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IHosicHUTEJABLHAA 3AIINCKA

Pabouas mporpamma mo anrebpe pa3zpaboTaHa, ¢ y4eTOM CHEIU(PUKA YCBOCHHS y4eOHOTO
Marepuaia 00yJaroIuXcs ¢ HapyIIEHUEM OIOPHO-/IBUTATEIILHOTO aniapara, Ha OCHOBAHUH:

1. denepanbHOTO TOCYIAPCTBEHHOIO O00pa30BaTENbHOIO CTaHIApTa  CPEIHEro
oOmiero o0pa3oBaHus, yTBEPKIeH MpukazoM MunoOpHayku PO ot 17.05.2012 Ne 413.
2. ®denepanibHON  00pa30BaTENILHON TIpOTpaMMBbl  cpeaHero oOmiero oOpa3oBaHws,

YTBEPKACHHOW mpukazoM MuHucrepcTtBa npocsemeHuss Poccuiickonn ®enepanuu ot
18.05.2023 Ne 371 (3apeructpuposan 12.07.2023 Ne 74228)

3. ®denepalibHON alaITUPOBAHHON OCHOBHOM 00pa30BaTeIbHON MPOrpPaMMbl OCHOBHOTO
obmiero oOpaszoBaHus, 0/J00peHa pelieHueM ¢GeaepaaTbHOTo y4e0HO-METOIUIECKOTO
00beuHeHus 1o odeMy oopazoBanuio (mpoTokoa Nel/22 ot 18.03.2022)

4. Ha ocHoBanuu QenepanbHoii paboueil mporpamMmsl IO IpeIMETY

5. Pabouyas mporpamma opHeHTHPOBaHA Ha MCIIOJIb30BaHHE yICOHUKOB!

AnreOpa u Hayaja MaTeMaTH4YecKoro aHaimmza: yueO. s 10 k1. oOmieoOpas3osar.
yupexJieHui: 6a30BbIi U MpoduiIbHbIN ypoBHU /C.M. Huxonbckuit, M. K. Iloranos, H. H.

Pemernukos, A. B. llleBkun.- 11-e u3n., nom. -M.: IIpocsemenne, 2023.

Anre0Opa 1 Havyajla MaTeMaTUYECKOro aHanm3a: y4eo. s 11 k1. obmeoOpa3oBar.
yapexaeHui: 6a3oBbsiii U mpoduibHei ypoBau /C.M. Hukonsckuii, M. K. Ilotanos, H. H.
Pemernuxos, A. B. llleBkun.- 11-e u3a., nom. -M.: [Ipocsemenue, 2023.

PabGoyass mporpamma ydeOHOrOo Kypca «Anrebpa W Hadajia MaTeMaTHYECKOTO aHAIIM3a»
0a30Boro ypoBHs a5t oOyqaromuxcst 10 —11 kmaccoB paspaboTtaHa Ha ocHOBe DenepaqbHOTO
roCcy/lapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTa CPEOHEro oOIIero oO0pa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBaHHM, MPEIbSIBISEMBIX K MaTeMaTUYECKOMY OOpa30BaHUIO, U
TpagUIUi POCCHIICKOTO 0Opa3oBaHus. Peanmusanmsi mporpamMmbl 0OeCHeYMBAET OBJIAICHUE
KITIOYEBBIMH KOMIETEHIIMSIMH, COCTABIISIIOIIMMU OCHOBY JJISi CaMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, LEIOCTHOCTh OOMIEKYIbTYPHOTO, JIMYHOCTHOTO W IO3HABATEJIBHOTO PA3BUTHUS
JUYHOCTH 00YyJaroIIuXCsl.

esn n3yvyeHusi y4eOHOro Kypca

Kypc «AnreGpa u Hayajga MaTeMaTHYECKOTO aHAIU3a» SBISETCS OJAHMM M3 Hauboiee
3HaYMMBbIX B IIPOrpamMMe CTapIieil MIKOJbI, MOCKOJIbKY, C OJHOH CTOPOHBI, OH Oo0OecreyrBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil M3y4EeHHUS BCEX €CTECTBEHHO-HAay4YHBIX KYpPCOB, a C JpYroi
CTOPOHBI, (OPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHHE Y4YalluXcsi Ha YpOBHE,
HE00X0AUMOM [UIsl OCBOEHHSI KypCOB MH(DOPMATHKH, OOIIECTBO3HAHUS, UICTOPUH, CIOBECHOCTH.
B pamkax naHHOro Kypca ydaiuecs OBJIaJIEBAalOT YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM
HayKH, KOTopast (GOpMyIHUpYyeT CBOU JIOCTHKEHUS B MaTeMaTHYeCKOl opme.

Kypc anreOpsl m Hayam MaTeMaTHYeCKOIO aHajiM3a 3aKJa/blBa€T OCHOBY JUIS YCHEIIHOTO
OBJIAZICHUSl 3aKOHAaMHM (U3UKH, XUMHH, OMOJIOTMM, TOHUMAaHHUA OCHOBHBIX TEHJEHIIHH
HSKOHOMUKH M OOIIECTBEHHON KU3HU, ITO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIM(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIOJB30BaTh UX B ITOBCEIHEBHOM JXU3HU. B Toxke
BpeMsl OBJIaJIeHHE aOCTPAKTHBIMU M JIOTMUYECKH CTPOTUMHU MaTEMaTHUYeCKMMH KOHCTPYKIHSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HMCTUHHOCTH YTBEPKICHUS,
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UCTOJB30BaTh 0000IIEHNE M KOHKPETH3alHio, abCTparMpoBaHWE W aHAJOTHIO, (opMHUpyeT
KpCaTHUBHOC U KPUTHYCCKOC MBIIIJICHUC. B X04€ M3YUYCHHA aJIFe6pBI 1 HadyaJl MaTEMaTU4YCCKOI o
aHalM3a B CTapIICH IIKOJIE y4allMecs IIOJIY4YaroT HOBBIM OIBIT PELICHUs NPUKIAIHBIX 3a1ad,
CAMOCTOSITEJIBHOTO ~ TIOCTPOCHUSI MAaTEMaTW4YeCKUX MOJENIe  pealbHBIX CHTyalud u
MHTEPIPETALMU IIOJIyYCHHBIX PpELICHUN, 3HAKOMATCA C I[PUMEPaMH MAaTeMaTU4YECKUX
3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U B HCKYCCTBE, C BBLAAIOLIIUMHUCA MATEMaTU4ECKUMU
OTKPBITUAMU U UX aBTOPaMU.

Kpr 06J1a11aeT 3HAYUTCIIbHBIM BOCIIMTATCIBbHBIM IIOTCHIIMAJIOM, KOTOprfI PCAIN3YCTCA KaK
gyepe3 y4eOHbIH MaTepuai, cnocoOCTBYIOMNN (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TAK
1 4yepe3 crenupuKy yaeOHOU e TeIbHOCTH, TPEOYoIIei caMOCTOSATEIbHOCTH, aKKypPaTHOCTH,
HpO[[OJI)KHTCJIBHOfI KOHUCHTPAIMX BHUMAHUA U OTBETCTBCHHOCTHU 34 HOJ'Iy‘-ICHHI:IfI PE3YIbTAT.

B ocnoBe Meroaukm oOydeHus anreOpe M HadalaM MaTeMaTH4YEeCKOTO aHaIu3a JICKUT
JESITeIbHOCTHBIN IPUHIUI 00y4YeHHUSI.

Crpykrypa Kypca «AnreOpa U Hadajga MaTEMAaTUYECKOTO aHAINM3a» BKIIOYAET CIEIyIoIne
coJiepKarenbHO-MeToau4eckue JTUHUM: «Yucna v BblUucIeHUs», «DYHKIUU U TpaQUKu,
«YpaBHEHHUs U HepaBeHCTBa», «Hadana MaremMaTHueckoro aHaimmsa», «MHOKECTBA U JIOTHUKay.
Bce ocHOBHEIE COACPIKATCIIBHO-MCTOANICCKUC JIMHUN H3YYArOTCAd HA MNPOTAKCHUU ABYX JICT
oOy4eHHs B CTaplIed IIKOJIe, €CTECTBEHHO MOTONHSS JAPYT APYyra M MOCTETICHHO HACHIIAsCh
HOBBIMK TEMaMWU U pa3aciiaMu. I[aHHBIﬁ KypC HABJIACTCA HWHTETPAaTUBHBIM, IIOCKOJBKY
oObemuHsIeT B ceOe coJep)KaHWe HECKOJbKAX MAaTeMaTHYeCKHX IHCHIUIUIAH: anredpa,
TPUTOHOMETPHUS, MATEeMAaTUYECKUN aHaiuu3, Teopus MHokecTB W ap. Ilo mepe Toro kak
yyaluecsi OBJaJIeBAalOT BCcE Ooyiee IMIUPOKUM MaTEeMAaTHYECKUM allapaTtoM, Yy HHX
MOCIIEIOBATEIIbHO (OPMHUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOHWTH MaTeMaTHUYECKYHO
MOJIENTb PEANbHON CHUTYallMH, IPUMEHATh 3HAHUS, MOJYYEHHbIE B Kypce «AnreOpa M Havaia
MaTeMaTH4eckoro  aHajiu3a», IS  PEIICHHS  CaMOCTOATENBHO  cHOpMyITMpOBaHHON
MaTeMaTH4YecKOH 3a7a4H, a 3aTeM HHTEPIPETHPOBATh MOTYYCHHBIH PE3yabTar.

ConepxkatenpHO-MeTOqMYeCKas TMHASA «Yucina u BeIYMCICHU» 3aBepuIaeT (GopMupoBaHue
HaBBIKOB HCIIOJIb30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO HAYaTO B OCHOBHOM IIKOJIE.
B crapmeii mkose oco6oe BHUMaHHUE yAeiseTcs: (OPMUPOBAHUIO MTPOYHBIX BBIYMCIUTEIBHBIX
HaBBIKOB, BKJIIOYAIONIMX B Ce0s MCIIOJIB30BAHUE PA3NUYHBIX (JOPM 3amHCH JIEHCTBUTEIHHOTO
YHCila, YMEHHWE PAlMOHAIBHO BBHIMOJHATH NEWCTBHA C HUMHM, JEIaTh HNPUKUJAKY, OICHUBAThH
pesynbrar. OOydaromuecs MONIy4arOoT HABBIKM NPHONMKEHHBIX BBIYMCICHUN, BBIOTHEHHS
JEHCTBHUI C YMCIIaMU, 3alIMCAaHHBIMU B CTAHIAPTHOH (hopMe, UCTIOJIb30BAHUS MAaTEMaTHIECKUX
KOHCTAHT, OI[CHUBAHUS YUCIIOBBIX BBIPAKECHHH.

JIuHns «YpaBHEHHS M HEPABEHCTBA» pealu3yeTcss Ha IMPOTSHKEHUM BCEro OOydeHUs B
cTapuiell IIKOJIe, TOCKOJBKY B KaXJOM pasfeie NpOorpaMMbl IPEIyCMOTPEHO pelIeHHe
COOTBETCTBYIOIIMX 3a4a4. OOyuarolmuecsi OBJAJCBAIOT PA3JIMYHBIMM METOJAMHU pEILEHHS
LENbIX, pPalUOHAJIbHBIX, WPPALMOHAIBHBIX, IOKa3aTENbHBIX, JIOrapU(PMUYECKHX U
TPUTOHOMETPUYECKUX YpaBHEHHMH, HEPaBEHCTB W WX cucTeM. [lomydyeHHble yMeEHHS
UCTIOJIB3YIOTCSL TIPH  MCCIIENOBAHUM (PYHKUMH C TOMOLIBIO IPOHM3BOJHOM, pEIICHHU
MPUKIIAJHBIX 33734 ¥ 33/1a4 Ha HaX0X/IeHUe HanOOJbIINX U HAUMEHbBIINX 3Ha4eHUH (YHKINU.
JlaHHas cojeprkaTesibHas JIMHUS BKIIOYAeT B ceOsl Takke (pOpMHUPOBAHUE YMEHUH BBINOIHSATDH
pacuérel mo Qopmynam, MpeoOpa3oBaHUs MLENbIX, PANUOHANBHBIX, HPPAIMOHAIBHBIX U
TPUTOHOMETPUUYECKUX BBIPAKEHUI, a TaKKe BBIPAKEHUH, COJIepKallUX CTENIEH! U JOrapu(pMBbI.
bnaronaps wu3ydeHuio anreOpandeckoro Marepuajia IPOUCXOAUT JajibHeilnee pa3BUTHE
QITOPUTMUYECKOTO M AaOCTPAKTHOTO MBILIUIEHUS y4yalluxcs, (OPMHUPYIOTCS HaBBIKU
JIEeTyKTUBHBIX  PacCyXAeHui, paboThl ¢ CHMBOJBHBIMH (popMamu, IpeICcCTaBICHHS
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3aKOHOMEPHOCTEW M 3aBUCUMOCTEH B BHUJE PABEHCTB U HEPABEHCTB. AjreOpa mpeajaraet
3¢ deKTUBHBIE WHCTPYMEHTHI JJIs PEIICHUs MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HarJISIAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToAnueckass JuHUs «DyHKIUMH U TpaduKm» TECHO TNEperuieTaeTcs ¢
OPYTUMHU JIMHUSIMU Kypca, IOCKOJIbBKY B KakKOM-TO CMBbICIE 3aMaéT IOCJEeI0BATEIbHOCTh
W3ydyeHuss wmartepuasna. V3yueHue CTENEHHOH, TOKa3aTeNbHOM, JOorapuMUUECKOU U
TPUTOHOMETPUYCCKUX (PYHKIMA, WX CBOWCTB M T'pa(HKOB, HCIOJIb30BaHUE (QYHKIHHA IS
pelieHust 3a1a4 U3 JPYrux y4eOHBIX MPEIMETOB M PEabHOM KWU3HHM TECHO CBSI3aHO KakK C
MaTeMaTHYEeCKUM aHAJIM30M, TaK U C PEIICHUEM YpaBHEHUH 1 HepaBeHCTB. [Ipu 3Tom Gosbioe
BHUMaHUE yneisieTcsi (POPMHPOBAHHIO YMEHUS BBIPAKATh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMU BEJIMYMHAMU, HWCCIICIOBATh MOJMYYCHHBIC (YHKIUH, CTPOUTh HX TpaduKu.
Marepuan 5TOW coJep)KaTeIbHOW JIMHUW HAIleIeH Ha pa3BUTHE YMEHUW U HaBBIKOB,
MO3BOJIAIOMINX  BBIPAKATh 3aBUCUMOCTH MEXIy BEIUYMHAMU B Pa3IU4HON  (opMme:
aHATUTUYECKOM, rpaduyecko U cioBecCHOW. Ero wu3yueHue crnocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUJICHUS, CIHOCOOHOCTM K  OOOOIIEHWI0O W  KOHKPETH3AIIHH,
KCMOJIb30BAHUIO AaHAJIOTHH.

ConepxxarenbHas JuHus «Hawyama maTeMaTHYecKOTO aHaln3a» IMO3BOJIAET CYIIECTBEHHO
pacCHIUPHUTH KPYT KaK MaTeMaTHYECKUX, TaK U MPHUKIAIHBIX 33/1a4, TOCTYIMHBIX 00yJaromuMcs,
Y KOTOPBIX TMOSBIISIETCS] BO3MOXXHOCTh UCCIIEIOBATh U CTPOUTH rpaduku (HyHKIIUHA, OTIPELISITh
WX HaAWOOJBIINE W HAWMEHBIINE 3HAYCHHUS, BBIYHCIATH IUIOMAnd (GUTYyp W OOBEMBI Ted,
HaxOJIUTh CKOPOCTH W YCKOpeHWs mporieccoB. J[aHHas conaepikaTelbHas JUHHUS OTKPHIBACT
HOBBIE BO3MOKHOCTH TIOCTPOCHHSI MaTEMaTHYECKUX MOJENIeH pealbHBIX CHUTYaIlHi,
HaxOXKJICHUS HAWTY4IIeTO PEIICHUs B MPUKIAIHBIX, B TOM YHCJIE COIMATBLHO-IYKOHOMUYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYEeCKOrO aHaliu3a CIOCOOCTBYET pPAa3BUTHUIO
a0bCTpakTHOTO, (POPMATBLHO-JIOTHYECKOTO U KPEATUBHOTO MBIIIICHUS, (DOPMUPOBAHUIO YMEHUHN
pacrmo3HaBaTh NPOSIBJICHHUS 3aKOHOB MaTeMaTWKM B HayKe, TEXHHKE U HCKYCCTBE.
OOyuaromuecss Y3HAIOT O BBIJIAIOIIUXCA pe3ylbTaTax, IOJIYYeHHBIX B XOJ€ pa3BHUTHUA
MaTeMaTHKU KaK HayKH, U UX aBTOpax.

CopepxarenpHO-MeTOAMYECKAsl JIMHUS «MHOMXKECTBa U JIOTUKa» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM TEOPHUH MHOKECTB. TeOopeTUKO-MHOKECTBEHHbIE IMPEACTABICHUS MPOHU3BIBAIOT
BEChb KypC IIKOJbHOW MaTeMaTWKH U TMpealaraloT Haumbojee YHHBEPCaIbHBIA A3bIK,
oOBeAMHSIOMNI BCEe pa3leibl MaTeMaTUKU M €€ TNPUIIOKEHUI, OHU CBS3bIBAIOT pa3HbIe
MaTeMaTH4eCcKUe JUCHMIUIMHBI B eauHoe 1enoe. [loaToMy BaKHO JaTh BO3MOXKHOCTb
IIKOJIbHUKY TOHUMATh TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM MaTeMaTUKU M
WCII0JIb30BATh €ro JJISl BEIPAKEHHUS CBOUX MBICIICH.

B kypce «AnreOpa M Hayana MaTeMaTHYECKOTO aHaIM3a» MPUCYTCTBYIOT TaKkKe OCHOBBI
MaTEeMaTH4eCKOT0 MOJICTMPOBAHUS, KOTOPhIE MPU3BAHBI CPOPMHUPOBATH HABBIKH MOCTPOCHUS
MoJelnel pealbHbIX CUTYallui, UCCIEOBAHUS ATHX MOJENEH ¢ MOMOIIBIO amnmapara anreOpsl 1
MaTeMaTHYeCKOr0 aHaliu3a W UHTEpPIPETAalMd MOJYYEeHHBIX pe3yinpTaToB. Takue 3agaHus
BIUICTEHBl B K&XKIBIM M3 pa3/ieloB MPOrPaMMbI, MOCKOJBKY BECh MaTepuan Kypca IIHPOKO
WCIIOJNBb3YeTCsl Ul PELICHHs] NMPUKIAOHBIX 3aaad. llpu pemeHun peasbHbIX NPAKTHYECKUX
3aa4  ydaligdecs pasBUBAIOT HAOIIOAATehbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, HCIOJIB30BaTh AHAIOTHIO, 00O0OIIaTh W KOHKPETHU3UPOBATH MPOOJIEMY.
JlesTensHOCTh 10 (POPMUPOBAHUIO HABHIKOB PEIICHUS MPHUKIAJHBIX 3a7ad OpraHu3yeTcs B
Mpoliecce U3y4eHus BCeX TeM Kypca «Anredpa v Havaja MaTeMaTUYeCKOTO aHaTH3a.



Mecrto yueOHOro Kypca B y4eOHOM IJIaHe

B ydeOHOM miaHe Ha W3ydeHHE Kypca aireOppl M Hayall MaTeMaTHYeCKOro aHalu3a Ha
6a30BOM ypoBHe OTBoauTCsS 3 yaca B Henmemo B 10 kimacce u 3 vaca B Henenmto B 11 kiacce,
BCEro 3a JiBa rojia ooyuenus — 204 ygaca.

Conep:kanmne y4e0HOro nmpeamera
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Yuciia 1 BBIYUCICHHUSA

Panmonaneupie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE APOOH, MPOIEHTHI, OCCKOHEUHBIC
nepuoAndeckre apodu. ApudMeThyeckue Omepalru ¢  PAUOHAIBHBIMUA  YHCJIAMH,
npeoOpa3oBaHMsl YMCIOBBIX BbIpakeHuil. [IpumeHeHue npoOell W MPOLEHTOB AJSl pELICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACICH 3HAHUN U PEAIbHON KU3HH.

JleiictButenbHble unciia. PamuoHanbHble W UppalMOHAIbHBIE uucia. ApudMeTHyecKue
onepanuu ¢ AeMCTBUTEIbHBIMU YucIaMU. [IpuOImkEHHbIE BBIYUCIIEHNUS, TPaBHIa OKPYTJIEHUS,
MIPUKHJIKA U OLIEHKA PE3yIbTaTa BEIYMCICHUI.

Crenenp c nenbiM mnokxasateneM. CranaapTHas (opma 3amucH JEHCTBUTENBHOTO YHUCIHA.
Hcnonb3oBanue mnoaxonsdniel ¢opmbl 3amucu  JEHCTBUTENBHBIX YHCEN Uil pelleHus
MPAKTHUYECKUX 3a/1a4 U NIPEICTABICHNS JAHHBIX.

Apudmernueckuil KOpeHb HaTypallbHOM cTeneHu. JleicTBus ¢ apupMeTH4ecKUMHI KOPHIMU
HaTypaJbHOMN CTEIICHHU.

CHHYC, KOCMHYC W TAaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOI'O ApryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa 1 TOKECTBEHHbIE TPEOOPA30BAHUSI.

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpaXeHHH. OCHOBHBIE TPUTOHOMETPHYECCKHE
hopmyIIBI.

VYpaBHeHuUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHrne HepaBeHcTBa. MeTo ] MHTEpBAJIOB.

Pemenue uenbix u 1poOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Peurenne nppanoHanbHBIX YpaBHEHUN U HEPABEHCTB.

Peurenne TpuroHoMeTpUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHMII M HEPAaBEHCTB K PEIICHHI0 MATEeMaTMYECKUX 3aJady W 3aja4d u3
Pa3IMYHBIX 00JaCTe HAYKH U PEaIbHOM JKU3HH.

DyYyHKUUH U IPaPUKHU

Oynkuus, crnocods! 3aganus pynkuuu. ['paduk Gynkinuu. Bzanmuo o6patHbie QyHKIUU.

Ob6nacTp ompeneneHus © MHOXKeCTBO 3HaueHUd ¢ynkuuu. Hymu dynkuuu. [Ipomexytku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIC (DYHKIIHH.

CrenenHas (yHKIUS C HaTypalbHBIM W LedbIM Toka3ateneM. EE cBoiictBa u Tpaduk.
CBoiicTBa u rpaduk KOpHs N-0ii cTeneHu.

Tpuronomerpuyeckass OKpPYKHOCTb, ONpEICICHUE TPUTOHOMETPUYECKUX  (YHKIUI
YHUCJIOBOI'O apryMEHTa.

Havana maTteMaTH4ecKkoro aHajamsa

[locnenoBarenbHOCTH,  CIOCOOBI  3aJaHus  MOCIHENOBaTeIbHOCTEH.  MOHOTOHHbBIE
[IOCJIEI0BATEILHOCTH.



Apudmernueckas M TeOMETpUYECKass  MPOTrpeccHH.  beckoHeuHo  yObIBaromias
reomerpuueckas nporpeccus. Cymma 6€CKOHEYHO YOBIBAIOLIEH T€OMETPHUECKON MPOTrPEeCcCHH.
@opmysia CIOKHBIX MPOLEHTOB. MCNOJb30BaHUE MPOTPECCUM I PELICHUs PEabHbIX 3a7a4
IIPUKIIAHOTO Xapakrepa.

MHo:xecTBa U JIOTHKA

MHoxecTBO, omnepauuu Haja MHOxecTBamu. Jlmarpammbl OJitnepa—Benna. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOTO aIapara Jyisi ONUCAaHUs PEajbHBbIX MPOLIECCOB U SIBICHUI, MPU
pelIeHnu 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CiaeACTBUE, J0Ka3aTEIbCTBO.

11 knacc

Ymucna v BbIYUCTICHUS

HarypaneHbie u nensie uncina. [Ipu3Haky AeIMMOCTH LENBIX YHCEIL.

CreneHb ¢ pallMOHATIBHBIM MOKa3ateneM. CBOWCTBA CTETICHH.

Jlorapudwm yucna. JlecaTnuHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHus1 1 HePaBEeHCTBA

[IpeoGpa3oBaHue BbIpaKEHUH, COIEPKALIUX JOrapu(MBbI.

[IpeoOpa3oBanHue BEIpaKEHUH, COEPKALNX CTENEHH C pallMOHAIbHBIM MOKa3aTeNeM.

[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[TokaszarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucteMbl JTMHEMHBIX ypaBHEHUH. PemnieHune NpuKIaaHbBIX 3aa4 C MOMOIIBIO CHCTEMBI
JINHEMHBIX YpaBHEHUH.

CucreMsl U COBOKYITHOCTH PallMOHAJIBbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUMH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKHX 3a7ad U
3a/1a4 U3 pa3InYHbIX 00J1aCTEel HAyKU U PEAIbHON KU3HH.

DOyHKUUM U rpaduku

Oynkmus. [lepuoguveckue Gynkmuu. [IpoMexyTku MOHOTOHHOCTH (DYHKITUH. MaKCUMYyMBI
1 MUHUMYMBI pyHkuuud. Haubonbiiee u HauMeHblIee 3HaueHrne (PyHKIIMHM Ha TPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINU, UX CBOWCTBA U TPaQUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpadUKHU.

Hcnonb3oBanue rpadukoB QpyHKIUI 1715 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QYHKUUN s HCCIEIOBAaHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOSHUKAIOT MPHU PEIICHUH 33434 U3 APYrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HU.

Havana maTteMaTH4ecKoro aHajamsa

HenpepriBHbie ¢pyHKIMH. MeTo1 HHTEPBAJIOB JIJ1s pEIICHUS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpuueckuit U GU3NIECKHI CMBICIT POU3BOIHOM.

[IpousBonHbie 3rmeMeHTapHbIX (QyHKUUNA. DOpMyNbl HAXOXKICHHS MPOU3BOJHOW CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUHA.

[IpumeHeHre MpOU3BOAHON K HCCIEAOBaHUIO (YHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
HaxosxneHne HanOoJIbIIero ¥ HAMMEHBIIETo 3HaYeHUsl (PYHKLIUU Ha OTPE3Ke.

[IpumeHeHre NPOU3BOAHOM [UIsl HAXOXKJIEHUS HAWIYYIIErO0 pELIEHUs B IPUKIAJHBIX
3ajjauax, JAJs OINpeesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOTO (GOPMYIIOi WK rpadUKOM.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

WuTerpan, ero reoMerpuyeckuii M ¢uU3MUECKUil cMbIci. Bbluncienue wuHTEerpanga 1o
¢dopmyne Herotona—Jleii6Huna.



Ilnanupyembie pe3yJbTaTbl OCBOCHUS NIPOIrPaMMbI

JInuHOCTHBIE pe3yabTaThl

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHS IPOTpaMMbl ydeOHOro mpeamera «MaTemMaTHuka
XapaKTEPU3YIOTCS:

I'parxraHCcKO€ BOCIIUTaHHUE:

C(OPMHUPOBAHHOCTHIO  TPAXKAAHCKOM TO3MIMU OOyYaromerocs Kak akKTUBHOTO H
OTBETCTBEHHOT'0 YJIE€HA POCCUIICKOro OOlIecTBa, NPEJCTABIEHUEM O MaTEMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHMH, MpOLEIyp TIpa)XJAaHCKOro o0IiecTBa
(BBIOOpBI, ONpPOCHI U Mp.), YMEHHEM B3aUMOJIEUCTBOBATh C COLMAIbHBIMU WHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKLUUAMH U HA3HAYCHHUEM.

[TaTpuoTnueckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUMCKON TPAKIAHCKON MIEHTUYHOCTH, YBAXKEHHS K MPOLLIOMY U
HACTOSIILIEMY POCCHUICKON MaTeMaTHK{, LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHUSIM
POCCHICKMX MAaTE€MaTHUKOB U POCCUMCKOM MAaTEeMaTHUYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JNOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JyXOBHBIX IIEHHOCTEH poccuiickoro Hapona; c(hOpMHPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUsI, ’TUYECKOr0 NOBEACHMS, CBA3aHHOTO C MPAKTUYECKUM ITPUMEHEHNEM
JOCTH>KEHUM HAayKH M JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIA/Ia B IOCTPOCHHE
YCTOMYHMBOTO OYAYIIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHHWEM K  MHpPY, BKJIHOYAas  3CTETHKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJa4, PEIICHUH, PaCCYKICHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTHIO YMEHHUS IPUMEHATH MaTeMaTUYECKUE 3HAHUA B MHTEpEcax 310pOBOTO
u 6e3omacHOro o0pasza >KU3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO (3I0pOBOE
nuTaHue, cOalaHCUPOBaHHBIM PEXUM 3aHATHMA U OTAbIXA, peryiaspHas ¢uznueckas
aKTUBHOCTH); (PU3MUYECKOT0 COBEPIICHCTBOBAHMS, MPU 3aHITHUIX CIIOPTUBHO-03J0POBUTEIHHOM
JESATENbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYHdy, OCO3HAHUEM LEHHOCTU TPYAOIIOOUS; MHTEPECOM K pPa3IUYHBIM
cdhepam mpodeccruoHAIBHON ESTEIBHOCTH, CBI3aHHBIM C MaTEMATHUKON U €€ MPUIOKCHUIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccu U Peaau30BBIBATH
COOCTBEHHBIE JKH3HEHHbIE IUIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMY
00pa30BaHUIO0 U caMOOOPa30BAHUIO HA MPOTSIKEHUU BCEH JKU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUUECKOW HAIPaBIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUE:!

c(OPMUPOBAHHOCTHIO SKOJOTHUYECKOW KYNbTYphl, MOHUMAaHHEM BJIHSHHUS COLUAIBHO-
SKOHOMMUYECKUX IPOLECCOB HA COCTOSIHUE NPUPOJHONW M COLMAIBHOW CpENbl, OCO3HAHHEM
r00abHOTO  XapakTepa HKOJIOTMYECKUX MpoOieM; oOpueHTauueil Ha TNpUMEHEHHUe
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MaTeMaTUYeCKUX 3HAHUH JJIS pelIeHHs 3a7a4 B 00JIACTH OKPYXKAIOIIEH Cpe/ibl, IIIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCJIEICTBUAN JUIsl OKPYKAIOIIEH CPEIbI.

IlenHOCTH Hay4YHOIO MO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILIEITO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKH, TOHUMAaHHEM MaTeMaTHUECKOW HayKu Kak cepbl
YEJI0BEYECKOM AESATENBHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JUIS Pa3BUTHUS LIUBUIIN3ALINY;
OBJIQJICHUEM S3BIKOM MAaTEMaTUKA M MATEMaTH4ECKOM KyJbTYpPOM KaK CPEICTBOM IMO3HAHUS
MHpA; TOTOBHOCTBIO OCYILIECTBIIITH IPOEKTHYIO M HCCIEHOBATENbCKYI JEATEIbHOCTh
VHJMBHUyaJIbHO U B TPYIIIIE.

MeTal’[pe}]MeTl—[l)Ie Pe3yJdbTaThbl

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOrPaMMBI y4eOHOTO mpeamera «MaTemMaThkay
XapaKTepU3YIOTCS ~ OBJIAZICHUEM  YHUBEPCAIHHBIMH  HO3ZHABAMENbHBIMU  OelicmEUsMU,
VHUBEPCATbHLIMU ~ KOMMYHUKAMUBHBIMU — OCLICMBUAMY,  VHUBEPCATbHLIMU — Pe2ylamuUeHbIMU
OeticmeusMu.

1) Vuueepcanvuvie noznasamenwvuoie oeticmeusi, obecnevusaiom Gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECco8 00yuaroumuxcs (0ceoeHue memooos NO3HAHU OKPYHCAIOULe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymenut pabomams ¢ uHgopmayuet).

Ba3oBrie mornueckne IeiCTBU:

o BBISIBIISATh U XapaKTEPHU30BaTh CYIICCTBCHHBIC TPU3HAKH MAaTEMaTHIECKUX OOBEKTOB,
MOHATHM, OTHONICHUH MEXIy NOHATHIMH, (OPMYJIUPOBATh ONPEICIICHUS TOHSATHH;
YCTaHABIIMBATh CYIIECTBEHHBIN MpPHU3HAK KiIacCU(UKALUKU, OCHOBaHUS JUIsl OO0OOLIEeHHS U
CpPaBHEHHSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

J BOCIIPUHUMATh, (OPMYIUPOBATh U MPEOOPA30OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIEC U
OoTpuLaTeNIbHbIE, EAMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE;

. BBISIBJISITh MaT€MaTHYeCKHEe 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEYHUS B
(akTax, AAHHBIX, HAOMIONEHUSAX U YTBEPKACHUSX; MpEAsaratb KPUTEPUU Ui BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

J JIeNlaTh BBIBOJIbI C MCTOJIb30BAaHMEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIOYeHH, YMO3aKIIOUEHUH 10 aHAJIOTHH;

J MPOBOJUTH CAMOCTOSITEJIBHO  JI0KA3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKICHHI
(mpsiMble ¥ OT TMPOTHUBHOTO), BBICTPaMBAaTh AapPryMEHTAIUIO, MPHUBOIUTH NPUMEPHl H
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBOJIBI;

. BBIOMpATh CMOCO0 perieHuss ydyeOHOW 3afadu (CpaBHUBATh HECKOJIHKO BApUaHTOB
pelleHus, BbIOMpaTh HauboIee MOAXOAAIUN C YYETOM CaMOCTOATEIbHO BBIACICHHBIX
KPUTEPHUEB).

bazoBblie uccnenoBarensckue ASMCTBUS:

. WCIOJIb30BaTh  BOMPOCHI  KAaK  MCCIEAOBATENbCKHI  HHCTPYMEHT  IO3HAHMS;
(bopMynupoBaTh BOMPOCH, PUKCUPYIOIINE TPOTUBOPEUNE, TpodIeMy, yCTaHABINBATh UCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UINIO, MHEHHUE;

o MPOBOJUTH CAMOCTOSITENIPHO CIJITAHUPOBAHHBIM JKCIIEPUMEHT, HCCIEeIOBAaHUE II0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YecKOro OOBEKTa, SIBJICHUS, MPOIecca, BBISBICHHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMU, SIBJICHHUSIMH, POIIECCAMU;



. CaMOCTOSITENIBHO  (hOpMyIUpOBaTh OOOOIIEHWSI W BBIBOJBI 1O  pe3ylibTaTaM
MPOBENEHHOTO HAONIOJICHUS, HCCICNOBAaHUs, OIEHUBATh JIOCTOBEPHOCTh TOJTYYCHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

J MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE IIpollecca, a TakKe BBIJBUTATh
MPCAIIOJIOKCHUA O €T0 pa3BUTUN B HOBBIX YCIIOBUAX.

PaGora ¢ undpopmarueii:

o BBISIBJIATDH ZIC(i)I/IIlI/ITI)I HHq)OpMaHHH, JaHHBbIX, HGO6XO[[I/IMI)IX IJIs1 OTBCTA HA BOIIPOC U
JUTSI pelIeHUs 3a/1a4u;

. BBIOMpaTh WHGOPMAMIO W3 KMCTOYHHKOB PA3IMYHBIX THIIOB, AaHAJIM3HPOBATH,
CHCTEMATH3MpPOBATh W HHTEPIPETUPOBATh HWHPOPMALMIO pa3IWYHBIX BHIOB M  (HOpM
MIPEACTABIICHUS;

J CTPYKTYpUpOBaTh HUH(POPMAIUIO, MPEACTaBIATh €€ B pa3IUuHbIX (opMmax,
WJUTIOCTPUPOBATH TpaudecKH;

o OIICHMBaTh HaJIE&KHOCTh HH(OPMALUU IO CAMOCTOSITENBHO CHOPMYIHPOBAHHBIM
KPUTEPHUSIM.

2) VHueepcanvhble KOMMYyHUKAmMuUGHble Oelicmeus, 00ecneyusaronm coopMuposanHoCmsy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OOmienue:

J BOCIIPUHUMAaTh U (GOPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUAMU H
LEeIsIMU  OOILEHUs; SICHO, TOYHO, T'PaMOTHO BBIpaXXaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHMsSI MO XOAYy pEeLIeHUs 3a7adyd, KOMMEHTHPOBATh
MTOJTy4EHHBIN pe3ynbTar;

o B XoA€ OOCYXJEeHMs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXAaeMOH TeMsl,
npoOsemMsl, pelaeMoi 3ajauyd, BBICKA3bIBaTh WJEH, HALCJIECHHbIE Ha IIOMCK peIIeHUs;
COIIOCTABIIATh CBOM CYXJIEHUS C CY)KICHMAMHU JPYIMX YYaCTHHKOB JHajora, oOHapyXuBaTbh
pasnuure M CXOJCTBO MO3ULMH; B KOPpeKTHOH (hopMe (hopMynHpoBaTh pa3HOINIACUS, CBOU
BO3PAKECHMUS,;

o NPECTaBIATh pe3yibTaThl pPELICHUs 3aJaud, OHKCIEPUMEHTa, MCCIeJ0BaHus,
IIPOEKTA; CaMOCTOSITEIbHO BbIOMpPATh (POpMAT BHICTYIUICHHUS C Y4ETOM 3ajJlad MPEe3EeHTALUU U
0COOEHHOCTEH ayJUTOPUH.

CoTpyIHHUYECTBO:

o IIOHMMATh U UCHOJb30BATh MPEUMYILECTBA KOMAHAHON U MHAMBUIYaJIbHON pabOThI
IPU PELICHWH Y4YeOHBIX 3a/ay; NMPUHUMATh I€JIb COBMECTHOW JAEATEIBHOCTH, IIJIAHUPOBAThH
OpraHu3allMl0 COBMECTHON paloThl, pacnpeaeisaTh BUAbI padoT, JOrOBapUBaThCs, OOCYXIATh
IpoLeCcC U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

. y4yacTBOBaTh B TIpymmoBbIX (opmax paboTel (0OCyXIeHus, OOMEH MHEHUM,
«MO3TOBBI€ IITYpMb» U HHBIE); BBIIOJHATH CBOIO YacTb pabOThl U KOOPAMHHUPOBATH CBOU
NEUCTBUSL C JPYTMMHU 4WIEHAMH KOMAaH]Ibl; OLICHMBAaTh KAayecTBO CBOEro BKJaJa B OOLIMI
IPOIYKT 110 KPUTEPUAM, CPOPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUSL.

3) Vuueepcanvhvie pecynsamuensle Oelicmeus, obecneuugaiom GopmMuposanue cMulClo8bIxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTHU.

Camoopranusanus:

COCTaBJIATh IJIaH, AJTOPUTM pELICHUs 3a/aud, BBIOMpaTh CHOCOO peleHHus C y4EToM
UMEIOIIUXCSA PECYpCcOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBAaTh U KOPPEKTUPOBATh
BapHaHTHI PELICHUH ¢ y4ETOM HOBOM MH(pOpMaLUu.

CaMOKOHTpOJIb:



J BJIAJIETh HAaBBIKAMU TMO3HABATENBHOW pe(IeKCMH KaK OCO3HAHHMS COBEpIIAeMbIX
JEWCTBUI U MBICIUTENBHBIX TPOIIECCOB, UX PE3YABTATOB; BIAAETh CIIOCOOAMU CaMOTIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ylibTaTa pelleHUs MaTeMaTH4eCKO! 3a/1auu;

J MPEIBUACTh TPYJHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb IPH PEIICHUH 33/1a41, BHOCUTh
KOPPEKTHUBHI B ICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAlIGHHBIX OLIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

J OIICHUBATh COOTBETCTBHE pe3ylbTaTa LEIH U YCIOBUSAM, OOBSCHATH HPUUYHHEI
TOCTIDKEHUSI WM HEIOCTIDKEHHS Pe3ylIbTaTOB JESTENbHOCTH, HAXOJHUTH OIIHOKY, IaBaTh
OILICHKY ITPHOOPETEHHOMY OIIBITY.

Hpe}lMeTHble PeE3yJdbTaThbl

OcBoeHne y4eOHOTO Kypca «Anrebpa M Hauajga MaTeMaTHYECKOTO aHAlM3a» Ha YPOBHE
cpenHero ooduero oopazoBaHus JOHKHO 00eceunBaTh JOCTHXKEHHUE CIEAYIOMIMNX MPEAMETHBIX
00pa30BaTeNIbHBIX PE3YyIbTATOB:

10 xkaace

Yucaa v BbIYMCIECHUS

OmnepupoBaTh TOHATHSMH: PAMOHATBHOE W JACHCTBUTEIHHOE YHUCIIO, OOBIKHOBEHHAS |
JeCATUYHAS IPOOB, TPOIICHTEI.

BEIMONHATE apuMETHYECKIE OTIEpAINN C PAIIHOHALHBIMU M JICHCTBUTEILHBIMU YHCIIAMHU.

BbimonHATe npuOIMKEHHBIE BBIYMCIEHUS, MCIIOJIB3Ys MpaBWia OKpPYIJIEHHUs, JelaTh
IIPUKUJIKY U OLIEHKY pe3yibTaTa BIYMCICHUH.

OnepupoBaTh MOHATHAMU: CTENEHb C LEJBIM IOKa3aTeleM; CTaHJapTHas (opMma 3alucH
NEWCTBUTENBHOTO YKCIIa, KOPEHb HATYPaJbHOW CTENEHH; UCIOJb30BaTh NOAXOAAUIYI0 (HOopMy
3aIUCH JICHCTBUTENBHBIX YUCEN IS pEIIeHHs] TPAKTUYECKUX 3a7a4 U NPEICTABICHHS TaHHbIX.

OnepupoBaTh MOHATUSAMM: CHHYC, KOCUHYC U TaHI'€HC IPOM3BOJIBHOIO YIja; UCIOJIb30BaTh
3aIlUCh MPOU3BOJIBHOTO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUECKUE (PYHKIUH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh HNOHATUSAMM: TOXKAECTBO, YpPaBHEHHUE, HEPABEHCTBO; 1I€JIO€, PALMOHAIIBHOE,
UppalMoOHAIbHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHHUE;

BbimonHATe  mpeoOpa3zoBaHMs ~— TPUTOHOMETPHUYECKHX  BBIPAXEHMH M pellaTh
TPUTOHOMETPUUECKUE YPAaBHEHMSL.

BeinonHaTe npeoOpazoBaHMs LENbIX, PALMOHAIBHBIX M HUPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIE THIIbI LIEJbIX, PALIMOHAIBHBIX U UPPALIMOHATIBLHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHS W HEpPABEHCTBA JUISl pELEHHs MaTeMaTHYeCKUX 3a7ad M 3ajad u3
pa3nuyHbIX 00JacTell HAyKU U PeanbHOM KU3HHU.

MojenupoBaTh peajibHble CHUTyallUd Ha s3bIKE€ anreOpbl, COCTABIATH BBIPAKECHHUS,
yYpaBHEHHUs, HEPaBEHCTBA IO YCJIOBMIO 3aJaud, MCCIEJOBATh IOCTPOCHHBIE MOJIENU C
MCIOJIb30BAHUEM aIlllapara ajareopsl.

DyHKUUH U TPaPUKHU

OnepupoBaTh NOHATUAMU: (PYHKIIMSA, CIIOCOOBI 3a/1aHusl (PyHKIIMU, 00JIaCTh ONpeAEIeHUs U
MHO>KECTBO 3HaueHUI QpyHKIMHU, TpaduK YHKIMH, B3aUMHO 0OpaTHbIe (DYHKLIUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEYETHOCTh (DYHKIMHU, HYIH GYHKLINHU, TPOMEKYTKU
3HAKOIOCTOSIHCTBA.
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Hcnonb3oBath Tpaduki GyHKIMNA U1 PELICHUs yPaBHEHUH.

Ctpouth M yMTaTh rpaduku JUHEHHON (YHKIMHU, KBAAPATUYHON (DYyHKUINH, CTENECHHOMN
(YHKIUY C LENBIM ITOKa3aTeNIeM.

Hcnonb3oBate rpaduku QYHKIUN U1 MCCICIOBAHUS IMPOIECCOB M 3aBHCHUMOCTEH MpuU
pelIeHNH 33/1a4 U3 JIPYruX Y4eOHBIX MPEAMETOB M PEalTbHOM >KM3HHU; BBIpaXaTb (OpMyaamu
3aBHCUMOCTH MEXTy BETHUYNHAMH.

Hayana MmaTeMaTH4ecKOro aHajan3a

OmnepupoBaTh MOHATHSIMHU: TOCIEAOBATEIBLHOCTh, apUPMeTHdecKas M TeOoMeTpUyecKas
MIPOTPECCHH.

OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAIOIIas r€OMETpUUYECKasi MpOTrpeccus, cymma
0ECKOHEYHO yOBIBAIOIICH r€OMETPUICCKON TIPOTPECCHH.

3amaBath MOCIEA0BATEIFHOCTH PA3IMYHBIME CIIOCOOaMHU.

Hcnonp30BaTh CBOWCTBA MOCIENOBATEIBHOCTEH W TMPOTPECCHU ISl PEHICHHS PeaTbHBIX
3a7a4d MPUKIIATHOTO XapaKTepa.

MHo:KecTBa U JIOTHKA

OmnepupoBaTh MOHATUSMH: MHOKECTBO, ONIEPAIIH HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIHN ammapar sl OMMCaHHs PeaTbHBIX MPOIECCOB U
SIBIICHUH, TIPY PEIICHUH 3a/1a9 U3 APYTHX YIeOHBIX MMPEIMETOB.

OmnepupoBaTh MOHATUSMHE: OTIPE/ICTICHNE, TEOpEMa, CIIEJCTBHE, I0KA3aTeIbCTBO.

11 kaace

Yucia 1 BBIYUCICHHUSA

OnepupoBaTh NOHATUSAMU: HATYPAJIbHOE, LEN0€ YUCIIO; UCIOJIb30BATh IPU3HAKU JIETUMOCTH
LIETIBIX YHCEJI, PA3JI0’KEHHUE YMCIIa Ha MPOCThIE MHOXKUTEIH JJIs PEIICHUS 3a1a4.

OnepupoBaTh NOHATHEM: CTENEHD C PALIMOHAIBHBIM MOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yncia, JECATUUHbIE U HATypalbHbIE JIOTapU(PMBL.

YpaBHeHUsI M HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTEMEHH JUIsl MpeoOpa3oBaHUsl BHIPAKEHUN; OIEpUPOBATH OHITUSMU:
[I0KA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO;, penlaTh OCHOBHBIE THIIBI IOKA3aTEJIbHBIX
YpPaBHEHU U HEPABEHCTB.

BoimonuaTe mpeoOpa3zoBaHus BBIPAXKEHHMH, COAEpXKAIIUX JIOTapu(Mbl, OIEpUPOBATH
MOHATHAMH: JIOTapU(PMUUYECKOE YypaBHEHHUE U HEPABEHCTBO;, pEIIaTb OCHOBHBIC THIIBI
Jorapu(MUUEeCKUX YpaBHEHHU U HEPaBEHCTB.

Haxonuth pemieHus npoCcTeUnX TPUrOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh HNOHATUSIMU: CUCTEMA JIMHEMHBIX YPAaBHEHUH U €€ pelIeHHe; MCIO0JIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUMU ISl PEILICHUS MPAKTUYECKUX 3a/1au.

Haxonuth pemieHus npocTeIMX CUCTEM M COBOKYIHOCTEM palMOHAIbHBIX YPABHEHUU U
HEPaBEHCTB.

MopnenupoBaTh peadbHbIE CUTyalldd Ha f3bIKE aireOpbl, COCTaBISATh BBIPAKCHMUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 33J]a4M, UCCIIEI0BATh IOCTPOEHHBIE MO EIU
C MCTIOJIh30BaHUEM alllapara ajareopsl.

DyHKUUH U TPaPUKHU

OnepupoBaTh TOHATUAMH: TepUOANYECKas (QYHKIHUSA, TPOMEKYTKH MOHOTOHHOCTHU
(GYHKIMH, TOYKHA dKCTpeMyMa (pyHKIMU, HauOoJbIllee W HaMeHbIllee 3HaueHUsl (PyHKIMU Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX ISl KCCNeOBaHUs (QYHKIINH, 3aJaHHON TpaduKoOM.
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OnepupoBaTh  MOHATUSMHU:  TIpaUKM  TOKa3aTeNbHOH,  JOrapuPMHUUecKOd |
TPUTOHOMETPUYECKHX (YHKUMH; H300paxarb WX Ha KOOPAMHATHOW IUIOCKOCTH H
HCIIOJIb30BATh JUIS PELICHUs YPABHEHUN U HEPABEHCTB.

W300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKd JHHEWHBIX YpaBHEHUH W
HCIIOJIb30BATh UX JJI PELICHUS CUCTEMBI JINHEWHBIX YPaBHEHUM.

Ucnonws3oBarh rpaduku (QyHKUMI IS MCCIENIOBAHUS MPOIECCOB M 3aBUCHUMOCTEH W3
JPYTrUX y4eOHbIX JUCLUILIUH.

Hayana maTreMaTH4eCKoOro aHaJIM3a

OmnepupoBaTh MOHATUSMU: HETPEpbIBHASL (HYHKIHMS; TPOU3BOAHAS (DYHKIIHMHU; UCIIOIH30BAThH
r€OMETPUYECKUN U (PU3NYECKUIN CMBICI IPOU3BOAHOM JUIsl pELIeHUs 3a/1a4.

HaxomuTh mpOM3BOAHBIE 3JIEMEHTAPHBIX (YHKIWH, BBIYHUCIATH IPOHU3BOJIHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHH.

Wcnonb3oBaTh MNpoUW3BOAHYIO JUId HCCIEAOBAaHWA (YHKUMH HA MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIIEIOBAHUS K IOCTPOEHHUIO I'PaKOB.

Hcnonp30Bate NPOU3BOAHYIO JUIS HAXOXKIACHUS HAWIIYYLIEro PELICHHs B NMPUKIATHBIX, B
TOM YHCJIE COLMATbHO-3KOHOMHMYECKHX, 3a/1a4ax.

OnepupoBaTh MNOHATUSAMHU: IE€PBOOOpa3HAasi U MHTErpaji; MOHMMAaTh TI'€OMETPUYECKHI U
(buznyeckuit CMbICT UHTETpaa.

Haxonuts mepBooOpa3Hble 37€MEHTApHBIX (DYHKUMN; BBIUMCISATH MHTErpasn mo dopmyse
Herorona—Jleit6uuma.

Pemars mpuxiiagHble 3a7a4d, B TOM 4YHCIE COLMAIbHO-3KOHOMHYECKOTO M (PU3NYECKOTO
XapakTepa, CPeACTBAMU MATEMAaTHYECKOTO aHAJIM3a.
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TemaTu4yeckoe NIIAHUPOBAHUE

10 kacc
Moayab padoueil nporpaMMbl Buasi
Ne Haumenosanue pocnuTanust «IIKoJabHbII Kosmmyecr IIPOBEPOUH
a3/1eJI0B U TeM
w/n pasa YPOK» BO 4acoB | .o paGor
NPorpamMmbl
KonTpoabu
ble paboThI
MHoxecTBa 13 cents6ps — [lenp nmporpamMMucTa
PaIMOHANBHEIX U 15 oxTs06ps — BcemupHsbii 1eHb
1 NEHCTBUTENBHBIX uncen., | MaTCMAaTHKH 21 1
PanmonanbsHbie
YpaBHEHUS U
HEpPaBEHCTBA
OyHKIMU U TpadUKHU. 10 HOs10pst — BceMupHbIit 1eHb HAyKH
2 | CrereHb ¢ IENTBIM 3a MM ¥ Pa3BUTHE 9
roKasaresemM
Apudmernueckuit 12 nexabpst — MexayHapoAHbIN JI€Hb
KOpPEHb N—OW CTETIEHHU. ACTCKOIo TEICBUACHUS u
3 | UppaunoHanbHbie PaTOBCIIAHIS L 27 1
13 suBaps — JIeHp poccuiickoi meyaTu
YpaBHEHUS U
HEpPaBEHCTBA
DopMyJIbl 8 derpans — JleHb pocCUNCKON HAYKH
TPUTOHOMETPHH.
a P P 33 1
Tpuronomerpuyeckue
ypaBHEHUS
TToC/IeN0BATEIBHOCTH 1 18 wmapra — IECHB BOCCOEIUHEHUS
5 Kprima ¢ Poccueit 8
[IPOrpeccuu
12 anpens — JIleHb KOCMOHABTUKH
[ToBTOpEHME, 9 mas-/lens [ToOenpr
6 000011IeHHE, 4 1
cucTeMaTtu3anus 3HaHUH
OO11ee KOIMYECTBO YacOB I10 4
nporpamme 102
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11 kiaace

Moayanb padoueii Buani
HauMmeHnoBaHue NporpaMmbl BOCIIUTAHUSA NMPOBEPOYH
Ne . Koauuect
Pa3aesioB U TeM «IIKk0JIbHBII YPOK» bIX paboT
n/n BO 4acoB
NPOrpaMmblI KoutpoJjabu
ble paboThI
TETEeHb C PallMOHAILHBIM ceHTs10ps — JleHn
C 13 0
MoKa3aTeyeM. [IporpammucTa
1 | TlokasarenbHas QyHKIUS. 15 oxrs16ps — BeemnpHbri 12 1
ITokazaTenbHbIC AICHE MATCMATHKH
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas 10 HOs10pst — BeceMupHhblit
2 (bYHKHH;[ JACHb HAYKH 3a MUP U pa3BUTUC 12
Jlorapudmuueckue
ypaBHEHUS U HEPABEHCTBA
Tpuronomerpuueckue 12 nexaOpst —
3 dbyHKIIMN 1 UX Tpaduky. MesxayHapoaHbI 1CHB 9 1
TpHTOHOMETpHHECKHE JIETCKOTO TEIICBUACHUS 1
aNOBEIIIaHUS
HEpPaBEHCTBA pal m
[IpounsBogHas. 13 auBaps — [lens
4 | TIpumeHeHune POCCHIICKOM MeYaTu 24 1
MPOU3BOTHOM
8 derpans — [lens poccuiickoi
WHTerpan u ero HayKu
5 18 mapra — JleHb 9
MIPUMEHEHHUS
BoccoenuHenusa Kpsima c
Poccueit
. 12 anpens — Jlenn
6 | CucreMbl ypaBHCHHM p A 12 1
KOCMOHABTHKH
7 HarypanbHhbie u 1ienbie 9 mas-/lenn [ToGenpr 6
qycia
8 [ToBTOpEHUE, 0000IICHNE, 18 1
cHucTeMaTH3allns 3HaHUI
OO011ee KOJIMYECTBO YaCOB 110 5
nporpamme 102
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YueOHO-MeTOAMYECKOE o0eclieueHrne 00pa30BaTeJIbHOIO Mpoiecca

O6s3aTebHbIE YUeOHbIe MATEPHAJIBI VIS YUeHUKA
AnreOpa u Hadana MareMaTudeckoro ananmsa: yueO. ans 10 k1. oOmeoOpa3oBar.
yapexkIeHui: 6a30BbIN U PpoGWIbHBIN ypoBHH /C.M. Huxonsckuit, M. K. IToranos, H. H.
Pemernuxos, A. B. IlleBkun.- 11-e uza., nom. -M.: [Ipocsemenue, 2023.
AnreOpa ¥ Havajla MaTeMaTHYECKOr0 aHaiu3a: yueO. uist 11 k1. oOmieoOpasoBar.
yupexaenuii: 6a3oBbiii 1 npoduiababii ypoBan /C.M. Hukonbsckuii, M. K. Iloranos, H. H.
Pemernuxos, A. B. llleBkun.- 11-e uza., nom. -M.: [Ipocsemenue, 2023.

MeToanyeckue MaTepUuaJbI JIs1 YUYUTEs

AnreOpa u Havajla MaTeMaTUuecKoro aHammza: yueo. s 10 k1. o6meoOpa3oBar.
yapexaeHui: 6a30Bbii U poduiibHbIN ypoBHU /C.M. Huxonsckuit, M. K. IToranos, H. H.
Pemernuxos, A. B. llleBkun.- 11-e uza., nom. -M.: [Ipocsemenue, 2023.

AnreOpa u Hayaja MaTeMaTH4ecKoro aHaiauza: yueO. murst 11 k. obmeoOpasoBar.
yupexJieHui: 6a30BbIi U poduibHbIN ypoBHU /C.M. Hukonsckuii, M. K. Iloranos, H. H.
Pemernuxos, A. B. llleBkun.- 11-e u3a., nom. -M.: [Ipocsemenue, 2023.

AnreOpa ¥ Havaja MaTeMaTHIECKOTO aHaJM3a: JUIAKTHIeCKHe MaTepraitbl Juis 10 kit
/M.K. Tloranos, A.B. llleBkun. — M. I[IpocBemenne, 2023

AnreOpa u Havyajla MaTeMaTUIecKoro aHaimza: ydeo. s 11 k1. obmeoOpasosar.
yapexaeHui: 6a3oBbiii U mpodribHbi ypoBau /C.M. Hukonsckuii, M. K. Ilotanos, H. H.
Pemernuxos, A. B. llleBkun.- 11-e m3a., nom. -M.: [Ipocsemenue, 2023.

AnreOpa 1 Ha4ajla MaTEeMaTUYECKOTO aHAIIN3a: TUJAKTUIECKre MaTepuaibl aist 11 K.
/M.K. Tloranos, A.B. llleBkun. — M. I[IpocBemenne, 2023.

Anre0Opa 1 Ha4yajla MaTEeMaTHYECKOTO aHaM3a. TeMaTtnueckue TecThl. 11 kacc: 6a30BbIi U
npoduasHbI ypoBHH/ FO.B.11lenenera.- M.: IlpocBemenne, 2023
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