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MNOACHUTEJIbHAS 3AIINCKA
PaGouas mporpamma ydueOHOTO Kypca «Anrebpa W Hadala MaTEeMaTHUYECKOTO aHaIH3a»
6a3zoBoro ypoBHs it oOywaromuxcsi 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO
TOCYJApCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIAapTa CPEeIHEro oOmero oOpa3oBaHUsA, C YUIETOM
COBPEMEHHBIX MHPOBBIX TPEOOBaHHH, MPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY 0OOpa3oBaHUIO, U
TpaaulUid pOCCUUCKOTO oOpa3oBaHus. Peanmuzanus mnporpamMMbl oOecreYrBaeT OBJIAJICHUE



KJTFOUEBBIMH KOMIETEHIHSAMH, COCTAaBIISIOIMINMHI OCHOBY JJISI CAaMOPA3BUTHUS M HEMPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO M IO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH 00YJaOLIHXCS.

HOEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYECKOrO aHAIM3a» SIBISETCS OJHUM M3 Hamboiee
3HAYMMBIX B IPOrpaMMe CTaplleil MIKOJIbl, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOecredynBaeT
UHCTPYMEHTAJIbHYIO 0a3y s M3y4eHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a € ApYyrou
CTOPOHBI, (QOPMHPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcsi Ha YpPOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI KypCOB MH(OPMATUKH, OOIIECTBO3ZHAHMUS, HCTOPUH, CIOBECHOCTH.
B pamMkax naHHOro Kypca ydaiuecs OBJIaZieBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpas (POpMyJIMPYET CBOU AOCTHKEHHsI B MaTeMaTH4eCKOH (opme.

Kypc anreGpsl 1 Hauan MaTeMaTHYECKOro aHAJIN3a 3aKJIAAbIBAET OCHOBY JUIS YCIELIHOTO
OBIIQJICHUSI 3aKOHAMH (U3UKH, XUMHUH, OWOJIOTHH, TIOHMMAHUS OCHOBHBIX TEHICHIMNA
9KOHOMHUKHU M OOLIECTBEHHON >KU3HHU, MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX IM(PPOBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX B IOBCEIHEBHOM XM3HU. B Toxe
BpeMsl OBJIQJICHUE a0CTPAKTHBIMH U JIOTUYECKH CTPOTMMH MAaTeMaTHUYECKUMH KOHCTPYKIHSIMH
pa3BUBaeT yMEHWE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEpIKICHUS,
UCIMOJIb30BaTh O00OOIIEHNE M KOHKPETH3aluio, a0CTparMpoBaHUE M aHAJIOTUI0, (OpPMHUPYET
KpPEaTUBHOE U KPUTHUYECKOE MbIIUICHHE. B Xo1e n3ydeHus anreOpbl U Hadall MaTeMaTU4ecKoro
aHaM3a B CTapIICH IIKOJIE YYalluecs MOJIYYaroT HOBBIM ONBIT PEHICHUS MPHUKIATHBIX 33jad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MAaTEMAaTHYECKHX  MOJEIEeH pEaIbHBIX CUTyallMiid U
UHTEpHpeTallid IOJYYEHHBIX pELICHUH, 3HAKOMATCS C IpUMEpaMUd  MaTeMaTU4eCKUX
3aKOHOMEPHOCTEH B NpPUPOAE, HayKe M B MCKYCCTBE, C BBIJAIOUIMMUCA MaTeMaTHUYECKHUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc oOnamaer 3HAUMTENFHBIM BOCHHMTATENBHBIM IMOTEHIIMAIIOM, KOTOPBIA pean3yercs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOMUI (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
Tak M 4Yepe3 cHenuduky ydyeOHOW JeATeNbHOCTH, TpeOyIoled CcaMOCTOSTENbHOCTH,
aKKypaTHOCTH, TPOJOJDKUATEIBHOW KOHIEHTPAlud BHUMAaHHWS H  OTBETCTBEHHOCTH 32
MOJIyYEHHBIN pe3yibTarT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4eHUsl.

Crpykrypa Kypca «Anredpa u Hadyajga MaTEMaTUYECKOTO aHaJIM3a» BKIIIOYAET CIEIYIOIINe
coJiepKaTeIbHO-METOIMYeCKue JHHUN: «Yucrma W BeUUCIHEHUs», «DyHKIUM U TpapuKuy,
«YpaBHEHUS U HepaBeHCTBay», «Hauana MaTeMaTndyeckoro aHanauszay, «MHOXECTBAa U JIOTHKay.
Bce ocHOBHBIE cOAep)KaTebHO-METOJUUECKUE JTHMHUM HM3Y4aloTCs Ha NPOTSHKEHUM JABYX JIET
oOy4YeHHsI B cTaplieid IIKOJe, eCTECTBEHHO JOMOJHSSI IPYT Apyra M IOCTENEHHO HACHIMAsCh
HOBBIMH TeMaMH ¥ pa3aenamu. JlaHHBIH Kypc SBISIETCS WHTETPATHBHBIM, MOCKOJIBKY
oObenuHseT B ce0e coiep)KaHuEe HECKOJIbKMX MaTeMaTH4eCKUX JUCLUILIMH: anredpa,
TPUTOHOMETPHUS, MATEMaTHUECKUI aHaIN3, TeOpHs MHOXKECTB U Ap. [To Mepe Toro kak ydaruecs
OBJIaJICBAlOT BcE Ooliee IIMPOKMM MAaTEMAaTHYECKHM amllapaTtoM, y HHUX IOCIEIOBATEIbHO
dopMHpyeTcsT M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUYECKYIH0 MOZENb peaTbHOMN
CUTYyalluM, NMPUMEHATh 3HAHU, MOJyYeHHbIE B Kypce «AureOpa M Hayala MaTeMaTHYeCKOTro
aHalu3a», IS peIIeHUs CaMOCTOSITEIbHO CPOPMYJIMPOBAHHONW MaTeMaTHUECKOW 3ajauu, a
3aTeM WHTEPIPETUPOBATH MOTyYCHHBIN Pe3ybTaT.



CognepxxarenpHO-MeTOIMYECKass  JOuUHUA  «Yucna W BBIUMCICHUS» — 3aBEPIIAET
dbopMUpOBaHNWE HABBIKOB HCIOJIB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpPOe OBLIO HAYaTO B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHHE yaenseTcss (GopMHUPOBAHUIO MPOUHBIX
BBIUMCIUTENbHBIX HaBBIKOB, BKJIIOYAIONIUX B ce0s MCIOIB30BAHHE PA3IUYHBIX (HOpPM 3amucu
JEHCTBUTENIBHOIO YHMCJA, YMEHHE pPALMOHAIBHO BBINOJHATh JACHCTBUS C HHUMH, JENaTh
OPUKHUIKY, OIICHWBaTh pe3ynbTar. OOydaromecs TMOJNYy4alOT HAaBBIKA MPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCUCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIApTHOH Qopme,
WCII0JIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUM.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKEHUU BCEro OOy4YeHHs B
CTaplled WIKOJE, IIOCKOJBbKY B KaXJOM paslerne IporpaMMbl IPEIyCMOTPEHO pelieHue
COOTBETCTBYIONIMX 3a7a4. OOyyaromuecs OBIaAeBAIOT pa3IMYHBIMU METOJIAMH PEILICHHS LIENbIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENIbHBIX, TOTAPU(PMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM. [loaydeHHbIE YMEHHUS HUCIONBb3YIOTCS MIPU MCCIIEIOBAaHUU
(GyHKUIMH C TOMOIIBI0 MPOM3BOIHOW, PEUICHWM NPUKIAAHBIX 3a7ad M 337a4 Ha HaXOXJICHUE
HanOOJBIINX W HAMMEHBINNX 3HaUeHWH (yHKIWU. JlaHHas coneprKaTenbHast JIMHUS BKIIOYAET B
cebst Takke (GopMUPOBAHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, HpeodpazoBaHUs
LEJIbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKEHMI, a Takke
BBIPOKEHUH, COAEPKAIIMX CTENEeHU W JorapudMmel. brarogapss M3ydeHUIo anredpamyecKoro
MaTepHalia MpOUCXOIUT JalbHEHIIee pa3BUTHE alITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIUICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXACHHUH, pabOThl C CHMBOJIbHBIMU
dbopMamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI ISl PEICHHS PAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3aj[a4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK sI3bIKa HayKH.

CopepxarenpHo-MeTonuyeckass JUHUS «DyHKIUU U TpadUK» TECHO MeperuieTaeTcs ¢
JPYrUMHU JIMHUSIMU Kypca, IOCKOJbKY B KaKOM-TO CMBICIE 3a1aé€T IOCIEJ0BaTEIbHOCTD
U3YYCHHUS Marepuana. V3ydeHHe CTENeHHOW, I0Ka3aTelbHOW, Jorapumuueckoil u
TPUTOHOMETPUYECKUX (YHKLUMHA, MX CBOWCTB M TpaUKOB, HCHOJIb30BaHUE (DYHKUMHA s
pelieHus 3a1a4 U3 JAPYruX Y4eOHBIX MPEIMETOB M PEaNbHON >KM3HH TECHO CBS3aHO KakK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C pelIeHHeM ypaBHEHUH u HepaBeHCTB. [Ipu sTom Gombinoe
BHUMaHue yjensercss (pOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJiaMH 3aBUCHUMOCTH MEXIY
pa3IUYHBIMU BEJIMYMHAMH, HCCIENOBaTh INOJyYEHHbIE (QYHKIUH, CTPOUTHh HX TpaduKu.
Marepuan »TOM coaepKaTelNbHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHHM U HABBIKOB,
MO3BOJIAIOIINX  BBIpaKaTh 3aBHUCHUMOCTH MEXAYy BeJIMYMHAMH B pa3nuyHOi  dopme:
aHAJUTUYECKOM, Trpaduyecko U clioBecCHOM. Ero wu3ydeHwe CcrnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3AINH,
MCIIOJIb30BaHUIO aHAJIOT .

ConepxarenbHas nuHusa «Hadama maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
paciIMpuTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAIHBIX 3a7a4, JOCTYIHBIX 00y4JaromuMcs, Y
KOTOPBIX MOSIBISETCS BO3MOKHOCTD MCCIIEZIOBATh U CTPOUTH Ipaduku GyHKIUHN, ONpeAeNsaTh UX
HauOOJIbIIIMEe U HAUMEHBIINE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM M YCKOpPEHHs ImpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHMSI MaTeMaTHMUeCKUX MOJENel pealbHbIX CHUTYyallli, HaXO0KIeHUus
HAWIy4Ilero penieHusi B NPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3a/Jayax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTH4YeCKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(dhopManbHO-JTOTHYECKOTO U KPEaTUBHOTO MBINUICHUS, (POPMHUPOBAHUIO YMEHHI pacrno3HaBaTh
MPOSIBJIEHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U HcKyccTBe. OOydaromiuecs y3HaAIOT O



BBIJIAIOLIUXCSl PE3yJIbTaTax, IMOJIYYEHHBIX B XOJ€ PA3BUTHUS MAaTeMaTUKW KAaK HAyKH, U HUX
aBTOpax.

CopnepxarenbHO-MeTOAUYECKAsl TUHUSA «MHOXECTBA U JOTMKa» B OCHOBHOM IIOCBSILIEHA
3JIEMEHTaM T€OPHH MHOXKECTB. TeOpeTUKO-MHOKECTBEHHbIE MIPEACTABICHUS IPOHU3BIBAIOT BECH
KypcC LIKOJIBHONW MaTeMaTHKU U IpeiaraloT Haubosee YHUBEPCAJIbHBIN SI3bIK, 00bEIUHSIOIUN
BCE pa3lieibl MaTeMAaTUKUM U €€ TPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTUYECKUE
JUCLMIUIMHBL B eauHoe uenoe. [loaTomy BaXHO 1aTh BO3MOXHOCTh IIKOJBHUKY HOHMMATh
TEOPETUKO-MHOKECTBEHHBIA SI3bIK COBPEMEHHOM MATEMATHMKHM M HCIOJIb30BaTh €ro s
BBIPAKEHHS] CBOMX MBICIIEH.

B kypce «Anrebpa n Havana MaTeMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOTO0 MOJICIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJieJIlell pealbHbIX CUTYAallUid, UCCIIEOBAHMS 3TUX MOJeNIel ¢ IMOMOIIbIO ammapara aareopsl 1
MaTE€MaTU4YeCcKOro aHajln3a W HHTEpPIpEeTaluy IOJIYYEHHBIX pe3yiabTaToB. Takue 3amaHus
BIJIETEHbl B KaXIbli M3 pa3fesioB IPOrpaMMbl, IOCKOJIBKY BECh MaTepual Kypca HIMPOKO
MCIIOJIb3YETCS JJIsl pelleHHs IPUKIAIHbIX 3a1ad. [lpu pentennn peaabHbIX IPAKTHUECKUX 3a/1a4
yualiecsi — pa3BUBAIOT  HaONIOAATENbHOCTh,  yYMEHHE  HAXOOUTh  3aKOHOMEPHOCTH,
abcTparupoBatbCs, HCIOJIb30BaTh aHAJOTHIO, 0000IIaTh M KOHKPETH3UPOBATH MpoOIEMy.
JlesarenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DEHICHUS TNMPHUKIATHBIX 337ad OpraHu3yeTcs B
IIpOLIeCCEe U3YUYEHUS BCEX TEM Kypca «Airedpa n Hauajga MaTeMaTUYECKOTO aHaIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueGHOM miaHe Ha u3yuyeHue Kypca ajreopsl ¥ Hadall MaTeMaTH4eCKOro aHajin3a Ha 6a30BOM
ypoBHE 0oTBOJUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B Hegenmto B 11 knacce, Bcero 3a J1Ba
roja o0yuenust — 170 dacos.

®OPMbI YYETA PABOYEN TPOT'PAMMBI BOCIIUTAHUA

- opranu3anus paboThl ¢ JETbMH Kak B oQJiaiiH, Tak U OHJIaliH opMmare;

- YCTQHOBJIEHHE JIOBEPUTEIbHBIX OTHOLIEHUI MEXIy YYHUTEIeM M €ro Y4eHHUKaMH,
CHOCOOCTBYIOIIMX IMO3UTUBHOMY BOCHPHUATHIO YYallUMHCA TpeOOBaHMA M MPOChO yduTens,
OPUBJIEYEHNUIO UX BHHUMaHMS K OOCyKIZaeMoll Ha ypoke HWHGOpPMallMu, AaKTUBU3ALUN HX
MMO3HABaTSIBHOM ACATCILHOCTH,

- OJIUMIIMA/bl, 3aHUMATeNbHbIE YPOKHM U TNSATUMHHYTKH, YPOK - JEJOBas WUrpa, YpOK
— IyTELEeCTBHE, YPOK MacTep-Kiacc, YpOK-HUCCIIeOBaHHE U Jp. Y4eOHO-pa3BiieKaTeIbHbIE
MeponpusaTus (KoHKype- urpa «lIpeamerHsiit KpoccBopa», TypHHp «CBOSI UTpay, BUKTOPUHBL,
JIUTepaTypHas KOMIIO3UIIMS, KOHKYPC Ta3eT U pUCYHKOB, SKCKYpCHUs U Jp.);

-opranuzanys medcTBa MOTHBHPOBAaHHBIX M DJPYIMPOBAHHBIX YdalllUXcs HaJ HUX
HEYCIEBAIOUIMMH OJHOKJIACCHUKAMH, JAIOIIEro HIKOJIbHUKAM COLMAJIbHO 3HAYMMBIA OIBIT
COTPYIHUYECTBA U B3aUMHON ITOMOILIY;

-MHUOWUUPOBAHUC W IOAACPIKKA I/ICCJ'IGJIOBaTeJ'II)CKOI\/'I JACATCIIBHOCTH IIIKOJBHUKOB B



paMKax peaJn3allid WMH WHIWBUAYAJIbHBIX W TPYIIOBBIX MCCIECIOBATEIbCKUX TPOEKTOB,
MOMOTaeT TMPUOOPECTH HABBIK CAMOCTOSTEILHOTO PEHICHUS TEOPETHYECKOW TMPOOIEMBI,
oopmileHUsT COOCTBEHHBIX WJCH, HABBIK YBRXKHTEIHLHOTO OTHOIICHUS K YYXUM HJIESIM,
odopMIIEHHBIM B paboTax APYrHX HCCIIEIOBAaTENIel, HABBIK ITYOJUYHOTO BBICTYIICHUS TEPE.T
ayIMTOPUEH, apTYMEHTHPOBAHUS U OTCTAMBAHUS CBOCH TOUKH 3PCHUS,

- CO3/1aHNe THOKOHM M OTKPBITOM Cpebl 0OyUeHUSI U BOCIIUTAHUS C UCIIOIB30BAaHUEM
TaJDKETOB, OTKPBITHIX 00pa30BaTeIbHBIX PECYpPCOB, CUCTEM YIPABICHUS IO3BOJSIET CO3/1aTh
ycioBus i peanusanuu  npoBosmiameHHbix FOHECKO Bexymmux npuHIMIOB 00pa3oBaHUs
XXI Beka: «obpa3oBaHue sl BCEX», «0Opa30BaHUE Yepe3 BCIO JKM3HBY, 00pa30BaHME «BCET/A,

BE3/IC U B JII000€ BPEMSD».

Ne Paznenst KonnuecTBo yacos ®opmbl paboThI

10 kiacc

MHokecTBa pallMOHAJIBHBIX U NunuBunyansHas
JNEUCTBUTEIBHBIX YUCEIL.
ParonasbHble ypaBHEHUS U pabora, pabora B

HCPAaBCHCTBA

napax, rpymnmnax;
®ynkuuu u rpagpuku. CreneHs ¢

LIEJIbIM IT0KA3aTeNeM nuddepeHIpoBaHHAS

Apudmernaeckuit KopeHb N—0if
3 creneHu. MppanuonanbHble ypaBHEHHUS 18 pabora, COBMECTHO-
Y HEPaBEHCTBA

Dopmyss! pacripesieIuTeNbHas,
4 TPUTOHOMETpUH. T pUroHOMETpHUUECKHE 22 T ——
ypaBHEHUS
5 [TocinenoBaTenbHOCTH ¥ IPOIPECCHH 5 COYECTaHUH,
6 [ToBTOpenue, o6odIIEHNE, 3 (bpoHTaNbHAS paboTa
cucTeMaTHh3alys 3HaHUH
OBLIEE KOJIMYECTBO YACOB I1O 68
I[TPOI'PAMME
11 xmacc
CreneHp ¢ paliOHAIBHBIM TIOKa3aTe- VHauBUIyaIbHAS
1 nem. IToka3zarenbHas GyHKIHA. 12
TTokazaTenbHbIE ypaBHEHUS 1 pabora, pabora B
HCPAaBCHCTBA napax, rpymnmax;
Jlorapudmuueckas GpyHKIUS.
" HITMPOBaHHAS
2 | JlorapuMHYECKHE YPABHEHUS U 12 Auddepertpo
HEpaBEHCTBA paboTa, COBMECTHO-
3 Tpuronomerpuueckue GyHKIUU U UX 9 pacIpe/IeuTebHAs,

rpaduku. TpuroHoMeTpuueckue




HEpaBEHCTBA

IIpousBoaHas. I[Ipumenenue

METOA TUAJTOTHYCCKUX

24 COYCTaHMH,
MIPOU3BOAHOMN
(dbpoHTanbHas paboTa
WuTerpan u ero npuMeHeHus 9
Cucrembl ypaBHEHUH 12
HatypanbHble 1 1iensie yncia 6
[ToBTOpeHue, 0600IIEHNE, 18
CUCTEeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BLIYMCICHHUA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JeiicTBuTenpHbIe yKcha. PanyoHanpHble W MPpAllMOHATbHBIE YKCIA. ApUPMETHYECKHE
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmKkEéHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKUKA U OLICHKA Pe3YyJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (Gopma 3amucH AEHCTBUTEIbHOIO YHUCIA.
Hcnonb3oBanue moaxoismedl (Gopmbl 3amucy  JACHCTBUTEIBHBIX YHCEN UL PEUICHUs
MPAKTUYECKUX 3aJ[a4 U IPEICTABICHUS JAHHbIX.

Apudmernueckuil KopeHb HaTypajlbHOW cTemeHu. JledcTBus ¢ apudmMeTndyecKkumMu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOT'O ApryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHUS.

[Ipeobpa3oBaHne TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

VYpaBHeHue, KoOpeHb YypaBHeHMs. HepaBeHCTBO, pelleHMEe HepaBeHCTBAa. Meron
MHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHANbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Penienne TpUroHOMETPUUECKUX YPABHEHHM.

ITpuMeHeHrEe ypaBHEHMIM M HEPABEHCTB K PEIIEHUI0 MATEMaTHYECKHX 3a1ad W 3a7ad U3
Ppa3IUYHBIX 00J1aCTeN HayKu U peanbHOMN )KU3HU.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananus GyHkun. I'papux Gynxnun. Bzanmuo oOpatHblie GyHKINU.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIEC M HEUETHBIE QYHKIUU.

Crenennas QyHKUMS ¢ HaTypaJbHbIM M LENbIM IOKa3zareiaeMm. E€ cBolicTBa U rpaduk.
CaoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuroHomeTrpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHUCJIOBOTO APIyMEHTA.

Hayana matemMaTHuecKoro aHajaimsa

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCHENOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

ApudmeTrnueckass U reoMerpuueckas —mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUECKON MpPOTrpecCUu.
®opmyna CIOXKHBIX IPOLEHTOB. Vcronb3oBaHWe MPOTPECCHM ISl PEILIEHUS pEealbHbIX 3adad
IIPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA



MHoOkecTBO, Oonepalnuu HaJal MHokecTBaMH. J(marpammbl Dinepa—Benna. [Ipumenenue
TCOPCTUKO-MHOKCCTBCHHOTO aIrrapara Jis1 ONHMCaHHWA PCAJIbHBIX IMPOLCCCOB U HBJ’IGHHﬁ, npu
pELICHUHN 33/1a4 U3 APYTUX YIeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BBIYUCICHUSA

Hatypanbnble u nensle uncina. [Ipu3Haky 1eIMMOCTH LIEIBbIX YACE.

Crenens ¢ pallMOHaIBHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm uncna. JlecaTHUHbIE U HATYpaAJIbHBIC JIOTAPH(PMBI.

YpaBHeHNs1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIUX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHUM, COAEPIKALUX CTENEHH C PallMOHATIbHBIM IIOKa3aTEIIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. PelieHue npukiaagHbIX 3a/ad C MOMOLIbIO CHUCTEMBI
JIMHEHHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUH U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTeN HayKU U peaabHON KU3HU.

DyHKIUH U ITpaPUKH

Oynkuus. Ilepuonnueckue  QyHkuuu. IlpomMexyTku MOHOTOHHOCTH — (YHKLHUH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOosnbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IPaQUKH.

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

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CHUCTEM.

Ucnons3zoBanue rpadukoB (QyHKIUN 71 HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYruX Y4eOHBIX IPEIMETOB U PEAIbHOM KU3HU.

Havana maTeMaTH4eCKOro aHAJIM3a

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs pEIlIeHUs] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTprueckuii 1 GU3NYECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHble 31eMeHTapHBIX (QYHKIUI. DOpMyNbl HAXO0XKAECHUS MPOU3BOJHON CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpuMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxneHre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.

[IpuMeHeHre MPOU3BOMHOM Al HAXOXACHUS HAWIYYIIEr0 pEeHIeHHs] B MPHUKIAIHBIX
3ajaydax, s ONpeaesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OopMyIIoi Uit rpadukoMm.

[TepBooOpaznas. Tabmauia nepBooOpas3HbIX.

WnuTerpan, ero reomeTpuyeckuil M (¢U3MYECKUl cMbIca. Bbluncienue MHTErpana Imo
dbopmyrne Hetorona—JleriOnuna.



IIVTAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuebHOro mpeamera «MaTemaTuka JOJDKHO 0OeCredMBaTh JOCTH)KCHUE Ha
YpOBHE cpelnHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpPE3yNbTAaThl OCBOCHHUS MPOTrpamMMbl yuyeOHOro mnpeamera «MareMaTuka»
XapaKTEepPU3YIOTCA:

I'paxkjaHCKOE BOCIIUTaHUE:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHMCKOro OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHUM, MpOIEnyp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMpOCHI M TIp.), YMEHHEM B3aUMOJEIHCTBOBATH C COLUAIbHBIMU MHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa)KIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM ILIKOJIbI, K HCIOJIb30BAHUIO 3THX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHMEM JIyXOBHBIX LEHHOCTEH PpOCCHMHCKOrOo Hapoaa; CHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

DcTeTH4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUi; BOCIPHUMMYHMBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUJOB UCKYCCTBA.

®uU3nYeCcKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSX CIOPTHUBHO-03A0POBHUTEIHHON
JESATENBHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOHUS; MHTEPECOM K PAa3IUYHBIM
chepam npodheccuoHATBFHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpPUIIOKEHUSIMHU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oynyiieil nmpodeccuu n peaau3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
peIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMHYECKHX NPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW Cpeabl, OCO3HAHUEM



00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOsieM; OpHeHTallell Ha  NpUMEHEHHe
MaTeMaTHYECKUX 3HAHWUU I PelIeHMs 3a/ad B 00JIACTH OKPY)KAIOLICH Ccpeibl, MIaHUPOBAHUS
[IOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOILIEH CPEJIBI.

L{eHHOCTH HAyYHOTO TO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTUKHU, TOHUMAaHHEM MaTeMaTHYECKOW HayKu Kak cepsl
YeJI0OBEUYECKON JESITENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTU Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKH M MAaTE€MaTU4YeCKOW KYJIbTYpOHM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJISATH IPOEKTHYH) M HCCIEIOBATEIBCKYIO JI€ATEIbHOCTh
MHAWBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS IPOTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTepU3yIOTCS  OBJAJECHUEM  YHUBEPCAJIbHBIMU  HO3HAGAMENbHBIMU  OeliCeUsMU,
VHUBEPCANLHLIMU — KOMMYHUKAMUBHbIMU — OlCMEUAMY, — YHUBEPCATbHLIMU — pPe2yisamUeHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamenshole oeticmeus, obecneuusaiom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YHarWUxcs (0C80eHUue Memooo8 NO3HAHUSA OKPYHCAIoWe20 Mupd,
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIy MOHATUAMH; (HOPMYIHUPOBATH OMpEICNICHUs MOHATUM;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUS
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (OPMYITUPOBATh W MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHbIE, €IMHUYHBIE, YACTHbIE U 00IIME; YCIOBHBIE;

®  BBIIBIISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEYHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; MpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HMCIOJH30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsiMble
U OT TPOTUBHOTO), BBICTpAHUBATh aPryMEHTAIMIO, TPUBOAUTH TIPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KIICHHSI U BBIBOBI;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITEIbHO BBIJEICHHBIX
KpUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® UCMOJb30BATh  BONPOCHI  KAaK  HCCIEAOBATENIbCKUH  HMHCTPYMEHT  IO3HAHHUS;
(dbopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEUHE, MPOoOIeMy, YCTaHABIUBATh
HUCKOMOE U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APryMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHE;

® [POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEeI0BaHUE II0
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4yecKoro oOBeKTa, SBJIEHHs, Mpoliecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, IBICHUSIMHU, IPOLIECCAMU;



e camocCToATeNbHO  (hopMynupoBaTh 00O0OIIEHMS ¥ BBIBOJABI 10  pe3yibTaTaMm
IPOBEIEHHOIO HAOJIOJCHUS, UCCIIEAOBAHMs, OLEHUBATh JIOCTOBEPHOCTh MOIYUYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE IPOLIECCA, a TAKXKE BbIIBUIATh IPEATIOI0KEHUSA
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pa6ora ¢ uapopmarueit:

® BBUIBIATH AePUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIs1 OTBETa HA BOMPOC U
JUIsl pELLIEHNUs 3a]1a4H;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJU3UPOBATD,
CHUCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HH(POpPMALMIO, MPEACTaBIATH €€ B  pa3IMyHbIX (opmax,
WIITIOCTPUPOBATh IpaUuecKy;

e OIICHUBaTh HAJAEKHOCTh HMHMOPMALUMU 110 CaMOCTOSITEIbHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKAmMueHvle Oelicmsus, o0ecneyusaiom cQopmuposaHHoCb

COYUATIbHBIX HABLIKOG 00YUAIOUIUXCA.

Ob6menue:

® BOCIPUHHUMATH U (HOPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMHU H LEISIMH
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 X0y PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0JIe 00CYXJIEHHS 3a7aBaTh BOIMPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIIEMBI,
pemiaeMoil  3ajaud, BbICKA3bIBaTh WJEHU, HALEJIECHHbIE HAa TIIOUCK pPELIEHUs;
COIIOCTABJISATh CBOM CYXACHUS C CYXICHMSAMU JPYrMX YYacTHUKOB JIMAJOra,
0oOHapyKUBaTh pazIMyuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEICTaBIATH PE3yJbTAaThl PEIICHUS 3a/1a4uM, SIKCIIEPUMEHTA, UCCIEI0BAHNUS, POEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Yy4€TOM 3ajad Mpe3eHTAlUu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHHUYECTBO:

® [IOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUAYAJILHOW pabOTHI
OpU pelIeHuH Y4YeOHbIX 3aJay; IPUHUMATh L€JIb COBMECTHOH JesTelIbHOCTH,
IUIAaHUPOBaTh OpPraHM3ALMI0 COBMECTHOM paboOThI, pacmlpeneisTb BHIbI PadoT,
JIOTOBApUBATHCS, OOCYXKJAaTh TpOILECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JTIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX popmax padboThl (00CyX1eHUsI, 0OMEH MHEHMI, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OO
IPOIYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaiom hopmuposanue CMvlci08bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzanus:



COCTABJIATh IIJIaH, AJTOPUTM pEIEHUs 3aJadd, BBIOMpaTh CHOCO0 pelleHHus ¢ y4EToM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

e BJAJETh HAaBbIKAMHM I[1O3HABATENBbHOM pe(IEeKCUM KaKk OCO3HAHUS COBEpPIIAeMbIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTpPOJIA IIPOLECcCa W Pe3ysibTaTa PELICHHUs MaTeMaTU4YeCKOu
3a/1a4y;

® IPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PEIICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIH W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTMDKEHUSI WJIM HEIOCTHXKEHUS PE3y/lbTaTOB JIEATENbHOCTH, HAaXOAWUTh OILUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

OcBoenue yyebHOro kypca «Aisredpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero obuiero o0pa3oBaHus TOJDKHO OOecIeunBaTh JOCTHXKEHUE CIIETYIOMIUX MPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yuciia 1 BLIYUCICHUA

OnepupoBaTh HOHATUSMM: PALMOHAIBHOE U JIEMCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U
JeCATUYHasl APOOb, MPOLIEHTHI.

BoinonuaTe apudmernyeckue omnepanuMM € palUOHAIBHBIMM U JEMCTBUTEIbHBIMU
YUCIIaMH.

BbinonHATe NpuUOMMOKEHHBIE BBIYMCICHUS, MCIIOJB3YS IpaBWJIa OKPYIJIEHUs, JeNaTh
MIPUKUJIKY U OLICHKY PE3yJIbTaTa BIYUCICHU.

OnepupoBaTh MOHIATUSMM: CTEHEHb C LIEJBIM MOKa3aTeseM; cTaHJapTHas gopma 3amnucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HAaTypaJIbHOM CTENEHM; HMCIIONb30BaTh MOAXOASIIYI0 (hopMy
3aIUCHU ACUCTBUTEIBHBIX YUCEII I PELIEHUs TPAKTUUECKUX 3a1a4 U NIPEACTABICHUS JaHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IPOM3BOJIBHOIO  YIJIa;
MCIIOJIb30BAaTh 3aIllMCh IPOU3BOJIBHOIO yIJla Yepe3 00paTHbIE TPUTOHOMETpUUYECKHE (QYHKIUH.

YpaBHeHUsI M HEpaABEHCTBA

OnepupoBaTh NOHATUSAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; 1IEJIOE, PAallOHAJIBHOE,
UPPALMOHAIILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BemonHsaTe  mpeoOpa3oBaHus ~— TPUTOHOMETPUUYECKHMX  BBIp@XEHHMM M pemiarh
TPUTOHOMETPUYECKUE YPABHEHMUS.

BoimonHATe npeoOpazoBaHMs 1ENbIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
pelaTb OCHOBHBIE TUIIBI LIEIIbIX, PALIMOHAIBHBIX U UPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHs M HEPAaBEHCTBA JJI PEHICHUs MATEMATHYECKUX 3a7ad W 3a7a4d W3
pa3IMyYHbIX o0JacTel HayKH U peabHOM KU3HU.



MogenupoBaTh peajgbHbIE CHUTYallMM Ha S3bIKE aiareOpbl, COCTABIATH BBIPAKECHHUS,
yYpaBHEHMs, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auyM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpadpuKu

OnepupoBaTb NOHATUAMU: (YHKLUSA, CIIOCOOBI 3a1aHUs PYHKIUH, 00IaCTh ONpeeIeHUs
¥ MHO>KECTBO 3Ha4eHUH (yHKUUH, rpaduK (YHKIIMH, B3AUMHO 0OpaTHBIE (PYHKITUH.

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

Hcnonb3oBathk rpaduku GyHKIUN 1)1 pEIICHUS] YpaBHCHHH.

Crpouth U yuTaTh rpaduku JTUHEHHOW (YHKIMHU, KBAaApAaTHUYHOW (DYHKIHH, CTETIEHHOU
(YHKINU C LENBIM ITOKa3aTeNeM.

Hcnonb3oBate rpaduku GYHKUMN U1 UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 APYruxX y4yeOHBbIX NPEIMETOB M peabHOW >KM3HM; BbIpaXkaTh (OpMyIaMu
3aBHCUMOCTH MEX/1Y BETUYNHAMH.

Hauyana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbLHOCTb, apu(MeTHUecKass U IeoMeTpHuecKas
IPOTpecCu.

OnepupoBarh MOHATHAMU: OECKOHEYHO yOBIBAIOIIasi TEOMETPpUYECKas POTPECCHsi, CyMMa
0EeCKOHEUYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBaTh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEN M MPOrPEecCHil Ul pelieHHs] pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, OIIEPAILIMH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar [Jisi ONUCAHUS PEAJIbHBIX MPOLECCOB
U SIBJICHUH, IPY PEUICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.

OmnepupoBarh MOHATUSAME: ONPEICICHIE, TEOpeMa, CIEJCTBHE, TI0KA3aTeIbCTRO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTb MNOHATHSAMM: HATypaJbHOE, LE€JI0€ YHUCIO; HCIONb30BaTh IPU3HAKU
JEIUMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHUCIIA HA TIPOCThIE MHOKUTEIU I PELICHUS 3a/1ay.

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yucia, JECATUUHbIE U HATypaJlbHbIE JIOTapU(PMBI.

YpaBHeHHUs M HEPABEHCTBA

[IpumeHsaTh cBOMCTBa CTemeHM /s MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEpPUPOBATH
IIOHATUSAMU: II0Ka3aTCJIbHOC YpaBHCHHC u HCPAaBCHCTBO, pemaTtb OCHOBHBIC THUIIbI
ITOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

Boimonuate mpeoOpa3oBaHusi BBIpAKEHHUH, coAepXkaluxX Jorapugmbsl; ONEpPUPOBATH
HNOHATUSAMH: JIOTapU(MHUUYECKOE YpaBHEHHE W HEPABEHCTBO, pelIaTb OCHOBHBIC THUIIBI
Jorapu(pMHUUECKUX YpaBHEHUI U HEPaBEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ pPEIICHUE; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPABHEHUU JUIS PELLICHUS IIPAKTUYECKUX 3a]1ad.



HaxoauThk penieHust MpoOCTEUIINX CUCTEM M COBOKYIMHOCTEH pallMOHATBHBIX YPaBHEHUN U
HEPaBEHCTB.

MonenupoBaTh peajbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATh BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI O YCJIOBHIO 33J]a4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJEIIHN C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPadpuKu

OnepupoBaTh MOHSATUSMHU: TIEpUOAWYECKAs (YHKIUS, TMPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUKU 3KCTpeMyMma (YHKIMH, HauOoJblllee W HAaUMEHbIIee 3HaYeHUs (YHKIUU Ha
MIPOMEKYTKE; UCIIOJIb30BaTh UX ISl UcciaeoBaHusl QYHKIUH, 3a1aHHOM rpaduKoMm.

OnepupoBarh  TOHATHSAMH:  TpadUKH  TOKA3aTeNbHOW,  Jorapudmuyueckol  u
TPUTOHOMETPUYECKUX (PYHKIUI; N300pakaTh X Ha KOOPJUHATHON TUIOCKOCTH M MCIOJIE30BATh
JUISl pEeLLICHUS YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOW IIJIOCKOCTH TpaduKH JIMHEHHBIX YypaBHEHUH W
MCIIOJIB30BATh WX JIJISL PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUH.

Hcnons3oBarh rpaduku QYHKIMH I UCCICIOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hauyana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHSATHSMH:  HENPEpbIBHAS  (QYHKIMSA;  MPOU3BOAHAS  (PyHKIHM;
UCTIOJIB30BaTh T€OMETPUYECCKHIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM ISl PEIICHHS 3a/1a4.

HaxoauTth mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIMA, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIHA.

Hcnonp30BaTe TPOM3BOAHYIO ISl HCCIeNOBaHMA (YHKIMM HAa MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB.

Hcnonb30BaTh NPOM3BOAHYIO IJIsl HAXOXKACHUS HAWIYYILEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[MAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OrnepupoBaTh NMOHATHSIMHU: MEPBOOOpa3HAsi W WHTErpaj; MOHUMATh TEOMETPUYECKUN U
(bu3nyecKkuil CMbICT UHTErpaa.

Haxoauth mepBooOpa3Hble 3MeMeHTapHbIX (YHKIHH; BBIUUCIATH MUHTErpai Mo Gopmyine
Hrrorona—Jleitbuuna.

Pemats nmpuxiagHele 3aa4d, B TOM YHCIE COLMATIbHO-3KOHOMUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHUECKOI0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHoecTBa pallMOHAJIBHBIX U
1 JICUCTBUTEIIbHBIX yncesl. PaliioHaibHbIe 14 1
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
[OKa3aTesieM
3 Apudmerndeckuii KOpeHb N—O¥ CTEIICHHU. 18 1
HppauronanbHble ypaBHEHHS U1 HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHH. T pUroHOMeTpUUecKre 22 1
ypaBHEHUS
5) [TocnenoBaTenbHOCTH ¥ IPOIPECCHH 5
6 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIUs 3 1
3HaAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB H TeM (uudposbie)
n/n NMpOrpamMmbl Bcero Konrpoarupie  Ilpaxtirseckie o0pa3oBaTesbHbIE
padoThI padoThI pecypenr
CreneHb ¢ paliOHAILHBIM TTOKA3aTENIEM.
1 [TokazarenpHast pynkms. [TokazaTenpHbIe 12 1
YpaBHEHHsSI 1 HEPAaBEHCTBA
Jlorapudmuueckas GyHKIHUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIUH U UX
3 rpaduku. Tpuronomerpuueckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne Mpou3BOIHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHIA 12 1
7 HarypanbHble u nensie yucna 6
3 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 18 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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