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AHHOTAIIAA K PABOUYEN ITIPOT'PAMME I1O Anrefpe H HA9aJ1aM MaTeMaTHYECKOT0
anamsa 10-11 KJIACC (FA3OBBI YPOBEHD)

Pabouas mporpamma yueOHOTO TIpenMeTa «Asredpa Havajia MareMaTudeckoro aHanmmza» 071 10-
11 xnaccoé coctaBieHa Ha OCHOBAHMM  CJCAYIONIUX HOPMATHUBHO-TIPABOBBIX JIOKYMEHTOB H
MaTepHuasoB:

—  OepepanbHoro 3akona "OO oOpasoBammu B Poccuiickoit ®enmepamuu” ot
29.12.2013 Ne 273-®3 (1.6 c1.28);

—  @enepanbHOTO TOCYJApPCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApTa OCHOBHOTO
obmiero oOpaszoBanus (mpukaz MuHHCTEpCTBa mNpocBemeHus Poccuiickoit denepanuu OT
31.05.2021 Ne 287);

—  ®enepanpHO pabouel MporpaMMbl MO airedpe W HavajaM MaTeMaTHYECKOTO
aHaJM3a Ha YpOBHE cpeaHero obmiero oopazoanus s 10-11 kmaccoB 06meoOpa3zoBaTeIbHBIX
OpraHu3aIuii;

PabGouass mporpamma yueOHOTO mpemMera «Anrebpa W Havajla MaTEMaTHYECKOTO
aHanmza» g 10-11 knaccoB BK/IIOYaeT MOSICHUTEIBHYIO 3aIUCKY, COJEpXKaHUE OOydeHws,
MJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS ITPOTPAMMBI 10 aJiredpe, TeMaTHuYecKoe TIIIaHUPOBAHHE.

[Iporpamma peanusyercs:

- 11 10 knacca B 00beMe 68 4acoB B roJi, 2 4yaca B HEJIEIIIO;

- s 11 knacca B 00beMe 102 yaca B roJ, 3 yaca B HEJEIO;

VY4eOHupli Kypc o00JamaeT 3HAYMTENIBHBIM BOCIUTATEIBHBIM  IMOTEHIIMAJIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4eOHbId MaTepuall, CIocoOCTBYIOMMN (OPMUPOBAHUIO HAYIHOTO
MHUPOBO33pCHMs, TaK © 4epe3 chenuduky ydeOHOW  JAESITeNbHOCTH, TpeOyromiei
MPOJIOJDKUTENIFHOM  KOHLIEHTpAallMd BHUMAaHUS, CaMOCTOSATEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHBIH pe3ynbTaT. B ocHOBe MeTouku oOyueHus anredpe 1 Hayanam
MaTeMaTHUYECKOr0 aHAIN3a JICKHUT JEeSITeIbHOCTHBIN MPUHIUI 00y4YeHHUS.

[IEPEYEHb VYYEBHMKOB (YMK) UM TIIOCOBMi, KOTOPBLIE HEOBXOJMMO
NCTIOJIB3OBATD JJJIS1 OBECITIEYEHUA PEAJIM3ALIUN [TPOT'PAMMBI

* Maremaruka. AnreOpa W Havaja MaTeMaThdeckoro aHamm3a, 10 kmacc/ Mepsmak A.Tl,
Homuporckuit JI.A., IlomsxkoB B.M.; mon penmakmueir Ilomonsckoro B.E., Oo6mectBo ¢
OrpaHU4YeHHON OoTBeTCTBEeHHOCThIO M3marenbckuit nentp «BEHTAHAI'PA®»; AkuuoHepHOE
oburectBo «M3narensctBo «lIpocBemenue»

* MaremaTtuka. AnreOpa ¥ Hayajlia MareMmaTudeckoro aHammsa, 11 kmacc/ Mepsmsak A.l.,
Homuposckuit  JI.A., TlomsxkoB B.M.; mon pemakmueiri Ilomonsckoro B.E., OOGmiectBo ¢
orpaHn4eHHON oTBeTcTBeHHOCThIO M3matennbckuil neHtp «BEHTAHAI'PA®y; AxunonepHoe
obmrectBo «M3narensctBo «lIpocBemienne»

MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «Anredbpa ¥ Hayajlla MaTeMaTHYECKOTO AaHAIHU3a»
6a3oBoro ypoBHs ais oOyuaromuxcs 10 —11 kmaccoB pazpabotana Ha ocHOBe PenepaabHOroO
rOCyJapCTBEHHOTO 00pa30oBaTEIbHOIO CTaHIApTa CpeaHero ooduiero oOpa3oBaHUs, ¢ y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMH, MPEIbABIAEMBIX K MaTeMaTHYeCcKOMYy 00pa3oBaHMIO, U
TpaJuLUMNA poccuiickoro oOpa3zoBanus. Peanumzamus mporpamMmbl oOecrieyMBaeT OBJIAZCHUE
KIIFOUEBBIMM KOMIIETEHIIMAMM, COCTABIISIIOIIMMU OCHOBY JUI CaMOPa3BUTUS U HENPEPHIBHOTO



o0pa3oBaHusi, IEIOCTHOCTh OOLIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEILHOTO pPa3BUTHS
JMYHOCTH OOYYaIOIIMXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayalla MareMaTHYeCKOTO aHAIM3a» SBIISETCS OJHUM M3 Hamboliee
3HaYMMBIX B MPOTpaMME CTapiieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH O0ECIeYnBaeT
WHCTPYMEHTAIbHYI0 0a3y M HM3y4eHHs BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C JpYroi
CTOPOHBI, (OPMHPYET JIOTHYECKOE U aOCTpaKkTHOE MBIIICHHE YYaluluxXcsi Ha YpPOBHE,
HEOO0XOAMMOM [Tl OCBOCHHS KypCOB MH(OPMATHKH, OOIIECTBO3HAHMUS, HCTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJaimruecst OBJIaIeBal0T YHUBEPCATLHBIM SI36IKOM COBPEMEHHOM HayKH,
KoTOopast GopMyHpyeT CBOM AOCTIKEHHSI B MaTeMaTHUECKoi (opme.

Kypc anreOpbl 1 Hauanm MaTeMaTHYEeCKOTO aHAIM3a 3aKJIa/(bIBA€T OCHOBY JUIS YCIICITHOTO
OBJIQZICHUSl 3aKOHAMH (HU3UKH, XHMHUH, OWOJOTHH, TOHHNMAHUS OCHOBHBIX TEHICHIMN
HSKOHOMHKHU M OOIIECTBEHHOMN >KM3HH, ITO3BOJIIET OPHEHTHPOBATHCS B COBPEMEHHBIX MU(POBBIX
¥ KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh UX B MOBCETHEBHOW XM3HH. B ToXe
BpeMsi OBJIaZIcHWE aOCTPaKTHBIMH M JIOTUYECKH CTPOTMMH MAaTeMaTHYECKUMH KOHCTPYKIUSMHU
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HWCTUHHOCTH YTBEPXKICHHS,
UCIO0JIb30BaTh 0000IIeHHE W KOHKPETH3alMio, a0CTparupoBaHHWE W aHaJOTrHio, (OpMUPYET
KpPEaTHBHOE W KPUTHYECKOE MBIIUIEHHE. B Xo/le n3ydeHus anreOpsl M Hadajl MaTeMaTHIecKoTro
aHaM3a B CTapIIei IIKOJIe ydJaluecs TMOJYYaloT HOBBIM OMBIT PEIIeHUsS MPHUKIAIHBIX 3a1ad,
CAMOCTOSITEIFHOTO ~ MOCTPOCHHST ~MAaTEeMAaTHYECKHX  MOJENEH  pEalbHBIX CHTyallMid W
MHTEPIIPETAllMH  TOJYYEHHBIX pPENICHWH, 3HAaKOMATCS C NpPUMEpPaMHd  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B IpHUPOJE, HAYKEe M B HCKYCCTBE, C BBIAAIOMIMMECS MaTeMaTHYECKUMHU
OTKPBITHSAMH U MX aBTOPAMHU.

Kypc obmamaer 3HaYMTENBHBIM BOCHHTATEIBHBIM MOTEHIMAIOM, KOTOPBIH peann3yercs
KaK Yepe3 y4eOHBIH MaTepHua, CrocoOCTBYIONMN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
TaK W dYepe3 cHeuupuKy y4eOHOH JeATeNbHOCTH, TpPeOYIOmEeH CaMOCTOATENFHOCTH,
aKKypaTHOCTH, MPOJOJDKUTEIbHOW KOHIEHTPAlMM BHHMAaHMS UM OTBETCTBEHHOCTH 34
MOJTy9CHHBIH pe3yabTar.

B ocHoBe meroauku oOydeHMs anredpe M HadalaM MaTEMaTH4eCKOTO aHalu3a JIC)KUT
NeATebHOCTHBIA NPHUHIUI 00y4eHUs.

Crpykrypa Kypca «Anredpa u Hayajga MaTeMaTHYECKOTO aHAIM3a» BKIIIOYACT CIICAYIOIINE
COZIepKaTeIbHO-METOIMYECKHE JUHHUU: «Yucna u BeMHCICHUS», «DYHKIMU U TpapuKm»,
«YpaBHEHUS U HepaBeHCTBa», «Hauana mMaTeMaTuyeckoro aHanuza», «MHOXECTBA U JIOTHKay.
Bce ocHOBHBIE COzepKaTeNbHO-METOIUYECKHE JIMHUM H3Y4aroTCsl Ha NMPOTSDKCHWU JBYX JIET
oOy4eHHsI B CTapIleil IIKOJe, €CTECTBEHHO IOTOJHSS APYr Apyra W MOCTENEHHO HACHIIAsCh
HOBBIMH TeMaMW M pasaenamu. JlaHHBIA Kypc SBISETCS HMHTETPATHBHBIM, ITOCKOJIBKY
oObenuHseT B cebe CcojepKaHue HECKOJIbKUX MaTeMaTH4YeCKuX JUCHMIUIMH: —anreopa,
TPUTOHOMETPHSI, MATEMAaTUUECKUI aHaIM3, TEOPHsI MHOKECTB U Jp. [lo Mepe Toro kak ydamuecs
OBJIaZIEBAIOT BCE Oojiee MIMPOKUM MaTeMaTHUYECKUM ammaparoM, y HHX [OCIEelI0BaTeIbHO
(dopMHUpyeTCsT U COBEPIICHCTBYETCS YMEHHME CTPOUTh MAaTEMAaTHUECKyI0 MOJENb peaJbHOMN
CUTYallud, NMPUMEHATh 3HAHU, MOJIydeHHblE B Kypce «AureOpa M Hadalga MaTeMaTHYecKoro
aHaM3a», JUIsl pelIeHHs] CaMOCTOSITEbHO CPOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajayd, a
3aTeM MHTEPIIPETUPOBATH MOJIYYEHHBIH pe3yIbTar.



CopepxarenpHo-MeToAMUYECKass  JMHMS — «Hucia W BBIUMCIIEHHS»  3aBEpLIacT
(opMupOBaHHE HABBIKOB HWCIOJB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOe ObUI0 HAa4yaTto B
OCHOBHOH mIKoJe. B crapmieii mkose ocoboe BHUMaHUE yaensercss (GOpMUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIIBHBIX HABBIKOB, BKIIOYAIONINX B Ce0sl MCIOJIB30BAHWE DPA3IMYHBIX (opM 3ammcu
JNEUCTBUTENBHOTO YHCJIA, YMEHHME pAlUOHAJIBHO BBINOJHATH JEHCTBUS C HHUMH, J€NaTh
NPUKUAKY, OLEHUBaTh pe3yibTar. OOyuaroluecs TMOJIy4aloT HaBbIKM HPUOIMKEHHBIX
BBIYHCIICHUH, BBITIOJIHEHUS ACWCTBUN C 4YHCIAaMH, 3alMCAHHBIMU B CTaHJApPTHOH Qopme,
HCI0JIb30BAHUS MaTEMaTUUECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BhIPAXKEHUM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAM3YEeTCsl Ha NPOTSHKEHWHM BCEro OOydeHus B
CTapuieil IIKoJie, IOCKOJIbKY B KaXXJIOM pas3feie IporpaMMmbl MPEAYyCMOTPEHO pEILIEHHUE
COOTBETCTBYIOIIMX 3a/1a4. OOyuaroniyecs: oBIaIeBalOT PA3IMYHBIMU METOIaMU PELICHUS LIETbIX,
paloHaIbHBIX, UPPALIMOHATIBHBIX, IOKA3aTENIbHBIX, JJOTAPU(PMUUECKUX U TPUTOHOMETPHUECKHUX
YpaBHEHUM, HEPABEHCTB U UX cucTeM. [loylyueHHble yMEHUS UCIOJIB3YIOTCS MIPU UCCIIEI0BAHUN
(GYHKIME C MOMOUIBIO MPOU3BOJHOM, PEIIEHWH MPUKIATHBIX 3aJa4 M 3ajad Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkuuu. /laHHas coaep:karenbHas JUHUS BKIIOYAET B
cebs Takxke (QopMUpOBaHHE YMEHHUH BBINOJHATH pacdy€rsl Mo ¢opmynam, npeoOpa3zoBaHUs
LENbIX, PAlUOHAJbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHHH, a TaKkKe
BBIPKEHUH, COJepKalluX cTerneHu U Jorapudmel. braromaps msydeHuro anreOpanyueckoro
MaTepuasa MPOUCXOAUT JaibHelllee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yyaiuxcs, (GOPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX pacCyXAEHHUH, pabOThl C CHUMBOJIbHBIMU
(dbopMamMu, IpeCTaBICHNs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE HHCTPYMEHTHI Ul PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 337a4, HArJISJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-MeToanueckass JTuHUS «DyHKIUU U TpaduKu» TECHO MeperuieTaeTcs ¢
JPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakKOM-TO CMBICIE 3aJa€T MOCIEI0BATEIbHOCTh
W3ydeHuss Marepuana. V3ydeHue CTeneHHOH, TMOKa3aTeNbHOM, JIoTapuPMUYECKON U
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TIpadUKOB, HCHOIb30BaHUE (DYHKUIUN s
pelieHus 3aJad U3 APYruxX y4eOHBIX HPEIMETOB M pealbHOM >KM3HH TECHO CBS3aHO Kak C
MaTeMaTHYEeCKUM aHaJIM30M, TaK U C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombioe
BHUMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (OpMyJaMU 3aBHCHUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMH, HCCIEIOBAaTh IMOJY4YeHHbIE (YHKIHUHU, CTPOUTH HX TIpaduki.
Marepuan 3TON cOAEp)KATEIbHON JIMHUM HAlCJIeH Ha pPAa3BUTHE YMEHMM U HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXKaTh 3aBUCHMOCTH MEXKAY BEIMYMHAMHU B  pa3inuHOi  (opmMme:
aHAJIMTUYECKOM, rpaduueckod u cioBecHO. Ero wu3ydeHwe cmnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  O0OOIIEHHIO UM KOHKpETH3alluW,
WCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHus «Hadana maTeMaTHYECKOTrO aHaIM3a» IMO3BOJISIET CYLIECTBEHHO
pacIupUTh KPYr Kak MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIHBIX 00y4aromuMcs, Y
KOTOPBIX MOSBISIETCS BO3MOXKHOCTh UCCIIE0OBATh U CTPOUTH Ipaduku (yHKIMMA, ONpeaensiTh ux
HauOOJIbIINE U HAUMEHBIIINE 3HAUYEHUS, BBIYUCIATh IUIOMAAN GUryp u o0ObEMBI Tel, HaXOAUTh
CKOPOCTM M YCKOPEHHs INpoueccoB. JlaHHas copaep)KaTrenpHas JMHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHMSI MaTEMaTHYECKMX MOJENEH pealbHbIX CHUTyallMi, HaXO0KIEHUs
HAaWIY4lIEro pEelIEHUs] B MPHUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DPKOHOMHUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAaMHM MaTE€MaTHMYECKOT'O aHallM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTIO,
(opMaJIbHO-JTOTMYECKOTO U KPEaTUBHOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHUH pacro3HaBaTh
NIPOSIBJICHUSI 3aKOHOB MAaTEeMaTUKU B HayKe, TEXHUKE M HcKyccTBe. OOyuarouuecs y3HaOT O



BBIJAIOIIMXCSl pe3yJbTaTaX, IOJYYEHHBIX B XOJ€ Ppa3BUTHS MaTeMaTUKU Kak HayKM, U HX
aBTOpax.

CopepxarenpHO-METOANYECKAsT TUHUSA «MHOXKECTBA U JIOTMKA» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOXKECTBEHHBIE IIPE/ICTABICHHSI IIPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MaTeMaTHKU W IMpearaloT Haubojee YHUBEPCAIbHBIN SI3bIK, 00bEANHSAIOMINI
BCE pa3lenabl MaTeMaTHMKd U €€ INPUIOKEHHH, OHM CBSA3BIBAIOT pa3Hble MaTeMAaTUYECKHUE
JUCUMIUIMHBL B eauHoe 1enoe. [lo3ToMy BaXHO JaThb BO3MOKHOCTb IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBI SI3bIK COBPEMEHHOM MaTeéMaTHMKH U HCIOJIb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Havaia MaTeMaTHYeCKOTO aHAJIM3a» MPHUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTH4YEeCKOr0 MOJIEIMPOBAHUS, KOTOPbIE NMPU3BAHBI CPOPMHUPOBATH HABBIKM IMOCTPOCHUS
MoJieNiel peasbHbIX CUTYallUi, UCCIEOBAaHUS 3TUX MOJIENIel ¢ IOMOIIbIO afnmnapaTta ajireOpsl u
MaTeMaTHYeCKOr0 aHajiu3a M MHTEPHpETaluy IOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIJIETEHBl B KaXK/IbIil U3 pa3lieioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuan Kypca HIMPOKO
WCIOJIb3YeTCs Uil pelIeHUs PUKIaaHbIX 3a1a4. [Ipu pemennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yuyaliuecss — pa3BMBAIOT  HAOIIOAATENIBHOCT,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJIB30BaTh aHAJIOTMI0, 0000IIaTh M KOHKPETH3UPOBATh MpoOIeMy.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PELICHUS NPHUKIAJHBIX 3a7ad OpraHu3yeTcsl B
Ipolecce U3y4eHns BceX TeM Kypca «Asredpa U Hauasla MaTeMaTHYeCKOTO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4eOGHOM miaHe Ha M3ydYeHHE Kypca aJireOpbl M Hayall MaTeMaTHIeCKOro aHain3a Ha 6a30BOM
ypoBHE oTBOAUTCA 2 4aca B Henemo B 10 kimacce u 3 yaca B Henento B 11 kimacce, Bcero 3a aBa
rojaa ooyuenust — 170 gacos.



COJEP/KAHUE YYEBHOI'O KYPCA
10 KUIIACC

Yucina v BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAnYeckue  apoobu. ApudMeTuueckwe Onepanudd ¢ PalMOHAIBHBIMH  YHUCIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHud. [lpumenenue apoOeii M TPOIEHTOB ISl PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTpAciel 3HAHUU U peabHOM KU3HU.

JleiicTBuTenpHble uncia. PanmoHanpHble M HMppalMOHANbHBIE yucia. Apudmernyeckue
omepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCICHUS, PAaBUIa OKPYIJICHMUS,
MIPUKUKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp c menbiM mnokasareneM. CranpapTHas ¢opma 3amucy JCHCTBUTEIHLHOTO YHCIIA.
Hcnonb3oBanue mnoaxonsmiel ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypalbHON cTeneHu. JleHcTBuUS ¢ apupMeTHUEeCKUMU
KOpPHSIMH HATYPAJIbHOW CTEIICHH.

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

YpaBHeHUsI M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpakeHH. OCHOBHBIC TPUTOHOMETPHYECKHE
hopmyIIBI.

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

Pemenue nensix u IpoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne uppanvoHagbHbIX YPAaBHEHUN U HEPABEHCTB.

Peurenne TpuroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHre ypaBHEHHMII U HEPaBEHCTB K PEIICHUI0 MaTEeMaTHYECKUX 3a/ad U 3a/1ad U3
Pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

@DyYyHKIUM U TPaPuKu

OyHKIMsA, criocoObl 3ananus Gyakuun. ['paduk Gyakumun. Bzanmuo oOpaTHbie GyHKITUN.

Ob6nacTh onpeaeneHuss © MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu dynkiun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

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

TpuronomeTrpuyeckasi OKpPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX  (YHKIIHMA
YHUCJIOBOI'O apryMEHTA.

Hauvana matemaTn4yeckoro aHajamsa

[locnenoBaTenbHOCTH,  CIOCOOBI  3aJaHMsA  IOCJIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
MOCJIE€0BATENLHOCTH.

Apudpmernueckass U reoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBarOIIEH reoMeTpUYecKON MpOrpeccuil.
dopMyna CIOXKHBIX ITPOLUEHTOB. Vcnonb30BaHME MPOTPECCUU JUIsl PELICHUs] pPealIbHbIX 3a/ady
MPUKIIAHOTO Xapakrepa.

MHoskecTBa M JIOTHKA



MHoxecTBO, onepaluu Haja MHoXecTBamu. Juarpammel Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O anapara JUisl OIMCaHUS PEeajbHbIX IIPOLIECCOB U SBJICHUM, IIPU
peleHNH 3aa4 U3 APYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEIbCTBO.

11 KUIIACC

Yuciaa ¥ BbIYMCICHUS

HarypaneHblie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YUCEIL.

Crenensb ¢ pallMOHAIBHBIM MOKa3areseM. CBOMCTBA CTETICHHU.

Jlorapudm yucna. JlecaTuyHble U HaTypalbHbIE JIOTAPUPMBI.

YpaBHeHusi U HepaBeHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JTOTrapru(MBI.

[IpeoOpa3oBanHue BbIpaKEHUH, COAEPIKALINX CTENIEHH C pallMOHAIbHBIM MOKa3aTeNIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucrteMbl JIMHEMHBIX ypaBHEHUHW. PemieHue npuKIagHbIX 3a7ad4 C MOMOIIBK CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHUX 3ajad U
3a/1a4 U3 pa3InuHbIX 00J1aCTEel HAYKU U PEAIbHON KU3HH.

DYyHKIUM U TPaPUKU

Oyukrusa.  [lepuogumueckue  GyHkumu. [IpoMexyTkm  MOHOTOHHOCTH  (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMM. HaunOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TPadUKH.

[TokazarenbHas u norapudmuydeckas QyHKIUU, UX CBOMCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI A7 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKIUN Ui UCCIIEAOBAHUS MPOIECCOB M 3aBHCHUMOCTEH,
KOTOpbI€ BOHUKAIOT NP PEeUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HMU.

Hayana maTteMaTH4eckoro aHajaimsa

HenpepriBHbie ¢yHKIIME. MeTo1 HHTEPBAJIOB JIJIsl pEIICHHS] HEPABEHCTB.

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

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

[IpumeHenre TpPoOU3BOAHON K UCCIEAOBAHNUIO (YHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
HaxoxaeHne HaubombIIero 1 HaMMEHbBILEro 3HaYeHHs PYHKIIUU Ha OTPE3KE.

[IpumeHeHre NPOM3BOAHON U1 HAXOXKICHMS HAWIY4LIErO DPELIEHUS B IPUKIIAJHBIX
3ajjauax, JAJs OINpeesieH!s] CKOPOCTH Ipoliecca, 3aJJaHHOTO (GOPMYIIOi WK rpaduKOM.

IlepBooOpa3nas. Tabnuua nepBooOpasHbIX.

Wuterpan, ero reoMerpuyeckuii M ¢u3MUecKuil cMbICiI. BbluncieHue HMHTErpasia 1o
¢dopmyne Hetorona—IJleitOHuna.



INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTnka» TOJDKHO OOECIeYMBaTh JTOCTH)KEHHE Ha
YPOBHE cpenHero ooOmero o0pa3oBaHMUsA CIEAYIONIMX JMYHOCTHBIX, METAlpeIMETHBIX |
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHUS IMPOrpaMMbl Y4eOHOTO TmpeaMera «MaremaTtukay
XapaKTEPU3YIOTCS:

I'paxxraHCKO€ BOCIIUTAaHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3MIMKU OOYydYarollerocss Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOIrO OOIIECTBa, MPEACTAaBICHHUEM O MaTeMaTHYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBIEHHUH, Mpolenyp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHl W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLIMAJIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIMSIMH U HA3HAYCHUEM.

[TarpnoTHyeckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'paXKIAaHCKOW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOAIIEMY POCCHWCKOM MaTEMAaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTH)KCHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JNOCTHKEHHUH B IPYTUX HayKax, TEXHOJIOTUSX, cpepax SIKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOrO0 Hapoaa; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM INPUMEHEHUEM
JOCTH>KEHUM HAyKM W JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLUIEHWEM K MHpPY, BKIKOYas 3CTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIHIeHUH, pacCyKJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaT€MAaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe muTaHue, cOATAHCHPOBAHHBIA PEKUM 3aHATHH M OTHAbIXa, peryiaspHas Quandeckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnUTaHHE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
cdepam mpodeccHoHATBHON N1eATENbHOCTH, CBSI3aHHBIM C MAaTeMaTHKON U €€ NMPHIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BbIOOp Oyayliel npodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
caM00Opa30BaHUIO0 Ha MPOTSIKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTMBHOMY Y4YacTHIO B
peLICHUU IPAKTUYECKUX 3a1a4 MATEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTMUECKOW KYJIbTYPHI, NMOHUMAHHEM BIMSHHUS COIHAIBHO-
OKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOW U COLMAIBHOU Cpefbl, OCO3HAaHUEM



r00aIbHOTO  XapakTepa  OSKOJIOTMYECKHMX  MpoOJieM; OpHEeHTalueid Ha  [pUMEHEHHE
MaTeMaTU4YEeCKUX 3HAHWUU Ui pelIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH Cpenbl, MIIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCIJIEICTBUN JUIsl OKPYKAIOIIEH CPEJIbI.

IlenHOCTH Hay4YHOIO MO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIQJICHUEM S3BIKOM MAaTEMAaTHMKH M MAaTEMAaTHYECKOW KyJIbTYpOM KAaK CPEICTBOM II0O3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO U  HCCIEA0BATEIBCKYIO JIEATEIBbHOCTh
VHJMBHUyaJIbHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS MTPOrpaMMBbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCSd  OBJIQJICHUEM  YHHBEPCAIBLHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMYU,  YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX Npoyeccos obydyarowuxcs (0ceoeHue memooos NO3HAHUSL OKPYIHCAOwe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

BazoBrnie mornueckne eiCTBU:

e BBISIBJISITh U XapaKTEpU30BATh CYIIECTBEHHbIE MPU3HAKUM MATEMAaTUYECKUX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXIy MOHATHAMH; (OPMYIHPOBATH OMpPENENCHUS MOHSITUM;
yCTaHaBJIUBAaTh CYIIECTBEHHBIN MPHU3HAK Kilaccu(uKauu, OCHOBaHUS Ui 0000IIeHUS
Y CPaBHEHMsI, KpUTEPUHU TPOBOJIMMOTO aHAIN3a;

e BOCIpPUHUMATH, (HOPMYIHUPOBATh U MPEOOPa30BHIBATH CYXKACHUS: YTBEPAUTENbHbIE U
OoTpuLaTeNIbHbIE, €MHIUYHBIC, YACTHbIE U OOLINE; YCIOBHBIE,

e BBISIBJISITh MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpeUns B (hakTax,
JTAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; Npe/yiaraTh KPUTEPUU [UIS BBIABIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUU;

e TPOBOJUTH CAMOCTOSATENBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUN (TIPSMBIE
U OT TPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKACHUS U BBIBOJIBI;

e BBIOMpATH croco0 pemieHUs y4eOHOUM 3amauu (CpaBHUBATH HECKOJIBKO BapUAHTOB
pelieHus, BeIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

bazoBblie uccnenoBarensckue AeCTBUS:

e HCMOJB30BaTh  BOMPOCHI  KAaK  HCCIEAOBATENbCKHUI  WMHCTPYMEHT  IO3HAHMUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

e TPOBOJUTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIECIOBAaHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUeCKOro oOOBeKTa, sBIEHHS, IIpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;



e caMocCTOsTeNbHO (popMynupoBaTh OO0OOIICHHS W  BBIBOJBI 1O  pe3ylIbTaTaM
MPOBEAEHHOTO HAOJIOJCHNS, UCCIIEJOBAHUS, OLIEHUBATh JIOCTOBEPHOCThH MOJIYYEHHBIX
pe3ybTaTOB, BBIBOJIOB U 0000IICHHUIA;

e IPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATD MPEIIOI0KEHUS
0 €ro pa3BUTUH B HOBBIX YCJIOBHSIX.

Pabora ¢ uadpopmarueii:

e  BBIIBJISATH Je(UIIUTHI HH(POPMAIIMY, TAaHHBIX, HEOOXOIUMBIX JJI1 OTBETA Ha BOMPOC H
IUTSL pELICHUS 3a/1a4H;

e BpIOMpaTh WHMDOPMANMUIO W3 WCTOYHHKOB PAa3JIMYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEeMATH3UPOBATh U HMHTEPIPETHPOBATH WH(OOPMAIUIO PA3IUYHBIX BUIOB U (POpPM
MIPECTABIICHHS,

e CTPYKTYpHpOBaThb HWH(POpPMANHWIO, TPEACTaBIATH €€ B  pasauuHbIX  (opmax,
WJUTIOCTPUPOBATH TpaudecKH;

e OIICHMBATh HAI&KHOCTh HWHPOPMAIMU TIO CAMOCTOSITENHHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCmby

COYUANBHBIX HABLIKOB 00YUaAOUUXCHL.
Ob6uenue:
e BOCIPUHUMATH U (POPMYIHUPOBATH CY)KICHHS B COOTBETCTBHH C YCIOBHSIMH W ICIISIMH
OOIIeHMs; SCHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;
e B X0J€ 0OCY)XJCHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/IaeMOM TEMBI, TIPOOJIEMBI,
pelmiaeMoi  3ajaud, BbICKa3bIBaTh WUJEH, HAIEJICHHbIE Ha TOUCK pEIICHHUS;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTUX YYacCTHMKOB JMAjora,
0OHApY)KHMBaTh Pa3InuMe U CXOJCTBO MO3UIINI; B KOPPEKTHOH Popme popmymupoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;
e TPEACTaBIATH PE3yJbTAThl PELICHUS 3a/layM, SKCIIEPUMEHTA, UCCIIeI0BAaHUs, IPOCKTA;
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad Mpe3eHTAlUud U
0COOEHHOCTEHN ayAUTOPUH.
CoTpyaHUYECTBO:
e TOHMMAaTh U HCIIOJIb30BATH MPEUMYIIECTBA KOMaHJAHOW U MHIUBUIYAIbHONU pabOTHI
IpU pelIeHud Yy4eOHBIX 3aqad; MPUHUMATh 1eJdb COBMECTHOW JesTeNbHOCTH,
IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pPalOThl, pacmpeneNiarTb BHABI padoT,
JOTOBapUBaThCsa, OOCYXXIaTh MpoLleCC W pe3ynbTaT paboThl; 00001IaTh MHEHUs
HECKOJIbKUX JIIOZCH;
e  Y4acTBOBAaTh B IPYMIOBLIX opMax paboThl (00CYkaAeHUS, OOMEH MHEHUH, «MO3TOBBIE
IITYPMb» M HHBIC); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU
NEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIAAa B 00N
MPOJIYKT MO KPUTEPHUsIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBUSL.
3) Vuusepcanvhoie pecynamuenvle oeticmaus, 0becneuusarom Gopmuposanue CMoiCilo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.

Camoopranuzarusi:

COCTaBIATH IUIAH, aNTOPUTM DEHICHHs 3a/Jadyd, BHIOMpATh CIOCO0 perieHus ¢ y4€ToM
UMEIOIIUXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapHaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMaIIUH.



CaMOKOHTpOJIb:

e BIQJICTh HABBHIKAMH I[IO3HABATEJIbHON pEeQIEKCUN KaK OCO3HAHUS COBEpIIAEMBIX
JCUCTBUH M MBICIUTENBHBIX MPOLECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca M pe3ynbTaTa PELIeHUus MaTeMaTH4YecKOil
3a7a4u;

. npeABUACTb TPYAHOCTU, KOTOPBLIC MOTYT BOSHHUKHYTH IIPpHU PCIHICHUH 3ada4d, BHOCUTH
KOPPCKTHUBLI B ACATCIBHOCT HA OCHOBC HOBBIX O6CTO$ITGJII>CTB, JaHHBbIX, HaﬁﬂeHHIﬂX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

. OLCHUBATbL COOTBCTCTBHUEC pPE3yjibTaTa MNOCIM HW YCIIOBUAM, 0O0BSACHSITD IMPUYINHBL
AOCTMOKCHUSA WJIM HCOOCTHIKCHHUA PE3YyJIbTaTOB ACATCIIBHOCTH, HAXOAWUTb OHII/I6Ky,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATHI

OcBoenne yueOHOTO Kypca «Anredpa W Hadala MaTEeMaTUYECKOrOo aHajlu3a» Ha YPOBHE
cpeaHero oouero oopa3zoBaHHs JOHKHO 00ecreunBaTh AOCTHKEHUE CIIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YyIbTATOB:

10 KJIACC

Yucna u BIYUCTICHUS

OnepupoBaTh HNOHATHAMM: PALMOHAIBHOE U JEHCTBUTENIBHOE YUCIIO, OOBIKHOBEHHAs U
JeCATUYHAs ApO0b, MPOLICHTHI.

BbimonHATe apudpMmeTHyecKHe OINepalud ¢ pPalUOHAIbHBIMM UM JICHCTBUTENIBHBIMU
YHUCIAMHU.

BbimonHATe npuOMMKEHHBIE BBIYMCICHMS, HUCIOJb3Ysl IpaBWia OKPYIJVIEHUS, JeNaTh
IIPUKUJIKY U OLIEHKY pe3yibTaTa BIYMCICHHUH.

OmnepupoBaTh HNOHATHAMHU: CTEHEHb C LEJBIM MOKa3aTeleM; CTaHJapTHas (opMma 3alucH
JeWCTBUTENBHOIO YKCIIA, KOPEHb HATypaJIbHON CTENEHH; MCIIOJIb30BaTh MOIXOIAILYI0 (opMy
3aIUCH JICHICTBUTENBHBIX YMCEN 7S peIIeHHs TPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS JaHHBIX.

OnepupoBaTb MOHATUAMHU: CHHYC, KOCHHYC M TaHIMEHC IPOU3BOJIBHOIO  YIJIa;
UCIOJIb30BATh 3aIIMCh IPOU3BOJIHOIO YIJla uepe3 0OpaTHbIE TPUTOHOMETPUUECKUE (PYHKIIMH.

YpaBHeHUsI M HEPABEHCTBA

OnepupoBaTh MOHATHAMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JI0€, PAllMOHAIBHOE,
UppalMoHaAIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHHE;

BeimonHATe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKUX  BBIPAXEHMH M peliarhb
TPUTOHOMETPUUECKUE YPAaBHEHMSL.

BeimonsaTe npeoOpa3zoBaHMs LEbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN U
pelaTb OCHOBHBIE THIIBI LIEJbIX, PALIHOHAIBHBIX U UPPALlMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHHsSI M HEPAaBEHCTBA JUIsSl PELIEHUs MaTeMaTHYeCKUX 3a/ad U 3ajgad u3
pa3nuyHbIX 00JacTell HAyKU U pPeanbHOM KU3HHU.

MojenupoBaTh peajibHble CHUTYallUM Ha s3bIKe airedpbl, COCTABIATH BBIPAKEHHUS,
ypaBHEHHUs, HEpPaBEHCTBAa [0 YCIOBHIO 3aJlaud, MCCIEJOBaTh IOCTPOEHHBIE MOJAEIH C
HCIOJIb30BAHUEM allllapara ajareopsl.

DyHKIUH U TPauUKU

OnepupoBaTh MOHATUAMU: (QYHKIHS, CIIOCOOBI 3a1aHus PYHKIMH, 007IacCTh ONpeIeIeHUs

Y MHO>KECTBO 3HaYeHUU (YHKIUH, IpaduK GYyHKIHUH, B3AUMHO OOpaTHbIE (PYHKIIMH.



OnepupoBaTh MOHATUSMH: UYETHOCTh W HEYETHOCTh (YHKUUH, HYIH (QYHKIUH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduki GYHKIMHA I pEIICHUS ypaBHEHUN.

Crtpouth M yMTaTh rpaduku JTUHEHHOW (YHKUMH, KBAAPATUYHOW (YHKUIUHU, CTEIICHHOMN
(YHKIIMY C LENBIM MTOKa3aTeNIeM.

Ncnonb3oBath rpaduku GYHKIUN UIS MCCICIOBAaHUS IMPOILECCOB M 3aBUCHMOCTEH TpU
pelIeHNUH 3a/a4 U3 APYruxX y4eOHBIX MpPEIMETOB U pealibHOM JKM3HM; BbIpakaTh (hopMyiaMu
3aBUCHUMOCTHU MEX]ly BETUYUHAMHU.

Hauana MmaTemaTH4ecKoro anajamnsa

OmnepupoBaTh MOHATHUSAMH: IOCIEIOBATEIBHOCTh, apu(METHUECKass U TeOMETpHYecKas
MIPOrPECCUHN.

OnepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIIAsi T€OMETPUYECKasi MPOTPECCHsi, CyMMa
OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM MPOTPECCHUH.

3azaBath MOCJIEOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBLHOCTEH U MPOTPECCUil Ui PEIIeHUs pealibHbIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATHUAMH: MHOKECTBO, OTIEpAI[UU HaJl MHOYKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar /sl OMMCAaHUS pealIbHbIX MPOIECCOB
U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX Y4eOHBIX TPEIMETOB.

OnepupoBaTh NOHATUAMU: OINPe/IeTICHUE, TEOPEMA, CIEACTBUE, T0KA3aTENbCTBO.

11 KIIACC

Yucsia 1 BBIYUCICHUS

OnepupoBaTh MNOHATHSAMH: HATypaJbHOE, LEJI0€ YHUCIO; HCIOJb30BaTh IPHU3HAKU
JEIUMOCTH LIEJIBIX YUCEIN, PA3JI0KEHUE YNCIIa HA MPOCThIE MHOXKUTEM 7S PELICHUS 3aa4.

OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHATIBHBIM MOKA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapu(dM ducia, TeCITUUHBIE U HaTypallbHbIE JIOTapU(pMBL.

YpaBHeHUs1 1 HEPABEHCTBA

[IpumeHsaTh CBOMCTBA CTEMEHU sl MpeoOpa3oBaHUS BBIPAKEHUH; OIEPUPOBATH
MOHATUAMM: ITIOKA3aTeJIbHOE YpaBHEHUWE U  HEPABEHCTBO; pellaTb OCHOBHBIE  THIIbI
MOKa3aTeIbHbIX YPABHEHHUI 1 HEPABEHCTB.

BoimonuaTe npeoOpa3oBaHMs BBIPAKEHUN, COJACPXKAIIMX JOrapu(Mbl; OIEpUPOBATH
MOHATHAMH: JIOTapU(PMUYECKOE YpaBHEHHE U HEPaBEHCTBO;, peIIaTh OCHOBHBIC THIIBI
Jorapu(MUUECKUX YpaBHEHHUI U HEPABEHCTB.

Haxonuth penieHus npoCcTennX TPUroHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CHUCTEMA JIMHEMHBIX YPABHEHUI U €€ pEIleHUE; UCIOJIb30BaTh
CUCTEMY JINHEWHBIX YPaBHEHUM JIJIS1 PEIICHUS] MPAKTUUECKUX 3a/1au.

Haxonutp pemienus mpocTemmx CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

MonenupoBaTh peajbHbIE CHUTYallMHM Ha S3bIKE anreOpbl, COCTaBIATH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI 10 YCIOBHIO 33Ja4H, UCCIIEI0BATh NOCTPOEHHBIE MOJIEIH C
WCIOJIb30BaHMEM armapara anreopsl.

DyHKIUH U TPauUKU



OnepupoBaTh MOHATHUSAMH: TMEpUOAMYECKas (QYHKIUSA, MPOMEKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKH 3KCTpeMyMa (YHKIMM, HAauOoJIbIIee W HaUMEHbIIee 3HaueHUs (yHKIMH Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JJISl HCCIE0BAaHUS (QYHKIMH, 3aJaHHOHN rpaduKkoMm.

OnepupoBaTb  MOHATHSAMHU:  TIpadUKd  [OKAa3aTelIbHOH,  JorapudMuyeckoil o
TPUTOHOMETPUYECKUX (PYHKLMI; N300pakaTh X HA KOOPAMHATHON IUIOCKOCTH U MCHOJIb30BaTh
JUIS PEILIEHUs] YpaBHEHUIN U HEPABEHCTB.

N3o0pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKH JHHEWHBIX YpaBHEHHH U
HCI0JIb30BATh UX VI PEIIECHUS CUCTEMBI JIMHEHHBIX YPABHEHUH.

Hcnonw3oBare rpaduku (GYHKIUN A0 HCCIEIOBAHUS HPOIECCOB M 3aBHCUMOCTEH W3
JPYrux y4eOHbIX AUCLUILINH.

Hauana MaTeMaTH4eCKOro aHajIn3a

OnepupoBaTh  NOHATHSMHU:  HENpepbiBHAs  (QYHKUMS; TNPOU3BOAHAs  (QyHKIUY;
UCII0JIb30BATh T€OMETPUUYECKUIN U PU3NYECKHI CMBICI MPOU3BOIHOM JUIsl pellIeHUs 3aau.

Haxonuth mpou3BOJHBIE AJIEMEHTApHBIX (PYHKIMM, BBIUUCISATH MPOU3BOJIHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHH.

Hcnonb3oBaTh MNpOU3BOAHYIO Sl HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3yJAbTaThl UCCIIEIOBAHUS K IOCTPOEHHUIO I'PaKOB.

Hcnonb3oBaTh MpoU3BOAHYIO Ul HAXOXK/IEHUS HAWIYYILIEro pelieHHs] B MPHUKIAIHBIX, B
TOM YHCJIE COMATIbHO-DKOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUSAMU: TepBoOOpa3Has W HMHTErpall; MOHMMAaTh I€OMETPHUECKUU U
(buznyeckuit CMbICT UHTETpasa.

Haxonute nmepBooOpa3Hble 3JIEMEHTApHBIX (DYHKIHMI; BBIYUCIATH UHTErpai Mo (Gopmyie
Herorona—JleitOauma.

Pemare nmpuxiagHbele 3aa4du, B TOM YHCJIE€ COLMAIbHO-?PKOHOMHMUYECKOTO U (PU3HUECKOTrO
XapakTepa, CpeICTBAMHA MaTEMAaTUYECKOTO aHAJIN3A.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne KoauuecTBo yacos
HaunMeHoBaHue pa3ieoB U TeM MPOrpaMMbl DaexTponnble (HUGpPOBLIE)
n/n Bcero Kontpoabnbie | IlpakTnueckue oBpazoBaTeIbHbIE peCypehl
padoThI padoThI
1 MHokecTBa pallMOHaIbHBIX U JEMCTBUTENBHBIX yncen. PalinoHanbHbie 14 1
YpaBHEHHS U HEPABEHCTBA
2 Oynakumn 1 rpaduku. CTerneHs ¢ HelbIM MoKa3aTeneM 6
3 Apudmernyecknuii KopeHb N—oi crerneHu. MppalronanbHble ypaBHEHHS U 18 1
HEpaBEHCTBA
®DopmyIbl TpUroHOMeTpuH. T pUTOHOMETPUIECKUE YPABHEHHUS 22 1
[TocremoBaTeNbPHOCTH 1 IPOTPECCUU 5
[ToBTOpEHue, 0000IIeHNE, CHCTEMATH3AITNS 3HAHII 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0
11 KJIACC
Ne KoauyecTBO yacos
u/n HaumeHnoBaHue pa3ieioB U TeM NPOrpaMMbl Beero KoHTpObHbIe MpakTHyeckue DJIeKTPOHHBIE (HH(POBBIE)
o0pa3oBaTeJibHbIEe pecypchl
padoThI padoThI
1 Crenenb ¢ panroOHATBFHBIM TTOKa3aTeneM. [lokazaTenpHas QyHKIHS. 12 1
[loxazaTenpHBIE ypaBHEHHS H HEPABEHCTBA
2 Jlorapudmmueckas ¢pynknus. Jlorapudmmyaeckre ypaBHEHUS U HEPABEHCTBA 12
3 Tpuronomerpudeckue GyHKIUU 1 uX rpaduku. TpuroHomerpuieckne 9 1
HEpaBEeHCTBA
4 [IpousBoxnas. [IpumeHenme MPON3BOAHOM 24 1
5 WuTerpan u ero npuMeHeHwst 9
6 Cucremsl ypaBHEHH 12 1
7 HarypanbHble 1 1ienbie uncia 6
8 [ToBTOpeHue, 0600MEeHNE, CHCTEMATH3AIINS 3HAHUI 18 2
OBLIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 102 6 0




IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
Ne KonnuectBo yacos
Tema ypoka KoutpoabHnsble IIpakTHyeckue
n/n Bcero
padoThI padoThI
1 MHOXeCTBO, onepaluu HaJ MHOXKecTBaMuU. Jlmarpammel Ditiiepa—BenHa 1
5 Panmonanshbie yrcina. OOBIKHOBEHHBIC H IECITHYHBIE IPOOH, MTPOIIEHTHI, OECKOHEYHbBIE 1
MEPUOAUYECKIE IPOOH
3 Apudmernyeckre onepanny ¢ pairoHATBHBIMU YUCIIAMH, TIPeoOpa30oBaHUs YUCIOBBIX 1
BBIpKEHHH
4 [Mpumenenue npoOeii U TPOLIEHTOB ISl PEIICHHS MPHUKIIAIHBIX 3319 U3 Pa3InIHbIX oTpacien 1
3HaHUH U peanbHON KU3HU
5 [Mpumenenue npoOeii U POLIEHTOB YISl PEHICHUS MPUKIAHBIX 33/1a4 U3 PA3THYHBIX OTPACIIeH 1
3HAHUM U peanbHOM KU3HU. [TpakTuKyMm.
HelicTBuTenbHble uncia. PalinoHanbsHble U UppallMOHANIbHbIC YHCIa
Apudmerndeckue onepanuy ¢ JeHCTBUTEIbHBIMU YUCIAMU
3 [TpnOnmxEHHBIE BBIYNCIICHUS, IPaBHUIIa OKPYTIICHHS, IPUKHU/IKA U OIIEHKA pe3ysbTaTa 1
BBIYUCIICHUM
9 TokmecTBa U TOXKISCTBEHHBIC TPEOOPA30OBAHMUS. 1
10 YpaBHeHUE, KOPEHb YPaBHEHHUSI. 1
11 HepaBeHcTBO, pemieHre HepaBeHCTBA. 1
12 Merox UHTEpBAIIOB. 1
13 Pemmenvie niensix 1 ApoOHO-pAIIMOHATIFHBIX YPaBHEHUH 1 HEPABEHCTB. 1
14 KontpoabHas padora no teme ""MHOKeCTBA PALUOHAJIBHBIX U A€l CTBUTEIbHBIX YHCeJI. 1 1
PanuoHajbHble ypaBHEHUS] U HEPaBeHCTB'"'
15 OyHKIMA, CIOCO0BI 3aMaHus QyHKINU. B3auMHO 00paTHBIE (YyHKIIHH. 1
16 I'padux pynxunn. O6nacTb onpeaeneHuss ¥ MHOXECTBO 3HaueHnH ¢yHkuun. Hynu Qyaxumn. 1
[IpomexyTKH 3HAKOIIOCTOSTHCTBA.




17

Yérnble 1 HEYETHBIC PYHKIIH.

18 Crenens ¢ nenbiM nokazateneM. CtangapTHas (GopMa 3alicH ASHCTBUTEIBHOTO YKCTa.
19 HcnonkzoBanue noaxoasmiei GopMbl 3aNIMCH ACHCTBUTENBHBIX YMCEN IS PELICHUS 1
MPAaKTUYECKUX 3aJau W PEICTaBICHHUS JaHHBIX.
20 CrenenHas QyHKINS C HATYpaJIbHBIM U LENBIM MoKa3areneM. EE cBoiicTBa 1 rpaduk. 1
21 Apudmernyecknii KOpeHb HATYpaJILHOM CTEIEHH. 1
22 Pemenne 3agau no teme: ApudmMernieckuii KOpeHb HATYpPalbHON CTEIECHU. 1
23 CpoiicTBa aprMETHUECKOTr0 KOPHSI HATYpaJIbHOMN CTEleHH 1
24 Pemenne 3a1au Ha cBOlCTBa apUPMETHUECKOTO KOPHS HATYPAIBHOM CTETIEHN 1
25 CpoiicTBa apr(METHUECKOTr0 KOPHSI HATYpaJIbHOU cTeneHu. [IpakTHKyMm. 1
26 Apudmerndecknii KOpeHb N—0i CTEMeHH!. 1
27 HeticTBust ¢ apuMeTHUECKUMHU KOPHSIMHU N—OH CTEIeHH . 1
28 Pemenrie mpuMepoB U 3aj1a4 Ha JISHCTBUS ¢ apu(PMETHISCKUMH KOPHSMH N—O0ii CTEIICHH. 1
29 [IpeobpazoBanue BEIpaKEHHH, CoaepKaIIuX apu(pMETUICCKII KOPEHb N—OH CTEIEHH. 1
30 JleiicTBus ¢ apudMeTHIeCKUME KOPHSIMH N—oi cTeneHn. CaMocTosTenpHas padora. 1
31 HpparmonansHbie ypaBHEHHS. 1
32 Perienre uppaiyioHanbHbIX YPaBHCHUH. 1
33 Paznuunble METOABI PELIEHUH HPPALMOHATIBHBIX YPABHEHUH. 1
34 HpparmonansHbic HEpaBEHCTBA. 1
35 Pemenmne nppanroHanbHBIX HEPABEHCTB. 1
36 CsoiicTBa 1 rpadvK KOpHS N-0i cTeneHn 1
37 CsoiicTBa 1 rpaduk KopHs N-oif crenenn. [lonroToBKa K KOHTPOIBHOH padoTe. 1
38 KontpoabHas padora no teme "Apudpmernyeckuii KopeHb N—o0ii cTeneHH. 1
HppanunonanbHbie ypaBHeHHs U HepaBeHcTBa"
39 Tpuronomerpuyeckas OKpyXHOCTb, OIIPEeTIeHUE TPUTOHOMETPHUIECKIX (PYHKIIUI YHCIOBOIO 1
aprymeHTa
40 Pabota ¢ TpuroHoMeTpruuecKoil OKpYXHOCTBIO, OIIPEAe/ICHHEe TPUTOHOMETPUUECKIX (QYHKLIUI 1

YHCJIOBOI'0O aprymeHTa.




41 CuHyC, KOCUHYC U TAaHT'€HC YHCIOBOIO apryMeHTa. 1
42 Pemenre mpuMepoB U 3a1a4 Ha CHHYC, KOCUHYC M TaHTEHC YHCIOBOTO apryMEHTa. 1
43 ApPKCHUHYC, apKKOCUHYC U apKTaHT€HC YUCJIOBOTO apryMeHTa 1
44 Pemenre mpuMepoB U 3a/1a4 Ha apKCHHYC, apKKOCHHYC M apKTaHT'€HC YUCIOBOTO apryMeHTa 1
45 OCHOBHBIE TPUTOHOMETPHUECKHE (YOPMYIIBL. 1
46 Pemrenrie mpuMepoB U 3aj1a4 HA OCHOBHBIE TPUTOHOMETPUIECKHE (DOPMYIIBL. 1
47 OcHoBHBIE TpUTOHOMETpHUecKre popmyibl. 3amaun EID. 1
48 OcHOBHbIE TpUroHOMeTpUUeckue Ghopmyisl. CamocTosTeNIbHAS padoTa. 1
49 [Ipeobpa3zoBaHme TPUTOHOMETPUIECKUX BhIpakeHHl. CHHYC U KOCHHYC CYMMBI U Pa3HOCTH 1
apryMEHTOB.
50 [IpeobpaszoBanre TPUTOHOMETPUIECKUX BhIpakeHHH. TaHTeHC CyMMBI M pa3HOCTH apTyMEHTOB. 1
51 [IpeobpaszoBaHme TPUTOHOMETPUIECKUX BhIpakeHuii. DopMyIbl TBOWHOTO apryMeHTa. 1
59 [IpeobpaszoBanme TPUTOHOMETPUIECKUX BhIpakeHuii. [I[peoOpa3zoBanue cymm 1
TPUTOHOMETPHYECKUX (YHKINH.
53 [IpeoOpazoBaHre TPUTOHOMETPUIECKIX BhIpakeHH. [IpeoOpa3oBaHme MPON3BEACHUIA 1
TPUTOHOMETPHYECKUX (YHKIHN B CyMMBI.
54 Pemenme nmpocTeHImmMx TPUTOHOMETPHIECCKIX YPaBHEHUH. 1
55 @opMyInbl IPUBEICHAS U PEIIeHNe TPUTOHOMETPHYECKUX YPaBHEHU. 1
56 Pemenne TpuroHOMETpUYECKUX YPaBHEHUH PAa3IMUHBIMA METOJAMH. 1
57 Pemenne Tpuronomerpuyueckux ypaBHeHui. 3agauu EI'D. 1
58 Pemenvie TpuroHOMeTpUYECKUX YPABHEHUH. 1
59 [TonroroBka kK KOHTPOIBHOM padoTe. 1
60 Kounrpoabhas padora no teme "®@opmy.abl TpUroHoMmeTpun. TpuroHomerpuieckue 1
ypaBHeHus".
61 [locnenoBaTenbHOCTH, CIOCOOBI 3aJJaHU TIOCTEI0BaTENbHOCTEH. MOHOTOHHBIE 1
MOCIIEA0BATEIbHOCTH
62 Apudmerndeckasi 1 reoMeTpuueckas nporpeccuu. Vcronp3oBanue nporpeccuu sl pereHus 1
peabHBIX 3a1a4 IPUKIIAJIHOIO XapaKTepa
63 Beckoneuno yOriBaromiasi reomerpudeckas nporpeccus. Cymma O€CKOHEYHO yObIBaroIeit 1




FEOMETPUYECKON MPOrpeccuu

64 ®dopmyia CI0KHBIX MPOLIEHTOB.
65 Pemrenne 3a1a4u Ha GOPMYITBI CIIOKHBIX ITPOIICHTOB.
66 O6001mIenne, cucreMaTU3aIus 3HAHUH 32 Kypc anreOphbl 1 Hayaa MaTeMaTH4eckoro ananmsa 10 1
KJacca
67 HroroBasi KOHTpOIbHas padoTa
68 AHanmm3 KOHTPOJIHHOH paboTHI.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanyecTBo 4acoB

Ne Tema ypoka KounTtpoabHnsbie IIpakTHUyeckue
n/n Bcero
padoThI padoThI
CreneHb ¢ pallMOHAILHBIM ITOKa3aTeIEM.
CBo¥iCTBa CTEMEHH.
[IpeoOpa3zoBanue BEIPAKEHUH, COJEPKAIIUX PAIlMOHATBHBIC CTEIICHU.
4 Pemenre npuMepoB U 3aj1a4 Ha npeoOpa3oBaHUE BHIPAKEHUH, COJEPIKALINX pAllHOHATIbHEIE 1
CTETIeHH
5 [IpeobpazoBanue BeIpaXKeHUH, CoJIepKaIUX pallMoHaNbHbIE cTeneHn. CaMocTosTenbHas 1
paborta.
6 [NokazarensHas QyHKIMSI, €€ CBOMCTBA U rpaduk 1
6 [NokazarenpHbIe YpaBHEHHUS. 1
7 Pemenme mokazaTenbHBIX YPaBHEHHM. 1
8 [Toka3zaTenbHbIC HEPABEHCTRA. 1
9 Pemenne noka3aTenbHBIX HEPABEHCTB. 1
10 [loxazaTenpHBIE ypaBHEHHS 1 HEPABEHCTBA 1
12 KontpoabHasi padora no teme ""CTeneHb ¢ pallMOHAJIBLHBIM IMOKAa3aTeJIeM. 1 1
Iloxa3zareabHas pynkuus. [lokasarejbHble ypaBHeHUs] H HepaBeHcTBA'
13 Jlorapudmuueckas GpyHKIus, e€ CBOUCTBa U Ipadux 1
14 Jlorapudgmuueckas GpyHKIus, €€ CBOWCTBa U Ipaduk 1
15 Jlorapudm uncna. 1
16 HecsaTuuHble U HATYpaJbHBIE JIOTapU(MBIL. 1
17 [IpeoOpa3oBanue BeIpaKeHNH, COACPIKALINX JIOTaPHU(PMBL. 1
18 Pemenne 3ana4 Ha mpeoOpa3oBaHUE BRIPAKEHUH, COMEPKAIINX JTOrapu(MEL. 1
19 [IpeoOpazoBaHue BRIpaKEHHIA, COJEPKAIIUX JIOrapru (MBI, UCTIONB3Ys CBOMCTBA JIOrapru(MOB. 1
20 [IpeoOpasoBanue BeIpaXkeHUH, cofepkamux Jorapudmel. 3agaun EI'D. 1
21 Jlorapugmuyeckue ypaBHEHHUS. 1




22 Pemenne norapudMuiecknx ypaBHEHHH. 1
23 Jlorapudmuyeckue HepaBeHCTBA. 1
24 Pemrenne norapuMuvecKknx HEPaBEHCTB. 1
25 Tpuronomerpuieckre pyHKIUH, UX CBOWCTBA U rpaduku (Y = Sin X) 1
26 TpuroHomerpuieckre QyHKINHU, UX CBOWCTBA U rpaduku (Y = COS X) 1
27 Tpuronomerpudeckre GpyHKINH, UX cBOWCTBa U rpaduku (Y = tg X) 1
28 TpuroHomerpuieckre GpyHKINH, UX cBOWCTBA U rpaduku (Y = Ctg X) 1
29 [Tpumepsl TpUroHoMeTpru4ecKux HepaBeHCTB Sin X>0(<0) 1
30 [Tpumepbl TPUTOHOMETPUUECKHX HepaBeHCTB COS X>0(<0) 1
31 [Tpumeps! TpuroHomerpudeckux HepaseHcTs tg x>0(<0) 1
32 [Tpumepsl TpUroHoMeTpruieckux HepaBeHcTB Ctg X>0(<0) 1
KonTtpoabnas padora no teme "Jlorapupmuyeckas pynkunus. Jorapupmudeckue
33 ypaBHeHusl U HepaBeHcTBa. Tpuronomerpuyeckne GyHKIUHA U UX 1
rpaguxku. Tpuronomerpuyeckue HepaBeHcTBa'"
34 HenpepobiBHbIe QYHKIIUH 1
35 Mertom HHTEPBAJIOB TSI PEIICHUSI HEPABEHCTB 1
36 PerieHre HepaBEHCTB METOIOM MHTEPBAJIOB 1
37 Ipenen pyakmy. 1
38 Omnpenenenre MPOU3BOAHON (PYHKIIHH. 1
39 I'eomerpuueckuii 1 GU3NYESCKUN CMBICI IPOU3BOIHOM. 1
40 Pemennve 3amaq Ha reoMeTpUUeCcKUi B (PU3UUECKHA CMBICIT TIPOM3BOTHOM. 1
41 [IponsBoaHbIE 37IeMEHTAPHBIX (DYHKITHI. 1
42 Brrancienre mpon3BOIHBIX IIEMEHTAPHBIX PYHKIINH. 1
43 [IponsBomHAas CyMMBI, POU3BEEHIS, YACTHOTO (DYHKIIUN 1
44 Brrancienve npon3BoIHON CyMMBI, IIPOU3BENEHI S, YACTHOTO (DYHKIIUN 1
45 [IponsBogHAas cyMMEI, pOU3BENEHHS, YaCTHOrO QyHKIUU. [IpakTukyMm. 1
46 [TpumeHeHne NPON3BOIHON K CCIIENOBAHHIO (DYHKIMH HA MOHOTOHHOCTb M OKCTPEMYMBI 1
47 Pemenue npumMepoB 1 3a/1a4 Ha IIPUMEHEHHE ITPOU3BOTHOM K UCCIIET0BaHUIO QYHKIMIA Ha 1




MOHOTOHHOCTBH U 3KCTPEMYMbI

HpI/IMeHeHI/Ie HpOI/ISBOHHOﬁ K UCCIICAOBAaHHIO (1)YHKIII/II71 Ha MOHOTOHHOCTBb U 3KCTPEMYMBI.

48 1
[MocTpoeHue rpadukos.
49 [IpumeneHnue MPOU3BOAHON K UCCIIENOBAHUIO (DYHKINI HA MOHOTOHHOCTH M S9KCTPEMYMBI. 1
CamocTosTenbHas padoTa.
50 [IpumMeneHue MPOU3BOAHON JIs1 HAXOXKICHHSI HANOOJBIIEr0 U HAMMEHBIIIETO 3HAYCHHSI 1
(YHKIIMU HA OTpe3Ke
o1 Haxoxaenue HauOomnbIero 1 HaMMEHbIIEro 3HaueHust QYHKIIMU Ha OTpe3Ke 1
52 Pemrenne 3a1au Ha HaxOXkJIeHNE HANOOJIBIIETO 1 HAMMEHBIIIErO 3HaUeHUsT (PYHKIIUH Ha OTPE3Ke 1
53 Haxoxaenue HauOomnbIero 1 HanMeHbIero 3HaueHus GyHKIMU Ha oTpe3ke. 3agaqyn EI'D. 1
54 Haxoxaenue HaubomnbIero 1 HAaMMEHbIEro 3Ha4eHusT (QYHKIIUU Ha OTpe3Ke 1
55 Haxoxnenue HauOomnbIero 1 HaMMEHbIIEro 3HaUeHHsT GYHKIIUH Ha OTpPE3Ke. 1
CamocTosiTenbHas paboTa.
56 IIpuMeneHue MPOU3BOAHOM JUIA HAXOXKAEHHUS HAWTYUIlero pelieHus B IPUKIAAHbIX 3a/1a4ax, 1
TS OTIPEEIIEHHSI CKOPOCTH ITpoLiecca, 3aJaHHOro (hOpMYIoi WiIu rpaukoM
57 KoutpoabHas padora no teme "'IlpousBognas. Ilpumenenune npousBoanoii'. 1
58 [lepBooOpasnas. Tabiuia neprooOpa3HbIX. 1
59 Pemenme npuMepoB 1 3a7a4 ¢ UCIOIB30BAHIEM TAOIHITBI TIEPBOOOPA3HBIX. 1
60 WuTerpai, reoMeTpHYECKUN CMBICI HHTErpajia. 1
61 HHTerpan, reoMerpudecKuii 1 GU3MIECKHA CMBICT HHTErpaja 1
62 Wurerpan, Gpu3ndeckuii CMbICI HHTErpaia 1
63 Brrancnenve unTerpana mo ¢popmyne Hetorona—JleitOanIAa 1
64 Pemenvie mpuMepoB U 3a7ad Ha BEIYMCIIEHUE HHTErpana mo gopmyne Herorona—Jlelioania 1
65 Brrancnenve naterpana mo popmyne Hetorona—JleiiOnuna. 3amaun EI'D. 1
66 Brrancnenne unterpana mo popmyne Hetorona—Jleitoanmna. [Ipaktukym. 1
67 Cucrembl IMHENHBIX YpaBHEHUI 1
68 Cucremsl JINHENHBIX ypaBHeHUH. 3agaun EI'O. 1
69 Pemenne npukiaaHbIX 3a7a4 ¢ HOMOIIBIO CUCTEMBI JINHEWHBIX YpaBHEHUH. 1
70 Pemenne npukiagHbIX 3a7a4 ¢ HOMOIIBIO CUCTEMBI IMHEWHBIX ypaBHEHUH. [IpakTukyMm. 1




71 CucTeMbl M COBOKYITHOCTH IIEJTBIX, PAITUOHATBHBIX YPABHCHHI U HEPABEHCTB 1
7 CucTeMbl M COBOKYITHOCTH IICIIBIX, PAI[HOHATBHBIX, HPPAIMOHAIILHBIX YPaBHEHHUH U 1
HEPaBEHCTB
73 CHuCTEeMBI M COBOKYITHOCTH TOKa3aTEeNbHBIX, JTOrapu()MHUUECKIX YpaBHEHUH U HEPABEHCTB 1
74 CucTeMbl M COBOKYITHOCTH IIEJIBIX, PAIIMOHATIBHBIX, HPPAIIMOHAIBLHBIX, TIOKA3aTEIbHBIX, 1
Jiorapu(pMHYECKUX ypaBHEHUH U HEPABEHCTB
75 UcnonszoBanue rpadukoB QyHKIMI A7 pellieHUs] ypaBHEHHI U CUCTEM
76 UcnonkzoBanue rpapukoB GyHKINHA IS pellieHus ypaBHEHUH U cucteM. [IpakThKyMm.
77 [IpuMeHeHue ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKHUX 3aJ1a4 U 3aa4 1
U3 pa3IMuHbIX 00JIacTell HAYKH U PeaibHOM JKU3HU
78 KoutpoabHas padora no teme "UHTerpan u ero npumenenus. CucremMbl ypaBHeHmii" 1
79 HarypanbHble 1 11e1bI€ Yncia B 3a/la4ax U3 PeaibHOW KU3HU 1
80 Perienre nprMepoR U 3aj7ad Ha HATYPaJIbHBIC U IIEJIbIC YMCIIA B 3a/la4ax U3 PEaIbHOU KU3HU 1
81 HarypanbHble 1 1eble 9rciia B 3a7a9ax 3 peaabHou Ku3Hu. 3agaun EI'D. 1
82 [Ipu3Haku AETMMOCTH LEIBIX YHCE 1
83 Pemenvie mprMepoB 1 3a7a4 Ha MIPU3HAKH IETUMOCTH IIEJTBIX YHCEN 1
84 [IpusHaky AeTUMOCTH LENBIX Yncen. 3amadan EI'D. 1
85 [ToBTOpenue, 0600menNe, cucTeMaTH3anys 3HaHUH. T PUTOHOMETPHYECKHE YPABHEHHUS. 1
86 [loBTOpenue, 0600menne, cucTeMaTu3anys 3HaHui. VppannonanbHble ypaBHEHUS. 1
87 [ToBTOpenue, 0b6o0menne, cucreMatrn3anys 3HaHui. [lokazaTensHbIe ypaBHEHUS. 1
88 [ToBTOpenue, obobmenne, cucteMaTu3anus 3HaHuil. Jlorapupmudeckrne ypaBHEHHS. 1
89 [loBTOpenue, 0600meHne, cucTeMaTu3anys 3HaHui. CMelaHHbIe YpaBHEHUS. 1
90 [loBTOpenue, 0b600meHne, cucTeMaTu3anus 3HaHui. 3amaun EI'D. 1
91 [ToBTOpenue, 0bo0meHNne, cucTeMaTr3anus 3HaHuil. HepaBeHcTsa 1
92 [ToBTOpenue, 0bo0mEeHne, cucTeMaTu3anus 3HaHnid. HepaBencTBa 1
93 [loBTOpenue, 0bo0mEeHNe, cucTeMaTu3anus 3HaHuil. HepaBencTsa 1
94 [ToBTOpenue, 0b600mEeHNe, cucTeMaTn3anus 3HaHuil. HepaBeHncTra 1
95 [ToBTOpenue, 00o0meHe, cucTeMaTu3ays 3HaHUH. CrcTeMbl ypaBHEHUI 1




96 [NoBTOpeHue, 0000IIeHNE, crucTeMaTh3anus 3HaHuH. CHCTEMbl YpaBHEHHIMA 1

97 [ToBTOpenue, o0oOmeHne, cucreMaTu3anys 3HaHuin. OyHKIUN 1

98 [loBTOpeHuUe, 0000IIECHUE, CUCTEMATH3alUs 3HAHUH. DyHKIIUK 1

99 HToromasi KOHTPOJILHAsI padoTa 1

100 HToroBasi KOHTPOJILHASI padoTa 1

101 O0o001eHre, CUCTEMATU3aIIMS 3HAHUH 32 Kype ajireOphl M Hayal MaTeMaTHYECKOTrO aHaIn3a 1
10-11 kmaccos

102 O0o001eHre, CUCTEMATU3aIIMS 3HAHUH 32 Kype ajireOphl U Hayal MaTeMaTHYECKOTO aHaIn3a 1
10-11 kmaccos

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102




YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJBLHBIE YUEBHBIE MATEPHAJIBI )51 YYEHUKA

e MaremaTtuka. AnreOpa M Hayajga MaTeMaThdyeckoro ananmsa, 10 ximacc/ Mepamnsik
A.T'., B. b. Ilononckuit, M. C. Sxup. OOIecTBO ¢ OrpaHMUY€HHON OTBETCTBEHHOCTHIO
Nznarenbckuii neaTp «BEHTAHATPA®y; AkmronepHoe o0mectBo «M31aTenbcTBo
«IIpocsemenne»

e MaremaTtuka. AnreOpa M Havaja MaTeMaTH4YecKoro aHanmsa, 11 ximacc/ Mepamnsik
A.T'., B. b. [Tonouckwuii, M. C. Sxup , O0111ecTBO ¢ OTPAaHUYEHHON OTBETCTBEHHOCTHIO
Wznarensckuit nentp «BEHTAHAI'PA®»; AkuuonepHoe obmiectBo «M3marenscTBo
«IIpocsemenue

METOINUYECKHUE MATEPHAJIBI IJISA YYUTEJIA

Anrebpa: 10 kmacc: meroauyeckoe nocodue / E. B. bymko, A. T'. Mepsisik, B. b.
[Tononckui, u np. — M.: Benrana-I'pad.

Anrebpa: aumakTudeckue Marepuaisl: 10 kmacc: mocoOue i ydanuxcst
o0meoOpazoBaTenbHBIX opranuzanuii / A. I'. Mepsnsik, B. b. ITonouckwii, E. M.
PabunoBuu. M. C. Skup. — M.: Benranal pad.

Anrebpa: 11 kmacc: meroauyeckoe nocodue / E. B. bynko, A. T'. Mepssik, B. b.
[Tononckuii, u ap. — M.: Benrana-I"pad.

AnreOpa: qumakTudecKkue Marepuaibl: 11 kimacc: mocoOue I yqamuxcst
o0meoOpazoBaTenbHBIX opranuzanuii / A. I'. Mepsnsik, B. b. ITonouckuii, E. M.
PabunoBuu. M. C. Skup. — M.: Benranal pad.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

https://resh.edu.ru/
https.//www.yaklass.ru/
https.//learningapps.org/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
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