MyHunumnaipHoe 0011e00pa3oBaTeIbHOE YUPEKIACHIE
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Pabouas mporpamma pa3paboTaHa y4UTEIEM B COOTBETCTBUU C IOJIOKEHUEM O pabOdMX
IIporpamMmax M OIpeJesieT OPraHu3aliio 00pa30BaTeIbHON JIEATEIbHOCTH YUUTEIEM B LIKOJIE
1o yueOHOMY Kypcy «Anredpa U Hauajia MaTeMaTUYECKOTO aHaIN3a.

PaGouas mporpamma yueOHOro Kypca «Anredpa W Hadajga MaTeMaTHUYECKOrO aHalu3a»
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- coZiepKaHHUE;
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COTJIaCOBaHAa 3aMECTHTEINIEM TUPEKTOpa Mo yueOHO-BocnuTarenbHoi padote MBOY COII Ne2
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MOSICHUTEJIbBHAS 3AITUCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anredpa M Hadajga MaTeMaTUYECKOTO aHAIN3a»
6azoBoro ypoBHs mis obydaromuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DenepaibHOTO
rOCYIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa CPEeaHEro oOIero oOpa3oBaHMs, C Y4ETOM
COBPEMEHHBIX MUPOBBIX TPEeOOBaHW, MPEAbIBIAEMbIX K MaTeMaTH4YECKOMY OOpa30BaHHUIO, U
TpaguIMid poccuiickoro oOpa3oBanus. Peanmmzamms mporpammbl 00eCTIEUYMBACT OBJIAJCHUE
KIIIOYEBBIMU KOMIICTCHUHWAMHU, COCTABJIAIONIMMU OCHOBY JIsI CaMOPA3BUTHA W HCIIPCPBLIBHOI'O
o0pa3oBaHus, EIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOTO M ITO3HABATEIHHOTO Pa3BUTHS
JUYHOCTH OO0YJarOIIHXCS.

HOEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayanma MaTeMaTHUYECKOIO aHalINW3a» SBJSETCS OJHUM M3 Hauboliee
3HaYMMBIX B MPOTPaMME CTapIIeil IIKOJbI, TOCKOJIBKY, C OJHOM CTOPOHBI, OH OOecIeYnBaeT
WHCTPYMEHTAIBHYIO 0a3y M HM3y4eHHS BCEX eCTECTBEHHO-HAYYHBIX KypCOB, a C JpYroi
CTOPOHBI, (QOPMHPYET JIOTHYECKOe W aOCTpaKTHOE MBIIUICHHE VYYalluxcs Ha YpPOBHE,
HE0OX0IMMOM U1 OCBOEHUSI KypcOB HH(OPMATUKH, 0OIIECTBO3HAHUS, HCTOPUH, CJIOBECHOCTH.
B pamkax maHHOTO Kypca yJanirecs OBJIaJIeBal0T YHUBEPCAIHHBIM SI3bIKOM COBPEMEHHOH HAYKH,
KoTOpast GopMyHpyeT CBOM JOCTIKEHUS B MaTeMaTHIeCKo# (opme.

Kypc anreOpsl 1 Hauan MaTeMaTH4eCKOTO aHAJINM3a 3aKiIa/JbIBaeT OCHOBY JJISl YCIIEHTHOTO
OBJIAZICHUSI 3aKOHaMH (W3HWKH, XWMHUHW, OWOJOTHH, TOHWMAaHHS OCHOBHBIX TEHICHITHA
SKOHOMHKHU M OOLIECTBEHHON KM3HHM, MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOW *U3HU. B TOXKE
BpeMsl OBJIaZiIcHUE aOCTPaKTHBIMU M JIOTMYECKH CTPOTMMH MaTEeMaTUYECKMMU KOHCTPYKLHUSAMU
pa3BUBaeT yMEHUE HAXOAWUTb 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb YTBEPXKACHUS,
HCIIOJb30BaTh 00O0OIIEHHE W KOHKPETH3aIuio, aOCTparupoBaHWE M aHAJIOTHUI0, (OPMHPYET
KpPEaTUBHOE U KPUTHUYECKOE MbILIUIEHHE. B Xo/1e u3ydyeHus anreOpbl 1 Haval MaTeMaTHYeCKOro
aHajuM3a B CTaplieil LIKoJIe ydalluecs MOJy4aroT HOBBIA OIBIT PELIeHUs NPUKIAJHBIX 3a/ad,
CaAMOCTOSITEJIBHOTO ~ MOCTPOCHMsSI ~MaTeMaTHYECKHMX MOJENed  peajbHbIX CHUTyalUud W
UHTEpIpPETallMd MOJYYEHHBIX pEIIeHUH, 3HAKOMATCS ¢ IpUMEepaMH MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B IpPHUPOJIE, HAyKe U B MCKYCCTBE, C BBIJAIOIIMMUCS MaTEeMAaTHYECKUMU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o6namaer 3HaYMTENbHBIM BOCHUTATEIbHBIM IOTEHLIMATIOM, KOTOPBIM peainsyercs
Kak yepe3 ydyeOHbIH Marepual, crocoOCTBYOIUN (OPMUPOBAHUIO HAyYHOIO MHUPOBO33PEHMS,
Tak M dYepe3 crneuupuKy y4dyeOHOH JesITeabHOCTH, TpeOyrole caMOoCTOsTEIbHOCTH,
aKKypaTHOCTH, HPOJOJDKUTENbHOM KOHLEHTpAllMM BHMMAaHUS UM OTBETCTBEHHOCTH 3a
MIOJTy4EeHHBIH pe3ynbTar.

B ocHoBe meronuku oOyueHHs anrebpe M HadalaM MaTeMaTUYeCKOro aHalIu3a JIeXKHT
JeATeIbHOCTHBIN MPUHIUI 00yUeHHUSL.

CrpykTypa Kypca «AnreOpa v Hayajga MaTeMaTUYECKOIO aHaJIM3a» BKIIOYAET CIEAYIOIue
coJiepKaTelbHO-METOIMUECKUe JIMHUU: «Uuciaa U BBIYMCHCHUS», «DYHKIMM MU Tpaduxmy,
«YpaBHEHUS U HEpaBEeHCTBa», «Hauana MaTeMaTH4eckoro aHaau3a», «MHOXECTBAa U JIOTHKaY.
Bce ocHOBHBIE cojiepKaTeabHO-METOIMYECKUE JIMHUM W3Yy4aloTCsl Ha MPOTSHKEHMU JABYX JIeT
oOy4yeHHs B cTaplIeil LIKOJie, eCTECTBEHHO IOMOJHSIS JPYr JIpyra M MOCTENEHHO HaCHIIIAsiCh
HOBBIMM TeMaMHU M pazjenamu. JlaHHBIH Kypc SIBJISIETCS WHTETPATHUBHBIM, ITOCKOJIBKY
oObenuHsieT B cebe CcoAep)KaHHEe HECKOJBKMX MaTeMaTHYeCKUX TUCHMIUIMH: aireodpa,



TPUTOHOMETPHUSI, MATEMATHUYECKUM aHaIN3, TEOPUsI MHOXKeCTB U Jp. [To Mepe Toro kak ydaiuecs
OBJIAZICBAIOT BCE Oojiee IIMPOKAM MATEMAaTHUYECKUM amnmnapaToM, y HHUX IOCIEIO0BATEIbHO
(opMuUpyeTCsT U COBEPIICHCTBYETCSI yMEHHE CTPOUTh MAaTEeMaTH4YeCKyl0 MOJEIb pPEalbHOM
CUTYyallM, MPUMEHITh 3HAHUS, IOJIyYEHHBIE B Kypce «Airedpa M Hadaja MaTeMaTH4YECKOIO
aHaJln3a», JUISl pElIeHUs CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHONM MaTeMaTH4YeCKOM 3ajgaud, a
3aTe€M MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ysbTaT.

CopepxarenpHo-MeToAMYecKass  JiuHUS  «Yuena M BBIYMCICHUS)  3aBEpIIACT
(opMUpOBaHHE HABBIKOB HCIOJIB30BAHUS JCWCTBUTEIBLHBIX YHCEN, KOTOpoe OBLI0 HAa4aTto B
OCHOBHOI1 1ikoJie. B crapumieil mikosie oco0oe BHUMaHue ynaensercss (OpMUPOBAHUIO MPOUYHBIX
BBIYMCIIUTENIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s HCIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu
JNEUCTBUTENBHOTO YHWCJIAa, YMEHUE palUOHAIBHO BBINOJHATH JACUCTBUS C HUMH, JelaTh
NPUKUAKY, OLEHUBAaTh pe3yapTaT. OOydarommuecs TMOJy4arOT HABBIKM TMPUOIHMKCHHBIX
BBIYUCJICHUH, BBITIOJHEHUS JCUCTBUN C 4YWCIaMH, 3allMCAaHHBIMU B CTaHIApTHOU Qopme,
HCI0JIb30BAHUS MaTEMATHUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHUH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» peANN3yeTCs Ha MPOTSKEHUH BCEro OOy4YeHHs B
CTapuieil IIKoJie, TOCKOJbKY B KaXJOM pasjielie MporpaMMbl MPEAYCMOTPEHO pelIeHHe
COOTBETCTBYIOIIKX 33/1a4. OOyyaroniyecs: OBIaIeBal0T Pa3IMuHbBIMU METOJAMH PELICHUS 1EIIbIX,
paloHaIbHBIX, UPPALIMOHATILHBIX, TOKA3aTENbHBIX, JOTAPU(PMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUM, HEPABEHCTB U UX cucTeM. [loydeHHbIe YMEHHS HCTIONb3YIOTCSA MIPHU UCCIeI0BAaHUU
(GYHKIMI C MOMOIIBIO MPOU3BOJHONM, pEHIeHUH NMPUKIAJAHBIX 33/Ja4 W 33/Ja4 Ha HaXOXJIACHUE
HauOOJBIINX U HAUMEHBIINX 3HauUeHUN QyHKuuU. JlaHHas cofepaTenbHas JIMHUS BKIOYAET B
cebst Takke (GOPMHUPOBAHWE YMEHUW BBIMOJHATH PacueThl 1o (opmynam, mpeoOpa3oBaHHS
LEBIX, PAalUOHAIBHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHMM, a TaKKe
BBIPKEHUH, COJAEpXKALIUX CTENeHu M Jjorapudmel. brarogaps uzydyeHuro aiaredpanyeckoro
MaTepuasa MPOUCXOAUT JalbHellee pa3BUTHE aAITOPUTMHUUECKOTO U aOCTPAKTHOTO MBILIUICHHUS
yuaiuxcs, (GOpMUPYIOTCS HaBBIKM JIEAYKTUBHBIX pPAacCYXJEHUHM, pabOThl C CHUMBOJIbHBIMU
(dbopmamMu, mpeCcTaBICHHs] 3aKOHOMEPHOCTEN U 3aBHCHUMOCTEI B BUJE PABEHCTB U HEPaBEHCTB.
Anrebpa npezanaraet 3pQpeKTUBHbIE HHCTPYMEHTHI ISl PELICHUS MPAKTUYECKUX U €CTECTBEHHO -
Hay4HbIX 33Ja4, HarJIs,AHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-mMeToanueckass TuHUS «DyHKIUU U TpaQUKU» TECHO IMEpEruieTaeTcsl ¢
OPYTMMHU JIMHUSMHM Kypca, IOCKOJbKY B KAKOM-TO CMBICIE 3a/aeT IOCJIEI0BaTEIbHOCTh
M3ydeHuss Marepuana. M3ydeHWe CTENEeHHOW, TOKa3aTeJlbHOW, Jiorapudmuueckor u
TPUTOHOMETPUYECKUX (DYHKLIMNA, UX CBOMCTB W TpaduUKOB, HCIOIB30BaHHE (QYHKIMI s
pelieHus 3aJad U3 JOPYrux Y4eOHBIX MPEeIMETOB W pealbHOM JKM3HM TECHO CBS3aHO KakK C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C PELIEHUEM ypaBHEHMI U HepaBeHCTB. [Ipu 3Tom Oouibioe
BHUMaHHE yaeiseTcss (GOpMUPOBAHHIO YMEHHUS BBIpaXaTbh (opMyIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BETUYMHAMHU, HCCIENOBATh IMOJIyYeHHbIE (YHKIHMH, CTPOUTh UX TrpaduKu.
Marepuan 3TON coJep)KaTeJbHOM JIMHUM HalEJIeH Ha pa3BUTHE YMEHUW W HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKATh 3aBUCUMOCTH MEXKIy BEIUYMHAMU B  pa3nuyHOd  dopme:
aHAIMTUYEeCKOH, Tpaduyeckol u crnoBecHOW. Ero wu3ydeHume cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUIEHUS,, CHOCOOHOCTM K  00OOMIEHMIO M KOHKpEeTH3alluu,
WCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenbHas nuHus «Hadana maTeMaTHYECKOTrO aHaIM3a» IMO3BOJISIET CYLIECTBEHHO
pacIUpUTh KPYr KaKk MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYMHBIX 00YyJarOmuUMCcs, y
KOTOPBIX MOSIBISIETCS BO3MOKHOCTh UCCIIEIOBATh M CTPOUTH Tpaduku (YHKIHHA, OTPEAENsiTh UX
HauOOJBIINE U HAUMEHbBIIINE 3HAYCHHUS, BEIYUCIATH IIOMAI GUTYp U 0OBEMBI T€J, HAXOIUTh



CKOPOCTHM U YCKOpPEHMs IpoueccoB. JlaHHas conep)karenbHas JMHUS OTKPBIBA€T HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MAaTEMaTHYECKMX MOJIENEeH peaJbHbIX CUTyalUd, HAXOXKICHUS
HAaWIY4lllero pelIeHUs B IMPUKIAJHBIX, B TOM YHCIE COIMAJbHO-3KOHOMHYECKUX, 3ajadax.
3HaKOMCTBO C OCHOBAaMH MaT€MaTHYECKOTO aHalIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(OopMaIIbHO-TOTHYECKOTO U KPEaTUBHOTO MBIIUICHUS, (JOPMHPOBAHUIO YMEHUH DPacro3HaBaTh
IIPOSIBJIEHUSI 3aKOHOB MaTE€MaTUKU B HAayKe, TEXHHKE M HcKyccTBe. OOydaromuecs Y3HaIOT O
BBIJAIOIIMXCSI pe3yJibTaTaX, IOJIyYEHHBIX B XOJI€ Pa3BUTUS MAaT€MAaTUKU KaK HAayKu, U HX
aBTOpAx.

CopepxarenbHO-MeTOANYECKAsE JIMHUSA «MHOXECTBa U JOIMKa» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TE€OpETUKO-MHOKECTBEHHbBIE ITPE/ICTABICHHS IIPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MaTeMaTHKU W IMpeJlaraloT Hanbojee YHUBEPCAIbHBIN SA3bIK, 00BbEANHSIOMNN
BCE pa3lenbl MaTeMaTHKH M €€ NPUJIOKEHUI, OHU CBS3bIBAIOT pa3HbIE MaTEMaTHYECKHE
TUCUMIUIMHBL B eauHoe Lenoe. [loaromy BakHO 1aTh BO3MOXHOCTH HIKOJIBHUKY MOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHON MaTeMaTMKH M UCHOJb30BaThb €ro JUls
BBIPAYKEHUSI CBOUX MBICIIEH.

B kxypce «AnreOpa u Hayaga MaTeMaTHYECKOIO aHAIM3a» MPUCYTCTBYIOT TaKXKE€ OCHOBBI
MaTeMaTHYeCKOr0 MOJAETUPOBaHUS, KOTOpbIe NpU3BaHbl CHOPMHUPOBATH HABBIKM IMOCTPOECHHS
MoJieNiel peasbHbIX CUTYalluid, HCCIeI0OBaHUS 3TUX MOJIENIel ¢ MOMOIIBIO amnmnapaTa anredpsl u
MaTeMaTHYeCKOr0 aHajdu3a W UHTEpIpeTallMd IOJYyYEeHHBIX pe3yiabTaToB. Takue 3agaHus
BIJIETEHBl B Ka)IbI U3 pa3lielioB MpPOrpamMMbl, MOCKOJIbKY BECh MaTepHall Kypca IIHPOKO
UCIOJIb3YeTCs Ui pelIeHUs MPUKIaHbIX 3a1a4. [Ipy pemeHnn peanbHbIX MPAaKTUYECKUX 3a7a4
ydaiigecsi — pa3BUBAIOT  HAOMIOAATEIbHOCTb,  YMEHHE  HAXOAWTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIb30BaTh AaHAJIOTHIO, 0000IaTh W KOHKPETU3UPOBATh IMPOOIEMY.
JlesTenbHOCTh MO0 (OPMHUPOBAHUIO HABBIKOB PEIIECHUS NPUKIAAHBIX 3aJad OpraHU3yeTcs B
IpolLecce U3y4eHHs BceX TeM Kypca «Anredpa U Hauaja MaTeMaTHYeCKOro aHaInu3ay.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE
B yueOHOM miiaHe Ha U3ydeHue Kypca ajreOpbl M Hayall MaTeMaTHYeCKOro aHaju3a Ha 6a30BOM

ypOBHE OTBOJMTCS 2 4aca B Henemnto B 10 kinacce u 3 yaca B Hegenmo B 11 kitacce, Bcero 3a jiBa
roaa ooydenust — 170 gacos.



COJAEPKAHUE YYEBHOTI' O KYPCA
10 KJIACC

Yuciia ¥ BHIYHCICHUS

Pammonanbubie uncina. OOBIKHOBEHHBIE U JIECSITUYHBIE TPOOH, MPOLEHTHI, OECKOHEUHBIC
nepuoandeckue podu. ApuPMETHYeCKHe OmNepalud C  PalUOHAIBHBIMH  YHCIAMHU,
npeoOpa3oBaHUsl YUCIOBBIX BbIpaKeHHW. [IprMeHeHne npoOel W MPOUEHTOB Ui peIIeHHs
MIPUKIIAHBIX 33/1a4 U3 Pa3JIU4HbIX OTPACICH 3HAHNN U PEAIbHOU KU3HMU.

JleiicTBuTenpHbple yncia. PanmoHanbHble W MppalMOHAJIBHBIE YHCiIa. ApUPMETHYECKHE
omepanuy ¢ ACUCTBUTEIbHBIMU yHciiaMu. [IpuOnMkeHHbIe BBIYMCIIEHUS, MTpaBUiia OKPYIJIEHUS,
MIPUKUIKA U OLIEHKA PE3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ menbiM mnokasarenem. CranmapTHas dopma 3amucu JCHUCTBUTEIHHOTO YHCIIA.
Wcnonb3oBanue mnoaxonsuiel (GopMbl 3amucH  JEHCTBUTENBHBIX YHCEN JUISL  PELICHHS
MPaKTUYECKUX 3aad ¥ IPEJCTABICHUS JaHHbBIX.

Apudmernueckuil KOpeHb HaTypallbHOM crTeneHH. JleHcTBus ¢ apupMeTHYeCKUMHU
KOpPHSIMH HATypaJIbHOM CTEIIECHH.

CuHyc, KOCUHYC U TaHT€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxnecTBa 1 TOXAECTBEHHBIE TPEOOPa30BAHMUSL.

[IpeoOpazoBaHue TPUTOHOMETPHUUECKHX BbIpakKeHH. OCHOBHBIE TPUTOHOMETPHUUYECKUE
hopmyIIBI.

VYpaBHeHHe, KOpeHb ypaBHEHHMs. HepaBeHCTBO, pelleHue HepaBeHCTBA. MeTton
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-palMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppanoHaibHBIX YPABHEHHUI U HEPABEHCTB.

Peurenne TpuroHOMETpUYECKUX YPAaBHEHUH.

[IpuMeHeHne ypaBHEHHMII U HEPABEHCTB K PELICHUIO MAaT€MATHYECKHX 3aJa4 W 3ajad u3
Pa3IMYHbBIX 00JIaCTe HAYKH U pealbHON KU3HU.

DyYyHKIUM U TPaPUKH

OyHK1usA, crocoObl 3ananus GyHkiuu. ['padux ¢pynkiuu. Bzaumuo oOpatHbie GyHKITUH.

Ob6nacTh onpeneneHuss ¥ MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu dynkuun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUCTHBIC (DYHKIIUH.

CrenenHas (yHKIMS C HaTypalbHBIM U LIETBIM IMOKa3ateneMm. E¢ cBoiicTBa u rpaduxk.
CpoiicTBa 1 rpaduK KOpHS N-Oi CTEIICHH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEIEICHUEe TPUTOHOMETPUUYECKUX  (PyHKUIUN
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajamsa

[locnenoBarenbHOCTH,  CIOCOOBI  3ajJaHMs  MocienoBarenbHOcTe.  MOHOTOHHBIE
IIOCJIEOBATEIBLHOCTH.

Apudpmernueckass W reoMeTpuyeckas —mporpeccud. beckoHeduHo — yObIBaroIas
reomerpuyeckasi nporpeccus. CyMMa O€CKOHEYHO YOBIBAIOIIEH I€OMETPHUYECKOW MpPOrpeccui.
dopmyna CII0XKHBIX IPOLEHTOB. Vcrnonb3oBaHWE MPOTPECCHM Ul PELIEHUS PEAIbHBIX 3a/1ad
MPUKJIATHOTO Xapakrepa.

MHo:KecTBa M JIOTHKA



MHosxecTBO, onepauuu Haja MHokecTBaMu. Jlnarpammbl Oiniepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO anmapara Juisi OIMCaHUs pPeajbHbIX IPOLECCOB W SBICHUH, IIpU
pelIeHNH 3a1a4 U3 IPYTUX y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, ClIeACTBUE, JOKA3aTEIbCTBO.

11 KJIIACC

Yuciia ¥ BHIYHCICHUS

HarypaneHble u nensie yncna. [Ipu3Haky 1enMMOCTH HEIbIX YUCEL.

Crenens ¢ pallMOHAIBHBIM MOKa3aTesieM. CBONWCTBA CTEIEHHU.

Jlorapudm yucina. JleciTHuHbIE U HATYpaJIbHBIE JOTapU(MBI.

YpaBHeHus1 U HepaBeHCTBA

[IpeoOpa3oBaHue BbIpaXKEHHM, COEpKALIUX JOrapu(pMBbI.

[IpeoOpa3oBanHue BbIpaXKEHHH, COIEPIKALINX CTETIEHU C PAllMOHAILHBIM NIOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

CucteMbl JIMHEWMHBIX ypaBHEHUW. PenieHune NpUKIagHBIX 3aad C MOMOIIBI0 CHUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucTreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YpaBHEHHM U HEPaBEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUI0O MAaTEMaTHYEeCKHX 3ajad U
3a/1a4 U3 pa3IMYHBIX 00JIacTel HAYKH U PEATbHOM KU3HH.

@DYyHKIUM U TPaPUKHU

Oyuknusa.  [lepuogudeckne  pyakmmu. [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKITUH.
Makcumymbl 1 MUHUMYMbl (yHKimu. Haumbosbliee n HauMmeHbllee 3HaueHUE (YHKIHH Ha
MIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TPadUKH.

[TokazarenpHas u norapudmuueckas GyHKIMH, UX CBONCTBA U I'paUKH.

Hcnonb3oBanue rpadukoB GpyHKIUI 1715 pelieHus] ypaBHEHUH U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpagukoB QyHKIUN 17151 UCCIEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPHU PELICHUH 3324 U3 JPYrux Y4eOHBIX MIPEIMETOB U PeabHOM KU3HU.

Hayana maTteMaTH4ecKoro aHajimsa

HenpepriBHbie (yHKITMH. MeTo 1 MHTEPBAJIOB AJIsl PELICHUS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomeTpuyeckuit u GU3MYECKUI CMBICI TPOU3BOTHOM.

[IpousBoHbIe 31MeMEHTApHBIX QYHKIUNA. POPMYIBl HAXOXKACHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIIUH.

[IpumeHeHre NPOU3BOIHOM K UCCIETOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTD M 9KCTPEMYMBI.
Haxoxaenne HanboIbI1ero ¥ HAaMMEHBIIEro 3HaueHus! GyHKIIMK Ha OTPE3Ke.

[IpumeHeHre NPOU3BOIHOM 171 HAXOKICHUS HAWIYUIIEr0 PEIIEHNUS B IPUKIAIHBIX
3ajjauax, s ONpeeNieHHsl CKOPOCTH Ipoliecca, 3aJaHHOTO (POPMYIOH UK IrpauKOM.

IlepBooOpa3nas. Tabnuna nepBooOpa3HbIX.

WuTterpan, ero reomeTpuueckuil 1 ¢usnueckuii cMmpicia. Beruncienune uHTerpaia mno
¢dbopmyne Hetorona—JleiiOHuna.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTHKa» MOJHKHO oOecreyrBaTh JOCTH)KEHHE Ha
YPOBHE cpenHero oOmero oOpa3oBaHUS CIEAYIOIIUX JUYHOCTHBIX, METalpEeIMETHBIX |
IIpeIMETHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3YNbTAaThl OCBOEHUS IpOrpaMMbl ydyeOHOro mpeamera «MaremaTuka»
XapaKTEPU3YIOTCS:

I'paxxranckoe BOCIIMTaHHUE:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM MNO3MIMM OOy4aromierocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 4IEHAa POCCHMCKOro OO0IIecTBa, MPEACTaBICHUEM O MaTeMaTHUYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBJIEHHUH, MpoOLELyp TIpa)JIaHCKOro oOIiecTBa
(BBIOOpBI, ONPOCHl W Tp.), YMEHHEM B3aUMOJIEHCTBOBAaTh C COLMUAIBHBIMU HHCTUTYTaMHU B
COOTBETCTBUU C UX PYHKLIUIMH U HA3HAYCHUEM.

[TatpnoTHyecKkoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUNCKON IPAXKJAHCKOW MJIEHTUYHOCTH, YBAXKEHUS K MPOLLIOMY
U HACTOSIIEMY pPOCCHMCKOM MATEMATHKH, LEHHOCTHBIM OTHOIIEHHWEM K JOCTHKECHHSIM
POCCHICKMX MAaT€MaTHUKOB U POCCHUMCKOW MATEeMaTHYECKOW IIKOJbL, K HCIOJIb30BAHUIO ITHUX
JNOCTHKEHHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cpepax SIKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEHl pOCCHHCKOTO Hapona; c(hopMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM NPUMEHEHHEM
JOCTH>KEHUM HAyKU U JEATEIbHOCTBIO YUEHOTO; OCO3HAHHMEM JIMYHOTO BKIJIA/A B IOCTPOEHUE
YCTOMYHMBOTO OYIYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKMM  OTHOLIEHHEM K MHpPY, BKIKOYas  3CTETUKY  MaTEeMaTUYECKHX
3aKOHOMEpHOCTEeH, OOBEKTOB, 3ajay, pEeUICHUH, pacCyKICHHH; BOCHPUUMYUBOCTBIO K
MaTeMaTHYECKUM aCIIEKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA.

®u3nuecKoe BOCIUTAHUE:

chOpPMUPOBAHHOCTHIO YMEHMSI TIPHUMEHSTh MaTeMAaTUYECKHUE 3HAHMUS B MHTEpecax
310pOBOr0 U Oe3omacHoro oOpas3a »KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, COANAHCHUPOBAHHBIM PEKUM 3aHATUH M OTAbIXA, pPeryiaspHas (usmdeckas
aKTUBHOCTb); (PU3MYECKOr0 COBEpIICHCTBOBAHUSA, MPU 3aHATUAX CIIOPTUBHO-03A0POBUTEIHLHON
JEeSATENbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHWEM LIEHHOCTU TPYIOIIOOMS; MUHTEPECOM K Pa3IHMYHBIM
cdepam MpodeccHOHAIBHON /eATeNbHOCTH, CBS3aHHBIM C MAaTEMaTUKON U ¢ NMPHIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BbIOOp OyayIiel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM0o0Opa30BaHUIO0 Ha TMPOTSKEHUM BCEH KU3HM; TOTOBHOCTBIO K AKTHBHOMY YYacTUIO B
peLICHUU IPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTHIO HKOJIOTHYECKOW KyJIbTYpHI, MOHMMAHUEM BIHUSHHUS COLMAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSHUE MPUPOJHON U COLMAIBHON CPENbl, OCOZHAHUEM



r00aIbHOTO  XapakTepa  OSKOJOTMYECKHMX MpoOsieM; OpUEHTauue Ha  NpPUMEHEHHUE
MaTeMaTU4YeCKUX 3HAHUN Ui PeIIeHHs 3a/1a4 B O0OJIACTH OKPY)KAIOLIEH Cpenibl, TUIaHUPOBAHHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCJICICTBUHN JUIS OKPYKAIOLIEN CPEbI.

[lenHOCTH HAyYHOTO ITO3HAHHUS:

Cc(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA U OOLIECTBEHHOW NMPAaKTUKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak cepsl
YeJI0BEYECKOU JIEATENIbHOCTH, 3TAllOB €€ Pa3BUTUS U 3HAYUMOCTH IS Pa3BUTHUS LIUBUJIN3ALUY;
OBJIQJICHUEM S3BIKOM MATEMaTUKA M MATEMATHYECKOW KyJIbTYpOHW Kak CpEACTBOM ITO3HAHHUS
MHpA; TOTOBHOCTBIO OCYHIECTBIATH IPOCKTHYK0 M  HCCIENOBATEIbCKYIO JEATEIBHOCTh
VHJMBHUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3yIbTaThl OCBOCHHS IMPOTPAMMEBI yIeOHOTO TIpeMeTa «MaTeMaTHKay)
XapaKTepU3YIOTCS ~ OBIIQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHLIMU  OelicmEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yIIMUEHbIMU
OeticmeusMu.

1) Vuueepcanvuvie nosnasamenvhsle oeiicmaus, obecneyusaiom opmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00YyHarowuxcs (0ceoeHue Memooos NO3HAHUS OKPYHCAIWe20 MUpd,
npuUMeHeHUe T02UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ uHgopmayuet).

BazoBrie morndueckue neiicTBU:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHATHSAMH; (HOPMYIMPOBATH OIpeAeieHHs MOHSATHIA,
yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIMN, OCHOBAHUS sl 0000 eHHs
Y CpaBHEHHUS, KPUTEPUHU ITPOBOJAMMOTO aHAIIN34;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIC U
OTpULaTeNIbHbIE, €MHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE,

® BBIABIIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MMPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONIEHUSAX U YTBEPXKACHHUAX; MpeasgaraTb KPUTEPUM MJS BbISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHii;

e JleNaTh BBIBOJIBI C KMCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOUYEeHUN, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITENILHO JIOKAa3aTelbCTBA MATEMAaTUUYECKUX YTBEPKACHUMN (TIPSMBIE
U OT TPOTHBHOIO), BBICTpAaWBaTh apPryMEHTAllMI0, MPUBOAUTH MPUMEPHl H
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBO/IBI,

e BBIOMpaTh Ccroco0 pemieHUs Y4eOHOUM 3adauu (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BpIoupaTh HanboJiee MOAXO MM ¢ y4ETOM CaMOCTOSATEIBHO BbIICICHHBIX
KPUTEPHEB).

bazoBblie uccnenoBarenbcKkue AeHCTBUS:

® CMOJNB30BaTh  BOMPOCHI KAk  HMCCIEAOBATENbCKUN  MHCTPYMEHT  MO3HAHUS;
(dhopMynupoBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOpEUHE, MPoOIeMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (opMHUpOBaTh THUIOTE3y, APTYMEHTUPOBATh CBOKO MO3UIIHIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, HCCIEAOBaHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBeKTa, SBJICHHUS, IMpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXAy 00bEeKTaMH, SIBICHUSIMU, MPOIIECCAMU;



CaMOCTOSITEIBHO ~ (OPMYITUPOBAaTh OO0OOIIEHHUS W BBIBOJBI IO  pPe3yIbTaTaM
MIPOBEICHHOTO HAOIOJCHHUSI, UCCIICIOBAHUS, OIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIECHNI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTAThH MPEATIOIOKCHHS
0 €ro pa3sBUTHH B HOBLIX YCIIOBUAX.

Pabora ¢ uadopmarmeii:

BBISBIIATh JeUUINTHl HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX I OTBETAa HA BOIPOC U
JUIS peLIeHUs 3a]1auH;

BBIOMpaTh WHPOPMALMIO M3 WMCTOYHHKOB PAa3JIMYHBIX THIIOB, aHAJIW3UPOBATH,
CHCTEMaTH3UPOBATh M HWHTEPIPETUPOBATh MH(POPMAIMIO PA3IMYHBIX BUAOB U (hopm
MIpe/ICTaBICHMUS;

CTPYKTYpUpPOBaTh HMH(POpPMALIMIO, TIPEACTABISATh €€ B pasnuyHbIX (opmax,
WJUTIOCTPUPOBATH I'pauyecKy;

OIICHMBAaTh HAJICKHOCTh HH(OPMALIMK 10 CaMOCTOSITENILHO CHOPMYIHUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvuvie KOMMYHUKAMUBHbLE OCLCMELUsl, 00eCneuusarom cohopmuposanHoCcns
COYUANBHBIX HABLIKOE 00YUAIOUUXCHL.
OO01enue:

BOCIIpUHUMAThb U q)OpMy.TII/IpOBaTB CYXXICHUA B COOTBETCTBHUH C YCIIOBHAMH U LECTIAMU
oOLIeHNs; SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
IMMCbMCHHBIX TCKCTAX, AaBaTh MOACHCHUA IO XOAY PCIICHUA 3aJa4, KOMMCHTHPOBATH
MOJIyYECHHBIN pPe3yJbTarT;

B XO0JIe 0OCYXICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOM TEMBbI, MPOOIEMBI,
pemiaeMoit  3a7aud, BBICKA3bIBaTh WJEH, HAleJIEHHbIE Ha TOWUCK  pPELICHHUS;
COTOCTABJISATh CBOM CYXKICHHS C CYXACHHSIMH JApPYrUX YYacTHHUKOB JMAjora,
0OHapY)KUBaTh Pa3INUUE U CXOJACTBO MO3UIINI; B KOPPEKTHOH Gopme GpopMymupoBaTh
pa3HoriacHsi, CBOU BO3PAKEHUS;

MIPE/ICTaBIATh PE3YNIbTaThl PEHICHHs 3a7auu, IKCIIEPUMEHTA, UCCIEI0BaHUS, TIPOCKTA;
CaMOCTOSITENIBHO BBIOUPATh (hOpMaT BBICTYIJICHUS C Y4E€TOM 3a7ay MpPE3CHTALUU U
0COOCHHOCTEN ayAUTOPHH.

CoTpyaHUYeCTBO:

MOHUMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHUIYAILHON pabOTHI
IpU pPEUICHUH YYeOHBIX 3a1ay; NPUHUMATh I[eJIb COBMECTHOW JICATEILHOCTH,
IUTAHUPOBaTh OPraHW3allMId COBMECTHOW palbOThl, paclpenesiaTh BHIBl PadoOT,
JIOTOBApHBAThCSA, OOCYXKIATh IPOIECC W PE3yJIbTaT pabdOThl, 0000maTh MHEHHS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IpyNMNoBhIX hopmax paboTsl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMB» W HHBIE); BBITIONHATH CBOK YacThb pPa0OTHl M KOOPJMHHUPOBATH CBOH
JNEUCTBHS C IPYTUMH YiICHAMH KOMaH/Ibl; OIIEHUBATh KAYE€CTBO CBOETO BKIIaJa B 00U
MPOJIYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM YYACTHUKAMHU B3aHMMOJCHCTBHUSL.

3) Vuusepcanvhvie pezynisamuensle oeticmausi, 06ecneuusarom Gopmuposanue cCMblCio8bIxX
YCMAHOBOK U JHCUSHEHHBIX HABLIKOE JTUYHOCU.
Camoopranusanus:



COCTaBJIATh IUIAH, AJTOPUTM pELIEHUs 3a7aud, BBIOMpPATh CHOCOO pPELIEHUs C y4ETOM
HUMEIOLUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaThb U KOPPEKTUPOBATH
BapHAaHTHI PEUICHUI C YUETOM HOBOI HH(pOpMAIHH.

CaMOKOHTpOJIb:

® BJIQJIETh HABBIKAMM [I03HABATEIBHOW pEQUIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX

JNEUCTBUM M MBICIUTENbHBIX IPOLIECCOB, HMX PpE3YyJIbTaTOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTPOJI IpolLecca M pe3ylbTaTa PEIIeHUs MaTeMaTHYeCKOM
3ajauuy;
® IpeABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PELIEHUH 33aJaul, BHOCUTb
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OILLMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIEHUBAaTh COOTBETCTBUE pE3y/lbTaTa LEIM M YCIOBHSIM, OOBSCHITH NPUYUHBI
JOCTUXKEHHUSI WIM HEJOCTH)KEHHUS pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa W Hadala MaTEeMaTUYECKOTO aHajlu3a» Ha YpOBHE
cpenHero o6mero oOpa3oBaHUs J0HKHO O0ECTIEYHBATh JIOCTIDKCHHUE CIEAYIONIUX MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YIbTATOB:

10 KJIACC

Yucaa 1 BLIYMCTIEHUS

OnepupoBaTh MOHATUSIMH: PAMOHATBLHOE M JEHCTBUTEIHLHOE YHCJIO, OOBIKHOBEHHAS H
JecITUIHAs APOOk, IPOIICHTHI.

BreimonHsaTe  apudmMernueckue omnepanud ¢ palMOHAIBHBIMH M JCHUCTBUTCIHHBIMH
YHCIIAMHU.

BrinmonHATe NpUOMMKEHHBIC BBIYUCIICHUS, HWCIONB3ysd TMpaBUIa OKPYIJICHHS, JeNaTh
MPUKHUJIKY M OIICHKY PE3YJIbTaTa BHIYUCICHU.

OnepupoBaTh MOHATHUSIMH: CTEIICHb C IIEJIBIM IMOKa3aTelieM; CTaHaapTHas GopMa 3amucu
JECHCTBUTEIILHOTO YHCJIa, KOPEHb HATypaJlbHOW CTENEHU; MCIOJIb30BaTh MOAXOISIIYI0 (opMy
3aIUCH JICUCTBUTENBHBIX YHCEIT JJIs PEIICHHUS IPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHbBIX.

OnepupoBaThb NOHATUSIMU: CHHYC, KOCHHYC M TaHI€HC MPOM3BOJIBHOTO  yIJja;
MCII0JIb30BATh 3aIKCh MPOU3BOJILHOTO yIJIa 4yepe3 00paTHbIE TPUTOHOMETPUYECKHE (PYHKITHH.

YpaBHeHus U HEPAaBEHCTBA

OnepupoBaTh NOHATUSMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; 1LI€JIOE, PALIMOHAIBHOE,
MppaLMOHAJIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPaBHEHHUE;

Beimonuate  mpeoOpa3oBaHHMs ~ TPUTOHOMETPHUYECKMX  BBIPOXKEHUM W pemiarthb
TPUTOHOMETPUYECKUE YPABHEHUSI.

BrimonHsATe mpeoOpa3oBaHus LENbIX, PAIMOHATBHBIX U UPPALUOHAIBHBIX BBIPAKEHUN H
peniaTh OCHOBHbBIE TUIIBI LEJBIX, PALIMOHATIBHBIX U UPPAlMOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JJIsl PEIICHMS MAaTEMAaTUUYECKUX 3aJad U 3a7ad U3
Pa3IUYHBIX 00JIaCTe HAYKU U pealbHOU KU3HU.



MonenpoBaTh peajbHbIE CUTyallud Ha S3bIKE€ aireOpbl, COCTaBJISATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA II0 YCJIOBMIO 33Jayd, MCCIEA0BATh IIOCTPOECHHBIE MOJEIU C
WCTOJIb30BAHMEM allllapaTa aareOphl.

DOYyHKIUM U TPaPUKU

OnepupoBarh MOHATUAMHU: (DYHKIHS, CIIOCOOBI 3aaHus PYHKIIUU, 00JaCTh ONPEICICHHUS
Y MHO>XECTBO 3Ha4eHU QYHKIUH, TpaduK QyHKINH, B3aUMHO OOpaTHBIE (PyHKIHU.

OnepupoBaTh MOHATHUAMHU: UYCTHOCTh M HEYCTHOCTh (YHKIMH, HYITH (YHKIHH,
IIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnons3oBathk rpaduku GyHKINN 17151 peIICHHs YpaBHEHHIH.

Crtpouth M 4yHMTaTh TPaPUKH JTUHEWHOW (DYHKIMH, KBAJPAaTHUHOW (DYHKIWH, CTETIEHHOMN
(YHKIMH C LIETBIM MTOKA3aTEeNIEM.

Ucnonws3oBath rpaduku QyHKIHMI UIsI MCCIEIOBAHMS TPOIIECCOB M 3aBUCUMOCTEH TpHU
pelIeHNnH 3a/la4 U3 APYruX Y4eOHBIX MPEeIMETOB U PeabHOM KM3HHU; BBIpaXaTh (popmyrnamu
3aBUCHUMOCTHU MEXy BEIMUNHAMU.

Havyana maTeMaTH4eckoro anajamnsa

OnepupoBaTh MOHATHUSMH: TOCJIEIOBATENILHOCTb, apupMeTHUecKas U TeoMeTpuyecKas
MIPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBarolIasi reoMeTprueckas Mporpeccusi, cymma
0ECKOHEYHO YObIBAIOLIEH reOMEeTPUYECKON MPOrPecCHH.

3amaBaTh MOCIEIOBATEIHFHOCTH PA3IMYHBIMK CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBLHOCTEN U MPOTPECCUi Ui PEIIeHUs peallbHbIX
3aJ1a4 IPUKJIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXKECTBO, ONIEPALIMH HAJL MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN alllapar I ONMCAaHUS PeaIbHBIX NPOLIECCOB
U SIBJICHUH, IPU PELIEHNH 33/1a4 U3 JPYruX y4eOHbIX IPEAMETOB.

OnepupoBaTh NOHATHAMM: OIPEICIICHUE, TEOPEMA, CIIEICTBUE, JOKA3aTECIBCTBO.

11 KJIACC

Yucaa 1 BLIYHCTIECHUS

OnepupoBaTh MOHATHSAMH: HaTypaJbHOE, IIE€J0€ YHCIIO;, HCIOJIb30BaTh IPU3HAKU
JEITMMOCTH IEJIBIX YUCEI, Pa3JI0KCHUE YHCIIa Ha MPOCThIC MHOXKUTENH JIJIS PEIICHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTEIICHb C PAIMOHAJIBHBIM MOKA3aTEJIEM.

OnepupoBaTh NOHATHAMHU: JIoTapuM YUCIa, AECATUYHBIC U HATypaJIbHbIE TOTApU(DMBI.

YpaBHeHus U HEPaBEHCTBA

[IpuMeHsTh CBOWCTBA CTENEHW I MpeoOpa3OBaHMS BBIPAKCHUH; OINEPUPOBATH
MOHATHSAMH: TOKa3aTebHOE ypaBHEHHWE M  HEPABEHCTBO, pEIIaTh OCHOBHBIE  THIIBI
MOKa3aTeIbHbIX YPABHEHUH U HEPABEHCTB.

BoimonHaTe mpeoOpa3oBaHMsl BBIPAKEHUM, COAEPKALIUX JOTapU(MBI, OMNEPHPOBATH
MOHATHAMH: JIOTapU(PMUYECKOE ypaBHEHHE M HEPABEHCTBO; peIIaTb OCHOBHBIC THIIBI
Jorapu(MUYECKUX ypaBHEHUHN U HEPABEHCTB.

Haxonuts pemienust npocTelmx TPUroHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEWHBIX YPaBHEHUHN U €€ PElIeHHE; UCIO0JIb30BaTh
CUCTEMY JIMHEUHBIX YPaBHEHUM JIJISl PEIICHMS MPAKTHUECKUX 3aau.



Haxonuts pemenus npocTenmmx CUCTEM U COBOKYITHOCTEW PallMOHAJIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

MonenpoBaTh peajbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTAaBJISTh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 337a4H, UCCIIEI0BATH IIOCTPOCHHBIE MOJIEIH C
HCII0JIb30BAHMEM anmapara ajreOpsl.

DyHKUUHN U TPaGUKH

OnepupoBaTh MNOHATUSAMHU: TepuoanYecKass (QYHKIUS, NPOMEKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIHH, HauOoJbIIee W HaMMEHbIEe 3HAYCHUS (YHKIMH Ha
IIPOMEXKYTKE; UCII0JIb30BaTh UX JUISl MCCIeA0BaHus (QYHKIIMH, 3aJaHHOM rpaUuKoMm.

OnepupoBaTh  TOHATHSIMHU:  TpadUKA  TMOKa3aTEIbHOW,  JIOTAPU(PMHUYECKOH |
TPUTOHOMETPUYECKUX (PYHKUMI; N300pakaTh X HA KOOPJAMHATHON IUIOCKOCTHU U MCHOJIb30BaTh
JUISl pEIIEHUs] YPAaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaUKH JMHEWHBIX YpaBHEHUH U
HCIIOJIb30BATh UX I PELICHUSI CUCTEMBI JINHEWHBIX YPaBHEHHM.

Wcnonb3oBath rpapuku (QyHKIUN A7 KCCIETOBAaHUS MPOLIECCOB M 3aBUCUMOCTEH M3
JOPYTrUX y4eOHbIX TUCIUIUINH.

Havajia maTeMaTH4eCKOI0 aHAJIHM3a

OnepupoBaTh  MOHATHSIMHU:  HENpepbIBHAs  (QYHKUMSA; Mpou3BOAHAs  (QyHKUUY;
HCI0JIb30BATh T€OMETPUUYECKUN U PU3NYECKHI CMBICI TPOU3BOTHON IS PELLIEHHS 3a1a4.

Haxonutb npousBoIHBIE JIEMEHTAPHBIX (PYHKIUN, BEIYUCISATh IPOU3BOJHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (QYHKIIHH.

Hcnonp3oBaTe NPOM3BOJIHYIO Ul HCCIENOBaHWS (QYHKIMM Ha MOHOTOHHOCTb H
9KCTPEMYMBI, IPUMEHSATH PE3YIbTAThl UCCIEI0BAHUS K IOCTPOEHUIO IPa(hUKOB.

Hcnonp30BaTh MPOU3BOAHYIO AJIS HAXOXKICHHS HAWIYULIETO PELICHUS B NPUKIANHBIX, B
TOM YHUCJIE€ COLIMAIBHO-DKOHOMHMYECKHUX, 3a1a4aX.

OmnepupoBaTh NOHATUAMU: IEPBOOOPA3HAs U MHTErPall; IOHUMATh F€OMETPUUECKUIN 1
(bu3n4ecKknil CMBICI UHTErpaa.

Haxonuthk nepBooOpasHble 371€MEHTapHbIX (DYHKLUH; BBIUUCIATE UHTErpal no Gopmyse
Herorona—JleitOauna.

Pemare nmpuknaaHele 3aa4d, B TOM YHCJIE COLUAIbHO-?)KOHOMMUYECKOIO U (hPU3NYECKOTO
Xapakrepa, CpeICTBAMHA MaTeMaTHYECKOrO aHaJIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
MHOK€eCcTBa palMOHAIIBHBIX U
1 JIEMCTBUTENBbHBIX YUCEN. PalnOHAIbHBIE 14 1
yYpaBHEHUS W HEPABEHCTBA
2 Oynkuuu u rpapuku. CTeneHb ¢ HeNbIM 6
roKasaresemM
3 ApubMeTnuecKknii KOpeHb N—OM CTETICHH. 18 1
WppatmonanbHble ypaBHEHUSI U HEPABEHCTBA
DopMmysbl TPUTOHOMETPUH.
4 TpuroHomerpuiecKkueypaBHECHUS 22 1
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
5 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3AITUS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 0




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudpoBsIe)
n/m NPOrpaMMmblI Beero Kontpoabsubie | IlpakTnyeckue 06paIoBATEIbHBIE
padoTsbI padoThI pecypesI
1 CreneHp ¢ pallMOHAIBHBIM [T0KA3aTEIEM. 10
[lokazarenbHas pyHkuus. [lokazarenpHble 1
YpaBHEHHUS W HEPABCHCTBA
2 Jlorapudmmaeckas QyHKITHSL. 9
Jlorapudmuueckie ypaBHEHHs 1 HEpaBEHCTBA
3 TpuronomeTprudeckue GYHKIIUNA U X
rpaduku. TpuroHomerpuueckre 9 1
HEpaBEeHCTBa
4 [TocnenoBarenbHOCTH U IPOTPECCUA 5
5 [TpousBonas. [Ipumenenne npon3BoIHON 24 1
6 HHTerpan u ero npuMeHeHUs 9
7 Cucrembl ypaBHEHUH 12 1
8 HarypanbsHble 1 11e51b1e Yrciia 6
9 HOBTOPSHI/IC, 0000111eHre, CUCTEMATH3AIHS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 6 0




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

Martemartuka: ajaredpa ¥ Hayajio MaTeMaTHYECKOr0 aHAIu3a, TeoMeTpus. Anredpa U Ha4ajao
MaTeMarudeckoro aHanmsa, 10-11 kimaccel/ Anmmos 1L A., Konsrun FO.M., TkaueBa M.B. u npyrue,

AxumonepHoe o6riectBo «M3natenscTBo «IIpocBerieHuer

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

Marematurka: anredpa U Ha4aao MaTEeMaTUYECKOr0 aHalln3a, TeoMeTpusl. Anredpa U Ha4aIo
MaTeMmarndeckoro aHaimsa, 10-11 kinaccsl/ Anmmos I1LA., Konsrun FO.M., TkaueBa M.B. u npyrue,

AxumonepHoe oomiectBo «M3natenscTBo «lIpocBenienue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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