbIKAMU MO3HABATEIbHOW peQUIEKCHH KaK OCO3HAHHUS COBEpUIAEMbIX JEHCTBUHN U
MBICIIUTENIBHBIX IPOLECCOB, HX PE3yJbTaTOB; BIAJETh CHOCO0AMH CaMOINPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7auu;



® [pEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PELICHWU 3aJaud, BHOCUTH
KOPPEKTHBBl B JIEATEIIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBbCTB, IAHHBIX, HaNJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;
® OIICHWBaTh COOTBETCTBHE pe3yJbTaTa I U YCIOBUSAM, OOBACHATh MPUUYUHBI JOCTHKEHUS
WIA HEJIOCTHXKEHUS Ppe3yJbTaTOB JEATEIbHOCTH, HAaXOAWTh OWIMOKY, JaBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.
NNPEJMETHBIE PE3YJIbTATbBI

OcBoenne yuebHOro Kypca «Anredpa ¥ Hadaisa MaTeMaTHYECKOTO aHAJIN3a» Ha YpPOBHE
cpeaHero oouiero oopa3zoBaHusl JODKHO 00ECIeUrBaTh JOCTHKEHHE CIETYIOIINX MPEIMETHBIX
00pa30BaTeNIbHBIX PE3YJIbTATOB:

10 KUIIACC

Yucjia ¥ BBIYHCIEHHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JICMCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAs U
JeCATUYHas ApOOb, IPOLIEHTHI.

BeimonuATe  apudmernyeckue ONepalud € PANUOHAIBHBIMU M JI€HCTBUTEIIBHBIMU
YHUCIAMHU.

BremonHaATh TpUOIMKEHHBIE BBIYMCICHHS, HCIOJNB3YS TpaBWIAa OKPYIJICHUS, [€NaTh
NPUKHUJIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHHN.

OnepupoBaTh HNOHSATHSIMH: CTEIIEHb C IEJIBIM TOKa3aTeNeM; cTaHaapTHas (Gopma 3ammcu
JEMCTBUTEIILHOTO YKCIa, KOPEHb HATYPaJbHOW CTENEHH; MCIIOJIb30BaTh MOAXOJSIIYIO (OpMy
3allUCH JCHCTBUTENIBHBIX YUCEN JUISl PELICHHs] TPAKTUYECKUX 3a7a4 U MPeJICTaBICHHS JaHHbIX.

OnepupoBaTb MOHATUAMHU: CHHYC, KOCHMHYC M TaHITE€HC IPOU3BOJIBHOTO  YIJIa;
UCIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh MOHSATHIMHU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO; IIEJIOE, PAIlMOHAIBHOE,
UppaIroHaIFHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YpaBHEHHE;

BremonaaTe  mpeoOpa3oBaHUS ~ TPUTOHOMETPHUYECKMX ~ BBIPAKEHWH W pemIaTh
TPUTOHOMETPHUYECKHIE YPAaBHEHHUS.

BeinonHATe npeobpa3zoBaHus LETBIX, PAllMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pelaTb OCHOBHBIE THIIBI LEJIBIX, PAlIMOHAIBHBIX U UPPALMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

[TpuMeHATH ypaBHEHHsI U HEPAaBEHCTBA Ul PELICHUS MaTeMaTHYeCKUX 3a/ad U 3a7ay U3
pa3InYHbIX 00JIacTe HAyKU U pealbHON KU3HH.

MogenupoBaTh peajbHblE CHUTYalldd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHHUS,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/adyd, WCCICI0BATh TIOCTPOCHHBIE MOJEIH C
UCTIOJIB30BaHUEM armapaTa anreOpsl.

DyHKIUHN U TPaQUKH

OnepupoBaTh NOHATHSAMU: (PYHKITHS, CITOCOOBI 3aaHusl (DYHKIIMH, 00IaCTh ONPEICICHHS
¥ MHO>KECTBO 3Ha4eHUH (YHKIUH, rpaduK QYHKIIMH, B3AUMHO OOpaTHbIE (PYHKITUH.

OnepupoBaTh MOHATUAMH: YETHOCTb W HEYETHOCTh (YHKUMH, HyIH (QYHKIHUH,
MPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduku GyHKIMHA U1 pELIeHNs] ypaBHEHUH.

Ctpouth U yMTaTh rpa@UKU JUHEHHOM (QYHKUIMH, KBaAPATUUHOM (QYHKIIMH, CTEHEHHOM
(YHKLNU C LENbIM [T0Ka3aTeIeM.



Hcnonb3oBarh rpaduku GYHKIUH TSI UCCIIEIOBAHMS IMPOIIECCOB M 3aBUCUMOCTEH TpH
pelIeHNH 3aJad U3 JAPYruxX y4eOHBIX NPEIMETOB M pealbHOW KM3HM; BBIpaXaTh (opMyIaMu
3aBUCUMOCTHU MEX]ly BETMYMHAMM.

Havyana mareMaTH4ecKoOro aHajimu3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apU(METHUECKass U T€OMETpPHUYECKas
IIPOTPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi FeOMETpUYECcKas Mporpeccus, cymma
0ecKOHEYHO YOBIBAIOIIEH reOMETPUIYECKON MTPOrPEeCcCUu.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENIBHOCTEN M IPOrPECCHM i PELIEHUs peabHbIX
3a/1a4 PUKJIAJHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXECTBO, ONI€pPAIMH HaJl MHOXKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisi ONMCAHUS PEAIbHBIX MPOLECCOB
U SIBJICHU, IPU PEIICHUH 3aa4 U3 JPYTUX y4eOHBIX MTPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPENEICHUE, TEOPEMA, CIIEICTBHUE, TOKA3ATEIIbCTBO.

11 KUIIACC

Yuciia ¥ BbIYHMCICHHSA

OnepupoBaTb MNOHATHSIMM: HATypaJlbHOE, L€JI0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JIEIIMMOCTH LIEJIBIX YHCEN, Pa3JI0KEHUE YUCIIa HA IPOCTbIE MHOKUTEIHN I PELIEHUs 3ajau.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHAJILHBIM [T0KA3aTEJIEM.

OnepupoBaTh NOHATHUSAMHE: JIOTapuM Yucia, JECATUUHbIE U HATypallbHbIE TOTapU(MBIL.

YpaBHeHHUs] M HEPABEHCTBA

[IpumeHsTh CcBOMCTBa CTeNMeHU Il MpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
NOHATUAMM:  TI0KA3aTEIbHOE YPAaBHEHME W HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIBI
MIOKAa3aTeNIbHBIX YPABHEHUH U HEPABEHCTB.

BoinonHATe 1peoOpa3oBaHMs BBIPAXKEHUH, COJEpKAIIMX JIOrapu(Mbl; ONEpUPOBATH
HNOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME U HEPaBEHCTBO; pELIaTh OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YpaBHEHUIN U HEPaBEHCTB.

Haxoauts pemienus npocTeimmux TpPUroHOMETPUYECKHX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ pPEIICHHE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIS PELIEHUS MPAaKTUUECKUX 3a1ad.

HaxoauTe pemienns npocTeHnX CUCTEM U COBOKYITHOCTEW PAllMOHAIBHBIX YpaBHEHUH U
HEPABEHCTB.

MonenupoBaTh pealbHbIE CHTYyallMd Ha S3bIKE anreOpbl, COCTaBJISATh BBIPAKEHUS,
yYpaBHEHHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEOBATh MOCTPOSCHHBIE MOJEIH C
MCIIOJIb30BaHUEM armapara aareOpbl.

DyHKIUHN U TPaQUKH

OnepupoBaTh MOHATUSAMH: MEpUOANYECKas (YHKIUSA, TNPOMEKYTKH MOHOTOHHOCTH
(GyHKLIMU, TOYKH SKCTpeMyMa (YHKIMH, HauOoJblllee U HAUMEHblIee 3HAa4eHus (YHKIHUU Ha
IPOMEXYTKE; UCTIOIb30BATh UX JJISl UCCIIEJOBAHUS (PYHKIIUH, 3aJaHHON Tpadukom.

OnepupoBaTh  MOHATHAMHU:  TrpadUKd  [OKa3aTeIbHOM,  Jorapudpmuyeckoil  u
TPUTOHOMETPUUECKUX (PYHKUHUN; N300pakaTh X Ha KOOPJUHATHON IJIOCKOCTH M MCIOJIb30BaTh
JUISl pELLICHUs YPABHEHU U HEPABEHCTB.



N3o0pakaTh Ha KOOPAWMHATHOM TUIOCKOCTH TpaduKH JIMHEWHBIX ypaBHEHUH W
MCIIOJIB30BATh WX JIJISl PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUH.

Hcnonk3oBare rpaduku (QYHKIMH A7 UCCICIOBAHMS TPOIECCOB M 3aBUCHMOCTEH U3
JIPYTUX y4EOHBIX TUCIUTLINH.

Hauvana maTemMaTnueckoro aHajamsa

OnepupoBarh  MOHSATHSMH:  HENpepbiBHAS  (QYHKIMSA;  NPOM3BOAHAs  (PyHKUIUU;
HCIIOJIb30BaTh T€OMETPUUYECKUIN 1 PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsI pEeIlIeHUs 3a/1a4.

HaxoauTth mpou3BOJHBIE 3JEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIMA.

Hcnonp30BaTh MPOM3BOJHYIO IS HUCCIENOBAHWS (YHKIMM HA MOHOTOHHOCTH H
OKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIICOBAHMS K TIOCTPOCHUIO TpadUKOB.

Hcrnonb30BaTh MPOM3BOAHYIO JIsi HAXOXKACHUS HAWIIYYINErOo PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COITUATbHO-9KOHOMUYECKHX, 3a/1adax.

OnepupoBaTh MOHATUSMU: TEepBOOOpa3Has W MHTErpall; MOHMMATh T'€OMETPUYECKHH U
buznyecKuilt CMBICT UHTETpaa.

Haxoauth nepBooOpa3Hble 37eMeHTapHbIX (YHKIMI; BBIYUCIATH MHTErpai mo Gopmyine
Herorona—Jleliouuma.

Pemarpr nmpukiagHbie 3aa4d, B TOM YHCIE CONMHAIBLHO-3KOHOMUYECKOTO H (PU3NIECKOTO
XapaxkTepa, CpeJICTBAMU MaTEeMAaTHYE€CKOTO aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KonunuecTtBo yacoB
Ne HaumeHnoBanue pa3fesioB U TeEM MIPOrpaMMbl DNIEKTPOHHBIE (1 dpoBIC)
/i pasi porp Bce | Konrtposbnsl | IIpakTuyeckue 06pa30BaATENBHEIE PECYPCHI
ro € paboThI paboThI
MHo’xecTBa pallMOHAJIBHBIX U AEUCTBUTEIBHBIX bubnuoreka [IOK
1 14 1
yuces. PanoHalbHble YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
’ @yukuuu U rpaduku. CTeneHs ¢ 1elbM 6 bubnnorexa [HOK
MoKa3arejieM https://m.edsoo.ru/1568aba3
ApudmeTnieckuii KOpeHb N—OW CTETICHH. bubnnoreka [JOK
3 18 1
WppanroHaibHble YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
®opMmyibl puroHomMeTpuu. TpuroHoMerpudyeckue bubnnorexa [HOK
4 22 1
YpaBHEHUA https://m.edsoo.ru/1568aba3
5 ITocnenoBaTenbHOCTH U IPOTPECCUU 5 bubmiorexa HOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, o0o0IIeHNE, CUCTEMaTH3ALHS 3 1 bubnnoreka [JOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

KomnaecTBo yacos

Ne HaumenoBanue pasienoB U TeM IpOrpamMmbl DTIEKTPOHHEIC (1 BPOBEIC)
/i pasn porp Beero Konrtposbnsie | Ilpaktnueckue 06pa30BaATENBHEIE PECYPCHI
paboThI paboThI
CreneHs ¢ palluOHATBHBIM ITOKAa3aTEJIEM.
1 [TokazarenpHas ¢pyakums. [lokazarensHbie 12 1 Etlf 65;;?;;(])‘18}?1 ledafd
ypaBHEHHsSI 1 HEpAaBEHCTBA S '
) Jlorapudmmueckas ¢pynkius. Jlorapupmudeckue 12 bubmuorexa [JOK
YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/f11c4afd
3 Tpuronomerpuueckue GyHKIMH U UX TPAPUKH. 9 1 bubnuotexa [JOK
TpuUroHomeTpru4ecKue HEPABEHCTBA https://m.edsoo.ru/f11c4afd
4 [IpousBognas. [Ipumenenune nporu3BOHON 24 1 ngﬁ;ﬁfgggﬁ}; ledafd
5 HHTerpan n ero npuMeHeHUst 9 bubmorera [JOK
https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
6 CrcTembl ypaBHeHHH 12 ! https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
7 Hatypambubie u neabie qucia 6 https://m.edsoo.ru/f11c4afd
3 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 13 ’ bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KJIACC

Kon . .
[IpoBepsieMbie MpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM

IIPOBEPSIEMOIO
MIPOrPaMMEBI CPEHETO 001Iero oopa3oBaHus

pe3yiibTara

1 Yucna ¥ BEIYUCICHUS

1.1 OnepupoBaTh NOHATUSAMU: PALUOHAIBHOE U JEHCTBUTENBHOE YHCII0, OOBIKHOBCHHAS U
JecATHYHAas 1poOb, IPOLEHTHI

1.2 BrimonsaTh apudMeTHyecKre ONepalyy ¢ paliOHAIbHBIMU U ACHCTBUTENbHBIMU YUCIAMU

1.3 BrImonHATS pUOIMKEHHBIE BRIYMCIICHUS, UCTIONB3YSI TPAaBUIIa OKPYTIICHHS, IETaTh
MPUKUIKY U OLICHKY pe3yJIbTaTa BbIYMCICHUM

1.4 OneprpoBaTh NOHATUSIME: CTEIIEHB C [IEJIBIM TI0Ka3aTeeM, CTaHIapTHas opMa 3amvcH
JNEeMCTBUTEIBHOrO YHCIIa, KOPEHb HATYPAJIIbHOW CTENECHH; UCIIOIb30BaTh IOAX OISO
(dhopMy 3ammcH NeHCTBUTENBHBIX YHCEI TS PEIICHHS TPAKTHUECKHX 3a/1a4 U MPEICTABICHHUS
JTAHHBIX

1.5 OneprpoBaTh NOHATUSAMU: CUHYC, KOCUHYC ¥ TAaHI'€HC IIPOU3BOJILHOTO YIJIa; UCIIOJIb30BaTh
3aIuCh MPOM3BOJIBHOTO yIIIa Yepe3 00paTHbIE TPUTOHOMETpUYeCKUe QpyHKIHMN

2 YpaBHEHUS U HEPABEHCTBA

2.1 OneprpoBaTh NOHATUSAMU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO, 1I€JI0€, PallMOHATILHOE,
HppalMoHaIbHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YpaBHEHUE

2.2 BrimonHaATh npeodpa3oBaHus TPUTOHOMETPHUECKHIX BBIPAKEHUH U peliaTh
TPUTOHOMETPUYECKHE YPaBHEHUS

23 BrimonHATs peoOpa3oBaHus HENbIX, pAllOHANBHBIX M UPPALMOHATIBHBIX BBIPAKEHUH 1
pelaTh OCHOBHBIE THIIbI LIEJIBIX, PALIMOHANBHBIX U UPPALMOHAIBHBIX YPaBHEHUH 1
HEPaBEHCTB

24 [IpuMmensTh ypaBHEHHs U HEPABEHCTBA IS PEIIeHHs] MaTeMaTHYECKHX 3a/1a4 U 3a7a4 U3
pa3NUYHBIX 00JacTell HAYKH W peallbHON JKU3HU

2.5 MoznenupoBath peajibHble CUTYallMU Ha S3bIKe ainreOpbl, COCTaBIISATh BHIPAKEHUS,
ypaBHEHUs], HEPaBEHCTBA IO YCIOBUIO 33Ja4H, UCCIIEI0BATh MOCTPOSHHBIE MOJIENHU C
WCIIOJIb30BaHUEM allapara aareOpsl

3 OyHK1MH U rpaduKu

3.1 OnepupoBaTh NOHATUSAMU: PYHKIIKSA, CIIOCOOBI 3a1aHusl PYHKIINHU, 00JIACTh ONPEICIICHUS 1
MHOECTBO 3Ha4eHUI (QyHKINH, rpaduK QYHKIMH, B3AUMHO 0OpaTHbIC QYHKITUH

3.2 OmnepupoBaTh MOHATUSMH: YETHOCTh U HEYETHOCTh PYHKIMH, HYJIM (QYHKIHH, TPOMEXKYTKH
3HAKOITOCTOSHCTBA

3.3 Hcnonb3oBaTh rpaduk GyHKUMH 17151 pelieHns] ypaBHEHUH

34 Ctpouth 1 YUTATh rpadUKU JTUHEHHON (YHKIMH, KBAAPATUIHOW (YHKLINH, CTETIEHHON
(DYHKITHH C TIENTBIM TTOKa3aTelleM

3.5 Hcnonb3oBaTh rpaduku GyHKUUH U1 UCCIIEIOBAHUS IPOLIECCOB U 3aBUCUMOCTEH MpH
pelleHnH 3a/1a4 U3 APYTHX YUeOHBIX MPEIMETOB M PEabHOW )KHU3HH, BEIpaXKaTh popMynamu
3aBHCHMOCTH ME)K]Ty BETHIHHAMHU

4 Havana maremMaTnyeckoro aHaiausza

4.1 OneprpoBaTh NOHATUSIMH: TTOCIIEIOBATEIHHOCTD, apr(pMeTHIECKast U TEOMETPHUIECKas
MIPOTPECCUm

4.2 OrnepupoBaTh MOHATUAMHU: OCCKOHEYHO yOBIBAIOIAS TEOMETPUIECKAs TIPOTPECCHsI, CyMMa

OCCKOHETHO yOBIBAIOIEH T€OMETPHIECKON TPOTPECCHI




4.3 3a,I[aBaTI> MOCJICAOBATCIILHOCTU PA3JIMYHBIMHA crocobamu

4.4 Hcnonb3oBaTh CBOMCTBA MOCIEA0BATEILHOCTEN U MTPOTPECCUM JIs PEIIEHUS peabHbIX
3aJ1a4 MPUKJIATHOTO XapaKTepa

5 MHOKeCTBa U JIOTHKA

5.1 OmneprpoBaTh NOHATUSIMHI: MHOXKECTBO, OTIEpAIIH HAJ MHOKECTBAMHU

5.2 Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar JJis OMUCaHUs PEATbHBIX TIPOIIECCOB U
SIBIICHUH, TIPY PEIIEHUH 33/1a4 U3 IPYTUX YIEOHBIX MMPEIMETOB

5.3 OrnepupoBaTh MOHATHAMU: ONPEEICHIE, TEOpEMa, CICICTBHE, JOKa3aTEIHCTBO

11 KJIACC

Kox mposepsiemoro

[IpoBepsieMble TpenMETHBIE pPE3YIbTaThl OCBOCHUSI OCHOBHOW 00pa3oBaTeNbHON

pesynbTaTa MIPOTPaMMBI CPETHETO O0IIero 00pa3oBaHM

1 Uucna 1 BBIYUCHEHUS

1.1 OnepupoBaTh TNOHATHAMH: HaTypajbHOE, LEJI0€ 4YHCIO; HCIOJIb30BaTh MPHU3HAKU
JIEUMOCTH LIEJBIX YHCeN, pa3joKeHHe YHUCIa Ha MPOCTbIE MHOXKUTENU Ui peIIeHus
3a1a4

1.2 OnepupoBaTh NOHATUEM: CTENEHb C PAIMOHAIBHBIM OKA3aTEIEM

1.3 OnepupoBatTh MOHITUSMHE: JOrapudm uncna, [ecITUYHBIC U HATYpaJbHbIe JorapudMbl

2 YpaBHEHHUsI U HEPABEHCTBA

2.1 [IpumeHATH, CBOWCTBA cTeNmeHW [UIsI TPeoOpa3OBaHUS BBIPAXKEHHH, OIEPHUPOBATH
MOHATUSAMU: TOKA3aTEJIbHOE YPAaBHEHHWE W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIBI
NIOKA3aTeNbHBIX YPAaBHEHUH U HEPaBEHCTB

2.2 BeimonusaTe mpeoOpa3oBaHusi BBIPAXKEHHUH, COJEPKALIMX JIOTAPU(MBI, OIEPHPOBATH
MOHATHAMU: JIOTapu(MHUUECKOE YpPaBHEHHE W HEPABEHCTBO; PEIIaTh OCHOBHBIC THUIIBI
JorapuMHUIECKUX YpaBHEHUI U HEPABEHCTB

2.3 HaxonuTh penieHns: NpocTeHINX TPUTOHOMETPUUECKUX HEPABEHCTB

24 OnepupoBatrh MOHATHAMHU: CHCTEMA JIMHEHHBIX YpaBHEHUH U €€ pelleHue; UCTI0Ib30BaTh
CHCTEMY JIMHEHHBIX YPaBHEHUH JUISI pELICHHUS IPAKTHYECKHX 3a1a4

2.5 Haxonuth pemieHus: npoCTEHIINX CUCTEM U COBOKYIMHOCTEH PalMOHAIBHBIX YPABHEHUI
Y HEPABEHCTB

2.6 MogenupoBaTth pealbHbIE CHUTYallMM Ha S3bIKE anreOpbl, COCTABISTH BBIPAKEHHS,
YpaBHEHHUS, HEPABEHCTBAa M CHUCTEMBI 110 YCJIOBHIO 33Ja4H, HCCIEJOBaTh IMOCTPOCHHBIC
MOJIEJIH C UCTIOJIH30BAHUEM amrapaTa ajareopsl

3 OyHKIMH U rpaduKu

3.1 OnepupoBaTh MOHATHAMH: HEpHOIMYEcKas (YHKUMS, NPOMEKYTKH MOHOTOHHOCTH
(bYHKIMHM, TOYKH SKCTpeMyMa (QDyHKITMH, HAaHOOJbIIee W HAaMMEHbIIIee 3HAYeHHsT (PyHKIIUH
Ha MPOMEXKYTKE; UCTIONIb30BaTh UX JUIsl HCCIIeIOBaHMs (DYHKIIMH, 3a/IaHHOH rpaduKkoM

3.2 OnepupoBarth  TOHATHSAMH:  TpaduKd  IMOKa3aTeNbHOW,  JorapupMudeckol o
TPUTOHOMETPHYECKNX (YHKIMHA; H300pakaTb HMX HA KOOPAMHATHOM IUIOCKOCTH U
WCIIOJIb30BaTh AJIsl PELICHHS] YPAaBHEHUI U HEPABEHCTB

33 Wzo0pakaTb Ha KOODAMHATHOW TIJIOCKOCTH TpaduKu JUHEHHBIX YpaBHEHMH U
UCIOJIb30BaTh UX JUIsl pEIICHUS] CHCTEMBI TMHEHHBIX YpaBHEHUH

34 Ucnonp3oBath rpadukn QyHKUMH A7 UCCIENOBaHUS MPOLECCOB U 3aBUCHUMOCTEH W3
JIPYTHX Y4eOHBIX AUCHUTUINH

4 Hayaya MmaTeMaTH4eCKOro aHanm3a

4.1 OnepupoBaTh MOHATHSMHU:  HemNpepbiBHAs  (YHKUMS, NPOU3BOAHAS  (YHKLUH,
WCIIOJIb30BaTh T€OMETPHUYCCKUN M (PU3NUECKUH CMBICI MPOM3BOAHOM IS pEHICHUs 3824

42 HaxonuTte mpow3BoAHbBIE 3J€MEHTAPHBIX (PYHKIHHA, BBHIYUCISATH MPOU3BOAHBIC CYMMBI,




MPOU3BECHHS, YACTHOTO (DYHKINI

43 Hcnonbs3oBaTh NPOU3BOMHYIO JUJIsi HUCCIEAOBaHUS (YHKIMM HAa MOHOTOHHOCTh H
AKCTPEMYMBI, IPUMEHSTH Pe3yIbTaThl HCCIIETOBAHM K IIOCTPOCHHIO TpadKOB

4.4 Hcnons30BaTh MPOU3BOJHYIO AJId HAXOXKACHUA HAWJIYUYIICTO PCHICHUA B IIPUKIIAAHBIX, B
TOM YHCJIC COITMAJIBHO-OKOHOMHWYCCKUX, 3aJadax

4.5 OnepupoBatrh MOHIATUAMU: TIEpPBOOOpa3Has M MHTErPA, MOHUMATh I€OMETPUUYCCKUUN U
(bu3MYIeCcKuil CMBICT HHTErpata

4.6 Haxonute nepBooOpa3Hble 3JeMEHTAPHBIX (D)YHKIIHIA, BBIYUCIISATh HHTETPAI 10 (hopMyJie
Herorona — JleiiOaumna

4.7 Pemrate mpuKTamHbIe 3a1a9d, B TOM YUCIIE COITUAITBHO-2KOHOMHUIECKOTO M (PU3NIECKOTO
XapakTepa, CPeACTBAMH MaTEeMAaTHIECKOTO aHaIn3a

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KJIACC
Kon [IpoBepsieMblil AIEMEHT COEPHKAHUS
1 Yuciia 1 BBIYUCICHUS
1.1 Panmonansupie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE APOOM, TPOIIEHTHI,

OeCKOHEUHBIE MepHOANYECKHE APoOH. ApuMeTHUECKUE OTepaluy C PAUOHATBHBIMA
YHcliaMu, TPeo0pa30BaHUs YHCIOBBIX BbIpaxeHuil. [I[pumMenenue qpobeil 1 mpoueHToB
JUIsl pellieHus] NPUKJIAIHBIX 3a]1a4 U3 Pa3IMuHbIX OTpaciiell 3HaHUHN U peaJIbHOM JKU3HU

1.2 JeiicTButenpHble uncia. PanonanbHble U UppaldoOHalIbHbIE Yyncia. ApudmMernyeckue
ornepanuu ¢ JeHCTBUTENbHBIMH uYHciaamMu. [IpuOnmxk€HHbIE BBIYUCIECHUSA, TNpaBUiIa
OKPYIVICHUS, IPUKUIKA U OLICHKA PE3YJIbTATa BHIYUCICHUN

1.3 Crenensb ¢ 1iensIM nokaszareneM. CtanaapTHas (opMa 3alMCcH J€HCTBUTENIBHOTO YHCTA.
Hcnonp3oBanue nmoaxonsuiel popmel 3amUCH IEHCTBUTENbHBIX UYUCEN JUISl PELICHHS
MIPAKTUYECKUX 3a/1a4 U IPEICTaBICHUs JaHHBIX

1.4 Apudmernueckuil KOopeHb HaTypajbHOM creneHH. JleHCTBUS ¢ apudMeTHUECKUMHU
KOpHSIMHM HaTyPAJIbHON CTENEHU

1.5 CuHyCc, KOCHHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC, AapKKOCHHYC,
apKTaHI'C€HC YHUCIIOBOIO apryMeHTa

2 YpaBHEHHUsI U HEpABEHCTBA

2.1 ToxzaecTBa U TOXKAECTBEHHbIE TPe0Opa30BaHUS

2.2 [IpeoOpa3oBaHre TPUTOHOMETPUUECKHUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHE
(bopMmyIbI

2.3 VYpaBHeHHe, KopeHb ypaBHeHus. HepaBeHcTBO, pemieHue HepaBeHCTBA. Meron
VHTEPBAJIOB

2.4 Pemenue 1eabix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUHN 1 HEPABEHCTB

2.5 Penrenne nppalimoOHaIbHBIX YPaBHEHNUH U HEPABEHCTB

2.6 PenreHne TpUroHOMETpUYECKUX YPAaBHEHHUN

2.7 [IpuMeHeHne ypaBHEHNI M HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKHX 3a7a4 U 3a7a4 U3
pa3nuyHbIX 0071acTell HAYKH U peaIbHOM KU3HU

3 OyHKIMH U TpaPUKH

3.1 OyHkius, crnocodbl 3amanus QyHkuuu. ['paduk Qyskinuu. B3aumao oOpartHbIe

byHKIAH




32 OOnacte ompeneneHuss W MHOXXECTBO 3HaueHUH QyHkiuu. Hymm  QyHKmm.
[TpoMexyTKH 3HaKONOCTOSHCTBA. YETHBIC M HEUETHBIC (PyHKIMU

3.3 CrenennHas (GyHKIMSI C HATYpaJIbHBIM M IIEJIBIM TIOKa3zatesieM. EE cBolicTBa u rpaduk.
CpoiicTBa 1 rpa K KOpHS 1-OW CTCTICHH

34 Tpuronomerpuieckass OKPY)XKHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKHX (DYyHKITHIA
YHCJIOBOTO apryMeHTa

4 Havana maremaTnueckoro aHaiamnsa

4.1 IlocnegoBaTrensbHOCTH, CIOCOOBI 3aJaHMs  ITOCIEIOBATEIbHOCTEH. MOHOTOHHBIE
MOCJIeI0BATEILHOCTH

4.2 Apudmernueckass H TEOMETpPHUECKas Mporpeccuu. beckoHeuHo yObIBaromas

reomerpuueckas nporpeccusi. CymMma OeCKOHEYHO YOBIBAaIOIIEH T€OMETPUYECKOM
nporpeccun. Dopmysna CIO0XHBIX HPOLEHTOB. VcCIoib30BaHWE MPOTpecCcUu IS
pellIeHrs peabHbIX 3a]a4 MPUKJIAIHOTO XapaKTepa

5 MHo:KecTBa U JIOTUKA

5.1 MHoXxecTBO, omnepanuu HaJx MHoecTBamu. [luarpammbl Oiinepa — Benna.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO —arrapara Jyuisi OINHUCAaHUSl pealbHBIX
MIPOLIECCOB U SBJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB

5.2 Onpenenenue, TeopeMa, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC

Kon IIpoBepsemblil 37IEMEHT COJIEPHKAHUS

1 Uucna v BEIYUCIEHUS

1.1 HarypanbHble u uenbie uncia. [IpusHaku 1eJIMMOCTH 1IEJIBIX YUCEI

1.2 Cremnensb ¢ parmoHaIbLHBIM MoKa3aTeneM. CBOMCTBA CTETICHH

1.3 Jlorapudwm uncna. JlecsiTHuHble ¥ HATYypaJIbHBIE JIOTapU(MBI

2 YpaBHEHHsI U HEPABEHCTBA

2.1 IIpeoOpazoBanue BRIpAXKEHHIA, COJEPKAIINX JIOTapU(DMBI

2.2 [TpeoOpazoBaHue BEIpAXKEHUH, COJEPKAIIMX CTENIEHHU C PAIMOHALHBIM MOKa3aTeIeM

2.3 IIpumepsl TPUrOHOMETPUYECKUX HEPABEHCTB

2.4 Iloka3aTenbHblE YPAaBHEHUS U HEPABEHCTBA

2.5 Jlorapudmuyeckue ypaBHeHUSI M HEPABEHCTBA

2.6 Cucrembl TMHEHHBIX YpaBHEHUN. Perienne npukiagHbix 3aa4 ¢ TOMOIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUI

2.7 CucTeMBbl U COBOKYNTHOCTH PallMOHAJIBHBIX YPABHEHUH U HEPABEHCTB

2.8 [IpumeneHne ypaBHEHHI, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUECKHX 33/1a4 U 33714 U3
pasIM4HbIX 00JacTeil HAYKH U peabHOM KU3HH

3 OyHKIMH U rpaduKu

3.1 Oyuknyst. [lepuoguueckue pyHkiun. [IpoMexXyTKH MOHOTOHHOCTH (YHKITUH. MaKCUMyMBbI U
MUHUMYMBI yHKuru. HanOosnpiiee u HanMeHblee 3HaueHNe QYHKIMU Ha IPOMEXYTKE

3.2 Tpuronomerpuueckue GYHKIIUH, UX CBOHCTBA U rpadHKH

33 [okazaresnbHas u JorapudmMudeckasi QyHKIHH, HX CBOMCTBA M TpaQUKH

34 Hcnonb3oBanue rpagikoB QYHKIUIA JJIsl pEIICHNs ypaBHEHUH U JIMHEWHBIX CUCTEM

3.5 Hcnionb3oBanue rpadukoB QyHKIMI IS KCCIIETOBAHMS TIPOILIECCOB M 3aBHCUMOCTEH, KOTOPBIE
BO3HMKAIOT NIPU PEIICHHUH 3a/1a4 U3 APYTHX YUYEOHBIX NPEIMETOB H PEaTbHOM )KU3HU

4 Hauasa maTemaTH4yeckoro aHajinsa




4.1

HerCpBIBHBIe (bYHKLII/II/I. MeTOI[ HWHTCPBAJIOB JJIS1 pCIICHUSA HCPABCHCTB

4.2 [IponsBognHas yukumu. I'eomerprdeckuii u GU3HUECKUI CMBICT TPOW3BOTHOM

4.3 IIponsBoaHbIe neMeHTapHBIX (pyHKITNH. DOPMYITBI HAX0XKIEHUS IPOU3BOTHON CYMMBI, TPOU3BEIECHUS
Y 9aCTHOTO (DYHKITHHA

4.4 [IpuMmeHeHre TPOM3BOIHOM K HCCIIEIOBAHUIO (DYHKITNI HA MOHOTOHHOCTD M DKCTPEMYMBI.
HaxoxaeHre HanOoIbIIero 1 HAMMEHBIIEero 3HaueHUs] YHKIIMU Ha OTPE3Ke

4.5 [IpumeHeHre TPON3BOIHON T HAXOXK/ICHHUS HAMTYYIIIErO PEIIeHHUS B TPUKIAIHBIX 3aa9ax, IS
ompeJiesIeHNsI CKOPOCTH Tpoliecca, 3aJaHHOT0 (OpMYIOoi nin rpapukom

4.6 ITepBooOpasnast. Tabimia mepBooOpa3HEIX

4.7 WHTerpan, ero reomeTpudeckuii u (pu3mueckuii cMpICI. Beraucienne uHTErpana mo Gopmye

Herorona — JleliOnumna




IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
poBep
SIEMOTO
TpeOOB
AHUS

ITpoBepsieMbie TpeOOBAaHUS K MPEAMETHBIM PE3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTebHOMN
MPOrPaMMBbI CPEJTHETO O0IIEro 00pa3oBaHus

1

Brnanenne meromamu J0Ka3aTeNbCTB, aJTOPUTMAaMHU peIICHHs 3aaad; yMeHue (HopMyiIupoBaTh U
OTIEpUPOBaTh TMOHATUSAMH: OIpeleseHHe, aKchoMa, TeopeMa, CJIEICTBHE, CBOICTBO, MpPU3HAK,
J0Ka3aTeNbCTBO, PABHOCHIIBHBIE (OPMYIHPOBKH; IPHUMEHATh HX; yMEHHE (OPMYIHPOBATH
o0paTHOE W TPOTHBOMNOJOXXHOE YTBEPKICHHE, MPUBOIUTH NPUMEPHl M KOHTPIPHUMEPHI,
HCII0JIB30BaTh METOA MaTeMaTHYeCKOM WHAYKIUHA, TIPOBOAUTE JOKA3aTCIbHBIC PACCYKACHUA IIPU
pelieHnn 3ajad, OIEHUBATH JIOTHYECKYIO INPABWIBHOCTH PACCYXXICHUI; YMEHHE OIEepHpOBAaTh
MOHATUSIMHA: MHOXKECTBO, MOAMHOXECTBO, OINEPALH HaJl MHOXKECTBAMH; yMEHHE HCIIOIb30BaTh
TeOpCTHKO-MHO)KeCTBCHHBIP'I amnmnapar i OomnMcaHud pe€ajibHbIX IPOLCCCOB U SIBICHUN U npu
peLIeHUH 3aa4, B TOM YHCIIE U3 IPYTUX y4eOHBIX NMPEAMETOB; YMEHHE ONEPUPOBATh HOHITHIMU:
rpad, cBs3HBIN Tpad, AepeBo, UK, rpad Ha TIOCKOCTH; YMEHHE 3a[aBaTh M OIMCHIBATH Tpadbl
Pa3NUYHBIMU CIIOCOOAMH; HCIIOIB30BaTh rpadbl IPH PEIICHUH 3314

YMeHue omnepupoBaTh MOHATHSAMM: HATypajbHOE YHCIO, LEN0€ 4YHCIO, CTEHEeHb C LEJbIM
MoKa3aTresneM, KOpeHb HaTypaJbHOW CTENEeHM, CTENEeHb C PallMOHAIBHBIM MTOKa3aTelleM, CTENEHb C
JNeHCTBUTEIBHBIM IOKa3aTesIeM, JIOrapu(M dYHcia, CHHYC, KOCHHYC M TAaHI'€HC NPOU3BOJIEHOTO
Yucaa, OCTaTOK 10 MOIYJII0, PAalMOHAIBHOE YHCIO, HPpPAlMOHAIbHOE 4YHCIO, MHOXECTBa
HaTypaJIbHBIX, IEJIbIX, PAllHOHANBHBIX, JEHCTBUTENBHBIX YHCE; YMEHUE HCIOJIb30BaTh MPU3HAKU
JeTUMOCTH, HAaMMEHBIINI OOIIUIl AenuTeNlh U HaMEHbIee o0llee KpaTHOoe, anropuT™ EBkmuaa
[IPY pelIeHUH 3a]a4; 3HAKOMCTBO C PAa3JIMYHBIMU NO3UIHMOHHBIMA CHCTEMAaMHU CUHCIICHUS; YMEHHE
BBINOJIHATH BEIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHusl BRIPAXKEHUH CO CTENIEHSIMH U Jorapudmamu,
npeoOpa3oBaHus JIPOOHO-PAIOHABHBIX  BBIPAXKCHUH; yMEHHE ONEepUPOBATH IMOHSATHIMU:
MOCJIEI0BAaTENILHOCTh, apU(MEeTHUecKasi Mporpeccusi, reoMeTpudeckas MNporpeccus, OECKOHEUHO
yOBIBaOIIasi TEOMETPUYECKasi IPOTPECCHs]; YMEHHE 3aaBaTh M0OCIIEI0BATEILHOCTH, B TOM YHCIIE C
MOMOIIBI0 PEKYPPEHTHBIX (POpMyN; yMEHHE OINEepUpPOBATh MOHSATHAMHU: KOMILIEKCHOE YHUCIIO,
COMPSDKEHHBIE KOMILIEKCHBIE YHCIIa, MOJYJb W apryMEHT KOMIUIEKCHOTO 4YHcia, opMa 3amucu
KOMIUIGKCHBIX 4Hcen (reoMeTpudeckas, TpPUTOHOMETpHYecKas U anreOpandeckas); YMETb
MPOU3BOJUTE apu(]PMeTHUECKHE JEHCTBUS C KOMIUIEKCHBIMH YHUCIAMH; TPHBOAUTH TPUMEPHI
WCTIONIb30BAaHUSI KOMIUIEKCHBIX UHWCEJNl; OINEpUpOBaTh MOHATHAMM: MaTpuma 2%X2 u  3%3,
OIIpeIeNINTEIb MATPHUIIBl, F[EOMETPHUYECKHIA CMbICI ONPEICIUTEINS

YMeHue omnepupoBaTh TOHATHSAMH: paldOHATBHBIC, UpPPAIMOHAIBHBIE, IOKa3aTelbHBIC,
CTeTIeHHbIe, Jorapu(MUYecKre, TPUTOHOMETPUIECKIE YPABHEHUS W HEPABEHCTBA, WX CHCTEMEI,
YMEHHE OIEepPUPOBATh TOHATHUSMH: TOXKISCTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa ypPaBHCHHNA W HEPABEHCTB, PAaBHOCWIHHOCTH YpaBHEHHH, HEPAaBEHCTB M
CHUCTEM; YMEHHUE pPEeIlIaTh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C TOMOUIBIO PA3IUYHBIX MPUEMOB;
peuiaTh ypaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C MAPaMETPOM; IPUMEHSTh YPAaBHEHUS, HEPABEHCTBA,
WX CHCTEMBI JUIsl PEIICHHs MaTeMaTHYeCKUX 3ajad M 3a/Jad W3 Pa3IudHbIX 00JlacTel HaykKh U
peaIbHOM KU3HU




YMeHue omnepupoBaTh MOHATHAMU: (QYHKUUS, YETHOCTh (YHKUMH, HNEPUOAMYHOCTH (HYHKIIUH,
OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH (YHKIWH, BSKCTpeMyM (YHKIHH, HauOoJbllee u
HauMEHbIIEee 3HAUYECHUs (YHKIUM Ha IIPOMEXYTKE, HENpepbIBHAs (YHKIUS, aCUMITOTHI rpaduka
¢GbyHKUIMY, TepBas M BTOpas NPOM3BOAHAA (PYHKIMH, T'€OMETPUYECKUH M (U3UUECKUIl CMBICIT
MPOM3BOJHOM, IepBOOOpa3Hast, ONpeAeAEHHbId HHTErPai; YMEHHUE HAXOIUTh ACUMITOTHI rpaduka
(YHKUINY;, yMEHHE BBIYHMCIATH MPOW3BOJIHBIC CYMMBI, MPOW3BEACHUS, YaCTHOTO M KOMIIO3UIIMU
(GyHKUMH, HaXOAWTh YpaBHEHHWE KacaTelbHOW K TIpaguky GYHKLIMHM, YMEHHE HAaXOAWUTh
MPOM3BOJHEBIE DIEMEHTAPHBIX (YHKIHIA; YMEHHE WUCIONb30BaTh MPOU3BOJHYIO IJIsl UCCIICAOBAHUS
(GyHKUMH, HAaXOAWTh HAWOONbIIME W HAMMEHBIIWE 3HAUYCHHWS (QYHKUHMHA; CTPOUTH TrpaduKku
MHOT'OWICHOB C UCIOIb30BAaHUEM allllapaTa MaTeMAaTHYECKOr0 aHaIN3a; IPUMEHSTh IPOU3BOIHYIO
IUISl HAXOXKJCHUSI HAWTyUIllero PEeLIeHUs B NPUKJIAAHBIX, B TOM YHCIE COLUATbHO-3KOHOMUYECKUX
1 (PU3MYECKUX 3a/lauax; HaXOAUTh TUIOMaau U 00bEMBI (QUTYp ¢ TOMOIIBIO HHTETpasia; IPUBOJUTH
IIPUMEPbl MaTEMAaTHYECKOI0 MOAEIMPOBAHMSI C TOMOIIBIO AU hepeHINaIbHbIX YPaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpapuk QYHKUIWH, oOpaTHAs QyHKIMS, KOMIO3UIMA QYHKIHIA,
nuHeHas (YHKIUSA, KBaapatudHas (QyHKIWS, palioHanbHas (YHKIWS, CTeTeHHAs (QYyHKIIHS,
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHBIE TPUTOHOMETPHYECKHE (QYHKIMH, TOKa3aTeslbHas U
norapugmudeckas (YHKIHUW; yMEHHE CTPOUTh TpapUKH H3Y4YeHHBIX (YHKIHH, BBITOIHSITH
mpeoOpazoBanusl rpadukoB (YHKIUI, KCMONB30BaTh TpaduKu IS W3YYEHHS NPOIECCOB M
3aBUCHMOCTEH, TIPH PELICHUHN 3a7ad U3 IPYruX y4eOHBIX MPEIMETOB H 3a1a4 U3 pPeabHOM JKU3HU;
BBIpaXaTh (OpPMYyJIaMU 3aBUCHMOCTH MEXJY BEIMYMHAMH, UCIIOJB30BaTh CBOWCTBA M Tpaduku
(GYHKUMH [A7s1 pelieHus] ypaBHEHHMH, HEpPaBeHCTB M 3aJady ¢ MapaMeTpamu; H300pakaTh Ha
KOOPJMHATHOH MJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHM, HEPABEHCTB U UX CUCTEM

VYMeHue pematb TEKCTOBBIE 3a7a4ll PAa3HBIX TUIOB (B TOM YHCJIE HAa NPOLEHTHI, JOJIM U YaCTH, HA
IBIDKEHHE, paboTy, CTOMMOCTh TOBApOB W YCJYr, HAJOIH, 3aJa4d U3 OOJIACTH YIIpaBICHHUS
JUYHBIMH M CeMeHHbIMH (HHAHCAaMU); COCTABIATh BBIPAKCHHS, ypaBHEHUS, HEPABEHCTBA M HX
CHUCTEMBl IO YCIOBMIO 3aJlaud, MCCIENOBaTh IIOJIY4YEHHOE pEUIeHHE M  OLCHHUBATh
MPaBIONOJO0HOCTh PE3YJIbTATOB; YMEHHE MOAEIMPOBATh peajibHble CHUTyalldd Ha S3bIKE
MaTEMaTHKH; COCTaBISATh BBIPAXXCHHSA, YPABHEHHUs, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHIO
3a7a4M, UCCIE[O0BaTh IOCTPOSHHBIE MOJEIM C MHCIOJIB30BAaHHEM ammapara  anreopsl,
HMHTEPIPETHPOBAT NOITYYECHHBIN pe3yabTaT

YMeHHe OInepupoBaTh IOHITUAMHU: CpelHee apudMeTuveckoe, MelauaHa, HauOoJbllIee |
HauMeHbIllee 3HAYCHHS, pa3Max, JHUCIIEPCHS, CTaHIAPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YMEHHE W3BIIEKAaTh, HWHTEPIPETHPOBATh WH(MOPMAIUIO, TPEACTABICHHYI0 B Ta0nWIax, Ha
quarpammax, rpa)ukax, OTPakarolly0 CBOMCTBA peabHBIX MPOIECCOB U SIBJICHUMN; MPEACTABIAThH
WHGOPMAITUIO C TTOMOIIBIO TAOJHUI] ¥ JAWarpaMM; HCCIIEOBATh CTATUCTHYECKUE JAaHHBIE, B TOM
qyclie ¢ MPUMEHEHNEM T'pa)MIeCKIX METOJIOB M AIIEKTPOHHBIX CPEJICTB; TpadynIecK UCCIeI0BaTh
COBMECTHBIC HAOJIIOJICHHS C TIOMOIIBIO TUarpaMM PacCEUBaHUs M TUHCHHOMN perpeccuu

YMeHne onepupoBaTh MOHATUSMH: CIIyYalHbBI ONBIT W CcIy4alfHOEe COObITHE, BEPOSTHOCTDH
CIIy4aifHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSATHOCTh C WCIIOJIB30BAHUEM TpadUUECcCKUX
METOAOB; IMPUMEHITH (HOPMYJBI CIOXKEHUS M YMHOXEHHS BEpOSTHOCTEH, (OpMyIy ITOJHON
BeposiTHOCTH, (hopmyiy beprynnn, komOuHaTopHbIe (DaKkThl U (HOPMYJIBL; OLIEHUBATH BEPOSTHOCTU
peaNbHBIX COOBITHIH; yMEHHE ONEepHpPOBaTh MOHATHAMH: CIydaiiHas BENWYHHA, PacIpeleleHne
BEPOATHOCTEH, MAaTEMaTHYECKOE OXXUJAHWE, IUCIEPCUS M CTaHAApTHOE OTKIOHEHHE CIyJaiHOI
BEIMYMHBI, (YHKIMM pacHpeieieHus] M IUJIOTHOCTH PAaBHOMEPHOTO, IIOKAa3aTelbHOrO0 U
HOPMAaJIbHOT'O PacIpeeieHNi; YMEHNE UCIIOIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpeiesieHui aiid
pelieHus 3a/a4; 3HAKOMCTBO C TOHATHSIMH: 3aKOH OOJBINIUX YHUCET, METOJbl BBHIOOPOUYHBIX
UCCIIEIOBAaHNH; YMEHHE PUBOJUTD IPUMEPHI MIPOSBICHHS 3aKOHA OOJIBIIMX YHCEI B IPUPOAHBIX U
OOILIECTBEHHBIX SBJICHHUAX; YMEHHE ONEPHUPOBATh MOHATHAMH: COUETAHUE, MEPECTAHOBKA, YUCIIO
COYETaHH, YHCIIO MEePEeCTaHOBOK; OMHOM HBI0TOHA; yMEHHE TPUMEHATH KOMOMHATOPHBIE (DAaKThI U
paccykIeHusl AN pElIeHUs 3ajad; OLCHHBAaTh BEPOSTHOCTH PEAbHBIX COOBITHIl; COCTABIATH
BEPOATHOCTHYIO MOJIENIb M UHTEPIIPETHPOBATH MOIYUYEHHBIIN pe3yIbTaT




YMeHne onepupoBaTh MOHATUAMH: TOYKa, MHpsAMas, MIOCKOCTb, IMPOCTPAHCTBO, OTPE3OK, JIyY,
BEJIMYMHA YTJIa, IJIOCKUH yToJl, ABYTPaHHBIN Yrojl, TPEXTPaHHBIN Yrojl, CKPEIIUBAIOIIUECS MPSAMBIE,
[apajyieNbHOCTh U HNEPHEHIUKYSIPHOCTh MPSIMBIX U IUIOCKOCTEH, YIoJI MEXIY HPSAMBIMHU, YIOJI
MEXIy IPAMOH M IUIOCKOCTBIO, YIOJI MEXIYy IUIOCKOCTSIMU, PACCTOSIHHE OT TOYKH JO IUIOCKOCTH,
paccTOSHUE MEXTy MPSAMBIMH, PACCTOSHUE MEXKAY IUIOCKOCTSAMH; YMEHHE HCIOIb30BaTh MpHU
pelieHny 3aJad M3y4deHHbIe (aKThl M TEOpEeMbl IUIAHUMETPHH; yMEHHE OLICHHBATh pa3Mephl
00BEKTOB OKPYXAIOLIET0 MUPA; CTPOUTh MaTEeMaTHYECKHE MOJIENIU C IOMOLIbIO T€OMETPUUECKUX
MOHSITUH M BEJIMYMH, pelIaTh CBA3aHHbIE C HUMH NIPaKTHUECKUE 3a0a4u

10

YMeHne omnepupoBaTh IOHATHSMHU: IUIOmagb (GuUrypel, 0o0bEM (QUIYyphl, MHOTOI'DAaHHHUK,
MPaBUIBHBIM MHOTOTPaHHUK, CEYeHHE MHOTOTPaHHKKa, Ky0, apajuienenumne, Ipu3Ma, mupamMmusa,
¢urypa u MoBEpXHOCTh BpalICHUS, IIIMHADP, KOHYC, map, chepa, miomanb chepsl, miomais
[IOBEPXHOCTH INHPAMUABI, IPU3MbI, KOHyCa, LWIMHApPA, O00BEM Kyba, MpPSMOYIOJIBHOTO
napajulefienunena, NUpaMHUAbl, NPU3MbI, LUIUHApA, KOHyca, IIapa, pa3BEépTKa IOBEPXHOCTH,
CEYeHHUs1 KOHyca W IWIMHApA, MapajjieNibHble OCH WM OCHOBAHMIO, CEYEHHE I1apa, MIOCKOCTb,
Kacatomasicsi cepsl, IHIMHAPA, KOHYCa; YMCHHE CTPOUTh CEYEHHWE MHOTOTPaHHHKA, H300paXxkaThb
MHOTOT'PaHHUKHU, (DUTYpbl U TOBEPXHOCTH BpAIUCHUS, UX CEUCHHS, B TOM YHCJIE C ITOMOIIBIO
AIIEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSTh CBOHCTBAa T€OMETPUYECKUX (DUTYp, CAMOCTOSITEIHEHO
(hopMynHupOBaTh ONPEACICHUS U3Yy4aeMbIX (QUTYp, BEIABUTATh TUIOTE3bl O CBOMCTBAX U MPHU3HAKAX
reoMeTpudeckux (Guryp, O0OOCHOBBIBATH WJIM ONPOBEprarb HMX; YMEHHE MPOBOIUTH
Kiaccu(uKauio QUryp Mo pa3iIHYHBIM MPU3HAKAM, BBITOIHITH HEOOXOIUMEIE TOTOIHUTEIbHbIC
MIOCTPOEHUS

11

YMeHHE OmnepupoBaTh NOHATHUSAMM: JBWXKEHHE B IIPOCTPAHCTBE, IApPAJUICNIBHBIA IEPEHOC,
CUMMETpHUSl Ha IUIOCKOCTH W B TPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHHE MOM00MS, MOJOOHEIE
(buUrypbl; yMEeHHE pacrio3HaBaTh PaBHbBIC U TO00HbBIE (PUTYPEI, B TOM YHCIIE B IIPUPOJIE, HCKYCCTBE,
APXUTCKTYPEC, HUCIHOJB30BATH TI'COMETPHUYCCKHUE OTHOWICHUA IIpU PEIICHHUU 3aJad; HaXOAUTb
TreOMETPUUYECKHE BEIMYMHBI (JUIMHA, Yroj, IUIOMAab, 00bEM) NMpU peIleHHH 3aAad W3 JPYTUX
y4eOHBIX TPEIMETOB M M3 PEAIbHOHM XKM3HW; YMEHHE BBIYHCIISATH T'€OMETPHYECKUE BEITUYMHBI
(uMHA, yroj, IIIOMaAb, 0OBEM, IUIONIA]h MOBEPXHOCTH), UCIIONB3YS HM3ydeHHBIE (GOopMynbl U
METOABI, B TOM YMCJIC: IUIOINAJAb IMOBEPXHOCTHU NHUpPaAMHU/bI, IPU3MbI, KOHYCa, HUJIUHApPA, IJI0IIadb
ceprr; 00BEM KyOa, PSIMOYTOJIBHOTO Mapajieennesa, MTUPaMHIbl, TPH3MBI, IIHINHPA, KOHYyCA,
IIapa; yMeHHe HaXOUTh OTHOLIEHHE 00BEMOB OTOOHBIX (HUTYP

12

YMeHne onepupoBaTh MOHATUSMH: IMPSIMOYIOJIbHAs CUCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATHI
TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB, MPOM3BEIEHHE BEKTOpa Ha YHCIO, pPa3jioKeHHe
BEKTOpA 110 0a3ucy, CKalIIpHOE IPOU3BEICHNUE, BEKTOPHOE IPOM3BEICHHUE, YTOJI MEX/y BEKTOPaMHU;
YMEHHE UCIIOIb30BaTh BEKTOPHBINA M KOOPIAMHATHBIA METOJ ISl PELICHUSI TEOMETPUUECKUX 33134 U
3aJa4 IPYruX y4eOHBIX PEIMETOB
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YMeHne BbIOMpaTh NOAXOMSIIMM METOH JJIsi pELIeHus 3aJayd; IOHMMaHHEe 3HaYUMOCTU
MaTeMaTHKH B M3YYEHUH MPUPOAHBIX M OOIIECTBEHHBIX TNPOIECCOB W SIBJICHUI, yMEHHE
pacro3HaBaTh MPOSIBIEHHWE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, YMEHHE MPHBOAMTH IPUMEPHI
MaTEMaTHYECKUX OTKPBITHI POCCHICKONH M MMUPOBON MaTeMaTH4ECKON HayKH




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA EI'D 110
MATEMATHKE

Kon

HpOBepHGMLIﬁ QJICMCHT COACPIKAHUA

1 Uncna ¥ BEIYUCICHHS

1.1 HatypanbHble u nesnple ynucna. [Ipu3Haku 1eIMMOCTH LEJbIX YHCEN

1.2 Panmonansaeie uncina. OOBIKHOBEHHBIE M IECATHYIHBIC IPOOH, MPOIEHTHI, OSCKOHCYHBIC
TIEPUOTUUECKHC TPOOH

1.3 Apudmernyeckuii KOpPEeHb HATypaldbHOW creneHH. JleHCTBUS ¢ apupMeTHIECKUMHU
KOPHSIMHM HaTypaJIbHOM CTENEeHU

1.4 Cremenp ¢ 1enbIM mokazateneMm. CTelmeHb € pallMOHAIBHBIM TokazareneMm. CBOWMCTBa
CTENEHU

1.5 CuHyc, KOCHHYC M TaHI'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCJIOBOIO apryMeHTa

1.6 Jlorapudm uncina. [lecaTHUHBIC H HATYPAIbHBIE JIOTApU(PMBI

1.7 HeiictBurenpaple uncna. ApudMeTHdeckne Omepaluu C ICHCTBUTENBHBIMH YHCIIAMHU.
[MpubnmxEHHble BHIYUCICHUS, NMpaBWiIa OKPYIJICHUS, TPUKUAKA M OLEHKAa pe3yibTara
BBIYHCICHUN

1.8 [IpeobpazoBaHue BEIPAIKEHUIA

1.9 KommuiekcHsle uncna

2 YpaBHEHUS U HEPABEHCTBA

2.1 Lenpie 1 pOOHO - panOHATFHBIE YPAaBHEHUS

2.2 HppauuoHanbHbIE ypaBHEHUS

2.3 TpuroHomeTpuieckre ypaBHEHHs

24 [oka3arenbHble U JOrapupMUIecKie YpaBHEHHS

2.5 Iesbie 1 1poOHO - panOHAIbHBIE HEPABEHCTBA

2.6 WppanuonansHble HEpaBEHCTBA

2.7 [okazarenbHbIe U JorapudMuiecKue HepaBeHCTBA

2.8 TpUrOHOMETPUUYECKHE HEPABEHCTBA

2.9 CucTtemMbl U COBOKYITHOCTH YpaBHEHHUI 1 HEPABEHCTB

2.10 | YpaBHeHHUs, HEPAaBEHCTBA M CUCTEMBI C MTapaMeTpPaMHu

2.11 | Matpuiia cucteMbl TMHEHHBIX yYpaBHeHUH. OnpeieTuTenh MaTPHUIIHI

3 OyHKIMH U rpaduKu

3.1 Oynknus, crocoOwl 3ananus GyHkmy. ['paduk ¢pyHknmun. Bzanmuo oOpatHbie QyHKITHH.
Uérable u Heu€THBIe QyHKIUH. [lepuouueckre GyHKIUH

3.2 Ob6nacte ompeneneHrs 1 MHOKECTBO 3HaueHUH ¢yHkumu. Hymu ¢ynkumu. [IpomexyTku
3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PyHKIMHA. MakCHMyMbl ¥ MUHHUMYMBI
¢ynkunu. Hanbonbiiiee v HanMeHbllee 3HaUeHUe (YHKIIMU HA TIPOMEKYTKE

3.3 Crenennast GyHKIMS C HATYpPaJIbHBIM W IIEIBIM ITOKaszareneM. EE cmoiicTBa m rpaduk.
CoiicTBa 1 rpaduK KOpHs 71-0H CTENIeHU

34 Tpuronomerprueckre GYHKIINH, UX CBOWCTBA U rpadKu

3.5 INoka3zarenbHas u norapupmuueckas QYHKIMU, HX CBOWCTBA U TpaduKu

3.6 Touxu paspeiBa. AcuMnToThl rpadukoB GyHKuui. CBoWicTBa (yHKUMH, HENPEPHIBHBIX HA
OTpe3Ke

3.7 [locegoBaTenbHOCTH, CIOCOOBI 3a/ITaHUS ITOCIIEIOBATEIHHOCTEH

3.8 Apudmernueckasi 1 reoMeTpuuecKas nporpeccu. @opMysa CI0XKHBIX MPOLEHTOB

4 Hayana mareMaTHUecKkoro aHaiamnsa




4.1

[IpousBognas ¢pynkuuu. [Ipon3BogHbIE SIEMEHTAPHBIX QYHKIMHA

4.2 [Ipumenenne MPOU3BOIHON K MCCIIEOBaHUIO (DYHKITHA HA MOHOTOHHOCTD M DKCTPEMYMEI.
Haxoxenne HanOobIIero U HAMMEHBIIIETO 3HAUCHUsI (PYHKIIMU Ha OTPE3KE

4.3 ITepBooOpazHas. MuTerpan

5 MHOKeCTBa U JTIOTHKA

5.1 MHoxecTBO, onepanuy HajJ MHOKecTBaMu. Jlmarpammel Ditnepa — Benna

5.2 Jloruka

6 BeposiTHOCTB U cTaTUCTHKA

6.1 OnmcarenpHast CTAaTHCTHKA

6.2 BeposTHOCTE

6.3 KomOunaropuka

7 I'eomerpus

7.1 @urypsl Ha IJIOCKOCTH

7.2 [IpsiMbIe ¥ IJIOCKOCTH B NPOCTPAHCTBE

7.3 MHororpaHHuKu

7.4 Tena 1 NOBEPXHOCTHU BpALECHUS

7.5 KoopauHatel 1 BEKTOPHI

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YHEHUKA
* Matematuka: anredpa 1 Hayajla MaTeMaTH4YECKOI0 aHaju3a, reoMeTpus. Anredpa u Hadana

Maremaruuyeckoro ananuza. 10-11 xkmacc. Anumos 1L A., Konsarun FO.M., Tkauesa M.B. u np.
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