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MNOACHUTEJIbHAS 3AIINCKA

PaGouast mporpamma ydeOHOTO Kypca «Anredpa ¥ Hadala MaTeMaTHYECKOTO aHAIM3a»
0azoBoro ypoBHs i odydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepalibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIApTa CPEIHEro oOmero odpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHH, MPEIbABIIEMBIX K MaTEeMaTHYECKOMY OOpa30BaHMIO, U
TPAaaUIMA POCCHICKOTO 00pa3zoBaHus. Peamnzamusi mporpaMMmbl 00ECIICUMBACT OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMH OCHOBY IJId CaAMOPA3BUTHUA U HCEIIPCPLIBHOI'O
00pa3oBaHus, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOTO M IIO3HABATEILHOTO PAa3BUTHUS
JTUYHOCTH 00YJarOIIUXCS.

HOEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTU4YeCKOTO aHalu3a» SBIAETCS OJHUM H3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJbI, TTOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTANbHYIO 0a3y Uid W3y4eHHs] BCEX ECTECTBEHHO-HAyYHBIX KYpCOB, a C JpYyrou
CTOPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YallluXCs Ha YpPOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI KypCOB WH(OPMATHUKH, OOIIECTBO3SHAHUS, HCTOPUH, CIIOBECHOCTH.
B pamkax aHHOrO Kypca ydauiuecs: OBJlIaIeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HAyKH,
KoTOpas GopMyJIUpYyeT CBOU JOCTUKEHUS B MaTeMaTu4yeckoil popme.

Kypc anrebpbl 1 Hayaln MaTeMaTUYECKOTO aHAllM3a 3aKJIaJbIBA€T OCHOBY JJISl YCIEIIHOTO
OBJIAJICHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTHH, TIOHUMAaHHUS OCHOBHBIX TEHJEHUUI
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IIHU(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOJIb30BaTh UX B MOBCEJHEBHOW XU3HU. B TOXKE
BpeMs OBJIajicHHE abCTPaKTHBIMHM U JIOTMYECKH CTPOTMMH MATEMAaTUYECKUMHU KOHCTPYKIMSIMHU
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEPXKIACHMUS,
UCIMOJIb30BaTh OOOOIIEHHE M KOHKPETHU3alUIo, aOCTparMpoBaHUE M aHAJIOTHIO, (OPMHUPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIIeHHE. B Xoe n3ydenus anredpsl 1 Hadajl MaTeMaTUYecKOro
aHaju3a B CTapLIEd HIKOJIE yYalllhecsl MOJyYaroT HOBBIM ONBIT PEIIECHUs NMPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO  TOCTPOEHUS ~MaTeMAaTUYeCKUX MOJeNed  pealbHbIX CHUTyallUd U
WHTEpPIpPETAlMM TOJYYEHHBIX PEIICHUH, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTENl B NpPUpOJIe, HayKe U B HMCKYCCTBE, C BbLIAIOIIMMUCA MaTeMaTHUYECKUMU
OTKPBITUSIMU M UX aBTOPaMH.

Kypc obmnamaer 3HaYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIUAIOM, KOTOPBIA peanusyercs
Kak yepe3 y4eOHbII MaTepual, cnocoOCTBYOIU (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
TaKk ©W 4epe3 crneuupuKky ydeOHOU JACSATENBHOCTH, TpeOyromeld CaMOCTOSTEIHHOCTH,
AKKypaTHOCTH, MPOAOKUTEIbHOM KOHLIEHTPAllMM BHUMAHMSI M  OTBETCTBEHHOCTH 3a
MOJIy4EHHBIN pe3yibTarT.

B ocHoBe meronuku oOyueHHs anreOpe M HadajlaM MaTEeMaTUYeCKOro aHalM3a JICKHUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHAIN3a» BKIIIOYAET CIeTyIOoIue
coJlep)KaTeNbHO-MEeTOANYecKre JHUHUU: «Yucna u BbluuciaeHus», «DyHkuuu U rpaduxm,
«YpaBHEeHUsI U HEpaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOKeCTBA U JOTHUKa.
Bce ocHOBHBIE conepikaTelbHO-METOUYECKUE JTMHUM H3Y4aroTCsl Ha MPOTSHKEHUHM ABYX JIET
o0y4yeHHs B cTaplieil IIKoJe, eCTECTBEHHO MOMOJHSSA JIpYr Jpyra M IHOCTENEHHO HACBIIIAsCh
HOBBIMH TeMaMH U pa3fenaMu. JlaHHBIM Kypc SIBJISE€TCS HWHTETPAaTUBHBIM, IOCKOJBKY
oObenuHseT B ce0e cojepKaHue HECKOJIbKUX MaTeMAaTH4YeCKUX JUCHUIUIMH: anrelpa,
TPUTOHOMETPHSI, MaTEeMaTHUYECKHUI aHaIn3, Teopust MHOXKeCTB U Jp. [lo Mepe Toro kak y4amumecs
OBJIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHYECKHM allaparoM, y HHUX IMOCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIENb PEaJbHOM
CUTyalliu, NMPUMEHITh 3HAHUs, MOJyYeHHBIE B Kypce «AnreOpa W Hayalla MaTeMaTHYECKOTO



aHaJM3ay, A PELIEHUS CaMOCTOSITENbHO C(OPMYIMPOBAHHOW MaTeMaTHYEeCKOW 3agaud, a
3aTeM UHTEPIPETUPOBATH OJTYUEHHbBIN pe3yNbTar.

CogepxxarenpHOo-MeTOnMUecKass  JuHUSA — «YHucna W BBIYMCIICHMS)» — 3aBEpLIAECT
(dopMHpOBaHUE HABBIKOB HCIIOJNIB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOI1 mikonie. B crapiieil mkone ocoboe BHUMaHue yaemnsieTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIYUCITUTEIFHBIX HABBIKOB, BKJIIOYAIOUIMX B CE€0S MCIOJB30BAHUE DPA3MUYHBIX (hopM 3ammcu
JEMCTBUTENIBHOTO 4YHUCJA, YMEHHE pALMOHAIBHO BBIIOJHATh JACHCTBUS C HHUMH, JENaTh
OPUKUIKY, OIICHHWBaTh pe3ynbTaTr. OOydaromuecss TMONXYyYaloT HaBBIKM  MPHOIMKEHHBIX
BBIUMCJICHUM, BBINIOJHEHHUS JAEWCTBUN C YWCIaMM, 3alMCaHHBIMH B CTaHJApTHON ¢opme,
MCII0JIb30BAaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BHIPAKEHUM.

Jlunus «YpaBHEHUS M HEPABEHCTBa» pEAM3YyeTCs Ha MPOTSHKEHHUU BCEro OOYy4eHHS B
CTapuIel IIKoJIe, IIOCKOJIbKY B KaXJIOM paszesie IporpaMMmbl IPEAYCMOTPEHO pELIECHUE
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuyecs: OBJIaJeBalOT Pa3IMYHBIMU METO/IaMHU PELICHUS LIEIBIX,
palMoHATBHBIX, HPPALMOHAIBHBIX, TOKA3aTeIbHBIX, JOTApU(PMUUECKUX U TPUTOHOMETPUIECKUX
YpaBHEHUH, HEPABEHCTB U UX cUCTEM. [loydyeHHbIe YMEHHUS UCTIONb3YIOTCS MIPU UCCIIEIOBAHUN
(GYHKIMI C OMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/7ad M 3aJa4 Ha HaXOXKICHHUE
HauOOMBIINX U HAMMEHbIIUX 3HaYeHui GyHKiuu. [lanHas comepikareiabHas TUHUS BKIIOYAET B
ce0s1 Tarke (GOpPMHpPOBAHHME YMEHHUH BBINOJIHATH PACUYETHI MO (GOpMyNaM, IMpeodOpa3zoBaHUs
LEJIbIX, PAlMOHAJIbHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUYECKHUX BBIPAKEHMM, a Takke
BBIPQXECHUM, CoJepKallMX cTeneHu U jorapudmsl. brnarogaps usyuyeHuro anreOpanyeckoro
MaTepuaina MPOUCXOIUT JalbHENIee pa3BUTHE alITOPUTMHUECKOTO M aOCTPAKTHOTO MBIIIICHUS
ydamuxcs, (OPMHUPYIOTCS HABBIKH JCAYKTUBHBIX DPACCYXICHUH, PaOOTBI C CHMBOJIbHBIMU
dbopMamu, TpeacTaBlIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PEICHHS PAKTHYECKUX M €CTECTBEHHO-
HAy4HbIX 33]a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KakK S13bIKa HAYKH.

CopnepxarenbHo-MeTonnYecKass TUHUS «DyHKIMU U IpadUKU» TECHO MEpeIuieTaeTcs ¢
JPYTMMH JIMHUSMH Kypca, TOCKOJBbKY B KAakOM-TO CMBICIE 3aJaéT IOCJIEN0BATEIbHOCTD
u3ydeHuss Mmatepuana. V3ydeHwe CTEneHHOHM, TMOKa3aTeNbHOW, Jiorapudmudeckor u
TPUTOHOMETPUUYECKUX (DYHKIMM, MX CBOHCTB M TIpauKOB, MCIOJIb30BaHME (QYHKIUN s
pelieHus 3ajad U3 APYrux y4eOHbIX MpPEeIMETOB M pealbHOM JKM3HU TECHO CBSI3aHO Kak C
MaTeMaTHYeCKUM aHAJINU30M, TaK M C pellleHueM ypaBHEHMH M HepaBeHCTB. [Ipu 3Tom Gosbiioe
BHUMaHue yjensercss (pOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMH BEIMYMHAMH, HCCIEAOBAaTh TMOJIY4YeHHbIE (YHKIUU, CTPOUTh UX TpaduKu.
Martepuan 3TOH cojepKaTelbHON JMHMM HalleJleH Ha pa3BUTHE YMEHUH U HAaBBIKOB,
NO3BOJISIOIIMX ~ BBIpAXKaTh 3aBUCHUMOCTH MEXJy BEJIMUYMHAMM B  pazauuHoi  (opme:
aHAJTUTUYECKOM, Trpaduyecko U clioBecHOHM. Ero wu3ydeHwe CcrnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTH K  OOOOIIEHMIO M KOHKpETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas JnHUA «Hayana MaTeMaTMuecKOro aHajan3a» MO3BOJIET CYLIECTBEHHO
pacIMpHUTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAIHBIX 3a7a4, JOCTYIHBIX 00y4JarouMcs, Y
KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh MCCIIEIOBATh M CTPOUTH IpaduKu (PYHKIMHA, ONPEAEIATh UX
HauOOJbIIME U HAaUMEHbILNE 3HAUEHUS, BRIYUCITH IJIOMAAN GUTyp U OOBEMBI T€J, HAXOAUTH
CKOPOCTM M YCKOpPEHHs mpoueccoB. JlaHHas coaepkaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHMSI MaTeMaTHUYeCKHX MOJeJe peasbHBbIX CHUTyallMi, HaXO0KJIeHUs
HAaWIy4llero peHIeHHs] B NPUKIAIHBIX, B TOM YHCJIE COLMAJIBHO-3KOHOMHYECKHX, 3ajayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHajlu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(bopMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINUICHUS, (JOPMHUPOBAHUIO YMEHUI pacro3HaBaTh
MPOSIBJIEHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE W HckyccTBe. OOyuaromuecs Y3HaIOT O
BBIJIAIOLIUXCS PE3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTHUKU KaK HayKu, M HX
aBTOpax.



CopepxaTenbHO-METONNYECKAs JTUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM ITOCBSIIICHA
JJIEMEHTaM TEOPHUH MHOKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEACTABICHNS ITIPOHU3BIBAIOT BECH
KypC IIKOJBbHON MaTeMaTUKM U IpelaraloT Haubosiee YHUBEPCAIbHBIN A3bIK, 00bEIUHIOIINI
BCE pa3lenbl MaTeMAaTHKM M €€ IPUIIOKECHHMM, OHU CBSA3BIBAIOT pPA3HbIE MAaTeMaTH4ECKUE
JUCLMIUIMHBL B eauHoe uenoe. 1loatomy BaXXHO 1aTh BO3MOXHOCTh WIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MATEMATHKUM M HCIOJIb30BaTh €ro s
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa n Havana MaTeMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYeCKOr0 MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoJIeNiell peallbHBIX CUTYallui, UCCIIEOBAHUS 3TUX MOJIENEH C MOMOUIBIO amnmnapaTa ajareopsl u
MaTEMaTHYECKOT0 aHaJIW3a M WHTEPIPETAlUU IIOJYy4YEHHBIX pe3yibTaToB. Takue 3agaHus
BIUICTEHbI B KaXIbIH M3 pa3leloB IIPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIHPOKO
WCIIOJIB3YETCS Ul pEeLICHUs MIPUKIAIHBIX 3anad. [Ipy pelmennn peanbHbIX NPaKTUYECKUX 3a7ad
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTh,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIb30BAaTh AHAIOTMIO, 0000IIaTh M KOHKPETH3MPOBATH IPOOIEMY.
JesrenpbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB PEUICHUS TPHUKIATHBIX 3a7ad OpPTaHU3yeTCsl B
npoliecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hauala MaTeMaTHYECKOTo aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM MiiaHe Ha U3y4eHHe Kypca anreOpbl 1 Hayall MaTeMaTHYeCKOTo aHalnu3a Ha 6a30BOM
ypoBHE oTBOJIUTCA 2 yaca B Henento B 10 kmacce u 3 aca B Henento B 11 kiacce, Bcero 3a /iBa
roja o0yuenust — 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia ¥ BbIYMCIEHUSA

Parnonanenelie uncia. OOBIKHOBEHHbIE U JIECATUYHbBIE APOOH, MPOILEHTHI, OECKOHEUHbIE
nepuoguyeckue apobu. Apudmernueckue omepanuMd € palUOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. llpumeHenue apoOeil M NPOLIEHTOB MJsl pELICHUs
MIPUKJIIAHBIX 33]1a4 U3 Pa3IN4HbIX OTPACIIEN 3HAHUN U PEAIBHON KU3HH.

JleiicTBuTenpHble uncia. PanuoHanpHble M MppalMOHANbHBIE Yucia. ApuMeTHyecKue
olepanuu ¢ JASHCTBUTEIbHBIMHU YnciaMu. [IpuOmkEéHHbIC BBIYMCICHUS, IPAaBUIa OKPYTJICHHUS,
IIPUKUAKA U OLIEHKA Pe3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ menbiM mokazarenem. CtangapTHas ¢opMa 3amucH JIEUCTBUTEIBHOTO YHCIIA.
Hcnonp3oBanne mnonxonsmed (opmbl 3amucu  JEHCTBUTENBHBIX 4YHMCET JJIs  pelIeHus
MIPAKTUYECKHX 3a7a4 U IPEICTABICHUS JAHHbIX.

Apudmernueckuil KOpeHb HaTypalbHOW cTemeHu. JledcTBus ¢ apudmMeTnyecKkumMu
KOPHSIMH HaTypajibHON CTETICHH.

CuHyC, KOCUHYC U TaHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC, apKTaHT€HC
YHCIIOBOTO apryMEHTA.

YpaBHeHHUs M HEpABEHCTBA

ToxaecTBa 1 TOXKECTBEHHbIE TPe0Opa30BaHUS.

[IpeoOpazoBanre TPUTOHOMETPUUYECKUX BbIpaKeHHH. OCHOBHBIC TPUTOHOMETPHYECKHUE

bopmyIbL.



YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Pemenue nensix U ApoOHO-PAIMOHATBHBIX YPABHEHUN H HEPABEHCTB.

Penienne nppannoHalbHBIX ypaBHEHUN U HEPABEHCTB.

Penienne TpUroHOMETpUYECKUX YPABHEHUM.

IIpumeHeHrEe ypaBHEHMM M HEPABEHCTB K PELIEHUI0 MATEMaTHYECKUX 33/1ad U 3ajad U3
Pa3IMYHBIX 00JIACTe HAYKU U peabHON KU3HH.

DOyHKIUM U rpadpuKu

dyHK1uA, crocoObl 3ananus Gynkiuu. ['paduk ¢pynkiun. Bzaumuo oOpaTabie QyHKIUH.

Ob6nacTtp ompeneneHuss © MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHas (yHKIMS C HaTypaJbHbIM M Li€JbIM Ioka3areneM. EE€ cBoiicTBa U rpadux.
CaoticTBa u rpaduK KOpHS n-Oi CTEHICHH.

TpuronomeTrpuyeckass OKpPY)KHOCTb, OIpPEJEICHUE TPUTOHOMETPUUECKUX (QYHKUIMN
YHCIJIOBOI'O apryMeHTa.

Havana maTeMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHusl  IOCIENOBAaTEIbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudpmernueckass U reoMerpuueckas —mnporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH I'€OMETPHUUECKONW HPOrpecCu.
dopmyna CIOXKHBIX IIPOLEHTOB. Vcrnonp3oBaHue NMPOTPECCUM ISl PEIIECHUS PEANIbHBIX 3a1ad
IIPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoecTBO, onepanuu HaJ MHoOxecTBamu. [luarpammsel Oiinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOIO almapara Jjsl ONMMCAHMs peajbHBIX MPOLECCOB M SBIEHUH, IpU
peLIeHNH 3a]1a4 U3 IPYTUX y4eOHbIX NPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yuciia 1 BBIYUCICHUSA

Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YHUCEIL.

CreneHsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTENICHH.

Jlorapudm uncna. JlecaTuuHbIe U HATypaJIbHBIE JIOTapH(PMBI.

YpaBHeHHUs1 M HEpABEHCTBA

[IpeoOpazoBanue BeIpaKEHUH, COIEPKAINUX JTOTAPUPMEI.

[TpeoOpa3oBaHue BhIpAXKEHUH, COAEPIKAIINX CTENEHU C PAllMOHAIBHBIM MTOKA3aTEIeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE YypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TUMHENHBIX YpaBHEHMH. PenieHue NpUKIaIHBIX 3aJad C IOMOIIBIO CHCTEMBI
JIMHEHUHBIX YPaBHEHUMN.

CucTtembl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTHYECKUX 3a1ad U
3a[a4 U3 Pa3MUYHBIX 00JacTel HAYKU M peabHON JKU3HU.

DOyHKUUH U rPpaduKu



Oynaknusa.  [lepuogumveckue  GyHkmuu. [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKITHH.
MakcumMymMbl 1 MUHUMYMbI (QyHKIuU. HamOonbliee W HauMeHblIee 3HAUY€HUE (DYHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKLINHU, UX CBOHCTBA U Ipa(UKH.

[Toka3zarenbHas u orapupmuyeckas GyHKIHUU, X CBONCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GYHKIUHN ISl peICHUS] YPABHCHUHN U TMHEWHBIX CUCTEM.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCUMOCTEH,
KOTOPbIE BO3HUKAIOT IPU PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX PEIMETOB U pealbHON XKU3HH.

Havaja maTeMaTH4eCKOro aHAJIHM3a

HenpepoiBable pyHKIMU. MeTOI MHTEPBAIOB /IS PEIICHUS] HEPABEHCTB.

[TpousBonnas Gpynkiun. ['eomerpuyeckuii 1 GU3NIECKUN CMBICT IPOU3BOTHOM.

[TpousBosHble 3n1eMeHTapHbIX (QyHKIMHA. DOpPMYIIbl HaXO0XIAEHHUs MPOU3BOAHON CyMMBI,
IPOU3BEACHUS U YACTHOTO (DYHKIIMH.

[TpumeHeHne MPON3BOAHON K UCCIIEAOBAHHUIO (DYHKIIMH HA MOHOTOHHOCTH M 9KCTPEMYMBI.
Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HAYCHUsT (DYHKIIUU Ha OTPE3KE.

[IpuMeHeHHEe NPOU3BOMHOM I HAXOXKACHMS HAWIYUIIEr0 PEUICHWs B IPHUKIAIHBIX
3ajjauax, JJs ONpeeseHUsl CKOpOCTH Ipoliecca, 3aJaHHOTO (popMyIIoil niau rpaukom.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpuyeckuii M (QU3MUECKUil CcMbICI. BrplumcieHune wWHTErpana 1o
dopmyne Herorona—JleliOHua.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydebHOro npeamera «MaTemaTukay JOJDKHO oOecredrBaTh JOCTHKCHHE Ha
YpOBHE cCpelnHero oomero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METalpEeIMETHBIX U
MpEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTepPU3YHOTCA:

['paxxiaHCcKO€ BOCIIUTAHUE:!

Cc(OPMHUPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMHM OOYdYaIOUIerocss KaK AakTHBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUI, MpOIeayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U TMp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMH U HAa3HAYCHUCM.

[laTpnoTHyeckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCHICKON TPa)KTAHCKOW MIACHTHUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOSIIEMY POCCHUCKOM MaTEeMaTHUKH, I[ICHHOCTHBIM OTHOIICHHEM K JIOCTHKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM poOCCHilcKoro Hapoaa; c(hOopMHPOBaAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K  MHUPY, BKIIOYas OICTETHKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCcCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pPa3IudyHbIX BUJIOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTeMaTHYEeCKHWE 3HAaHWUA B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (uzndeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, TIPHU 3aHATUSX CIIOPTUBHO-03A0POBHUTEIHHON
JESITENIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMAaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyaymieil mpodeccun U peaan30BbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTHdeckoMy oOOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AaKTUBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MaTeMaTHYeCKON HalpaBiIeHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:!

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYNbTYpbl, IMOHUMAHHEM BIUSHUS COLHUAIbHO-
HPKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpefbl, OCO3HAHUEM



I00aTbHOTO  XapakTepa JOKOJOTMYECKUX  MpoOJieM; OpUeHTaluel Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHUMN JUIsl pelIeHMsl 3a7jad B O00JIaCTU OKPYXKAloUIe cpelpl, IIIaHUPOBaHUS
[IOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOILEH CPEJIbI.

[{eHHOCTH HAyYHOTO TO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTUYeCKOW HAayKH Kak chepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHKH M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBIATH NPOECKTHYHO M HCCIEAOBATEIIbCKYIO JI€SITEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeamera «MaremaTrukay
XapaKTepU3yIOTCS  OBJIAJECHUEM  YHUBEPCAJIbHBIMU  HO3HAGAMENbHBIMU  OeliCeUsmuU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
OelicmeusmMu.

1) Vuusepcanvhvie nosnasamenvhvle oeticmsus, obecnewusarom opmuposanue 6A306blx
KOCHUMUBHBIX NPOYECCO8 0byyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npuUMeHeHUe 102UHEeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueli).

ba3oBble nornueckue NeUCTBUS:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIGHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACNCHUSI MOHATHUMH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIINNA, OCHOBAHHS JJIsi 0000IIeHUs
U CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYITUPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIBHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIABIATH MAaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3H M MPOTUBOPEUHs B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUSX; IpEIaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JlefaTh BBIBOJIBI C HCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOUeHNUN, YMO3aKIIIOUEHUH 110 aHAIOTHH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHH (TIpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh cnocob pemieHuss y4eOHOM 3anayM (CpaBHUBATH HECKOJIBKO BapHUaHTOB
peleHns, BEIOUpaTh HanOoJIee MOIXOMAIINA ¢ YIETOM CaMOCTOSATEBHO BBIICTICHHBIX
KpUTEPUEB).

ba3oBeie uccnenoBaTenbcKue 1eHCTBUS:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  TO3HAHUS;
dbopMyIHUpOBaTh BOMPOCHI, PUKCUPYIOIINE MPOTHBOpPEUHE, MPodIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3HUIIHUIO,
MHEHHUE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIA AOKCIEPUMEHT, HWCCIEAOBAaHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTuyeckoro oObeKTa, SBIEHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXKTYy O0OBEKTaMH, SBICHUSMU, TIPOIIECCAMU;



® CaMOCTOATENHbHO (OopMyaUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MpOBEAEHHOTO HAOIOACHMS, UCCIEA0BaHUSA, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

® POTHO3UPOBATH BOZMOXKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MTPEATIOIOKCHIS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ uapopmarueit:

®  BBIBIATH AePUIUTHI HH(GOPMALIMHU, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOIPOC U
JUISL pEeUIeHHUs 3a1au;

e BbIOMpaTh UHGOPMALMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, AaHAJIU3UPOBATD,
CUCTEeMAaTHU3UPOBAaTh U HUHTEPIPETUPOBATH MH(GOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
MpEJICTaBICHHUS,

® CTPYKTYpHpOBaTh HWHGPOPMAIUIO, TMPEACTaBIATH €€ B  PA3IUYHBIX  (dopMmax,
WLTIOCTPUPOBATH TpaduuecKy;

® OICHUBATh HAASKHOCTh HH(DOPMAIMH 110 CAMOCTOSITEIHLHO CHOPMYITUPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvrvie KoMMyHUKamueHwle Oelicmsus, 00ecneuusarom c@hopmuposanHoCmy

COYUANLHBIX HABLIKOE 00YYAIOUWUXCA.

Ob6menue:

® BOCIPHUHHUMATH U (OPMYIHUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMHU
oOlIeHHs; SCHO, TOYHO, T'PAaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOAY PEIICHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

e B X0Je OOCYXKICHHs 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMON TeMBbI, TPOOIEMBI,
permraeMoil  3ajadd, BBICKA3bIBaTh WJCH, HAICJICHHBIC HA TIOUCK PEIICHUS;
COTOCTABJISITH CBOU CYXKIEHUS C CYXICHUSIMH JIPYTHX YYaCTHUKOB JHAJIOTa,
0oOHapyXUBaTh Pa3IMUMe U CXOJICTBO MO3UIIHIL, B KOPPEKTHOH hopme GPopMyIHpOBaTh
pa3HoTIIacHsi, CBOM BO3PAKECHHUS,

® MPEACTaBIATH PE3yJIbTAThl PEIICHUS 3a]aud, YKCIIEPUMEHTa, UCCIICIOBAHHUS, TPOCKTA;
CaMOCTOSITENILHO BBIOMPATh (OPMAT BBICTYIUICHUS C YYETOM 3aJad MPEe3CHTAIUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® T[IOHUMaTh U HCIOJIF30BaTh MPEUMYIIECTBA KOMAHAHOW U HHIUBUIAYATbHOU pabOTHI
Opu  pelieHud Y4eOHBIX 3ajad; MPUHUMATh I[e1b COBMECTHOW JESITeNbHOCTH,
IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOW paboThl, pachpenensTh BHIBI padoT,
JIOTOBApUBATHCS, OOCYXKJAaTh TPOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JTIOJIEH;

® yYacTBOBAaTh B IPYMIOBBIX Popmax paboTsl (00CyXIeHUsI, 0OMEH MHEHUN, «MO3TOBBIC
MITYPMBD» W UWHBIC); BBHIMOJIHATH CBOIO 4YacTh pabOThl W KOOPAMHHPOBATH CBOU
JIEHCTBUS C IPYTUMH YWICHAMHU KOMaH/Ibl; OIICHUBATh KaueCTBO CBOETO BKIIaJa B OOIIUI
MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YUaCTHUKAMHU B3aHMMOICHCTBHS.

3) Vuueepcanvnvie pecynamuegnsie oelicmsus, obecneuugarom Gopmuposarue cmovliCl08blx

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.

Camoopranuzanusi:



COCTABJIATh IJIaH, AJTOPUTM pPELICHMs 3ajadud, BbIOMpPATh CIOCOO pELIeHUs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM I[103HABATENBHOM pe(IEKCUM KaK OCO3HAaHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIPOLECCa W Pe3yJbTaTa PELICHHUs MaTeMaTU4YeCKOn
3a/1a4u;

® IpeABUAETH TPYJHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IIPH PEUICHUM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBaThb COOTBETCTBHE pE3yJlbTaTa LEIM U YCIOBUAM, OOBACHATH INPUUYUHBI
JOCTMDKEHUSI WM HEIOCTUIKEHHUs pPe3yslbTaToB JEATEIbHOCTH, HaXOIUTh OLIMOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATHBI

OcBoenue yuebHOro kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero oouiero o0pa3oBaHUs TOJDKHO OOECTIeunBaTh JOCTHIKEHUE CIIETYIOUIMX MPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yucaa 1 BLIYMCTIEHUS

OrniepupoBaTh MOHATHSIMHU: PAMOHATLHOE M JEHCTBUTEIHLHOE YHCIO, OOBIKHOBEHHAs
JeCATUYHAsS IPOOk, TPOLICHTHI.

Bemonusate apudmernyeckue omnepanud ¢ PaldOHAIBHBIMH U JACHCTBUTEIHHBIMU
YHCIaMH.

BrinonHsaTe npuOMMKEHHBIE BBIYHCICHUS, WCIOJIB3Ysl TPaBWIA OKPYIJICHHS, JeNaTh
MPUKUIKY U OLEHKY PE3yJIbTaTa BHIYUCICHHUI.

OnepupoBaTh MOHITUSIMH: CTETNICHb C LIEJBIM MOKa3aTeleM; cTaHAapTHas Gopma 3amucu
JNEHCTBUTENFHOTO YHCIIa, KOPEHb HATYpaJIbHOM CTENEHM; HCIOJb30BaTh MOAXOASIIYI0 (hOpMy
3aIACH ICVUCTBUTENIBHBIX YMCEI JUISl PEIICHUS MPAKTUYECKUX 33/1a4 Y MPEJICTaBICHUS JaHHbBIX.

OnepupoBaTh MNOHSATHUSAMH: CHUHYC, KOCHHYC M TaHT€HC TMPOU3BOJBHOIO  YIJIA;
MCIOJIF30BAaTh 3aMMCh IPOU3BOJIBHOTO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (YHKITUH.

YpaBHeHUsS M HEPABEHCTBA

OnepupoBaTh NOHATHUAMH: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; 1I€JIOC, PAIIMOHAIBHOE,
HMppalroHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BeimonuaTe  mpeoOpa3oBaHUs ~— TPUTOHOMETPHUECKUX  BBIpAXEHHH WM pemiarh
TPUTOHOMETPUUYECKUE YPABHEHHUS.

BrImotHATE peoOpa3oBaHus MENBIX, PAIIMOHAIBHBIX U UPPAMOHATBHBIX BBIPAXKEHUN U
pemaTh OCHOBHBIE TUIIBI LEJBIX, PAIMOHAIBHBIX U UPPALMOHATBHBIX YPABHEHU U HEPABEHCTB.

[IprMeHsATh ypaBHEHUS U HEPABEHCTBA I PELICHUS MATEMAaTUUYECKUX 3a/1a4d U 3ajay u3
pa3IMYHbIX 00JacTel HAYKH U PeabHOU KU3HU.



MogenupoBaTh peajbHbIE CHUTYallud Ha S3bIKE aireOpbl, COCTABIATh BBIPAKECHHUS,
yYpaBHEHHs, HEpPaBEHCTBAa 110 YCIOBHIO 3a/lauyM, KCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUM U rpadpuku

OnepupoBaTh MOHATUAMU: (YHKLUS, CIIOCOOBI 3a1aHus (PYHKIUH, 001aCTh ONpeaesIeHUs
¥ MHO>KECTBO 3HAa4eHUH QYHKIUH, rpaduK GyHKINH, B3AUMHO OOpaTHbBIE (DYHKITHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIMH, HyIU (QYHKIHUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKITUN 1)1 pEIICHUS] ypaBHCHUH.

Crpouth U yuTaTh rpaduku JTUHEHHOW (DYHKIMM, KBAaJPaTHUYHOW (DYHKIIMH, CTETICHHOMN
(YHKLINU C LENBIM ITOKa3aTeNIEM.

Hcnonb3oBare rpaduku GYHKUMN U1 UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
pelIeHUH 3aJad U3 JAPYruxX y4yeOHBbIX HPEIMETOB M peabHOW KM3HM; BbIpaXaTh (opMyIamMu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyana MaTeMaTH4eCKOro aHAJIN3a

OmnepupoBaTh MOHATUSAMH: IOCIEA0BATEIbHOCTb, apu(MeTHUecKass U IeOMeTpHuecKas
IPOTpecCu.

OnepupoBaTh MOHATHAMHU: OECKOHEYHO yOBIBAIOIIasi TEOMETPpHUYECKas POTPECCHsi, CyMMa
0EeCKOHEUYHO yOBbIBAIOIIEH r€OMETPUUECKON ITPOrPECCUU.

3aaBarh NOCIEI0BATEIbHOCTH PA3JIIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEN M MPOrPEecCHil JUIsl peleHHs] pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPAIIMH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT Ul ONUCaHUs PEaJIbHBIX MPOLECCOB
U SIBJICHUH, IPY PEUICHNH 3a/1a4 U3 JPYTUX y4eOHBIX TPEIMETOB.

OmnepupoBaTh MOHATUSAME: ONPEICICHIE, TEOpeMa, CIEJCTBHE, TOKA3aTeIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTb MOHATHSIMM: HATypallbHOE, LEJI0€ YHUCIO; HCIONb30BaTh MPU3HAKU
JEIMMOCTH LIEIIBIX YUCEI, PA3JIOKEHUE YHUCIIA HA TIPOCThIE MHOKUTEIN I PELICHUS 3a/1ay.

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUAMHU: JIOTapuM Yucia, JECATUYHbIE U HATypallbHbIE JIOTapU(MBI.

YpaBHeHus1 M HEpaBEHCTBA

[IpumeHsTh CBOMCTBa CTemeHW s TNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
MOHATUSMU: IIOKA3aTEeIIbHOE YpAaBHEHUE U HEPABEHCTBO;, pEIIATb OCHOBHBIC  THIIBI
MTOKa3aTeJIbHBIX YPABHEHHUI 1 HEPABEHCTB.

BeimonHsaTe mpeoOpa3oBaHus BBIPaKEHUHM, COJAEpKAIIMX Jorapudmbl; OMEpUpOBATH
HNOHATUSAMH: JIOTapU(MHUUYECKOE YpPAaBHEHHE U HEPABEHCTBO; pelIaTb OCHOBHBIC THIIBI
Jorapu(pMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX ypaBHEHUH U €€ pelIeHue; UCI0JIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUM IS PEILICHMS IIPAKTUYECKUX 3a1a4.



HaxonuTek penieHus NpocTEUIIUNX CUCTEM U COBOKYIMHOCTEHN pallMOHATIBHBIX YPaBHEHUN U
HEPABEHCTB.

MogenupoBaTh peaibHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI O YCIOBHIO 33Ja4M, UCCIIEA0BATh TOCTPOECHHBIE MOJIEIIHU C
HCIIOJIb30BaHUEM amrmapara anreOpbl.

DOyHKUUH U rPpapuKu

OnepupoBaTh TMOHATUSMHU: TIEpUOAWYECKass (YHKIUS, TMPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUKU SKCTpeMyMma (YHKIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX IS KCCle0BaHus (YHKIUY, 3a1aHHOI rpauKoM.

OnepupoBaTh  MOHATHAMHU:  TIpadUKd  [OKa3aTeIbHOM,  JorapuMuyeckoil  u
TPUTOHOMETPHUUYECKUX (PYHKIHI; N300pakaTh UX Ha KOOPIAUHATHOMN IIOCKOCTH U HMCIOJIB30BAThH
JUISl pELLICHUs] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JUHEHHBIX YpaBHEHHH W
MCIIOJIb30BATh UX JUISl PEILICHUSI CUCTEMBbI JINHEWHBIX ypaBHEHUI.

Hcnonp3oBate Tpaduku (QYHKIUH IS MCCIEIOBAHUS NPOIECCOB M 3aBHCUMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Havana maTemMaTnyeckoro aHajamsa

OnepupoBarh  MOHSATHSAMH:  HENpEpbIBHAS  (QYHKIUS;  TPOU3BOAHAS  (DYHKIIUU;
UCTIOJIF30BaTh T€OMETPUYECCKHIA U (PU3UIECKUI CMBICI IPOU3BOJHOM JUTsl PEIICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIM, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIMIA.

Hcnonp30BaTe TPOM3BOAHYIO ISl HCCleNOBaHHS (YHKIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThI UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB.

Hcnonb30BaTh NPOM3BOAHYIO IJIs1 HAXOXKACHUS HAWIIYYILEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UATbHO-PKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMHU: NepBOOOpa3zHas W MHTErpall; MOHMMATh I€OMETPUYECKUH U
¢bu3nyecKkuil CMbICIT UHTETrpaa.

Haxoauts mepBooOpa3Hble 3eMeHTapHbIX (YHKIHH; BBIYUCIATH MUHTErpai Mo Gopmyne
Hrrotona—Jleitbuuna.

Pemats nmpuxiagHeie 3a1a4d, B TOM YHCIE COLMATbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBAMHU MaTEMaTHUECKOI0 aHaJIn3a.
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