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INOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma y4deOHOro Kypca «AureOpa ¥ Havalia MaTEeMaTHYEeCKOTO aHAIN3a»
0azoBoro ypoBHs aisi oOyuatomuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIAapTa CPEIHEro oOmero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHH, MPEIbABIIEMBIX K MaTEeMaTHYeCKOMY OOpa30BaHMIO, U
TPAaaUIMA POCCHIICKOTO 00pa3zoBaHus. Peanmzamusi mporpaMMbl  00ECIICUMBACT OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJId CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TO3HABATEILHOTO PAa3BUTHS
JTUYHOCTH 00YYarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadana MaTeMaTHYECKOTO aHAIW3a» SBISETCS OJHUM M3 Hamboiee
3HAYMMBIX B IPOrpaMMe CTapliei MIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOecredynBaeT
MHCTPYMEHTAJIbHYIO 0a3y JUid H3Y4YEHHs] BCEX €CTECTBEHHO-HAay4yHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOPMHUPYET JIOTHYECKOE U aOCTpaKTHOE MBIIUICHUE Y4YalluXcsi Ha YpPOBHE,
HEOO0XOIMMOM JIJIsl OCBOSHHSI KYPCOB HH(POPMATHKH, O0IIIECTBO3HAHMUS, UCTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydalllhecsi OBJAJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOH HayKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anre6pbl ¥ Hayaia MaTeMaTHYeCKOro aHajau3a 3aKiIaJblBaeT OCHOBY IS YCIIEUIHOIO
OBJIA/ICHUS 3aKOHAMU (PM3UKHU, XUMHHU, OMOJIOTHH, TIOHUMAHUSI OCHOBHBIX T€HICHIIMH YKOHOMUKH
U OOLIECTBEHHON JKU3HHU, II0O3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCMOJIb30BaTh MX B IMOBCEJAHEBHOM XU3HU. B TOXKE
BpeMsl OBJIa/IeHUE aOCTPaKTHBIMH U JIOTUYECKH CTPOIMMU MaTeMaTHMYECKUMH KOHCTPYKLUSAMHU
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEPKICHMUS,
UCIMOJIb30BaTh O0OOIIEHNE M KOHKPETH3aluio, aOCTparupoBaHHE M aHAJIOTUIO, (OPMHPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xo/e n3ydenus anredpbl 1 Hadajl MaTeMaTUYeCKOro
aHaJIM3a B CTapIIel LIKOJIE y4allMecs IOJIy4aroT HOBBIM ONBIT PEIIEHUS NPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO ~ TOCTPOEHUS ~MaTeMaTUYeCKUX MOJENeH  pealbHbIX CUTyallud U
MHTEPIIPETALIMA  IOJIYYEHHBIX PEIIEHUH, 3HAKOMSTCS C MpUMEPAMU MaTEMaTHYECKHUX
3aKOHOMEPHOCTEHl B NpPUpOJIe, HayKe U B MCKYCCTBE, C BbLIAIOIIMMHCSI MaTeMaTHUYE€CKUMHU
OTKPBITHUSIMU U UX aBTOPaMH.

Kypc o0nanaer 3HauUTEIHHBIM BOCIIUTATENBHBIM ITOTEHIIMAIOM, KOTOPBIN peann3yeTcs Kak
yepe3 yueOHbI MaTepual, crnocoOCTBYIOMUN (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenupuky ydeOHOW NMeATeTbHOCTH, TPEOYIOIIeH CaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOJODKUTEILHON KOHIEHTPALMM BHUMAHUS U OTBETCTBEHHOCTH 32 IIOJYyYEHHBIN Pe3ysbTar.

B ocHoBe meroauku oOydeHusi ainredpe M HayajaM MaTeMaTUYECKOTO aHajau3a JIeKHUT
JeSITeTbHOCTHBIN MPUHLIUI 00Y4EHUsI.

Crtpykrypa Kypca «Anredpa v Hayala MaTeMaTUYECKOT0 aHaJIN3a» BKIIIOYAET CIEeAYIOIIHIe
coJepKaTelbHO-METOuUecKue JUHUU: «YUucna u BblUMCIEHUs», «DyHKIUM U TpaduKuy,
«YpaBHeHHUS U HepaBeHCTBa», «Hauana maremarnyeckoro aHanuza», «MHOXECTBAa U JIOTUKAY.
Bce ocHOBHBIE COEPKATETBHO-METOINYECKUE JIMHUM HU3Y4alrOTCS HAa IMPOTSKEHUM IBYX JIET
oOydeHus B cTapllel IIKOJie, €CTECTBEHHO JOMOJHSASA APYT Apyra U IOCTENEHHO HaChIIAsCh
HOBBIMH TEMaMH U pa3ziesamMu. JJaHHBIN Kypc SBISETCS MHTETPATUBHBIM, TOCKOJIBbKY OObEINHSET
B ce0e coiepx aHHEe HECKOJIbKUX MaTeMaTHUYeCKHUX JTUCIHUIUIMH: anreOpa, TPUTOHOMETpHS,
MaTEeMaTUYeCKUM aHaJIU3, TEOpUsl MHOXKECTB U Ap. [Io Mepe Toro kak ydamuecs OBIa[eBalOT BCE
Oonee IIMPOKUM MaTEeMaTHYECKUM almapaToM, y HHUX IOCIEA0BaTeNbHO (GOpMHUpYyeTCs U
COBEPUIEHCTBYETCSI YMEHHE CTPOUTHh MAaTEMAaTUUYECKYIO MOJIENb PeaIbHON CUTYallUH, IPUMEHSTh



3HaHUs, TOJTy4YeHHbIE B Kypce «AureOpa M Hadalsa MaTeMaTWYecKOro aHaIW3ay, IS PeLICHUs
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHONM MaTeMaTHYECKOM 3afaud, a 3aTeM HHTEPIPETHPOBAThH
IIOJIyYEHHBIN pe3yibTarT.

CopneprxaTenbHO-MeTOANYECKast TMHUSA «HHCa U BBIYMCIEHUA» 3aBeplIaeT (hopMupoBaHue
HaBBIKOB HCIOJIB30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLJIO HAYaTO B OCHOBHOM mIKoie. B
cTapiied mikojge oco0oe BHMMaHHUE yienseTcss (OPMHPOBAHUIO IMPOYHBIX BBIYMCIMTEIBHBIX
HaBBIKOB, BKIIIOYAIONIUX B ce0s MCIOIB30BAaHHE PA3IMYHBIX (OPM 3aMUCH JCHCTBUTEIHLHOTO
YHCJIa, YMEHHE PAlMOHAJIbHO BBIIOJHATH JNEHCTBUS C HUMH, J€]aTh NPUKHUIKY, OLIEHUBATH
pesynbrar. OOydaromuecs NOIY4Yal0T HAaBBIKA NPUOMMKEHHBIX BBIYUCICHHM, BBITOJHEHUS
JeMCTBUH € YMCIaMH, 3allMCAaHHBIMM B CTaHIAPTHOM (hopMe, MCIIOJIb30BaHUsI MaTeMaTHYECKUX
KOHCTAaHT, OLICHUBAHUs YU CIIOBBIX BBIPAKECHUM.

JIluaus «YpaBHEHHsI U HEPABEHCTBA» PEAIMU3YyeTCs Ha IMPOTSHDKEHUM BCEro oOydeHUus B
CTaplled WIKOJE, IIOCKOJBbKY B KaXJOM pasferne IporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOLIMX 3a7au. OOyyarommuyecs OBIaIeBalOT pa3IMuYHbIMU METOIaMH PEILIEHUS LIEbIX,
palMoOHATEHBIX, HPPALMOHANBHBIX, TOKA3aTEIbHBIX, JOTAPUPMHUUECKUX U TPUTOHOMETPHIECKUX
YPaBHEHHUH, HEPABEHCTB U UX cucteM. [loydeHHble yMEHHs UCIIOJIB3YIOTCS IPU UCCIEA0BAHUN
(GyHKIMI C TOMOIIbIO MPOU3BOJHON, PEIIEHWH MPUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXKICHHE
HauOOJIBIIMX U HAUMEHbIINX 3HaueHU (yHKuuu. JlaHHas conepKaTeiabHas JIMHUS BKIIOYAeT B
ce0st Takke (POpMUPOBAHNE YMEHUHN BBITIOIHATH pacy€Thl 10 GopMyIiaM, MpeoOpa3oBaHus LEIbIX,
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUH,
colepKalx creneHn u Jorapudmel. bmarogaps wm3ydeHHio anreOpamyecKoro Marepuana
IPOMCXOIUT AajbHEeMIee pa3BUTHE aAITOPUTMHUYECKOIO U aOCTPAKTHOTO MBILUICHHS yJyallluxcs,
(GopMHpYIOTCS HAaBBIKM JICAYKTUBHBIX PACCYXICHHH, pabOThl C CHMBOJBHBIMH (OpMaMmHu,
IpEeCTaBICHNUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HepaBeHCTB. AureOpa
npeziaraet 3 EeKTUBHBIC HHCTPYMEHTHI ISl PEIICHHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX
3a/1a4, HaTJIAIHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToANYecKass JUHUSA «DYHKIMM U TpadUKM» TECHO MEPEIIeTaeTcs C
JpPYTUMU JIMHUSAMU KypCa, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T IIOCIIEI0BATEIbHOCT U3yYEHUs
MaTepuaia. M3yueHne cTeneHHoM, moKa3aTeabHO!, JJOorapuMUIecKo U TPUTOHOMETPUUECKUX
(GyHKLIUH, UX CBOMCTB M rpauKOB, UCNOIb30BaHUE (QYHKIMH JUIsl PELIeHUs 3a/1ad U3 JIpyrux
y4eOHBIX PEIMETOB U PEATTLHOM KU3HU TECHO CBA3aHO KaK C MaTeMaTHUYECKUM aHaJIN30M, TaK U
C pelIeHrneM ypaBHeHUH U HepaBeHCTB. [Ipu aToM Gombiioe BHUMaHuUE yaenseTcs (opMUpOBaHUIO
YMEHHMsI BBIpaKaThb (OpMyJaMH 3aBUCUMOCTU MEX]y pa3jIMYHbIMHM BEIMYMHAMU, MCCIIEI0BATh
NOJy4YeHHbIe (PYHKIMH, CTPOUTH UX IpaduKu. MaTepuain 3Toi cojiepKaTeabHON JIMHUHN HallelIeH
Ha pa3BUTHE YMEHUN U HABBIKOB, II0O3BOJIIFOLINX BBIPAKaTh 3aBUCUMOCTH MEXY BEIMYMHAMHU B
pa3nn4yHoOi (hopMe: aHAIUTHYECKOM, rpaduueckoit U cioBecHO. Ero usydyeHue crnocobcTByer
Pa3BUTHIO ANTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIEHHI0O UM KOHKPETH3alHH,
UCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxxarenpHas JuHAS «Hagana maTreMaTH4ecKOro aHaan3a» MO3BOJISET CYIIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 33/1a4, JOCTYIHbBIX 00y4JaromuMcs, y
KOTOPBIX MOSIBISETCSI BO3MOXKHOCTh UCCIIEIOBATh U CTPOUTH rpaduku GyHKIUHN, ONpeAensiTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIIATE TUIOMAAN (GUryp U oObEMBI Tel, HaXOAUTh
CKOPOCTHM W YCKOpPEHHs IporeccoB. JlaHHas conep)KaTellbHas JIMHHAS OTKPBIBA€T HOBBIE
BO3MOYKHOCTH IIOCTPOCHMSI MAaTEMAaTHUYECKUX MOJEJIEH pEaJbHBbIX CUTYalUH, HaXOXKICHUS
HaWjIy4dllero pelIeHHs B MPUKIAJHBIX, B TOM YHMCIIE COIMAIbHO-3KOHOMHMUYECKHMX, 3aJ1ayax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYEeCKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(bopManbHO-IOTMYECKOT0 U KPEaTUBHOIO MBILIUICHUS, (POPMHPOBAHUIO YMEHHMH pacrno3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B Hayke, TEXHHKE M HcKyccTBe. OOyuarommecss y3HAIOT O
BBIJIAIOLIMXCS pe3yibTaTaX, HOJYYEHHBIX B X0/1€ Pa3BUTHS MaTEMAaTUKH KaK HAyKH, U UX aBTOPaX.

CopepxarenpHO-MeTOANYECKAs TMHUSA «MHOMXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSILIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. Te0pEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTUKH U MpelaraloT Haubosiee YHUBEPCANbHBIA A3BIK, 00BEIUHSIOMNI



BCE pa3lenbl MAaTEMATUKM U €€ MPWIOKEHWHM, OHU CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCLMIUINHBL B eauHoe uenoe. 1loaromy BaXkHO n1aTh BO3MOXHOCTH LIKOJBHUKY IOHMMATh
TEOPETUKO-MHOXKECTBEHHBIN A3bIK COBPEMEHHOM MaTeMAaTHKM M HCIOJb30BAaTh €ro s
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hayalla MaTEMaTHYECKOTO aHAJIN3a» MPHCYTCTBYIOT TaK)K€ OCHOBBI
MaTeMaTHYeCKOr0 MOJIEIMPOBAaHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKU IOCTPOCHUS
MOJIeJIeN peasIbHbIX CUTYallUi, UCCIIEJOBAHMSI 3TUX MOJEJNIEH C IIOMOIIBIO amnmapara aareopsl U
MaTEMAaTHYECKOTO aHaJIW3a M WHTEPIPETAluy IIOJYy4YEHHBIX pe3yibTaroB. Takue 3amaHus
BIJIETEHbl B KaXXIbl M3 Pa3AesioB IPOrpaMMbl, MOCKOJIbKY BECh MaTepuan Kypca UIMPOKO
WCIIOJIB3YETCS U1 pEeLICHUs TPUKIAIHBIX 3a1ad. 1Ipu penienny peanbHbIX IPAKTHYECKUX 3a1a4
yyaligecsi — pa3BUBAlOT  HaONIOAATENbHOCTb,  YMEHHE  HAXOOUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIOJIb30BATh AHAIOTHIO, 0000IIATE M KOHKPETH3UPOBATh IMpPoOsIEMY.
JlesarenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DELICHUS NPHUKIATHBIX 337ad OpraHu3yeTcs B
npoliecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hauajla MaTeMaTHYECKOTo aHaIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4eOHOM 1utaHe Ha U3ydYeHHE Kypca anreOpbl M Haual MaTeMaTHYecKOro aHaJiM3a Ha 6a30BOM
ypoBHe oTBoAMTCS 4 yaca B Heaenmo B 10 kiacce u 4 yaca B Henento B 11 kiacce, Bcero 3a JiBa
roja o0yueHusi — 168 gacos.

COJAEP) KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia ¥ BbIYHMCIEHUSA

Pannonanenele uncna. OOBIKHOBEHHBIE M JIECATUYHbBIE JPOOHU, MPOLEHTHI, OECKOHEUHbIE
nepuoanydeckue ApoOu. ApudmMeruyeckue Omnepaluud € PalMOHAIBHBIMM  YHCIIaMH,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHui. IlpumeHenue apoOeil M NPOLEHTOB MJs pELICHUs
MIPUKJIIAIHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIIEN 3HAHUN U PEAIBHON KU3HH.

JleiicTBuTenpHble uncia. PannoHanbHblE W MppalMOHalbHble 4Hcaa. ApupMeTHuecKue
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [TpuOnmkéHHbIe BHIYMCIEHUS, TIPaBUIa OKPYTJICHUS,
IIPUKUIKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ 1enbiM nokazatesnieMm. CtangaptHas ¢opMa 3amucy JEHCTBUTEIIBHOTO YHCIA.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcu  JIEHCTBUTENBHBIX YHCEN I pPEeLIeHUs
MPAKTUYECKUX 3a7a4 U MPECTaBICHUS JaHHbIX.

Apudmernueckuit KOpeHb HATYpaJIbHOM cTeneHu. JlefcTBUs ¢ apupMEeTUYECKUMH KOPHIMHU
HaTypaJIbHOHN CTEIIEHU.

CuHyC, KOCUHYC M TaHI'€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCIIOBOTO apryMeHTa.

YpaBHeHHUs M HEPABEHCTBA

ToxaecTBa 1 TOXKAECTBEHHbIE Pe0Opa30BaHUSI.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpaKEHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIBL.

YpaBHeHUE, KOPEHb ypaBHEeHUs1. HepaBeHCTBO, penieHne HepaBeHCcTBa. MeTo HHTEpPBaoB.

Pemienue nenbIx U 1poOHO-pallMOHANIBHBIX YPAaBHEHUH U HEPABEHCTB.

Pewenne nppaliuoHaIBbHBIX YPAaBHEHUN U HEPABEHCTB.



Peuienre TpUroHOMETPUYECKUX YPABHEHUM.
[IpuMeHeHrnEe ypaBHEHMI M HEPABEHCTB K PELICHMIO MAaTEMaTHYECKMX 3a7ad U 3aJad W3
Pa3IMYHBIX 00JIACTe HAYKU U peabHON KU3HH.

DOyHKIUM U rpadpuku

Oyuk1us, crocoosl 3ananus Gynxun. I'padux Gyaxnun. Bzanmuo oOpatHsie GyHKINN.

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHuM ¢yHkuuu. Hymu ¢pynkunu. [IpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CreneHHas (QyHKIUS C HaTypaJbHBIM M LENbIM IOKa3areneM. EE cBoiictBa m rpaduk.
CoiicTBa u rpaduk KOpHS N-0if CTETIEHU.

Tpuronomerpuyeckas OKpPY)KHOCTb, OIIPEICIIEHUE TPUTOHOMETPUUECKUX  (DYHKIMH
YH1CJIOBOI'O apIyMEHTA.

Hauyana maTeMaTH4eCKOro aHAJIN3a

[TocnenoBarenbHOCTH, — CIIOCOOBI  3aJaHUsl  IIOCIEAOBATENbHOCTEH.  MOHOTOHHBIE
HOCJIEI0BATEIbHOCTH.

Apudpmernueckass U reomerpuyeckas — nporpeccud.  beckoHeuHo — yObIBarouias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUUECKONW HMPOrpecCUi.
dopmysna CIOXKHBIX MpOLEHTOB. Mcnonap3oBaHue mporpeccuu AJis pelieHus pealbHbIX 3adad
IPUKJIAJHOTO XapakTepa.

MHuoxkecTBa M JIOTHKA

MHosecTBO, omepanuu Hajx MHOKecTBaMu. Jlmarpammbl Oinepa—BeHHa. [IpumMenenune
TEOPETHUKO-MHOKECTBEHHOI'O anmapara JUisi OIMMCaHUs pPEeajbHbIX IPOLECCOB M SIBICHUMW, NpHU
pELIeHUHN 3aj]a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CIeCTBHE, 10KA3aTEIbCTBO.

11 KUIIACC

Yuciaa ¥ BLIYHCIEHUS

Harypanbnblie u niensie uncna. [Ipu3Haku AeIUMMOCTH HENbIX YHCEIT.
Cremnens ¢ pallMOHAIBHBIM MOKa3aTesaeM. CBONWCTBA CTETICHH.
Jlorapudwm yucna. JlecaiTUYHBIC U HATYpATbHBIE JIOTAPUDMBI.

YpaBHeHHsI M HEPABEHCTBA

[Ipeobpa3oBaHue BbIpaKEHHH, COEPIKALTUX JTOoTapru(MBI.

[IpeobOpazoBanme BeIpaXKEHUH, COIEPKAIIMX CTEMIEHN C PAIIMOHALHBIM TTOKA3aTeJIeM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHUS U HEPABEHCTBA.

CucreMbl JIMHEHHBIX ypaBHEHHH. PenieHune NpUKIaIHBIX 337ad C MOMOIIBIO CHUCTEMBI
JIMHEUHBIX YPaBHEHUM.

CucTeMbl ¥ COBOKYITHOCTH PallMOHAJIBbHBIX YPABHEHU U HEPABEHCTB.

[IpumeneHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1ay U
3a/1a4y U3 pa3InYHBIX 00JIaCTEH HAYKU U PeaIbHOM KU3HH.



DYyHKUMH U TPaPUKHU

Oynkuus.  Ilepuonmueckne QyHkuuu. IIpoMexyTKn MOHOTOHHOCTH — (DYHKIUH.
MakcumMymMbl 1 MHUHUMYMbI (QyHKIuU. HambGonbliee W HauMeHbIIee 3HAUY€HUE (DYHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPadUKH.

IToka3zarenbHas u orapudmudeckas GyHKIMH, UX CBOUCTBA U IpapUKH.

Hcnonp3oBanue rpadukoB GyHKIUN A7 pelIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QyHKIUH A8 UCCIIEAOBAaHUS IIPOLECCOB U 3aBUCHUMOCTEH,
KOTOPbIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHOW KU3HH.

Havaja maTeMaTH4eCKOro aHaJIu3a

HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /ISl pEIICHUS] HEPABEHCTB.

ITpousBonnas GpyHkuuu. ['eomerprueckuii 1 Gpu3nIeCKUit CMBICI IPOU3BOIHOM.

[TpousBoaHbIe d1eMeHTapHBIX QYHKIUH. DOpMyITBl HAXO0XKICHHS TIPOU3BOAHON CYyMMBI,
IPOM3BEACHUS U YACTHOTO (DYHKIIMH.

[TpumeHeHre MPOU3BOTHOM K UCCIIEAOBAHUIO (DYHKIMIT HA MOHOTOHHOCTh U 3KCTPEMYMBI.
HaxoxneHne HauOoJIbIIero 1 HAMMEHbLIEero 3Ha4eHus: (yHKIUU Ha OTPE3Ke.

[IpuMeHeHHe TPOU3BOAHOW JUIsI HAaXOXKJIEHUsS HAWIy4dlIero pElIeHUs B NPUKIAJHBIX
3ajjauax, JJs OIpeesieHUsl CKOPOCTH Ipoliecca, 3aJaHHOTro popMyIIoi niaH rpaukom.

[lepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WuTterpan, ero reomerpudeckuil u (usndeckuil cMmbici. BbluncieHue uHTErpana 1o
dbopmyne Hetorona—JleliOnuna.
IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuebOHOro mpeamera «Maremartuka» JIOJDKHO oOecredyuBaTh JOCTHIKEHHE Ha
YPOBHE CpeaHEero ooOumero oo0pa3oBaHMs CJIEIYIOIUX JUYHOCTHBIX, METalpeiIMEeTHBIX U
IpeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPE3ybTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOro mnpenMera «MaremaTHuKa»
XapaKTEPU3YIOTCS:

I'paxtanckoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIUU OO0ydYarIlierocs Kak aKTHUBHOTO W
OTBETCTBEHHOT'O WIE€HAa POCCHUHCKOro OOIECTBa, MPEICTABIIEHUEM O MaTEMaTUYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MPOIEAyp TpakJaHCKOTO oO0IecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEHCTBOBATH C COLMUAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM.

ITaTproTHYecKkOoe BOCOUTAHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPakKTaHCKON HICHTUYHOCTH, YBOKEHUS K TIPOILIOMY H
HaCTOHH_[eMy pOCCHﬁCKOﬁ MaT€MaTuKHu, HEHHOCTHBIM OTHOIICHUEM K JOCTHXKCHUAM pOCCHﬁCKHX
MaTeMaTUKOB U POCCHUMCKOW MaTeMaTUYECKOW IIKOJbI, K UCIOJB30BAHUIO ITUX JOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUSAX, chepax SIKOHOMUKH.

I[VXOBHO-HD&BCTBGHHOFO BOCIIUTAHMUSA:

OCO3HAaHWEM JyXOBHBIX IICHHOCTEH POCCHMCKOTO Hapona; chopMHUPOBAaHHOCTHIO
HpaBCTBeHHOI‘O CO3HaHHA, DSTHYCCKOI'O ITOBCACHUA, CBA3aHHOIO C HpaKTI/IlIeCKI/IM HpI/IMeHeHI/IeM




JOCTH>KCHUN HAyKU U JIEATENIbHOCThIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMYMUBOTO OYmYIIETO.

DCTETUYSCKOS BOCIUTAHUE:

A3CTETUYECKUM  OTHOIIEHUEM K  MHPY, BKJIIOYasl  ICTETUKY  MaTEMAaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUW, PaCCYXKICHUN;, BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM aCIEKTaM Pa3IuyHbIX BUIOB HCKYCCTBA.

Duznueckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHUS MPUMEHSITh MaTEMAaTHUECKHUE 3HAHUS B MHTEPECAX 3/J0POBOTO
u Oe3zomacHoro obpa3a >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO (370pOBOE
NUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTABIXA, PETYJsIpHas (U3UYECKas aKTUBHOCTD);
buznIecKoro COBEPILIEHCTBOBAHMUS, npu 3aHSATHAX CIIOPTHUBHO-03/I0POBUTEIILHON
JIeSITEILHOCTBIO.

TpynoBoe BOCIIMTAHHE:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHMEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam pohecCHOHATTLHON JCSITEILHOCTH, CBI3aHHBIM C MAaTEMaTHUKON U €€ MPUIOKCHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBII BBHIOOP OymyIieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
camM000pa30BaHuUI0 Ha MPOTSKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOIrMYECKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYpbl, NMOHUMAHUEM BIIMSHHUS COIMATIBHO-
SKOHOMHUYECKUX TMPOILIECCOB HA COCTOSHHE IPUPOJHOW M COIMAIBHON Cpeibl, OCO3HAHUEM
MIO0ATBHOTO — XapakTepa JOKOJOTMYECKHX  MpoOJeM; OpUEHTAIMe Ha  NPUMCHCHHE
MaTeMaTUYECKUX 3HAHUN JJIS PEIlleHHus 3a/ay B 00JIACTH OKPYXAloIIe Cpelbl, MIaHUPOBaHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH CPeJIbl.

LleHHOCTH HAYYHOI'O ITO3HAHMSI:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MAaTeMaTUYeCKOW HAayKH KakK c(epbl
YEJIOBEUECKOUM NESITEIbHOCTH, ATANOB €€ Pa3BUTHUSI M 3HAYUMOCTH ISl Pa3BUTHUS IUBWIM3AINN;
OBJIQJICHHEM SI3bIKOM MAaTEMATUKHU U MAaTEMaTH4YECKOM KYIbTYpOIl KaK CpeJICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIIECTBIISITh MPOEKTHYIO U UCCIIEI0BATENBCKYIO NEATEIbHOCTh WHIUBUTYAIBHO
U B Ipynie.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHS MPOrPaMMbl yu4eOHOTO TpeaMeTa «MaTeMaTHKa
XapaKTEePU3YIOTCSI OBJIaJICHUEM YHUBEPCAIbHBIMU HO3HABAM EIbHBIMU OCliCMBUSIMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCAIbHOIMU — De2YIAMUGHbIMU
OelicmeusMu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom Gopmuposanue 6az08bix
KOZHUMUBHBIX NPOYECCO8 00VHaowuxcs (0ceoeHue mMemooos NO3HAHUS OKPYICAIWe20 MUupd,
npUMeHeHUe 102UYeCcKUX, UCCIe008AMeNbCKUX onepayuti, ymeHul pabomams ¢ ungopmayuet).

ba3oBblie JOTHMYECKHE ICUCTBHS:

e BBIBIATh U XapaKTEPU30BATh CYIIECTBEHHbIE NMPHU3HAKUM MaTEeMaTHYECKHX OOBEKTOB,
NOHATHH, OTHOIIEHUH MEXAy MOHATHAMM; (OPMYIUPOBATH OIpPEACICHUS MOHATHIA;
yCTaHaBIIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(PHUKAIMU, OCHOBAHUA JJIsi 0000IIEHUS U
CPaBHEHHUs, KpUTEPUN TPOBOJAUMOIO aHAIN3a;

e BOCIPHUHHMATH, (OPMYIUPOBATH U MPeoOpPa3OBBIBATH CYXKIACHHS: YTBEpAUTENIbHbIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIC U O0ILKE; YCIOBHBIC;



. BBIABJIATE MATEMATUYCCKHUEC 3aKOHOMCPHOCTHU, B3AUMOCBA3U U IIPOTHBOPCYM B (baKTax,
JAHHBIX, HAOJIOACHUAX M YTBEPXKACHUAX; INpeajaraTb KPUTEPUM sl BBIABICHMS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

e JleNaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIFOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e IPOBOJUTH CAMOCTOSTEIIBHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPSMBIC U
OT MPOTHUBHOTO), BHICTPAUBATh APTYMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

e BbBIOMpaTh croco0 pemeHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJBKO BapHAHTOB
peleHus, BeIOMpaTh HauboJee MOIXOMSIIUNA ¢ YIETOM CaMOCTOSTEILHO BBHIICICHHBIX
KPUTEPHUEB).

BbasoBbie uccienoBaTenbCKue 1eHCTBHS:

e  HCIIOJIB30BATh BOTIPOCHI KaK UCCIIEAOBATEIHCKUH HHCTPYMEHT ITO3HAHUS; (DOPMYITUPOBATH
BOIPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, MPOOIIEMY, YCTAHABIMBATH HCKOMOE U JaHHOE,
(GOopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIUIO, MHEHHCE,

e TMPOBOJUTH CAMOCTOSITCIIBHO CIUIAHMPOBAHHBIA SKCIIEPUMEHT, HCCICAOBAHUE 10
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTW4ecKoro oOOBEeKTa, SBJICHHS, MPOIlecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXIY 00bEKTaMU, SIBICHUSIMHU, TIPOLIECCAMU;

e  CaMOCTOATENILHO (POPMYIIMPOBATH OOOOIIEHUS M BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, WCCIICIOBaHMS, OIICHUBATH JOCTOBEPHOCTH IOJNYYEHHBIX PE3YJIbTATOB,
BBIBOZIOB M 00OOILEHNIH;

e MPOTHO3UPOBATH BO3MOXHOE PA3BUTHUE MPOIECCA, & TAKIKE BBIIBUTATh MPEIITOJIOKECHUS O
€r0 Pa3BUTHH B HOBBIX yCJIOBHUSX.

PaGotra ¢ mHpopmManmeii:

e  BBUIBIIATH AepUIINTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX IS OTBETA Ha BOIIPOC H IS
pelLeHHs 3a/1auu;

e BbIOMpaTh WHGOPMAIMIO W3 HWCTOYHUKOB pPA3IMYHBIX THUIIOB, AHAJIW3HPOBATH,
CHUCTEMaTH3UpPOBaTh M WHTEPHPETHPOBATH MH(OPMAIMIO PA3IUYHBIX BHJIOB U (hopm
NIPEJICTaBIICHHUS;

e CTPYKTYpUpOBaTh HH(pOpMaIMIO, TNPEACTaBIATh €€ B  pa3lIW4yHbIX  (QopMmax,
WTIOCTPUPOBATH TpapUuecKH;

e OIIGHUWBaTh HAAEKHOCTh MH(MOPMAIMM IO CAMOCTOATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vhueepcanvhvle KOMMYHUKAMUGHbLE Oelicmausi, 00ecneuusarn coopmupo8anHoCns
COYUANLHBIX HABLIKOG 00YUAIOUJUXCAL.

Oouienue:

e BOCIPHHHMATH U (OPMYIHUPOBATH CYKIEHHUS B COOTBETCTBHH C YCIOBHUSMHU H LIETISIMU
06HI€HI/I$I; SAICHO, TOYHO, 'PaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pC€HHUA B YCTHBIX U TMCbMCHHBIX
TEKCTax, JaBaTh MOSICHEHHs MO XOJy PEUIeHHs 3a/Jadyl, KOMMEHTHUPOBATh MOTYYCHHBIN
pe3yJbTarT;

e B X0Je OOCYXIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMON TEMBbI, TPOOIEMBI,
pemaeMoﬁ 3aaa4u, BbBICKA3bIBAaThb UACH, HALICJICHHBIC HA ITONCK PCHICHUA,; COIMMOCTaBJIATh
CBOM CYXKJICHUS C CY>KICHUSIMHU JAPYTUX YIACTHUKOB JUANIOTa, OOHAPYKUBATh pPa3Inyle U
CXOJICTBO TIO3WITUH; B KOppeKTHOW (opme (GOopMyIHpoBaTh pPa3HOIIACHS, CBOH
BO3PAKEHUS;

e TPEICTABIATH PE3YJIBTATHI PEIICHUS 3a/la4d, SKCIEPUMEHTA, MCCIICIOBAHUS, MPOCKTA;
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YUETOM 33134 MPE3CHTALUU U
0COOCHHOCTEH ayIUTOPHH.

CoOTpyJIHUYECTBO:




e TIOHMMaTh M UCIIOJIF30BATh NMPEUMYILECTBA KOMAHIHONW W MHAMBUIAYAJIbHON PabOTHI Ipn
peuieHur y4eOHBIX 3a]ad; NPUHUMATh IeJb COBMECTHOH JAESTEIbHOCTH, IUIAHHPOBATH
OpraHu3allii0 COBMECTHOM paloThl, pacmpenensiTh BHIBI padOT, IOTOBapUBATHCA,
00CyXIaTh IpoLece U Pe3ysIbTaT paboThl; 0000IIaTh MHEHNS HECKOJIBKUX JIIOCH;

e y4YacTBOBAaTh B TPYNNOBBIX (Gopmax paboTel (00CyKAeHUs, 0OMEH MHEHHI, «MO3TOBbIC
IITYPMBD» M UHBIE); BBIIIOJIHATH CBOIO YaCTh PAOOTHI U KOOPJHMHUPOBATH CBOM JEHCTBHS C
JPYTUMH WIEHAMH KOMaH/bl; OIEHUBATh KAUe€CTBO CBOETO BKJIAA B OOLIMI MPOAYKT IO
KpPHUTEPUSIM, CYOPMYITHPOBAHHBIM yJaCTHUKAMHU B3aHMMOJICHCTBHSL.

3) Vuusepcanvuvie pecynamuesnsie oeticmsus, obecneuusaom Gopmuposanue cmMulCio8bix
YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUUHOCTU.

Camoopranusanus:

COCTaBJIAThH IUJIaH, AITOPUTM pPELICHUs 3aJaud, BBIOMpATh CIIOCOO0 pemeHus ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHI C Y4ETOM HOBOI HH(pOPMAIHH.

CaMOKOHTpOJIB:

e  BJAJIETh HaBBIKAMH MTO3HABATEIBHON PePIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIMA
U MBICIMTEIbHBIX IPOLECCOB, UX PEe3yJbTaToOB; BIAJAETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJIbTaTa PEUICHNUs: MaTeMaTHUECKON 3ajauu;

e MPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEIICHUU 337ayd, BHOCHUTb
KOPPEKTUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HAWJECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLEHUBaTh COOTBETCTBUE pe3yJibTaTa LEIM U YCIOBUSM, OOBACHATH NPUUYUHBI
JOCTMO)KEHUS WIN HEIOCTHKEHUS Pe3yIbTaTOB JI€ATEIbHOCTH, HAXOUTh OIIMOKY, aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

OcBoenue ydueOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTUYECKOrO0 aHajln3a» Ha ypOBHE
cpeaHero oduiero oopa3zoBaHus JODKHO OOecleunBaTh JOCTHXKEHHE CIEeIyIOIUX MPeIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTAaTOB:

10 KJIACC

Yucia v BbIYUCICHUSA

OnepupoBaTh MOHATUSMH: PAllMOHAJIBHOE M JEWCTBUTENBHOE YMCIIO, OOBIKHOBEHHAs U
JecsITUUHas APOOb, MPOLEHTHI.

BrimonsATe apudmeTnyeckre onepaniy ¢ palMoHaIbHBIMU U ICHCTBUTEIBHBIMH YHUCIIAMHU.

BoimonHaTe npuOIMKEHHBIE BBIYUCICHUS, HWCIONB3Yys IpaBWiIa OKpYIJICHHs, JAeaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BIYMCIECHUI.

OnepupoBaTh MOHATHSAMH: CTENEHb C IEJNbIM MOKa3aTejaeM; cTaHAapTHas ¢opMma 3amucH
JeMCTBUTENILHOTO YKCIIa, KOPEHb HATYPaJbHOM CTENEHH; UCIOJIb30BaTh MOAXOJIAIIYIO (opMy
3aMycy AEMCTBUTEIBHBIX YUCEI I PEeIlIeHUs] MPAKTUUECKUX 3aj[ad U MPECTaBICHUs JaHHbIX.

OnepupoBaTh MOHATUAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOTO YIJIa; UCIIOJIb30BaTh
3aMych MPOU3BOJIBHOTO yIiia yepe3 00paTHble TPUTOHOMETpHUECKHE (PYHKIINH.



YpaBHeHHUS M HEpaBEHCTBA

OnepupoBaTh NOHATUAMM: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJIOE, PALlMOHAIBHOE,
UPPALMOHAIILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BeimonHaTe  npeoOpa3oBaHUs ~ TPUTOHOMETPUYECKHUX  BBIDAKEHMH W pelarhb
TPUTOHOMETPUYECKUE YPABHECHMUS.

BeinonuaTe npeobpazoBaHus LENbIX, PALUOHAIBHBIX M UPPALMOHAIBHBIX BBIPAXKEHUN U
peliaTb OCHOBHBIE TUIIBI LIEJIbIX, PALIMOHAIBHBIX U HPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHMsI M HEPABEHCTBA I PEIICHHUs MATEMaTUYECKUX 3a1ad M 3a7ad U3
Pa3IMYHBIX 00JIaCTe HAYKU U peabHON KU3HH.

MogenupoBaTh peajbHble CHUTyallUd Ha s3bIKE anreOpbl, COCTABIATH BBIPAKEHMUS,
YPaBHEHHsA, HEPABEHCTBA 110 YCIIOBUIO 3aJa4M, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM alapaTa anreopsl.

DyHKIUHN U ITpadUKH

OnepupoBaTh NOHATUAMU: PYHKIUS, CIOCOOBI 3a1aHUs (PYHKIMH, 001aCTh OIpeaesIeHUs U
MHOXECTBO 3HaUeHHI (HYHKIMH, TpaPuK QYHKIINH, B3aUMHO 00paTHbIC (yHKIINH.

OnepupoBaTh HOHATHAMU: YETHOCTh U HEUETHOCTh (DYHKIMH, HYJIU (DYHKIUH, TPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduku GyHKIMHA U1 peLIeHns] ypaBHEHUH.

Crpouth u 4yuTaTh rpaduKu JIUHEHHON (YHKIWHU, KBAAPATHYHOW (YHKIIMH, CTETIEHHON
(YHKLNU C LEIbIM [T0Ka3aTeNeM.

Hcnons3oBate rpadguku GyHKIUNA IS UCCIICTOBAHMS IMPOIECCOB U 3aBUCHMOCTEH IIpH
peLIeHUH 3a/ad M3 IpYTux y4eOHBIX NPEAMETOB M pealbHOM >KU3HHU; BbIpaXaTh (HopMyJamu
3aBUCUMOCTHU MEX]ly BETMYMHAMH.

Hauyana maTeMaTH4eCKOro aHAJIN3a

OmnepupoBaTh MOHITHAMHU: TOCIEIOBATEIBHOCTh, apu(METHYECKasi W TeOMETpUYecKas
POTPeCCUH.

OrniepupoBaTh MOHATUSIMH: OECKOHEUHO YOBIBAIOIIAsi T€OMETPUYECKasi IPOrPECCHsi, CyMMa
0eCKOHEUHO yOBIBaOIIEH T€OMETPUUECKOI POrPeCcCHH.

3amaBaTh MOCIEIOBATEIFHOCTH PA3IMYHBIMUA CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIENOBATEIBHOCTEH M NMPOTPECCHM ISl PEIIeHUsl peaabHbIX
3a[a4 NPUKIIAJHOTO XapaKTepa.

MHoskecTBa 1 JOTMKa

OHepI/IPOBaTI) IIOHATHUAMU. MHOKECTBO, onepam/m HaJI MHOXCCTBaAMMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JIJj1sl OMCaHUsI PEaIbHbIX IPOLIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSMU: ONPEIETIEHUE, TEOPEMA, CIIEJICTBHUE, TOKA3aTEIIbCTBO.

11 KJIACC

Yuciaa 1 BBIYMCTIEHUS

OnepupoBaTh TMOHATHSIMHU: HATypaJbHOE, UEJI0€ YHUCIO; HCIOIb30BaTh MPHU3HAKU
JIETMMOCTH LIENBIX YUCET, PA3JI0KEHUE YUCIIA HA ITPOCTHIE MHOMKUTEIM JJISl PEIIECHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTEIIEHB C PAIMOHAJIBHBIM ITOKA3aTEJIEM.

OnepupoBaTh MOHATUSMU: JIOTAPU(DM YHCIIA, TECATUIHBIE U HATYpPAIbHBIE JIOTAPU(PMBL.



YpaBHeHHUs M HEpABEHCTBA

[TpuMeHsATH CBOMCTBA  CTENEHW Uil  IIpeoOpa3oBaHUs  BBIPAKEHMM;  ONEpHpOBATh
MOHATUSMH: ITI0KA3aTEIIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX
YPaBHEHHI U HEPABEHCTB.

BoeimonuaTe npeoOpa3oBaHUs BBIPAXKEHUH, COJACPKALIMX JIOrapu(Mbl; ONEPUPOBATH
HOHATUAMM: JIOrapu(MUUECKOE YpaBHEHHE U HEPABEHCTBO; pELIaTb OCHOBHBIE THIIbI
JOrapu(pMHUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxoauts perieHns NpocTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUM U €€ pelIeHHE; UCII0Ib30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH IS PEIICHUS NPAKTUYECKUX 3a/1ay.

Haxoauts pemieHuss npoCcTEHIINX CUCTEM U COBOKYITHOCTEM palMOHAIbHBIX YPAaBHEHUU U
HEPABEHCTB.

MopnenupoBaTh peajibHblE CHUTyallUM Ha SI3bIKE aireOpbl, COCTAaBIISITb BBIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh IOCTPOSCHHBIE MOAECIH C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpauKu

OnepupoBaTh MOHATUSAMH: IEpHOANYECKass (DYHKIHS, TPOMEKYTKH MOHOTOHHOCTH
(GyHKIMH, TOYKH IKCTpeMmyMa (YHKIWH, HAauOoJblllee U HaUMEHbIee 3HAa4eHHs (YHKIUU Ha
IIPOMEXKYTKE; UCII0JIb30BATh UX JUIS UCCIIe0BaHus QYHKIUH, 3alaHHOM rpaduKom.

OnepupoBaThb  MOHATHSAMHU:  TpaduKd  TOKa3aTeNbHOM,  Jorapu@Muueckoil  u
TPUTOHOMETPHUYECKUX (PYHKIHI; N300pakaTh X Ha KOOPIMHATHOM TUIOCKOCTH M MCIIOJIB30BATh
JUISl pEIIEHUs] YPAaBHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JIMHEHHBIX ypaBHEHUH U
MCIIOJIb30BAaTh UX VIS PEILICHUSI CUCTEMBI JINHENHBIX ypaBHEHUI.

Ucnonb3oBarhk Tpaduku (QyHKIUN 171 UCCIEAOBaHUS TMPOIECCOB W 3aBUCUMOCTEH W3
JPYTUX y4eOHbIX AUCLUIUINH.

Hayana maTremMaTH4yecKoro aHajam3a

OnepupoBaTh MOHATUSAMH: HETIpepbIBHAS (YHKLUS; MPOU3BOIHAS (DYHKIIUH; HCIIOJIB30BaATh
reOMEeTPUUYECKUN U (PU3NYECKUIN CMBICI IPOU3BOIHOM /ISl pEeLICHUS 3a/1a4.

HaxonuTh Npou3BOAHBIE 3JEMEHTAPHBIX (YHKUUH, BBIUUCIATH MPOU3BOJHBIE CYMMBI,
MPOU3BEIECHUS, YACTHOTO (PYHKIIMH.

Hcnonb30BaTh NPOM3BOAHYIO JUIA HCCIEAOBaHUS (YHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEOBAHMS K TOCTPOEHUIO I'pauKOB.

Hcnonp30BaTh NMPOU3BOAHYIO JUISI HAXOXKACHMS HAWJIYYLIETO PEIICHUs B NPHUKIAJHBIX, B
TOM YHCJIE COI[UAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OmnepupoBaTh MOHATUAMHU: NEPBOOOpa3Has M HMHTErpasl; MOHUMATh T€OMETPUYECKHH U
buznyecKkuil CMbICT UHTETpaa.

Haxonute nepBooOpa3Hble 3yIeMEHTApHBIX (YHKIMHA; BBIYUCIATh MHTETpal MO (GopmyIie
Herorona—Jleiioumniia.

Pemate nmpuxmnagHble 3aaud, B TOM YHCIE COLMAIBLHO-I)KOHOMMYECKOTO M (PU3UUECKOTO
Xapakrepa, CpeICTBaMH MATEMATHYECKOT0 aHAJIN3a.
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