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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamma yueOHOTO Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a» 0a30BOTroO
ypoBHs s oOyuatomuxes 10—-11-x kmaccoB MBOY «Cpennsisi mikoa Ne 18» pa3paboTtana B
COOTBETCTBUU C TPEOOBAHUSAMMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpaszoBanuu B Poccuiickoii
denepauuny;

e mpukaza MwunOOpHaykm OT 17.05.2012 Ne 413 «OO06 yrBepx)acHUH (enepaTbHOTO
rOCyJapCTBEHHOTO 00pa30BaTENBHOIO CTaHIApTa CPeIHEero o0Imero oopazoBaHus» (C
M3MEHEHUSIMU, BHECEHHBIMU ITpUKa3oM MuHnpocsemenus ot 12.08.2022 Ne 732);

e mpukaza Munmnpocsemenus ot 18.05.2023 Neo 371 «O6 yrBepxkaeHuu (denepaibHOMI
00pa3zoBaTeIbHON MPOrpaMMBbl CPETHETO OOIIEro 00pa3oBaHUsY;

e mpukaza MunnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsnka
OpraHu3alliii W OCYIIECTBJICHUS 00pa30BaTENbHONW JEATETBHOCTH IO OCHOBHBIM
0011e00pa3oBaTeNbHBIM POTpaMMaM — 00pa30BaTeIbHBIM MPOTpaMMaM HadaIbHOTO
00111eT0, OCHOBHOTO OOIIIET0 U CPEIHEro 00IIero 00pa3oBaHUs;

o CII 2.4.3648-20 «CaHuTapHO-3MIUIEMHUOJIOTHYECKHE TpeOOBaHUS K OpraHu3alusM
BOCIIUTaHWS W OOYYECHHS, OTAbIXa U O3J0POBJICHUS JCTEH W MOJIOJSKI,
YTBEPKJACHHBIX ITOCTAHOBJIEHHEM IJIaBHOTO caHUTapHOro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'urneHnueckre HOPMATHBBI U TpeOOBaHMSI K OOECIIEYEHHIO
0e30macHOCTH W (WJIM) OE3BPETHOCTH JIA 4eJoBeKa (DAKTOPOB Cpeabl OOUTAHUS,
YTBEPKJACHHBIX ITOCTAHOBJIEHHEM IJIaBHOTO caHUTapHOro Bpada ot 28.01.2021 Ne 2;

e KOHIICMIIUU pa3BUTUA MaTEeMaTH4eCKOT0o o0Opa3oBaHus, YTIBEPXKACHHON
pacniopspbkenueM IIpaButenscra ot 24.12.2013 Ne 2506-p;

e yueOHOTO IJIaHa CpexHero oodmiero oOpa3oBaHMs, YTBEp)KJIECHHOro mpukazom MBOY
«Cpennss mkoiaa Ne 18» ot 31.08.2023 Ne 01-05/458 «O6 yTBep:KIeHUH OCHOBHOM
00pa3zoBaTeIbHON MTPOrPaMMBbI CPETHETO OOIIEro 00pa3oBaHUMY;

e (benepambHON pabouelt mporpaMmbl y4eOHOro Kypca «AnreOpa ©  Hayana
MaTeMaTHYeCKOr0 aHaliu3a», KOTOpPBIM BXOJUT B COCTaB Yy4eOHOro ImpeamMera
«MaremaTHKay.

PaGouas mporpamma ydueGHOro Kypca «Anrebpa ¥ Hadajga MaTEeMaTHYECKOTO aHAJIHU3a»
06a3o0Boro ypoBHs i oOydaronuxcs 10 —11 kimaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCyIapcTBEHHOIO 00pa30BaTEeIbHOTO CTaHAapTa cpeiHero odiiero oOpa3oBaHUs, C yYETOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHMIA, MPEABABIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U
TpaauLUi poccuiickoro ooOpaszoBanus. Peanusanus mporpammbl 00ecleYHBAeT OBIAJACHUE
KITFOYEBBIMH KOMIETCHIUSAMH, COCTABIISIFOIIMMU OCHOBY JUISI CAMOPAa3BUTHS U HEMPEPHLIBHOTO
o0pa3oBaHus, LETOCTHOCTh OOIIEKYIBTYPHOTO, JHUYHOCTHOTO U IIO3HABATEIHHOTO PAa3BUTHUS
JUYHOCTH 00YJarOIINXCSl.

HEJIX U3YYEHHUSA YYEBHOI'O KYPCA

Kpr «Aﬂre6pa N Haydalla MaTCMAaTHYCCKOI'O aHaJlu3a» SABJIACTCA OAHUM H3 HanboJce
3HAYMMBIX B IpPOTrpaMme CTapH_Ieﬁ HIKOJIBI, TMOCKOJIBKY, C OJTHOM CTOPOHBI, OH oOecreynBacT
HHCTPYMCHTAJIbHYIO 6a3y A8 U3YUCHHUA BCEX CCTCCTBCHHO-HAYYHBIX KYPCOB, a C ,[[perﬁ
CTOPOHBI, (I)OpMI/IpyCT JJOTUYECCKOEC U a6CTpaKTHOe MBINIJICHUE Yy4JalllUXCd Ha YPOBHEC,
HCO6XO,[[I/IMOM AJIs1 OCBOCHUSA KYpPCOB I/IH(l)OpMaTI/IKI/I, OGIJ.ICCTB03H3.HI/I}I, HUCTOpUH, CIIOBECHOCTH.



B pamkax 1aHHOTO Kypca yyaliuecs OBJa/IeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HAYKH,
KoTOopast (popMyaHpyeT CBOM AOCTHXKEHHSI B MaTeMaTHUECKO# (opme.

Kypc anreOpbl 1 Hauan MaTeMaTHYEeCKOTO aHAIM3a 3aKJa/bIBA€T OCHOBY JUIS YCIICIIHOTO
OBJIAZICHUSI 3aKOHAMHM (HU3UKH, XUMUH, OWOJIOTHH, TIOHUMAHUS OCHOBHBIX TEHICHIUI
HSKOHOMHKHU M OOIIECTBEHHOHN >KM3HH, IMO3BOJIIET OPHEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMITBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO HMCIOJIb30BaTh UX B IOBCEIHEBHOM kU3HU. B TOXE
BpeMsl OBJIaJICHHE aOCTPAKTHBIMHM U JIOTMYECKU CTPOTMMHU MATEMaTHYECKMMH KOHCTPYKLUSMU
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTUHHOCTH YTBEPXKICHHS,
UCTOJBb30BaTh 00O0OIIEHHE W KOHKPETHU3ALHUI0, a0CTparupoBaHHE M aHAJIOTHIO, (OPMHpYET
KpEaTHBHOE W KPUTHYECKOE MBIILIEHHE. B X0/1e n3ydeHus anreOpsl 1 HaYaJl MaTeMaTHIeCKOTO
aHaJlM3a B CTaplIed HIKOJIE ydalllhecs MOJIy4aloT HOBBIA OMBIT PEUICHHS NMPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO ~ TIOCTPOEHUSI ~MaTeMAaTU4YEeCKHMX MOJeled  peallbHbIX CHUTyaluil W
UHTEpIpETallMM  TOJYYEHHBIX pELIEeHUH, 3HAKOMSTCS C MpUMEpaMH MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEN B NpPUPOJIE, HayKe U B HCKYCCTBE, C BBIJAIOMIMMUCA MaTeMaTHUYECKUMU
OTKPBITUSIMU U UX aBTOPAMH.

Kypc oOnanaer 3HaYMTENBbHBIM BOCHUTATENbHBIM MOTEHIUAIOM, KOTOPBIM peaausyercs
Kak yepe3 yueOHBIH MaTepuas, CroCOOCTBYIOUINN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
TaKk W depe3 crnenuduky y4eOHOW eATEeTHbHOCTH, TpeOyIel CaMOCTOSATEILHOCTH,
aKKypaTHOCTH, NPOJOJDKUTEIbHOW KOHIIEHTpallMM BHUMaHUSI U OTBETCTBEHHOCTH 32
MTOJTY4EHHBIN pe3ynbTart.

B ocHoBe meroauku oOyueHus airedpe M HayalaM MaTeMaTUYeCKOTO aHaiHu3a JIEKUT
NeATeIbHOCTHBIN MPUHLUI 00yYEeHHUSL.

CrpykTypa Kypca «AnreOpa 1 Hadyajaa MaTeMaTUYECKOIO aHAJIN3a» BKIJIIOYAET CIIEIYIOLINE
coJiepKaTelbHO-METOIM4ecKue JUHUU: «YUucna u BbruucieHus», «OyHKuMM U TpaduKu»,
«YpaBHEHUs U HepaBeHCTBa», «Hauana mMaTemMarudeckoro aHanusza», «MHOMXKECTBA U JIOTHKay.
Bce ocHOBHBIE cofepkKaTeabHO-METOAMYECKUE JIMHUM HM3Y4aroTcs Ha MPOTSDKEHUM IBYX JIET
oOy4yeHus B crapuleld HIKOJe, eCTECTBEHHO AOMOJHSS Ipyr Apyra M IOCTENEHHO HachIIAsCh
HOBBIMM TeMaMHM U pasfenamu. JIaHHBIH Kypc SBISETCS HHTEIPAaTHUBHBIM, MOCKOJBKY
oObenuHseT B ce0e CoJepKaHWe HECKOJIbKUX MaTeMaTH4YecKMX AMCHUIUIMH: anreopa,
TPUTOHOMETPHUSI, MATEMAaTUUECKUI aHaIM3, TEOPHsI MHOKECTB U Ap. Ilo Mepe Toro kak yuyamuecs
OBJIaZICBAIOT BCE Oojiee MIMPOKUM MAaTEMaTHUYECKUM allaparoM, y HHMX [OCIEI0BaTEIbHO
(dopMupyeTCsT U COBEPIICHCTBYETCS YMEHHE CTPOMTh MAaTEeMAaTUYECKYI0 MOJEIb pPeaJbHOM
CUTYyalluu, NPUMEHATh 3HAHUs, MOJIydeHHble B Kypce «AureOpa M Hayala MaTeMaTHUYecKoro
aHaIM3a», JUIsl pelleHUs] CaMOCTOSITEIbHO C(OPMYIUPOBAHHOM MaTeMaTHMUYeCKOW 3ahayu, a
3aTeM MHTEPIIPETUPOBATH MOJIyYEHHBIH pe3yibTar.

CopnepxaTtenpHo-MeTOAMYEeCKass  JMHUA  «Yucma M BBIYMCICHMS»  3aBepIlaeT
(opMUpOBaHHE HABBIKOB HCIOJIb30BAHUS AECHCTBUTEIBHBIX YMCEN, KOTOpOe ObUIO HayaTto B
OCHOBHOM I1IKoje. B crapmiell mkose ocoboe BHUMaHUE yaensercss (OpMUPOBAHUIO IMPOUYHBIX
BBIUMCIIUTENIbHBIX HaBBIKOB, BKIIIOYAIONIUX B c€0sl MCHOJIb30BAHUE PA3IMYHBIX (POPM 3aMUCH
JNEUCTBUTENBHOTO 4YMCIa, YMEHHE palMOHAIbHO BBINOJHATH JEHCTBUS C HHUMH, JeNaTh
NPUKHUJIKY, OLEHMBaTh pe3ynpTar. OOydaromuecss TOJIy4aloT HaBBIKM NPHOIMKEHHBIX
BBIUMCIIEHUH, BBIMOJHEHUs JEHCTBUH C uHMCIaMH, 3allMCaHHBIMM B CTaHJIApTHOH Qopme,
UCIOJIb30BAHUS MaTeEMaTHUECKUX KOHCTAHT, OLIEHUBAHMSI YMCIOBBIX BhIPayKEHHIH.

JIuaus «YpaBHEHHMsS M HEPAaBEHCTBAa» PEAIM3yeTCsl Ha MPOTSDKEHUHM BCEro OOydeHHus B
CTapuIel IIKOJIe, IOCKOJIBKY B KaXJIOM pas3feie IporpaMMmbl NPEAYyCMOTPEHO pELIEHHUE
COOTBETCTBYIOLIHNX 337a4. O0ydaromuecs OBIaIeBal0T pa3IMuYHbIMU METOAAMU PELICHUS LETIbIX,



panMoHaNbHBIX, HPPALUOHAIBHBIX, TOKA3aTEIbHbIX, JOrapU(PMUUECKUX U TPUTOHOMETPHUECKUX
YpaBHEHUH, HEPABEHCTB U UX cUcTeM. [lomydeHHbIe yMEHUS UCTIOIb3YIOTCS IIPU UCCIIEI0OBAHUU
(GyHKIME ¢ MOMOIIBIO MPOU3BOJHOM, PEIICHUH MPUKIAAHBIX 337ad M 3a7ad Ha HAXOXKJCHHE
HanOOJIBIINX U HAMMEHBIIUX 3HaueHUH (yHKimu. [laHHas coaepkaTeNbHas JUMHUS BKIIOYAET B
ce0s1 Takke (opMHpOBaHHME YMEHHWI BBINONHATH pacu€rel 1mo (opmyrnaMm, mpeoOpa3oBaHUsS
LENbIX, PAalUOHAJIbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHHH, a TaKkKe
BBIPQKCHUH, COIEp)KAIINX CTETNEeHW W JorapudMbl. braromaps u3ydeHHI0 anreOpanveckoro
MaTepHualia MPOUCXOAUT JAbHEHIIee Pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yyamuxcs, (OPMHPYIOTCS HABBIKH JCIyKTUBHBIX PACCYXICHUH, pabOThl C CHMBOJBHBIMH
dbopmamu, peaCTaBICHUS 3aKOHOMEPHOCTEW W 3aBUCHMOCTEW B BHJIC PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE UHCTPYMEHTHI Ui PELICHUs IPAKTUYECKUX U €CTECTBEHHO-
Hay4yHBIX 33J1a4, HaTJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK 3bIKa HAyKH.

CopepxarenbHo-MeToauuecKass JTUHUS «DyHKIUU U TpadUKH» TECHO NEpEIIeTaeTcs ¢
JIPYTMMHU JIMHUSIMH Kypca, TOCKOJIbKY B KaKOM-TO CMbICNIE 3a/aéT IOCJIEJOBATEIbHOCTD
u3ydeHuss Marepuana. V3yueHue cCTeneHHOH, TMOKa3aTeNbHOM, JIorapuPMUYecCKol U
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TIpadUKOB, HCHOIb30BaHUE (DYHKUIUN IS
pelieHns 3aja4y U3 APYrux Y4eOHBIX NPEIMETOB M peaNbHOM >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYEeCKUM aHaJIM30M, TaK M C pelIeHNeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gomblinoe
BHUMaHUE yJensercs (pOpMUPOBAHUIO YMEHHS BbIpaKaThb (OpMyJaMU 3aBHCHUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMH, HCCIIENOBaTh IOJNyYeHHbIE (YHKUHH, CTPOUTh HX TIpaduKH.
Matepuan »3TOi cojepXaTelbHON JMHMM HaleJeH Ha pa3BUTHE YMEHHM W HAaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXKaTh 3aBUCHUMOCTM MEXKAY BEIMYMHAMHU B  pa3iuyHOi  (opMe:
aQHATUTHUYECKOM, Tpaduiyeckoii © cioBecHOW. Ero wm3ydeHume cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTH K  OOOOIIEHHIO U KOHKpETH3alluH,
HCIIOJIb30BAHNUIO aHAJIOTUH.

CopepxarenpHas uHus «Havama mareMaTnyeckoro aHaian3ay IMO3BOJIAET CYILIECTBEHHO
paciupuTh KPYr Kak MaTeMaTUYEeCKUX, TaK U MPUKIAJHBIX 3a/1a4, JOCTYIHBIX 00yJaroumumcs, y
KOTOPBIX MOSIBIISICTCS BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH Irpadpuku GyHKIUI, ONpeaensaTh ux
HauOOJbIINE U HAUMEHBIINE 3HAUCHUS, BBIYUCIAThH IIOMAAn GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM U YCKOpPEHHs IpoleccoB. JlaHHas cojaep)kaTrenbHas JUHHUS OTKPHIBAET HOBBIC
BO3MOHOCTH TIOCTPOEHHMSI MaTEeMaTHYEeCKUX MOJeNell peallbHbIX CHUTYallMi, HaX0XIeHUus
HAWIYYIIEro pEeLIeHUS B MPHUKIAIHBIX, B TOM YHCJIE COLHMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOTO aHallM3a CMOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(hopManbHO-JIOTHYECKOTO U KPEATUBHOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHM pPaclio3HaBaTh
MPOSIBIIEHUSI 3aKOHOB MaTEMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuaromiuecss y3HAIOT O
BBIJIAIOIIUXCST PEe3yNbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTUKUA KaKk HayKH, U HX
aBTOpax.

CopepxatenpHO-MeTOAMYECKask TUHUS «MHOXECTBa M JIOTMKa» B OCHOBHOM MOCBSIIIEHA
JIEMEHTaM TEOPUU MHOKECTB. TE€OpETUKO-MHOKECTBEHHBIE ITPEICTABICHHS IIPOHU3BIBAIOT BEChH
KypC IIKOJBHOW MaTeMaTHKU W TMpeaiararoT Hanbojee YHUBEPCATbHBIN SI3bIK, 00BHEINHSIOMNI
BCE pa3feiabl MaTEeMaTHMKd M €€ IPUIOKEHWM, OHM CBSA3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCLMIUIMHBL B eauHoe 1enoe. [[oaToMy BaXHO JaTh BO3MOYKHOCTH IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIA SI3bIK COBPEMEHHOM MaTeMaTHMKHM W HCIOJIB30BaTh €ro s
BBIPAYKEHUS CBOMX MBICIIECH.

B kypce «Anrebpa u Hadana MaTeMaTU4YeCKOTO aHajIM3a» MPUCYTCTBYIOT TAaKK€ OCHOBBI
MaTeMaTH4YeCKOTO MOJICIMPOBAHUS, KOTOpbIE NMPH3BAaHBI CPOPMHUPOBATH HABBIKM IMOCTPOEHUS



MOJIeNIel peabHbIX CUTYallUl, UCCIEIOBAHUS 3TUX MOJENIEH ¢ IOMOIIbIO anmnaparta ajreOpsl u
MaTeMaTHYECKOI0 aHajiu3a M MHTEPHpPETAluU IIOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHusd
BIUIETEHBl B KaXKAbII M3 pa3[esioB IPOrpPaMMBbI, IOCKOJIbKY BECh MaTepual Kypca IIMPOKO
UCIOJIb3YETCs Ul pEeLIeHUs MPUKIaaHbIX 3a1a4. [lpy pemenun peaabHbIX MPaKTHUYECKUX 3a/1a4
yuyaliuecss — pa3BMBAIOT  HAOIIONATENIBHOCTb,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaTbcs, HMCIOJB30BATh AHAIOTHIO, 0000IIaTh M KOHKPETH3HPOBATH MPOOIIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PELICHHUS MPHUKIAJHBIX 337ad OpPraHU3yeTcsl B
Ipolecce U3y4eHUs BCeX TeM Kypca «Anredpa U Hauasla MaTeMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

B y4e6HOM miiaHe Ha U3ydeHHe Kypca areOpsl M Hadal MaTeMaTH4ecKoro aHajau3a Ha 6a30BOM
ypoBHE oTBOAUTCS 2 yaca B Heaemto B 10 kiacce u 3 yaca B Hegento B 11 kimacce, Bcero 3a aBa
rosa oOy4yenust — 170 gacos.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yucsia ¥ BbIYUCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAnYeckue  apoobu. ApudMeTuueckwe Ornepandd ¢ PalMOHATBHBIMH  YHUCIIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUd. [Ipumenenue apoOeii M TPOIEHTOB ISl PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 PA3JIMYHBIX OTPACIEH 3HAHUN U PEAIbHOU KU3HMU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalMOHAIbHBIE yucia. Apudmernyeckue
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCICHUS, MPAaBUIa OKPYIJICHMUS,
MIPUKUKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ menbiM mnokasareneM. CranmapTHas dopma 3amucu JACUCTBUTEIBLHOTO YHCTIA.
Hcnonb3oBanue mnoaxonsdmie ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPaKTUYECKUX 337a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHON crTeneHu. JleficTBus ¢ apupmeTHuecKuMu
KOpPHSIMHM HATYPAJIbHOW CTETICHH.

CuHyc, KOCUHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpaKeHH. OCHOBHBIC TPUTOHOMETPHYECKHE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, peleHHe HepaBeHcTBa. Merton
WHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Peurenne nppanioHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Peurenne TpUroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHre ypaBHEHHMII M HEPAaBEHCTB K PEIICHUIO MATEeMaTHUYECKUX 3aJad U 3aJ1ad U3
Pa3IMYHbIX 00JaCTe HAYKH U peaIbHOM JKU3HH.

DyYyHKUUM U TPaPUKH

OyHKIWsA, criocoObl 3ananus Gyakuun. ['paduk Gyakumun. Bzanmuo oOpatHbie GyHKITUN.

OO6nacTh onpeaeneHuss 1 MHOXKeCTBO 3HaueHui (yHkiuu. Hynu dyakmuu. [Ipomexyrtku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM MoKa3zareiaeMm. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHS N-0H CTEIICHHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX  (YHKIIHMA
YHUCJIOBOIO apryMEHTa.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBaTenbHOCTH,  CIOCOOBI  3aJaHMsA  IOCJIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEOBATEIBLHOCTH.

Apudpmernueckass U reoMeTpuueckas — mporpeccud. beckoHeuHo — yObIBaromas
reomerpuyueckas nporpeccus. CymMMma OECKOHEYHO YObIBaroIlell reoMeTpUYecKoi Imporpeccuu.
dopmyna CII0XHBIX IPOLEHTOB. Vcrnonb30BaHWE MPOTPECCHM Ul PELIEHUS PEATBHBIX 3a/1ad
MPUKIIAHOTO Xapakrepa.

MHoKecTBa M JIOTHKA



MHoxecTBO, onepaluu Haja MHoXecTBamu. Juarpammel Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO anmapara Juisi OIMCaHUs pPEeajbHBbIX IPOLECCOB W SBJICHUH, IIpU
peleHNH 3aa4 U3 APYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYMCICHUS

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YUCEIL.

Crenenb ¢ pallMOHAIBHBIM MOKa3areneM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypaibHbIE JIOTAPUPMBI.

YpaBHeHusI U HepaBeHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JTOTapu(MBI.

[IpeoOpa3oBanHue BbIpaKEHUH, COAEPKALINX CTENIEHH C pallMOHAIbHBIM [OKa3aTeNIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucteMbl JIMHEMHBIX ypaBHEHUH. PelieHue NpUKIaAHBIX 3a7ad C MOMOIIBI0 CHUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEeMaTHYECKUX 3ajad U
3a/1a4 U3 pa3InYHBIX 00JIaCTEel HAYKU U PEAIbHOM KU3HH.

DyHKUUM U TPaPUKH

Oyuknusa.  [lepuogmveckue  Gyakmuu. [IpoMEeXyTKH  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMM. HaunOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenpHas u norapudmuueckas QyHKIUU, X CBOMCTBA U IpadUKH.

Hcnons3oBanue rpadhukoB GyHKITUH 1)1 pEIICHUS] YPAaBHEHUH U JIMHEHHBIX CHCTEM.

Ucnonb3oBanue rpapukoB (QyHKIUI Ui UCCIIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOSHUKAIOT MPHU PEeUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Havana maTteMaTH4ecKoro aHajimsa

HenpepriBHbie (hyHKIIMN. MeTo 1 MHTEPBATIOB JIJIs1 pELICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerprueckuii u GU3NIECKUI CMBICI IPOU3BOIHOM.

[IpousBonHbie 3neMeHTapHBIX GyHKIHUA. DOPMYNIbl HAXO0XKACHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUHA.

[IpumeHeHne TPOU3BOAHOMN K UCCIIEOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTH U SKCTPEMYMBI.
HaxosxneHne HanOoJIbIIEro ¥ HAMMEHBIIETo 3HaYeHUs1 (YHKLUU Ha OTPE3Ke.

[IpuMeHeHre TPOU3BOAHOM Il HAXOXKJICHUS HAWIYYIIEro pEUIeHUS B NPHUKIAIHBIX
3ajjauax, JJs ONpeesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOT0 GopMysoi niu rpadukom.

IlepBooOpa3nas. Tabnuua nepBooOpasHbIX.

Wuterpan, ero reoMerpuyeckuii M (¢u3MUecKuil cMbICi. BbluncieHue HMHTErpasia 1o
¢dbopmyne Hetorona—JleiiOHuma.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTnka» TOJDKHO OOECleYMBaTh JTOCTH)KEHHE Ha
YPOBHE cpenHero ooOmero o0pa3oBaHMUsA CIEAYIONIMX JMYHOCTHBIX, METAlpeIMETHBIX |
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Y/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHUS IMPOrpaMMbl Y4eOHOTrO mpeaMera «MaremaTtukay
XApaKTEPU3YIOTCS:

I'paxxraHCKO€ BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3MIMU OOydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHMCKOIrO OOIIEecTBa, MPEACTABICHUEM O MaTeMaTHUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHHUH, Mpolenyp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHl W Mp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIMUSIMH U HAa3HAYCHUEM.

[TarpnoTHyeckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHHS K MPOILIOMY
U HACTOAIIEMY POCCHWCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KCHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K HCIOJb30BAHUIO ATUX
JOCTHKEHHUH B IPYTUX HayKax, TEXHOJOTHUAX, chepax SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOrOo Hapoda; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM INPUMEHEHUEM
JOCTH>KEHUM HAyKH W JEATEIbHOCTBIO YYEHOTO; OCO3HAHHWEM JINYHOTO BKJIAJa B MOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLUIEHWEM K  MHpPY, BKIIOYas 3CTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHUH, pacCyKJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaT€MaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHMsSI TIPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
310pOBOro U Oe3omacHoro o0pasza »KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHHe, cOATAHCHPOBAHHBIA PEKUM 3aHSATUH M OTAbIXA, peryispHas (u3nueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUSA, IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JEeSATENbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYZIy, OCO3HaHUEM IIEHHOCTU TPYIOJIIOOMS; MHTEPECOM K Pa3IMYHBIM
cdepam mpodeccHoHaIbHON JIEATENHOCTH, CBS3aHHBIM C MAaTeMaTHKON U €€ NMPHIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BbIOOp Oyaymiei mpodeccuu u peann3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
caM00Opa30BaHUIO Ha MPOTSHKEHWU BCEHl JKU3HU; TOTOBHOCTBIO K AaKTMBHOMY Y4YacTHUIO B
pELICHUH IPAKTUYECKUX 3a7a4 MATEMaTU4YECKOM HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTHUECKOW KYJIbTYPHI, NMOHUMAHHEM BIMSHHUS COIMAIBHO-
JKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOW U COLMAIBHOWU Cpefbl, OCO3HAaHUEM



ro0abHOTO  XapakTepa  OSKOJIOTMYECKMX  MNpoOJieM; OpHeHTalMed Ha  [pUMEHEHUE
MaTeMaTU4YEeCKUX 3HAHWUU Ui pelIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH Cpenbl, MIIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCIJIEICTBUN JUIsl OKPYKAIOIIEH CPEJIbI.

IlenHOCTH Hay4YHOIO MO3HAHUS:

cOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOLIECTBEHHON MPAaKTUKH, IOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cgepbl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIQJICHUEM S3BIKOM MAaTEMAaTUKA W MAaTE€MaTHYECKOW KYJIbTYpOM KaK CPEICTBOM II03HAHUS
MHpA; TOTOBHOCTBIO OCYHIECTBIATH IIPOCKTHYIO M  HCCIEAOBATEIBCKYIO JIEATEIBHOCTD
VHJMBHUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMBbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — pPe2YlamUeHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecnewusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, yMeHuti pabomams ¢ uHgopmayueti).

BazoBrnie mornueckne eiCTBU:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTeMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHIATUSIMH; (HOPMYIUPOBATH OMpPEIECICHUS MOHSITUM;
yCTaHaBIUBAaTh CYIIECTBEHHbIN MPU3HAK KiIaccU(PUKAINKI, OCHOBAHUS JUIsl 00001eHus
Y CPaBHEHMsI, KpUTEPUHU TPOBOJIMMOTO aHAIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKJEHHUS: YTBEPAUTEIbHBIC U
OoTpulaTeNIbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOPEUns B (hakTax,
JMAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; Npe/yiaraTh KPUTEPUU [UIS BBISABIICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KMCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOUYEeHUN, YMO3aKIIIOUEHUH 0 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTENIHO J0KAa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUN (TIPSAMBIE
U OT TPOTHBHOTO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh CHocoO perieHus y4deOHOW 3aaayu (CpaBHHUBATh HECKOJIBKO BapHUAHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHEB).

bazoBblie uccnenoBarensckue AeCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKMM  HMHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], (GPUKCUPYIOIINE TPOTUBOPEUHUE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCIECOBAaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBIEHHS, TMpollecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SIBICHUSMU, TPOIIECCAMU;



CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOMIEHUS © BBIBOABI 10  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJyYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIJBUTAThH MPEANOI0KEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora ¢ undpopmarueii:

BBISBIIATH JePUUINTHl HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
JUIS pEIlIeHUs 3a]1auH;

BBIOMpaTh MH(OpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAJIM3UPOBATh,
CHCTEMAaTH3MPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMHQOpMAIMIO, MPEACTaBIAT, €€ B  pa3auuHbIX (opmax,
WJUTIOCTPUPOBATH TpaudecKH;

OIICHMBAaTh HAAE&KHOCTh HHQPOpPMAIMM IO CaMOCTOSTENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
OO01euue:

BOCIIpUHUMAThb U q)OpMy.TII/IpOBaTB CYXXICHHA B COOTBETCTBHUH C YCIIOBHAMH U LCIISIMU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPaKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOJy pelIeHHs 3aaul, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B X0JIe 0OCYXICHHS 3a7aBaTh BOMPOCHI TIO CYIIECTBY 00CYKIaeMOM TEMBbI, TPOOIEMBI,
pelmiaeMoil  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha TIOUCK PEeIleHUs;
COMOCTABJIATh CBOU CYXKICHHMS C CYXKJACGHUSMU JPYTMX YYaCTHMKOB JMAjora,
0OHapY)KHMBATh Pa3JInuMe U CXOJCTBO MO3UIINI; B KOPPEKTHOH Popme popmymupoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3y/bTaThl PEHICHUs 3a7au, IKCIEPUMEHTa, UCCIeA0BaHU, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4YETOM 3ajqad Mpe3eHTAlUd U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHUYeCTBO:

MOHUMATh M KCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOW W WHAWBUIAYaJIbHOW pabOTHI
IpU PEUICHUH YYeOHBIX 3a/a4, NPUHUMATh IIe]Ib COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHU3alMI COBMECTHOW palOThI, pacmpeneisTh BHIbI padoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax padoThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMB» M HWHBIE); BBITOTHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOH
NEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIAAa B 00N
MPOJIYKT MO KPUTEPHUsIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBUSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX
YCMAHOB0K U JHCUSHEHHBIX HABbIKOE TUYHOCTU.
Camoopranusanus:



COCTABIIAThH IUIaH, AJTOPUTM pElICHHs 3aJadd, BBHIOMPATh CIOCOO pelIeHHus C y4EToM
HUMEIOLUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaThb U KOPPEKTUPOBATH
BapHAaHTHI PELICHUN C Y4ETOM HOBOM MH(pOpMAIINH.

CaMOKOHTpOJIb:

e BJAJeTh HABBIKAMH IIO3HABATENBHOW pe(IeKcHH KaK OCO3HaHHs COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX IIPOLECCOB, HX pe3yJbTaTOB; BiIaJeTh CHOcOOaMu
CaMOIIPOBEPKH, CAMOKOHTPOJI IIPOLECCAa U PE3YNbTaTa PEUICHUS MaTEMaTHYECKON
3a/1a4H;

® [peABUJAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELIEHUM 3aJaud, BHOCUTb
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, TAHHBIX, HalIEHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBUSM, OOBSACHATH MPUUYUHBI
JOCTHKEHUS] WM HEJIOCTWKEHUS pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOTO Kypca «AnredOpa W Hadala MaTEeMaTUYECKOTO aHajlu3a» Ha YPOBHE
cpenHero o6mero oOpa3oBaHUs JOHKHO 00ECTIEYHBATh JIOCTIDKCHHUE CIEAYIONIUX TPEeIMETHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB:

10 KJIACC

Yucaa ¥ BLIYUCIEHUS

OnepupoBaTh MOHATUSIMH: PAMOHATBLHOE M JEHCTBUTEIHLHOE YHCIO, OOBIKHOBEHHAS H
JecsITUIHAs APOoOk, TPOIICHTHI.

BreimonHsaTe  apudMeTHueckne oOmnepanudd ¢ PalMOHAIBHBIMH W JCHCTBUTEIHHBIMHU
YHCIIAMHU.

BrimonHaTe npuOMMKEHHBIC BBIYUCIICHHS, HCIOJB3Ys IpaBHJIa OKPYTJEHUS, JejaTh
MPUKHUJIKY U OIIEHKY pe3yJbTaTa BRIYUCIICHHI.

OnepupoBaTh MOHATHUSAMH: CTEIICHb C IIEJIBIM IMOKa3aTelieM; CTaHaapTHas (Gopma 3amnucu
JNEHCTBUTEILHOTO YHCJIa, KOPEHb HATypaJbHOM CTEMEHU; MCIOJb30BaTh MOAXOMISIIYI0 (GopMy
3aIUCH ACUCTBUTEIBHBIX YHCEIT TSl PeIISHUS TPAKTUYECKUX 3a/1a4 M TIPEICTABIICHUS TaHHBIX.

OnepupoBaTh MOHATUAMH: CHUHYC, KOCHHYC UM TaHIE€HC [POU3BOJBHOIO  YIJIa;
MCII0JIb30BATh 3aMKCh MTPOU3BOJIBHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPpUUYECKUE QYHKIINU.

YpaBHeHus 1 HEPABEHCTBA

OnepupoBaTh MOHATHUAMHU: TOXIECTBO, YPABHEHUE, HEPABEHCTBO; LIEJOE, PALMOHAIBHOE,
HppalMOHAIbHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHE;

BoeimonHaTe  mpeoOpazoBaHus ~— TPUTOHOMETPUUYECKUX  BBIPQKEHMH W peliarh
TPUTOHOMETPUYECKUE YPABHEHUSI.

BrimonHsaTe mpeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX M UPPAIMOHATBHBIX BBIPAKEHUN U
peniaTh OCHOBHBIE THUIIBI 1IEJIBIX, PAIMOHAIBHBIX U HPPALIMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHSI M HEPABEHCTBA ISl PELLIEHUs] MaTeMaTHYECKUX 3aJad U 3a7ad U3
Pa3IUYHBIX 00JIACTe HAYKH U peabHON KU3HU.



MojenupoBaTh peaqbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHUSA,
YPaBHEHUS, HEPABEHCTBA 10 YCIOBUIO 3aJaud, HCCIENOBAaTh IIOCTPOEHHBIE MOJEINU C
WCTIOJIb30BAHMEM allllapara ajareOphl.

DYyHKUUH U TPaPUKHU

OnepupoBarh MOHATUSAMU: (QYHKIHSI, CIIOCOOBI 3a1aHusl (DYHKIIUU, 007IaCTh ONPEIEIICHUS
¥ MHOXKECTBO 3HaYCHHUU PYHKIUH, TpaduK GyHKINH, B3AUMHO OOpaTHbIE (DYHKIIHH.

OnepupoBaTh MOHATUSMH: YETHOCTP W HEYETHOCTH (YHKUWH, HYIH (QYHKIUH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonw3oBath rpaduki GyHKIMIA U1 PELICHUS yPaBHEHUH.

Crtpouth u ynTaTh rpauku JTUHEHHOW (DYyHKIMH, KBAAPATHYHOW (DYHKUIWHU, CTEIICHHOMN
(YHKIMH € LEIbIM OKa3aTEeJIEM.

Ucnonws3oBath rpaduku QyHKIUI UIs1 UCCIEIOBAHMS TPOIIECCOB M 3aBUCUMOCTEH TpHU
pelIeHNnH 3a/a4 U3 APYruxX Y4eOHBIX MPEIMETOB M pealbHOM JKW3HHU; BbIpakaTh (opMyiaaMu
3aBUCHUMOCTHU MEX/1y BETUYMHAMU.

Hauyana maTemaTu4eckoro anajimnsa

OnepupoBaTh MOHATHSAMH: IOCJIEIOBATEIBHOCTb, apUPMeTHUEcCKas U TeoMeTpudecKas
MIPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBarolIasi reoMeTprueckas Mporpeccusi, cymma
0eCKOHEYHO yObIBaIOIIe reOMeTpUYECKON MPOrPeCcCUu.

3amaBaTh MOCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBLHOCTEN U MPOTPECCUi Ui PEIIeHUs peallbHbIX
3a/1a4 NMPUKJIAJHOTO XapaKTepa.

MHo:kecTBa M JT0THKA

OnepupoBaTh NOHATHUAMH: MHOXKECTBO, ONIEpALIMH HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar Uil ONMUCAaHUsS PEAJIbHBIX IIPOLECCOB
U SIBJICHUH, IPU PELICHUH 33734 U3 JPYTruX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucaa v BLIYHCIEHUS

OnepupoBaTh TMOHATHSAMH: HaATypalbHOE, IIE€JI0€ YHCJIO;, HCIOIb30BaTh IPU3HAKH
JEITMMOCTH IIEJIBIX YUCEI, Pa3JIOKCHHUE YHCIIa Ha MPOCThIC MHOXKUTEIH JIJIsl PEIICHUS 3a1a4.

OnepupoBaTh NOHATHEM: CTETICHB C PAllMOHAJIBLHBIM MMOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHE: JIOTapuM YKcia, JECIATHUHBIE U HATYpalbHbIE TOTapU(MBL.

YpaBHeHus 1 HEPABEHCTBA

[IpuMeHsTh CBOWCTBA CTENEHW Ui TIPeoOpa3oBaHUsS BBIPAKCHUM, OIEPUPOBATH
MOHATUAMM: TIOKA3aTeJIbHOE YpaBHEHHWE U  HEPABEHCTBO; pelaTb OCHOBHBIE  THIIbI
MOKa3aTeIbHbIX YPABHEHHUI 1 HEPABEHCTB.

BrimonHATe mpeoOpa3oBaHMs BBIPRKEHUH, COJEpXKAIIMX JOTapU(Mbl; ONEPUPOBATH
MOHATHAMH: JIOTapu(PMHUUECKOEe YpaBHEHHE U HEPaBEHCTBO, peIIaTh OCHOBHBIC THIIBI
norapu(MUYECKUX YpaBHEHHU U HEPABEHCTB.

Haxonuts penieHus mpocTennX TPUrOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEWHBIX YPAaBHEHUM M €€ pelIeHue; UCIO0JIb30BaTh
CUCTEMY JINHEUHBIX YPaBHEHUM JIJIs1 PEIICHUs] MPAKTUUECKUX 3a/1a4.



Haxonuth pemenus npoCcTenmmx CUCTEM U COBOKYITHOCTEW PallMOHAJIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

MojenupoBaTh peaibHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHUSA,
YPaBHEHUS, HEPABEHCTBA M CUCTEMBI 10 YCIOBUIO 337a4M, UCCIIEI0BATHh IIOCTPOEHHBIE MOJIEIH C
HCII0JIb30BAHMEM anmapara ajreopsl.

DyHKIUHN U rpaGuKU

OnepupoBaTh MNOHATHSAMU: IepUOAUYECKass (QYHKLHSA, HTPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIWHW, HauOOJbIllee M HAaWMEHbIICe 3HAYCHHS (QYHKIHH Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JJISl HCCIE0BAaHUS (QYHKIUH, 3aJaHHOH rpaduKkoMm.

OnepupoBaTh  MOHATHSAMHU:  TpadUKHd  [OKA3aTeIbHOH,  JorapudMuyeckoil o
TPUTOHOMETPUYECKUX (PYHKLMI; N300pakaTh UX HA KOOPJAWHATHON IUIOCKOCTHU U HCIIOJIb30BAThH
JUISl pEILICHNs] YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOM TIJIOCKOCTHM TpaduKU JUHEHHBIX YpaBHEHHH W
HCIIOJIb30BATh UX JJI PELICHUS CUCTEMBI JINHEWHBIX YPaBHEHUM.

Wcnonb3oBath rpaguku (yHKIUN A8 UCCIENOBaHMS MPOIIECCOB U 3aBUCHUMOCTEH U3
JPYTrux y4eOHbIX AUCLUILINH.

Havajia MaTeMaTH4€eCKOI0 aHAJIN3a

OnepupoBaTh  MOHATHSMH:  HeNpepbiBHAsS  (QYHKUMS;  NPOU3BOAHAA  (DYyHKIUU;
MCI0JIb30BATh T€OMETPUUYECKUIN U PU3NYECKHI CMBICI TPOU3BOIHOM JUIsl pellieHns 3aau.

Haxonuth mpou3BOJIHBIE 3JIEMEHTApHBIX (DPYHKIHM, BBIUUCISATH MPOU3BOJIHBIE CYMMBI,
MIPOM3BEACHHUS, YACTHOTO (PYHKIIHH.

Hcnonps3oBaTe MNPOM3BOJAHYIO JJIi HUCCIENIOBaHMS (PYHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI, IPUMEHSATh PE3YNIbTaThl UCCIEA0BAHMS K IOCTPOEHUIO IPa(UKOB.

Hcnonp30BaTh MPOU3BOAHYIO U1 HAXOXKIEHUS HAWIYYIIEro PEUICHMs B NMPHUKIAIHBIX, B
TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUAMU: NEPBOOOpa3Has U MHTErpai; MOHUMAaTh MEOMETPUYECKUN U
¢bu3nyeckuil CMbICI UHTErpaa.

Haxonuthk nepBooOpa3Hble 3J€MEHTApHbIX (DYHKIMI; BBIYUCIATH UHTErpai no Qopmyie
Herorona—JleitOauna.

Pemare nmpuxiiaHble 3a1a4M, B TOM YHCIIE COLMAIbHO-3KOHOMUYECKOIO U (hPU3HYECKOTO
XapakrTepa, CpeICTBaMU MaTeMaTH4ECKOI0 aHaJIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrpoapusie | Mpakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
MHoxecTBa palMOHAIBHBIX U
1 JNEUCTBUTENLHBIX YHcel. PaloHaibHbIe 14 1 1 https://resh.edu.ru/
YpaBHEHHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6 1 httos://resh.edu.ru/
roKasaresemM
3 Apudmernueckuil KOpeHb N—O CTETNEeHH. 18 1 1 https://resh.edu.ru/
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyJIbl https://resh.edu.ru/
4 TpuroHomeTpuu. TpuroHomMeTpudecKkre 22 1 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U MPOTPECCHH 5 1 https://resh.edu.ru/
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1 1 https://resh.edu.ru/
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 IIPOT PAMME 68 4 6 hitps://resh.edu.ru/
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OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI 1JI5S1 YYEHUKA
Anrebpa u Hauana aHanuza. Ydeonuk. LII.A. Anumos, FO.M. Komsirus, 10.B.

Cunopos, H.E. ®enoposa, M.H1. l1labyuun, Mocksa: [Ipocsenienue 2023.

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
1.Anrebpa u Hauana ananuza. YueOoHuk. II.A. Anumos, FO.M. Kosnsirus,

1O.B. Cunopos, H.E. ®enoposa, M.U. I1labynun, Mocksa: [Ipocsemienue

2023.

HNUDOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
https://resh.edu.ru/

NHTEPHET

1. 842968.pdf (nngasu.ru)
2. trig.pdf (mccme.ru)

3. npon3BoAHasA TPUrOHOMETPUYECKUX QYHKUMIM — AHAEKC: HAWAOCh 5 ThbiC. pe3y/bTaToB

(yandex.ru)



https://bibl.nngasu.ru/electronicresources/uch-metod/ecology/842968.pdf?ysclid=lmxair1swp846945142
https://mccme.ru/free-books/lvovski/trig.pdf
https://yandex.ru/search/?text=%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F+%D1%82%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85+%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9&lr=11302&clid=2411726&src=suggest_B
https://yandex.ru/search/?text=%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F+%D1%82%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85+%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9&lr=11302&clid=2411726&src=suggest_B
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