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MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma y4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO AaHAIHU3a»
0azoBoro ypoBHs st obydatonuxcst 10 —11 kmaccoB paszpaborana Ha ocHoBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIAapTa CpeaHero odmiero oOpa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TpeOOBaHM, MPEABABIAEMBIX K MaTeMaTHUECKOMY OOpa30BaHMIO, U
TpaguIMid pOCCUiicKoro oOpa3oBanus. Peamm3anusi mporpamMMbl 00eCIEUMBAET OBJIAJCHHE
KIIFIOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOPa3BUTHUA U HCEIIPCPBLIBHOT'O
0o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JHMYHOCTHOTO M TIO3HABATEIHLHOTO DPAa3BHTHUS
JTUYHOCTH 00YyJarOIUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTHMYECKOTO aHajIW3a» SBISETCS OJHUM M3 Hauboiiee
3HaYMMBIX B MPOTpaMMeE CTapiieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH O0ECIeYnBaeT
WHCTPYMEHTAIBbHYIO 0a3y s HM3y4YeHUS BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C JpPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIICHHE YYalluxcsi Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca ydJaimruecst OBJIaJIeBalOT YHHBEPCATLHBIM SI36IKOM COBPEMEHHOM HayKH,
KoTOopast popMyHpyeT CBOM AOCTIKEHHSI B MaTeMaTHIeCKoi (opme.

Kypc anre6pbr 1 Hayan MaTeMaTHYECKOro aHAJIM3a 3aKJIaJbIBa€T OCHOBY JUISl YCHEIIHOTO
OBJIQZICHUSI 3aKOHAMH (HU3UKH, XAMHUH, OWOJOTHH, TOHMMAaHUS OCHOBHBIX TEHICHIIHN
SKOHOMMKHU M OOIIECTBEHHOM >KU3HHU, TIO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIM(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HMCIOJIb30BaTh UX B MOBCEIHEBHON kU3HU. B TOXE
BpeMsi OBJIaZIeHHE aOCTPAKTHBIMHM U JIOTHUECKH CTPOTMMH MAaTeMAaTUYECKUMHU KOHCTPYKLHSIMU
pa3BUBaeT yMEHHWE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKIEHUS,
WCIIOJIb30BaTh 00O0OIIEHNEe W KOHKPETH3aIMio, a0CTparupoBaHWE W aHAIOTHIO, (opmMupyer
KpeaTHUBHOE U KPUTHYECKOE MbIlLIeHUe. B xone u3ydenus anreOpbl ¥ Hayall MaTEMaTUYECKOTO
aHaJli3a B CTaplIei IIKOoJIe yJalluecs IMOJIyYaloT HOBBIM ONBIT PELICHUs MPUKIAIHBIX 3a/ad,
CaMOCTOSITEJIBHOTO ~ TOCTPOEHHUS ~MaTeMAaTHYeCKHMX MOJeled  peallbHbIX CHUTyalluil
UHTEPIpPETAllMM  TOJYYEHHBIX pELICHUHN, 3HAKOMSTCS C MpUMEpaMH MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B MpPUPOJIE, HayKe U B HCKYCCTBE, C BBIJAIONIMMUCS MaTeMaTHUYEeCKUMHU
OTKPBITHSIMHU U UX aBTOPaMH.

Kypc oOnanaer 3HaYUTENBHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 yueOHBI MaTepuai, CoCOOCTBYIONINN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak u 4Yepe3 cnenupuky y4eOHOH JeATENbHOCTH, TpeOyromeld CcaMOCTOSATEIbHOCTH,
aKKypaTHOCTH, NPOJOJDKUTEIBbHOW KOHIIGHTpAllMM BHUMAaHUS U OTBETCTBEHHOCTH 3a
MIOJTy4YEHHBIN pe3ynbTarT.

B ocHoBe meroauku oOyueHus airedpe W HavalaM MaTeMaTUYECKOTO aHaIHu3a JICKUT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO aHAIN3a» BKIIIOYAET CIeIyIolIue
coJiepKaTelbHO-METOIMUecKue JUHUU: «YUucna W BbluMcieHus», «OyHKuMH u TpapuKu»,
«YpaBHEHUs U HepaBeHCTBa», «Hauana mMaTeMaTH4eckoro aHanuza», «MHOXECTBA U JIOTHKay.
Bce ocHOBHBIE cofepkKaTelbHO-METOIMYECKUE JIMHUM H3Yy4aroTcs Ha MPOTSDKEHUHM JBYX JIET
oOy4yeHHs B cTapllel MIKOJe, eCTECTBEHHO MOMOJHSS Ipyr Apyra M MOCTENEHHO HAChIIAsCh
HOBBIMH TeMaMH U pasfenamu. JIaHHBIH Kypc SBIS€TCS HWHTETPATHUBHBIM, MOCKOJIBKY
oObenuHsieT B cebe cojlep)KaHue HECKOJIbKUX MaTeMaTH4YeCKuX JUCHMIUIMH: anreopa,



TPUTOHOMETPUS, MATEMATUUYECKUN aHAIN3, TEOPHsSI MHOKECTB U Jip. [1o Mepe Toro kKak y4amiuecs
OBJIAZICBAIOT BCE Oojiee MIMPOKMM MaTEMaTHUECKUM amIaparoM, Yy HHX MOCIEI0BaTEeIbHO
(opMuUpyeTcsi ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHUECKYI0 MOJENb peaJbHOMN
CUTYaIluy, MPUMCHITh 3HAHUs, MOJIydeHHBIC B Kypce «Anrebpa W Hadaisa MaTeMaTHYECKOTO
aHaIM3a», JUIsl PEIIeHUs CaMOCTOSITENIHbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadyd, a
3aTe€M MHTEPIPETUPOBATH MOIYYEHHBIN pe3yibTaT.

CopepxarenpHo-MeToAMuYecKass  JUHMS — «Yucima W BBIUMCIIEHHS»  3aBepliacT
(dbopMupoBaHHE HABBIKOB HCIOJB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpO€ ObUI0 HAa4YaTto B
OCHOBHOM 1iKkojsie. B crapmeil nmkose ocoboe BHUMaHuUE yaensercd (GOpPMUPOBAHUIO MPOUYHBIX
BBIYUCIIUTEIIBHBIX HABBIKOB, BKJIIOYAIONIUX B C€OSl MCIOIB30BAHHME DPA3IUYHBIX (POpPM 3arucu
JNEHUCTBUTENHHOTO YHWCIA, YMEHHE PAIMOHAIBHO BBHITIOJNHATH JCHUCTBUS C HHUMH, JelaTh
MPUKUJIKY, OIICHUBATh pe3ynbTrar. OOydarommuecss TMOJIy4aloT HaBBIKM TPHOIHUKEHHBIX
BBIYUCJICHUH, BBITIOJHEHUS JEWCTBUM C 4YHMCIaMU, 3alUCAaHHBIMU B CTaHIAPTHOW Qopme,
WCIIOJIb30BAHUSI MATEMAaTHYECKUX KOHCTAHT, OIIEHUBAHUS YMCIIOBBIX BBIPAXKEHUN.

Jlunusa «YpaBHEHHUS M HEPABEHCTBA» peaTU3YyeTCs Ha MPOTSHKEHWU BCEro OoOydeHUs B
CTapuiel mIKoJie, TMOCKOJbKY B KaXXJIOM pas3feie MporpaMMmbl MPEAyCMOTPEHO pEelIeHHe
COOTBETCTBYIOIINX 3a1a4. OOyuaronuecs: OBIaIeBaOT PA3IMYHBIMA METOJIAMHU PELICHHUS LIETIBIX,
paInMoOHAIBHBIX, UPPAITMOHAIBHBIX, TTOKA3aTEeIbHBIX, JTOTapU(IMUUECKUX U TPUTOHOMETPHUECKHIX
ypaBHEHUH, HEPABEHCTB M MX CUCTeM. [lomydeHHbIe YMEHUS WCIIOIB3YIOTCS TIPH UCCIEIOBAHUN
(GYHKIME ¢ MOMOUIBIO MPOU3BOJHOM, PENICHWH MPUKIATHBIX 3a/ad M 3ajad Ha HaXOXKICHHE
HauOOJIBIINX ¥ HAMMEHBINX 3HaueHuN (GyHKIMU. JlaHHAsS conmepikaTelbHas TUHUS BKIIOYAET B
cedst Takke (OPMHUPOBAHWE YMEHUW BBITIOJHATH pacd€Tsl 1Mo QopMyliaMm, MpeoOpa3oBaHUs
LEbIX, PAlUOHAIBHBIX, UPPALHOHAIBHBIX M TPUTOHOMETPUYECKMX BBIPDAKECHHUM, a TakKkKe
BBIPKEHUH, COJepKalluX cTerneHu U Jorapudmel. braronmaps msydeHuio anreOpanyueckoro
MaTepuasa MPOUCXOAUT JaibHeHllee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIILICHUS
yuaiuxcs, (OpMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PacCyXACHUH, pabOThl C CHUMBOJIbHBIMU
dbopMamMu, mpeCTaBICHUS 3aKOHOMEPHOCTE M 3aBUCUMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 33Ja4, HArJISHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenbHo-mMeroanueckass TuHUS «DyHKIUU U TpaduKu» TECHO MeperuieTaeTcs ¢
JPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakKOM-TO CMBICIE 3aJa€T IOCIEI0BATENbHOCTh
W3ydeHuss Marepuana. V3ydeHue CTEneHHOH, IOKa3aTeNbHOM, JIorapuPMUYECKON U
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TpadUKOB, HCHOIb30BaHUE (DYHKIUN s
pelieHus 3aJad M3 APYruX y4eOHBIX MPEIMETOB M pealbHON >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombioe
BHUMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMyJlaMU 3aBHCHUMOCTH MEXIY
pa3IMYHBIMU BEIHMYMHAMH, HCCIEIOBAaTh TMOJY4YeHHbIE (YHKIHMHU, CTPOUTh HX TIpaduKH.
Marepuan 3TON coAep)KAaTeIbHON JIMHUM HAlEJIeH Ha pPAa3BUTHUE YMEHMM U HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKAaTh 3aBHUCHMOCTH MEXKAY BEIUYMHAMH B  pa3inuHOM  (opme:
aHAJIMTUYEeCKOW, rpaduueckod u ciaoBecHO. Ero mu3ydeHwe cmnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K  OO0OOIIEHHIO W KOHKpETH3alluW,
HCIIOJIb30BAHNUIO aHAJIOTUH.

ConepxarenbHas nuHus «Hadana mMaTeMaTHYECKOTO aHaIM3a» IMO3BOJISIET CYLIECTBEHHO
pacIIupUTh KPYT KaK MaTeMaTHYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIMHBIX 00yJaromuMcs, Y
KOTOPBIX MOSIBISIETCS BOBMOKHOCThH UCCIIEIOBATh U CTPOUTH I'padukul HyHKIHMHI, OTpeaensTh UX
HauOOJBIINE U HAUMEHBIIINE 3HAUCHUS, BBIYUCIATh Momaan Guryp u oObEMBI Tel, HAXOIUTh



CKOPOCTM U YCKOPEHHs IpoleccoB. JlaHHas cojaep)kaTreiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHMSI MaTEMaTHYECKMX MOJENEH pealbHbIX CHUTYyallui, HaXO0)KIEHUus
HaWIY4lllero pelEeHUs B MPHUKIAIHBIX, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOTO aHallM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(OopMaIIbHO-TOTHYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUH pacro3HaBaTh
IIPOSIBJIEHUSI 3aKOHOB MaTE€MaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuarouiuecss y3HAKOT O
BBIJAIOIIMXCSl pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ Ppa3BUTHS MaTeMaTUKU KaK HayKl, U HX
aBTOpax.

CopepxarenbHO-MeTOANYECKAsE TUHUSA «MHOXECTBAa U JIOTMKA» B OCHOBHOM IOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TE€OpEeTUKO-MHOKECTBEHHbBIE ITPEICTABICHHS IIPOHU3BIBAIOT BECH
KypC LIKOJbHOW MaTeMaTHKU W MpearaloT Hanbojee YHUBEPCAIbHBIN SI3bIK, 00bEeINHSAIOMINI
BCE pa3lenbl MaTeMaTHMKU M €€ TNPUIOKEHHH, OHM CBSA3BIBAIOT pa3Hble MaTeMaTUYECKUe
JUCUMIUIMHBL B eauHoe 1ienoe. [lo3ToMy BaXKHO JaThb BO3MOKHOCTH IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTHMKH W HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIICH.

B kypce «AnreOpa u Hayajga MaTeMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT TAKK€ OCHOBBI
MaTeMaTHYEeCKOr0 MOJEIHPOBAHUS, KOTOPbIE NMPU3BaHbI CHOPMUPOBATH HABBIKH IMOCTPOECHUS
MoJieNiel peasbHbIX CUTYallud, UCCIEeOBAaHUS 3TUX MOJENIel ¢ TOMOIIbIO afnmnapaTta aireOpsl u
MaTeMaTHYeCKOr0 aHajiu3a M HMHTEpPIpETaluy TOJYyYEeHHBIX pe3ylbTaToB. Takue 3agaHus
BIJIETEHBl B KaXKIbIil M3 pazlieioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuan Kypca HIMPOKO
WCIOJIb3YeTCs Ui pelIeHus MPUKIaaHbIX 3a1a4. [Ipu pemennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yuyaiiecsi — pa3BUBAlOT  HAONIOAATENbHOCTh,  yYMEHHE  HAXOJUThb  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJb30BaTh AHAIOTHIO, 0000IIaTh W KOHKPETU3HPOBATH MPOOIEMYy.
JlesTensHOCTh MO (POPMHUPOBAHUIO HABBIKOB PELICHHUS MPHUKIAJHBIX 337ad OpraHu3yeTcsl B
IpolLecce U3y4eHus Bcex TeM Kypca «Anredpa v Hauaja MaTeMaTHYecKOro aHaInu3ay.

Hcnonb3oBaHne BOCHHUTATEIbHBIX BO3MOXKHOCTEH OpraHM3alMi ypoka Ha YpOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl MPEoJIaraer:

1. HOI[I[Cp}KaHI/Ie HHTEpECa K YUYCHHIO, K IIPpOHCCCY IIO3HAHMHA, aKTUBH3allUU
MMO3HABaTeILHON JACATCIIBHOCTH 06yqafom1/1xc>1.
2. Bocnuranne co3HaTelIbHOU JUCHUITIIMHBI (YMGHI/IC YUYUTECIIA IIOKa3aTb BaXXHOCTH

y4ueOHO-TI03HABATEIbHON AESITENFHOCTH, YI€OHON U TPYIOBOM JUCILMUILIUHBI).

3. ®opMmupoBaHHE YMEHUN U HABBIKOB OpPTraHU3allMU YYallUMUCSA CBOCH NEATEIbHOCTH
(opraHuzanus caMOCTOATEIBHONH pabOTHI ydalluxcs, COONIIOJIEHUE TEXHUKU Oe30MacHOCTH U
TUTMEHUYECKUX MIPABUII, CB3aHHBIX C OCAHKOM M OpraHu3anuei pabouero MecTa).

4. Bocnutanue KyabTyphl 00IIeHUs (OpraHu3aius o0IIeHus Ha ypoke, popMUpOBaHUS
YUUTEJIEM YMEHHH CIylIaTh, BHICKa3bIBATh U pIYMEHTHUPOBATH CBOE MHEHUE).

5. dopmMupoBaHHUE M PA3BUTHE OICHOYHBIX YMEHHH (KOMMEHTHPOBAaHHE OIIEHOK
yauTeneM, 00CyKIeHHE OIEHOK C y4JalllUMHCS, KOJUIEKTUBHOE OIEHHUBAHHUE, B3aMMOIIPOBEPKA U
OLIEHUBAHME APYT JIpyra yJaruMucs).

6. Bocnuranue TrymMaHHOCTH (XapakTep OTHOIIEHUH «yduTelnb — YYEHHKY,
peryaupoBaHHe yUUTEIeM OTHOIIEHUH MEXy yJallluMuUcs).

OpHOl M3 OCHOBHBIX LIENEH W3YYEHHs MATEMaTHKHU SIBISIETCS PA3BUTHE MBIIIICHUS, B
NEPBYIO OYepeib abCTPaKTHOTO MbliIeHus. C TOUKU 3peHUs BOCTIUTaHHsI TBOPUYECKOM TMYHOCTH
0COOEHHO Ba)KHO, YTOOBI B CTPYKTYPY MBILICHUS yJalIUXCs, KPOME aJrOPUTMHUYECKUX YMEHUH
U HaBBIKOB, KOTOpbIE CPOPMYIUPOBAHBI B CTaHIAPTHBIX MpaBUiaX, GopMmynax M aJropurMax
JeWCTBUH, BOILIM 3BPUCTHYECKHE NPUEMBI Kak OOIIEero, Tak U KOHKPETHOTO XapakTepa. DTH



npué€Mbl, B YaCTHOCTH, (OPMHUPYIOTCS INPH TOMCKE PEUICHUS 3aad IOBBIIICHHOTO YPOBHSI
CIIO)KHOCTU. B mpormecce u3ydeHHss MaTeMaTUKU Takke (OPMUPYIOTCS M TaKHe KayecTBa
MBILUICHUS, KaK CWJIa U T'MOKOCTh, KOHCTPYKTHMBHOCTh M KPUTHYHOCThH. JlJsi ajmanrtanuu B
COBPEMEHHOM HWH(POPMAIMOHHOM OOIIeCTBE BAKHBIM (DAaKTOpOM SIBJIsIETCS (POPMHPOBAHUE
MaTEeMaTUYEeCKOTO CTHJIS MBIIUICHHS, BKIIOYAIOMIETO0 B ce0s WHAYKIHIO M ACHYKIHIO,
00oOmIeHne M KOHKPETH3alMI0, aHAJIW3 W CHHTE3, KIACCH(UKAUI0 W CHUCTEMAaTH3aIHIO,
abcTparupoBaHKe U aHAIOTHIO.

B yueOHOM miaHe Ha M3ydeHHUE Kypca anreOpbl M Hayajl MaTeMaTHYeCKOro aHaliu3a Ha 6a30BOM
ypoBHE oTBoAUTCS 2 yaca B Heaento B 10 kiacce u 3 yaca B Hezgento B 11 kimacce, Bcero 3a JBa
roga ooyuenus — 170 gacos.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yuciaa ¥ BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAnYeckue apoou. ApudMeTruueckwe Onepanud C  PalMOHAIBHBIMH  YHUCIAMU,
npeoOpa3oBaHUs YHUCIOBBIX BbIpaxkeHHd. [Ipumenenue apoOell W NPOIEHTOB ISl PELICHHUS
MIPUKIIAHBIX 33]1a4 U3 PA3JIMYHBIX OTPACICH 3HAHUN U PEAIBHON KU3HH.

JleiicTBuTenpHble yncia. PanuoHanbHble M HMppalMoOHAIbHBIE yucia. Apudmernyeckue
orepanuy ¢ JACUCTBUTEIbHBIMU yHciaMu. [IpubnmxénHble BBIYMCIEHUS, IPaBUIa OKPYTJIEHUS,
MIPUKUIKA U OLIEHKA PEe3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ menbiM mnokasareneM. CranmapTHas ¢opma 3amucH JACUCTBUTEIHHOTO YHCIA.
Hcnonb3oBanue mnoaxonsmie ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPaKTUYECKUX 3a7a4 U IPEICTaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypalbHOW crTeneHu. J[leficTBus ¢ apupmeTHuecKuMu
KOpHSIMH HATYPAJIbHOW CTEIICHHU.

CuHyc, KOCMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxnecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpaKeHH. OCHOBHBIC TPUTOHOMETPHYECKHUE
hopmyIIbI.

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

Pemenue nensix u IpoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Peurenne nppanMoHabHBIX YPABHEHUN U HEPABEHCTB.

Penrenne TpuroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHre ypaBHEHHMII U HEPABEHCTB K PELICHUIO MAaTeMATHYECKHX 3aJa4 W 3a7a4 u3
Pa3IMYHbIX 00JaCTe HAYKH U pEaIbHOM JKU3HH.

@DyYyHKUUM U TPaPUKH

OyHKIusA, criocoObl 3ananus Gyakuun. ['paduk dyHkiuu. Bzaumuo oOpaTHbie GyHKITHH.

OO6nacTh onpeneneHuss 1 MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu dynkiun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM MoKa3zareiaeMm. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOPHS 1-0H CTEIICHHU.

Tpuronomerpuyeckasi OKpPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX  (YHKIIHM
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajaimsa

[locnenoBarenbHOCTH,  CIOCOOBI  3aJaHMs  IOCJIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEJOBATEIBLHOCTH.

Apudpmernueckass U reoMeTpuyeckas — nporpeccu. beckoHeuHo — yObIBaroras
reomerpuyeckas nporpeccus. CyMMa OECKOHEYHO YOBIBaroOIIeH reoMEeTpUYEeCKON MPOrpecCcHy.
dopMyna CIOXKHBIX IMPOLEHTOB. Vcnoiab30BaHME MPOTPECCUU JUIsl PEIICHUs] pPeaIbHbIX 3a/1ady
MPUKIIAHOTO Xapakrepa.

MHoKecTBa M JIOTHKA



MHosxecTBO, onepaluu Haja MHokecTBaMu. Jlmarpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O anmapara Juisi OIUMCaHUs PEeaJbHBbIX IPOLECCOB W SBICHUH, IIpU
pelIeHNH 3aa4 U3 APYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEILCTBO.

11 KJIACC

Yuciaa ¥ BbIYMCICHUS

HarypaneHbie u nensie uncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

Crenenb ¢ pallMOHAIBHBIM MOKa3areneM. CBOWMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble 1 HaTypalbHbIE JIOTAPUPMBI.

YpaBHeHusi U HepaBeHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JOTrapu(MBI.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAILNUX CTEIIEHHU C PAllIOHATIbHBIM IIOKa3aTEJIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

CucteMbl JIMHEMHBIX ypaBHEHUHW. PemieHue npuKiIaaHbIX 3a7a4 C MOMOIIBK CHCTEMBI
JIMHEWHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH pallOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHU, CUCTEM M HEPABEHCTB K PEILIEHUI0 MaTEeMaTHYECKUX 3ajad U
3a/1a4 U3 pa3InYHBIX 00JIacCTEel HAYKU U PEAIbHOM KU3HH.

DyYyHKUUM U TPaPUKH

Oyukrusa.  [lepuogumveckue  dyHkuun. [IpoMexyTkMm  MOHOTOHHOCTH  (DYHKIIHH.
Makcumymbl 1 MUHUMYMBI (GyHKIME. HaunOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

[TokazarenpHas u norapudmuyueckas QyHKIUU, X CBOMCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB GyHKIMI A pelIeHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYyHKIUI Ui UCCIIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOSHUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYruX y4eOHBIX IPEIMETOB U pealbHON KU3HHU.

Hauvana maTteMaTH4ecKoro aHajaim3a

HenpepsiBHbie (hyHKIMH. MeTo1 HHTEPBAJIOB AJIsl pELICHUS HEPABEHCTB.

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

[IpousBonHbie 3neMeHTapHBIX GyHKIHUA. DOPMYNbl HAXO0XKACHUS MPOU3BOJIHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUH.

[IpumeHenne Mpou3BOAHOMN K MCCIEA0BAHUIO (YHKIMI HAa MOHOTOHHOCTh U 9KCTPEMYMBI.
Haxoxaenne HaubombIIero 1 HaMMEHbBILIEro 3HaYeHHsI (PYHKIIUU Ha OTPE3KE.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHHUS HAWIYUIIErO pPELIEHUS B IPUKIAJHBIX
3ajauax, JAJs ONpeesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOTO (GOPMYIION MK rpadUKOM.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

WuTerpan, ero reoMerpuyeckuii M ¢u3MUecKuil cMbICi. BbluncieHue HMHTerpasia 1o
¢dbopmyne Hetorona—JleiiOHuma.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenue ydyeOHOro mpeamera «MaremaTuka» TOJDKHO OOECIeYMBaTh JTOCTHIKCHUE Ha
YPOBHE CpeIHEro oOmero oO0pa3oBaHUs CIEAYIOIIUX JTUYHOCTHBIX, METANpPEJAMETHBIX U
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUS IMPOrpaMMbl Y4eOHOTrO mpeaMera «MaremaTtukay
XApaKTEPU3YIOTCS:

I'paxraHcKO€ BOCIIUTAaHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAAHCKOM MO3MIMHU OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHMCKOIro OOIIEeCTBa, MPEACTABICHUEM O MaTEeMaTHMUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IWYHBIX CTPYKTYp, SBIEHHUH, NpoOlenyp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHl W Mp.), YMEHHEM B3aUMOJIEHCTBOBATh C COIMAJIBHBIMM HMHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIUSIMH U Ha3HAYECHUEM.

[TarpnoTHyeckoe BOCIIMTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHHS K MPOILIOMY
U HACTOAIIEMY POCCHHCKOM MaTE€MaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTH)KCHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JOCTHKEHHUM B IPYTUX HayKax, TEXHOJOTHUAX, chepax SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOrO0 Hapoaa; CcHOPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JNOCTH>KEHUM HAyKH W JEATEIbHOCTBIO YYEHOTO; OCO3HAHHWEM JINYHOTO BKJIAJa B MOCTPOCHHUE
YCTOMYHMBOTO OYAYIIIETO.

DCTETUUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIIeHUH, pacCyKJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaT€MaTHYECKUM acleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHHe, cOATAHCHPOBAHHBIA PEKUM 3aHSATUN M OTHAbIXA, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-O3A0POBUTEIHHON
NESATENbHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IUYHBIM
cdepam mpodeccHOHATBHON J1eATENbHOCTH, CBSI3aHHBIM C MaTEMAaTUKOW M €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BbIOOp Oyayliel mpodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHHIO U
caM00Opa30BaHUIO Ha MPOTSHKEHWU BCEHl JKU3HU; TOTOBHOCTBIO K AaKTHMBHOMY Y4YacTHUIO B
pEeLICHUHN IPAKTUYECKUX 3a1a4 MAaTEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTHUECKOW KYJIbTYPHI, NMOHUMAHHEM BIMSHUS COIMAIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOW U COLMAIBHOU Cpefbl, OCO3HAaHUEM



r00abHOTO  XapakTepa  OKOJOTMYECKHMX MpoOJieM; OpHEHTaled Ha  NpUMEHEHHE
MaTeMaTU4YeCKUX 3HAHUU Ui pelIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOILIEH Cpenibl, MIIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCJIEICTBUMN JUIsl OKPYKAIOIIEH CPEIbI.

[lenHOCTH Hay4YHOIO MMO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUYECKOW HayKH Kak chepbl
YEJIOBEYECKOMN EATEIIbHOCTH, TANOB €€ Pa3sBUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUY;
OBJIQJICHUEM S3BIKOM MAaTEMAaTHMKM W MAaTE€MaTU4YECKOM KYJIbTYpOM KaK CpPEACTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO U  HCCIEAOBATEIIBCKYIO JI€ATEIBbHOCTh
VHJMBHUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE pe3ybTaThl OCBOCHHS IPOTpaMMbl yueOHOTO npeameTa «MaremaTrka
XapaKTEepPU3YIOTCS  OBJIAJICHUEM  YHUBEPCAIBbHBIMU  HO3ZHABAMETbHLIMU  OeliCMBUSIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHLIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — pe2YlamuUeHbIMU
oeticmeusMu.

1) Vnusepcanvnvlie nosnasamenvusie oeticmeus, obecneuusaiom gopmuposarue 6a3o8vix
KOCHUMUBHBIX NPOYECCO8 00yUarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYHCAOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

BazoBrie tornueckne eiCTBU:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTeMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIY MOHATUSIMU; (HOPMYIHPOBATH ONPEICIICHUS TOHATHU;
yCTaHaBIUBAaTh CYIIECTBEHHBIN MpHU3HAK KilaccuuKauu, OCHOBaHUS Uit 0000IIeHUS
Y CPaBHEHMsI, KpUTEPUHU TPOBOJIMMOTO aHAN3a;

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

® BBIABIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JMAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; Npe/yiaraTh KPUTEPUU [UIS BBISABIICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C MCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JAEIYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOUYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTENIHHO JOKA3aTeIbCTBA MATEMATHUYECKUX YTBEPKACHUN (TIPSAMBIE
U OT TPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBAaTH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoUpaTh HauboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITEILHO BBIJICICHHBIX
KPUTEPHEB).

ba3zoBrble uccienoBaTenbCKue 1eHCTBUS:

® JCIOJIb30BaTh  BOIMPOCHI ~ KAK  HMCCJENOBATEIbCKUM  HMHCTPYMEHT  MO3HAHUS;
(dhopMynupoBaTh BOMPOCH], (GPUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATh THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHHE;

® [POBOJUTH CAMOCTOSTEIbHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HWCCIEAOBaHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oOBeKTa, sIBIEHHS, Ipollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;



CaMOCTOSITENIBHO ~ (OpMYIHpPOBaTH OOOOMIEHUS © BBIBOABI 10  pe3yabTaTam
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIICIOBAHUS, OIEHUBATH JOCTOBEPHOCTHh MOJTYyYEHHBIX
pe3ybTaTOB, BBIBOJIOB U 0000IICHHUIA;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTUE MPOIIECCA, & TAKKE BBIABUTATH MPETOIOKEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

PaGora ¢ undopmarueii:

BBISBJIATH JePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
JUIS pelIeHUs 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO PA3IHYHBIX BUIOB U (HOpM
MIpE/ICTaBJICHMUS;

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

OIICHMBAaTh HAAE&KHOCTh HMHGPOpPMAIMM IO CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

2) VuusepcanvHvle KOMMYHUKAMUBHbIE Oclicmsus, 0becneuusaiom coopmuposaHHocms
COYUANBLHBIX HABLIKOS 00YUAIOUWUXCSL.
OO01euue:

BOCIIpUHUMAThb U q)OpMy.TII/IpOBaTB CYXXICHHA B COOTBETCTBHUH C YCIIOBHAMH U LICIISIMU
oOLIeHMs; SCHO, TOYHO, I'PAaMOTHO BbIpaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOJy pelIeHHs 3aaui, KOMMEHTHPOBATh
MOJIYYCHHBIN PE3yJIbTaT;

B X0JIe 00CYXICHUS 3a7aBaTh BOTIPOCHI MO CYIIECTBY 00CYXKIaeMOM TeMBI, TPOOIEMBI,
pelmaeMoil  3ajaud, BbICKA3bIBaTh UJEWU, HAICJIEHHbIE Ha TIOUCK pPEeIeHUs;
COMOCTABJATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KMBaTh Pa3InuUe U CXOJCTBO MO3UIINI; B KOPPEKTHOH popme popmymupoBath
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPE/ICTaBIIATh PE3YNIbTaThl PElICHUs 3a7auu, IKCIEPUMEHTa, UCCIeA0BaHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad Mpe3eHTalud U
0COOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBoO:

MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAMBHIYAILHOW pabOTHI
IpU PENICHWH YUYeOHBIX 3a/a4, NPUHUMATh IIeJIb COBMECTHOHM JEATEIBHOCTH,
IUTAHUPOBaTh OPraHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIbI PadoOT,
JIOTOBApHBAThCS, OOCYKIATh MPOLECC M pe3yiabTar padoThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMb» W HHBIC); BBITIONHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU
JEUCTBUS C IPYTMMH YWiICHAMH KOMaH/bl; OLIEHUBATh KAYECTBO CBOETO BKJIAAa B 00N
MPOJIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnvie pecynamugnsle oeticmsus, obecneyusarom Gopmuposanue cmolClo8blx

YCMAaHOBOK U HCUSHEHHbLIX HABLIKOG JTUYHOCMU.
CaMOOpraHI/BaHI/IS{Z



COCTaBIIAThH IUIaH, AJTOPUTM pELICHHs 3aJadd, BbIOMPATh CIOCOO peUIeHHus C y4EToM
MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAaHTHI PEUICHUN C y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTpOJIb:

e BJAJeTh HABHIKAMHM IIO3HABATENBHOW pe(IeKcHu KaK OCO3HaHHs COBEPIIAEMBIX
NEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pE3yJbTaTOB; BIAAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLECCAa U PE3YydbTaTa PEUICHUS MaTEeMaTHYECKOU
3a/1a4H;

® [peABUJAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4d, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OILLMOOK, BBISIBICHHBIX TPYJHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBUSM, OOBSACHATH MPUUUHBI
JOCTHKEHHUS] WM HEJOCTWKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OILIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOTO Kypca «AnredOpa W Hadajga MaTeMaTHYECKOTO aHalM3a» Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUs JOHKHO O0ECTIEYHBATh JIOCTIDKCHHUE CIEAYIONIUX MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YyIbTATOB:

10 KJIACC

Yucaa v BLIYUCIEHUS

OnepupoBaTh MOHATUSIMH: PANMOHATBLHOE M JEHCTBUTEIBLHOE YHCIO, OOBIKHOBEHHAS H
JecsITUIHAs APOOk, TPOIICHTHI.

BreimonHsaTe  apudMeTHueckre oOmnepanudd ¢ PalMOHAIBHBIMH W JCHCTBUTEIBLHBIMHU
YHCIIAMHU.

BrimonHaTe nmpuOMMKEHHBIE BBIYMCIICHHS, WCIOJB3Ys IpaBWJIa OKPYIJCHUsSA, JelaTh
MPUKHUJIKY U OIIEHKY pe3yJbTaTa BIYUCIICHHI.

OnepupoBaTh MOHATHUSAMH: CTEIICHb C IIEJBIM TOKa3aTelIeM; CTaHIapTHas GopMa 3amucu
JNEHCTBUTEIILHOTO YHCJIA, KOPEHb HATypaJdbHOW CTENEHU; MCIOJIb30BaTh MOAXOISAIIYI0 (opMy
3aIUCH ACUCTBUTEIBHBIX YHCEIT JUTSl PeIISHUS TPAKTUYECKUX 3a/1a4 M TIPEICTABIICHUS TaHHBIX.

OnepupoBaTb MOHATUAMU: CHUHYC, KOCHHYC W TaHIE€HC IPOU3BOJIBHOIO  YIJIa;
MCI0JIb30BATh 3aMKCh TPOU3BOJIBHOTO yIiia Yepe3 0OpaTHbIE TPUTOHOMETPpUUYECKUE QYHKIIUU.

YpaBHeHus 1 HEPABEHCTBA

OnepupoBaTh MOHATHUSAMU: TOXJIECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE, PALMOHAIBHOE,
HppallMOHAJIbHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

BreimonuaTe  mpeoOpazoBaHus ~— TPUTOHOMETPUYECKUX  BBIPQKEHMH W peliarh
TPUTOHOMETPUYECKUE YPABHEHUSI.

BrimonusaTe nmpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W UPPAIMOHATIBHBIX BBIPAKEHUHN U
peniaTh OCHOBHBIE THUIIBI LIEJIBIX, PAIIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHSI M HEPABEHCTBA ISl PELLIEHUs MaTeMaTHYECKUX 3aJad U 3a7ad U3
pa3IMYHBIX 00JIACTe HAYKH U PEaIbHOM JKU3HH.



MojenupoBaTh peaqbHbIE CHUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKCHHUS,
YPaBHEHHUS, HEPABEHCTBA [0 YCIOBUIO 3aJauM, MHCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
WCTIOJIb30BAHMEM allllapara ajareOphl.

DYyHKUUH U TPaPUKHU

OnepupoBaTh MOHATUSAMU: QYHKIHS, CIIOCOOBI 3a1aHusl (DYHKIIUHU, 00JIACTh OTPEICIICHUS
¥ MHOXKECTBO 3HaYCHHUU (PYHKIUH, TpaduK GyHKINH, B3AUMHO OOpaTHbIE (DyHKIIHH.

OnepupoBaTh MOHATUSMH: UYETHOCTP W HEYETHOCTh (YHKIWH, HYIH (QYHKIUH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduki GyHKIMIA U1 PEIICHUS yPaBHEHUH.

Crpouth u ynTaTh rpaduku JTUHEHHOW (YHKIMHU, KBAAPATHYHOW (YHKIWHU, CTEIICHHOMN
(YHKIMH C LETbIM OKa3aTEeJIEM.

Ucnonw3oBath rpaduku QyHKIUN I MCCIAEAOBAHUS MPOIIECCOB M 3aBUCUMOCTEH IMpHU
pelIeHNnH 3a/a4 U3 APYrux y4eOHBIX MPEIMETOB M pealbHOM JKW3HHU; BbIpakaTh (opMyiaaMu
3aBUCHUMOCTHU MEX]ly BETUYHHAMHU.

Havyana maTemaTu4eckoro anajimnsa

OnepupoBaTh MOHATHSAMH: IOCJIEIOBATEIbHOCTb, apuU(pMeTHUecKass U TeoMeTpuyecKas
MIPOrPECCHUHU.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBarolIasi reoMeTprueckas Mporpeccusi, cymma
0eCKOHEYHO yObIBaIOIIe reOMeTPUYECKON IPOTPECCHH.

3aaBath MOCIENOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEILHOCTEH M MPOrPECcCUil Ui peuIeHHs] peaabHbIX
3a]1a4 NMPUKJIAJHOTO XapaKTepa.

MHo:xecTBa M JT0THKA

OnepupoBaTh NOHATUAMH: MHOXKECTBO, ONI€PALIMH HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar sl ONMUCAaHUS PEAIbHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHNUH 33134 U3 JPYTruX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucaa v BLIYHCIEHUS

OnepupoBaTh TMOHATHSAMHU: HATypaJlbHOE, I1I€J0€ YHCJIO; HCIOJIB30BaTh MPHU3HAKH
JEITMMOCTH IIEJIBIX YUCEIN, Pa3JIOKCHUE YHCIa Ha MPOCThIC MHOXKUTEIH JIJIsl PEIICHUS 3a/1a4.

OnepupoBaTh NOHATHEM: CTETIEHB C PAllMOHATILHBIM MMOKA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIOTapuM YKCia, JECITHUHbIE U HATYpalbHbIE TOTapHU(MBL.

YpaBHeHus 1 HEPABEHCTBA

[IpuMeHsTh CBOWCTBA CTENEHW Ui TPeoOpa3oBaHUsS BBIPAKCHUM, OIEPUPOBATH
MOHATHAMH: TOKa3aTelbHOE YpaBHEHHE M  HEPABEHCTBO; pellaTh OCHOBHBIC  THUIIBI
MOKa3aTeIbHbIX YPABHEHHUI 1 HEPABEHCTB.

BoimonHATe mpeoOpa3oBaHMs BBIPAKEHUN, COJEpXKAIIMX JOrapudMbl; OMEepUpOBaTH
MOHATHAMH: JIOTapU(PMHUYECKOE YpaBHEHHE U HEPaBEHCTBO;, peIIaTh OCHOBHBIC THIIBI
Jorapu(MUYECKUX YpaBHEHHUH U HEPABEHCTB.

Haxonuts penieHus mnpocTennx TPUroHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUSMU: CUCTEMA JIMHEWHBIX YPAaBHEHHUM M €€ pelleHue; UCTIOIb30BaATh
CUCTEMY JINHEUHBIX YPaBHEHUM JIJIsl PEIICHUs] MPAKTUUECKUX 3a/1a4.



Haxonuts pemeHus npoCcTeNMX CUCTEM U COBOKYITHOCTEM PALlMOHAIIBHBIX YPAaBHEHUU U
HEPAaBEHCTB.

MojenupoBaTh peaibHbIE CHUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKCHHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33J1a4l, UCCIIEN0BATh IOCTPOEHHBIE MOJIEIH C
UCIOJb30BAHUEM allllapaTa ajareopsl.

DyHKIUH U rpaGUKU

OnepupoBaTh MOHATUSMH: MEPUOANYECKas (YHKIUSA, MPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (yHKIWH, HauOOJbIllee ¥ HAaWMEHbIIee 3HaYeHHs (YyHKUIUU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX ISl HCCIE0BAHUS (QYHKIMH, 3aJaHHOH rpaduKkoMm.

OnepupoBarb  MOHATUSIMM:  TpadUKU  TOKa3aTeNbHOH,  Jorapu@muueckodl  u
TPUTOHOMETPUYECKUX (PYHKLMI; N300pakaTh X HA KOOPJAWHATHON IUIOCKOCTHU U HCIIOJIb30BAThH
JUIS pellIeHUs] YpaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOM TIJIOCKOCTUM TIpadUKU JUHEHHBIX YpPaBHEHMH W
HCIO0JIb30BATh UX YISl PEIICHUs CUCTEMbI TMHEWHBIX YpaBHEHUH.

Wcnonb3oBath rpaguku (yHKIUN A7 UCCIEIOBaHMS MPOIIECCOB U 3aBHUCHUMOCTEH U3
JOPYrux y4eOHbIX AUCLIUILIUH.

Havana maTeMaTH4ecKOro aHaJIm3a

OnepupoBaTh  MOHATHSMH:  HeNpepbiBHAs  (QYHKUMS; TNPOU3BOAHAA  (DYyHKIUU;
HCI0JIb30BATh T€OMETPUUYECKUIN U PU3NUYECKHI CMBICI TPOU3BOIHOM /7S pelIeHus 3a/1a4.

Haxonuts mpou3BOJIHBIE AJIEMEHTApHBIX (PYHKLIHM, BBIUUCIATH MPOU3BOJIHBIE CYMMBI,
MIPOM3BEACHHUS, YACTHOTO (PYHKIIUH.

Hcnonps3oBaTe MNPOM3BOJIHYIO JJIi HUCCIENIOBaHMS (PYHKIMM Ha MOHOTOHHOCTh U
SKCTPEMYMBI, IPUMEHATh PE3YIbTAThl UCCIEA0BAHUS K TIOCTPOEHUIO IPapHKOB.

Hcnonp30BaTh MpOU3BOAHYIO U1 HAXOKIEHUS HAWIYYIIEro PEUICHMs B NMPHUKIAIHBIX, B
TOM YHCJIE COUUAIBHO-3KOHOMUYECKHX, 3a7a4ax.

OmnepupoBaTh MOHATUSAMU: MEPBOOOpa3sHasi MU MHTErpai; MOHUMAaTh MEOMETPUYECKUN U
¢bu3nyeckuil CMbICI UHTErpaa.

Haxonuthk nepBooOpa3Hble 3JI€MEHTApHbIX (YHKILUI; BBIUMCIATE HHTETpal O Gopmyie
Herorona—JleitOauna.

Pemare nmpuxiiagHbele 3a7a4y, B TOM YHUCJIE COLMAIbHO-?KOHOMMUYECKOTO U (PU3HUECKOrO
Xapakrepa, CpeICTBaMU MaTeMaTH4ECKOI0 aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
MHo3xecTBa pallMOHAIBHBIX U https://educont.ru/
1 JIeMCTBUTENILHEIX Uncen. ParmonansabIe 14 1
ypaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6 https://educont.ru/
roKasaresjaemM
3 Apudmernueckuil KOpeHb N—ON CTETEHH. 18 1 https://educont.ru/
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopmyItbl https://educont.ru/
4 TPUTOHOMETPUU. T pUTOHOMETPUYECKUE 22 1
ypaBHEHUS
5 [TocnenoBarenbHOCTH U IPOTPECCUH 5 https://educont.ru/
6 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 | https://educont.ru/
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM. https://educont.ru/
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS U HEpaBEHCTBA
Jlorapudmuueckas GyHKIIHS. https://educont.ru/
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBeHCTBa
Tpuronomerpuueckue GyHKIUH U UX https://educont.ru/
3 rpaduku. TpuroHoMerpuueckre 9 1
HEpaBEeHCTBA
4 [IpousBoanas. [Ipumenenre npou3BoJHON 24 1 https://educont.ru/
5 NHterpain u ero npuMeHeHus 9 https://educont.ru/
6 Cucrembl ypaBHCHUI 12 1 https://educont.ru/
7 HarypaneHble u nensie yucna 6 https://educont.ru/
g [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3aITUs 18 ) https://educont.ru/
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpakririeckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
| MHo3x€ecTBO, Onepaly Hajl MHOKECTBAMHU. | https://educont.ru/
Huarpammer Ditnepa—Benna
Panmonanbsueie uncna. OOBIKHOBEHHBIEC U https://educont.ru/
2 JECSTUIHBIC IPOOU, TTPOTICHTHI, 1
OeCcKOHEUYHbIE MEPHONUECKUE IPOooH
Apudmernueckue onepanuu ¢ https://educont.ru/
3 palMOHAIBHBIMU YUCIIAMU, 1
peoOpa30BaHMsl YUCIOBBIX BhIPAXKEHHMA
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS https://educont.ru/
4 pEeLIeHUS IPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHbIX 1
oTpacJiel 3HaHUW U peaaIbHON KU3HU
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS https://educont.ru/
5 pelIeHUs MPUKIAIHBIX 3a7a4 U3 Pa3IMuHbIX 1
oTpacJiel 3HaHUW U peaIbHON KU3HU
6 JeicTBuTenbpHble yncia. PanponaabHbie U | https://educont.ru/
WppalMoHalbHBIE YUCIIa
7 ApubdmMeTnueckue orneparuu ¢ | https://educont.ru/
JNEHUCTBUTENbHBIMU YUCIAMU
[TpuGnnxEHHbIE BEIYMCIIEHUS, TpaBUiIa https://educont.ru/
8 OKpPYIJICHHS], IPUKUJIKA U OLICHKA 1

pe3yibTara BBIUMCIICHUM




ToxnecTBa U TOXXAECTBEHHBIE

https://educont.ru/

9

peoOpa3oBaHms
10 VYpaBHeHHE, KOPEHb YPAaBHEHUS https://educont.ru/
11 HepaBeHCTBO, pelleHne HepaBeHCTBA https://educont.ru/
12 MeTo;1 HHTEPBATOB https://educont.ru/
13 Pemenue nensix 1 1poOHO-palMOHANIBHbIX https://educont.ru/

YpaBHEHUIN U HEPABEHCTB

KountponsHas pabora no teme "MHo)kecTBa https://educont.ru/
14 palMOHANBHBIX U IEUCTBUTEIIBHBIX YUCET.

PanvonaneHbIE ypaBHEHNS U HEPABEHCTB"
15 OyHK1HUS, CTIOCOOBI 3aJaHUs PYHKIINH. https://educont.ru/

B3anmuo 00patHbie GyHKITUN

I'paduk dyakumun. O6aacTs onpeneacHus u https://educont.ru/
16 MHOYECTBO 3HaueHu pyakuuu. Hymm

¢byskun. [IpomMexxyTki 3HAKOMOCTOSTHCTBA
17 UETHbie 1 HEUETHBIC (PYHKITUH https://educont.ru/

CreneHsb C LEIBIM ITI0Ka3aTeIeM. https://educont.ru/
18 CrannapTtHas (hopma 3armucu

JNEHUCTBUTENLHOTO YKCIa

Hcnons3oBanue moaxoasamieii hopmpl https://educont.ru/
19 3aMnMcy JeUCTBUTENbHBIX YHUCEN TS

pelIeHUs MPaKTUYECKHX 3a7a4d U

MIPE/ICTaBJICHHUSI TAHHBIX
20 CreneHHast GyHKIUS C HATYpaJIbHBIM U https://educont.ru/

eabIM okazaresieM. E€ cBolicTBa U




rpapux

ApupmeTnuecknii KOpeHb HaTYpaIbHON

https://educont.ru/

21
CTENEeHU

” ApupmeTrnuecKnii KOpeHb HATYpaIbHON https://educont.ru/
CTENEHU

3 CaoiicTBa apumbMemqecxoro KOpHS https://educont.ru/
HaTypaJIbHOM CTENEeHU

24 CaoiicTBa apumbMemqecxoro KOpHS https://educont.ru/
HaTypaJIbHOM CTENEeHU

)5 CaoiicTBa alfil/I(i)MeTI/I‘-IeCKOFO KOPHS https://educont.ru/
HaTypaJIbHON CTEIeHU

26 HeﬁfTBI/Ifl ¢ apu(pMeTHYECKUMH KOPHSIMU https://educont.ru/
n—oil creneHu

7 Z[eﬁfTBHﬂ ¢ apu(PMETHICCKUMU KOPHSIMH https://educont.ru/
n—oil creneHu

)3 Z[eﬁfTBHﬂ ¢ apu(PMETHICCKUMU KOPHSIMH https://educont.ru/
n—oil crenexHu

29 HeﬁfTBHﬂ ¢ apu(PMETHICCKUMU KOPHSIMH https://educont.ru/
n—oil crenexHu

30 HeﬁfTBHﬂ ¢ apu(PMETHICCKUMU KOPHSIMH https://educont.ru/
n—oil creneHu

31 Penienne nppaiiMoHaNbHBIX YpaBHEHUN U https://educont.ru/
HEPaBEHCTB

3 Penienne nppanoHalIbHBIX YPAaBHEHUH U https://educont.ru/
HEPABEHCTB

3 Peurenne nppaliMOHAIBHBIX YPAaBHEHUHN U https://educont.ru/

HCPAaBCHCTB




Pemenue nppanroHanbHbIX ypaBHEHUN U

https://educont.ru/

34
HEPABEHCTB
35 Pemenue uppanroHalibHbIX ypaBHEHUH U https://educont.ru/
HEPABEHCTB
36 CBoiicTBa u rpaduk KOpHS N-0il CTETIEHN https://educont.ru/
37 CaoiicTBa u rpauK KOpHsI N-Oi CTENEeHU https://educont.ru/
KonTponsHas pabora no teme https://educont.ru/
"ApupmeTrnuecKkuii KOpeHb N—OW CTENEHH.
38 WppatmonanbHble ypaBHEHUS U
HEpaBeHCTBA"
39 CuHyC, KOCHHYC M TAHT€HC YHCIJIOBOTO https://educont.ru/
aprymMeHra
40 CuHyC, KOCUHYC U TaHT€HC YUCJIOBOTO https://educont.ru/
aprymeHra
A1 ApPKCUHYC, apKKOCUHYC U apKTaHT'€HC https://educont.ru/
YHICIIOBOTO apryMeHTa
4 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC https://educont.ru/
YHICIIOBOTO apryMeHTa
TpuroHomerpudeckasi OKpy>KHOCTb, https://educont.ru/
43 ompeeNieHue TPUTOHOMETPUIECKHUX
(YHKIHI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy* HOCTb, https://educont.ru/
44 ompeieNieHue TPUTOHOMETPUIECKHUX
(GYHKLUI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI https://educont.ru/




46

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

https://educont.ru/

47

OCHOBHbBIE TPUTOHOMETPUYECKUE POPMYIIbI

https://educont.ru/

48

OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI

https://educont.ru/

49

[IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUIN

https://educont.ru/

50

[IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI

https://educont.ru/

51

[IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUIN

https://educont.ru/

52

[IpeobpazoBaHme TPUTOHOMETPHUUECKUX
BBIPAKEHUI

https://educont.ru/

53

[IpeoGpa3oBanue TPUTOHOMETPUUECKUX
BBIPAKECHUH

https://educont.ru/

54

Pemenne TpuroHoMeTpUYECKUX YpaBHEHUH

https://educont.ru/

55

Pemenue TpUroHOMeTpUYECKUX YpaBHEHHM

https://educont.ru/

56

Pemenue TpUroHOMeTpUYECKUX YpaBHEHHIM

https://educont.ru/

57

Pemenue TPUTOHOMCTPHUUCCKUX ypaBHeHI/Iﬁ

https://educont.ru/

58

Pemenue TPUT'OHOMCETPUYICCKUX ypaBHeHI/Iﬁ

https://educont.ru/

59

Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM

https://educont.ru/

60

KonTtponsHas padota o Teme "®Popmyiisl
TPUTOHOMETPUH. TPUTrOHOMETPUYECKUE
ypaBHeHus"

https://educont.ru/




ITocemoBaTebHOCTH, CIIOCOOBI 3aJaHus

https://educont.ru/

61 1ocJIe0BaTeaIbHOCTEH. MOHOTOHHBIE 1
MOCIIEIOBATEILHOCTH
ApupmeTrrueckas ¥ reoMeTpudecKas https://educont.ru/
& nporpeccuu. Vcnosip30BaHue MpOrpeccuu |
JUTSL pELICHUs PeabHbIX 33134
MPUKIIJHOTO XapakTepa
BbeckoHneuHo yObIBaroIasi reoMeTpudeckas https://educont.ru/
63 nporpeccusi. Cymma 6€CKOHEYHO 1
yObIBaroLIei reoMeTpUYecKoi mporpeccuu
64 dopmyrna CI0KHBIX TPOLIEHTOB 1 https://educont.ru/
65 dopMymna CIOKHEIX TPOIIEHTOB 1 https://educont.ru/
O06o0menre, cucTeMaTr3alys 3HaHuH 3a https://educont.ru/
66 Kypc ajreOpbl ¥ HadaJl MaTeMaTHIeCKOTO 1
aHanu3za 10 knacca
67 Hrorosas koHTpoJIbHAS paboTa 1 https://educont.ru/
O06o0menre, cucTeMaTr3alys 3HaHuH 3a https://educont.ru/
68 Kypc airedpbl 1 Hayal MaTeMaTH4eCKOro 1
ananu3za 10 knacca
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KosnuuyectBo yacos DJIEeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue A op
n/n Bcero 6 5 H3y4eHHusi | oOpa3oBaTeIbHbIE
a0doThI a0doThl
p P pecypcsl
1 Crenensb C pallMOHATBHBIM MOKa3aTeIeM 1 https://educont.ru/
) CRONCTRA CTCIICH 1 https://educont.ru/
3 [IpeoGpa3oBaHue BhIpaKEHUH, coAepKaIINX 1 https://educont.ru/
paloHaIbHbIE CTEIIEHH
4 [IpeoGpa3oBanue BhIpaKEHUH, COIEPIKALIUX 1 https://educont.ru/
paloHaIbHbIE CTEIIEHH
5 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX | https://educont.ru/
paloHaIbHbIE CTEIICHH
6 [TokazaTenbHbIC ypaBHEHHS U HEPABEHCTBA 1 https://educont.ru/
7 IToka3zaTenbHble ypaBHEHUS U HEPABEHCTBA 1 https://educont.ru/
8 IToka3zaTenbHbIe ypaBHEHUS U HEPABEHCTBA 1 https://educont.ru/
9 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA 1 https://educont.ru/
10 [TokazaTenbHble ypaBHEHUSI U HEPABEHCTBA 1 https://educont.ru/
1 IToxa3zaTtenbHast GpyHKIMA, €€ cBOICTBA U | https://educont.ru/
rpaduk
12 KonTponeHas padota no teme "CreneHs ¢ | | https://educont.ru/

palluOHAJIbHBIM IMOKAa3aTCJICM.




[Toxa3zatenpHas Gpynkuus. [lokazaTenpHbie
YpaBHEHUS U HEpaBeHCTBA"

https://educont.ru/

13 Jlorapudm yucia

14 JlecATUYHBIE U HATYypaJbHBIC JIOTaPU(PMBI https://educont.ru/

s [IpeoOpa3oBaHue BbIpaKEHUI, COAEpPIKALINX https://educont.ru/
Jorapu(pmsl

16 [IpeoGpa3oBaHue BbIpaKEHUH, COAEPIKALINX https://educont.ru/
Jorapu(pmsl

17 [IpeoGpa3oBanue BhIpaKEHUH, COAEPIKALIUX https://educont.ru/
Jorapugmsl

13 [IpeoGpa3oBanue BhIpaKEHUH, COAEPIKALIUX https://educont.ru/
sorapudmel

19 Jlorapudmuueckre ypaBHEHUS U https://educont.ru/
HEpaBEHCTBa

20 Jlorapudmuueckre ypaBHEHUS U https://educont.ru/
HEpaBEHCTBA

o1 Jlorapudmuueckue ypaBHEHUS U https://educont.ru/
HEpaBEHCTBA

2 Jlorapudmuueckue ypaBHEHUS U https://educont.ru/
HEpaBEHCTBA

3 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U https://educont.ru/
rpaduk

24 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U https://educont.ru/
rpaduk

’5 Tpuronomerpuueckue GyHKIUH, UX https://educont.ru/

CBOMCTBA U IrpauKu




Tpuronomerpuieckue GyHKIUH, UX

https://educont.ru/

26 .
CBOMCTBA ¥ IrpauKu
7 Tpuronomerpuieckue GyHKIUH, UX https://educont.ru/
CBOMCTBA ¥ IpaduKu
)% Tpuronomerpuieckue GyHKIUH, UX https://educont.ru/
CBOWCTBA ¥ TpaduKu
29 [IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB https://educont.ru/
30 [IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB https://educont.ru/
31 [IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB https://educont.ru/
32 [IpuMepsl TPUTOHOMETPUYECKHUX HEPABEHCTB https://educont.ru/
KonTtponsHas padoTa o tTeme https://educont.ru/
"Jlorapudmudeckas QyHKITHSA.
Jlorapugmuueckue ypaBHEHHs U
33 HepaBeHCTBA. T pUTOHOMETPUYECKUE
(GyHKIIUY U UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBA"
34 HenpepbiBhbie yHKimm https://educont.ru/
35 Meto1 UHTEPBAJIOB IS PEIICHUS https://educont.ru/
HEpaBEHCTB
36 Meto1 UHTEPBAJIOB IS PEILICHUS https://educont.ru/
HEPABEHCTB
37 TTpou3Boanas GyHKIHH https://educont.ru/




https://educont.ru/

38 [IpousBoanas GyHKIHH

39 I'eomerpuueckuii 1 GU3NIECKUN CMBICI https://educont.ru/
MPOU3BOJHOM

40 I'eomerpuueckuit 1 GU3NIECKUN CMBICI https://educont.ru/
MPOU3BOJHOM

41 [IpousBoiHbIE 37IEMEHTAPHBIX PYHKLINN https://educont.ru/

42 [IpousBoiHbIE 37I€EMEHTAPHBIX PYHKLINN https://educont.ru/

43 [IpousBoiHasi CyMMBI, IPOU3BEACHNUS, https://educont.ru/
4acTHOTO (QYyHKITHI

m [IpousBoiHasi CyMMBI, IPOU3BEACHNUS, https://educont.ru/
4acTHOTO (QYyHKITHI

45 [IpousBoHAs CyMMBI, MPOU3BEICHHS, https://educont.ru/
4acTHOTO (YHKITUN

46 [IpumeneHne mporu3BOIHOM K UCCIIEA0BAHUIO https://educont.ru/
(GyHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

47 [IpumeneHnne Tporu3BOIHOM K UCCIIEA0BAHUIO https://educont.ru/
(yHKIHMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI

43 [IpumeneHnne Tporu3BOIHOM K UCCIIEA0BAHUIO https://educont.ru/
(yHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

49 [IpumeneHne Tporu3BOIHOM K UCCIIEA0BAHUIO https://educont.ru/
(YHKIHMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

50 Haxoxnenue HauOOJIBIIEr0 U HAMMEHBIIETO https://educont.ru/
3HaueHUs QYHKIIMU Ha OTPE3Ke

51 Haxoxnenne HanOOJIBIIIETO U HAUMEHBIIIETO https://educont.ru/

3HAYCHUA (I)YHKI_II/II/I Ha OTPEC3KEC




Haxonc):[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

https://educont.ru/

52
3Ha4YeHHUs1 (QYHKIIUN HAa OTPE3Ke

53 HaxoxaeHrne HanOOIbIIero 1 HANMEHBIIIETO https://educont.ru/
3Ha4eHUs1 (PYHKIIUN HA OTPE3KE

54 HaxoxaeHne HanOOIbIIero 1 HAMMEHBIIIETO https://educont.ru/
3Ha4eHUs1 (QYHKIIUH HA OTPE3KE

55 Haxosxenue HanOoIbIIeT0 ¥ HAMMEHBIIIETO https://educont.ru/
3HaueHus QYHKIIUU Ha OTpE3Ke
[IpuMeHeHne mpoN3BOTHOM 1711 HAXOXKICHUS https://educont.ru/
HAWTYYIIIEero PEIICHHS B TIPUKIIaTHBIX

56 3a/1auax, I ONPeIeTICHUsI CKOPOCTH
rporecca, 3a1aHHOT0 GopMYIIOH UITH
rpaduxkom

57 KonTtponpHas padoTa o Teme https://educont.ru/
"IIpousBoanas. [Ipumenenune npon3BoaHOM"

58 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX https://educont.ru/

59 [TepBooGpa3nas. Tabnuia nepBooOpa3HbIX https://educont.ru/

60 HHTerpain, reoMeTpuUeCKuil B PU3NUECKUIMA https://educont.ru/
CMBICTT MHTETpajia

61 HHTerpai, reoMeTpUYeCKUi 1 PU3NUECKUMA https://educont.ru/
CMBICTT UHTETpaja

& HHTerpai, reoMeTpUYeCKUi 1 PU3NUECKUMA https://educont.ru/
CMBICTT UHTETpaja

63 Brruucnenue unrerpana no gpopmyie https://educont.ru/
Hrrorona—IJleitOnuna

64 Brruucnenue uaTerpana no gopmyse https://educont.ru/

Herorona—JIeitOHUIA




65

Brruncnenue uHTErpana no popmysne
Herorona—JleitOuura

https://educont.ru/

66

Brruncnenue uHTErpana no Gopmyie
Herorona—JleitOnuna

https://educont.ru/

67

Cucrembl TMHEHNHBIX YpaBHEHUN

https://educont.ru/

68

Cucrembl TUHEHHBIX YpaBHEHUN

https://educont.ru/

69

Pemrenne npukiiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

https://educont.ru/

70

Pemrenne npukiagHeIX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

https://educont.ru/

71

CucreMsl 1 COBOKYITHOCTH LECJbIX,
paloHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUIN U HEPABEHCTB

https://educont.ru/

72

CucremMbl 1 COBOKYITHOCTHU LIETBIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
ypaBHEHUI U HEPABEHCTB

https://educont.ru/

73

Cucremsl u COBOKYITHOCTH LECJbIX,
PpalOHAJIbHBIX, HPPALIUOHAJIBbHBIX,
ITI0Ka3aTCJIIbHBIX, J'IOl"apI/I(bMI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

https://educont.ru/

74

CucteMbl 1 COBOKYITHOCTH LIEJIBIX,
palnMoHaNbHBIX, UPPALIUOHATIBHBIX,
MOKa3aTeNbHbIX, JJOTApU(PMUIECKUX
ypaBHEHUI U HEPABEHCTB

https://educont.ru/




Hcnons3oBanue rpagukoB GyHKIUH ISt

https://educont.ru/

s peuieHus: ypaBHEHUN U CUCTEM

76 Hcnons3oBanue rpagukoB GyHKIUH ISt https://educont.ru/
peuieHust ypaBHEHUN U CUCTEM
[IpumeHeHue ypaBHEHUH, CUCTEM U https://educont.ru/

77 HEPABEHCTB K PEIICHUIO0 MAaTEMAaTUYECKUX
3a/1a4 W 3aJ1a4y U3 pa3IuIHbIX o0JacTeit
HayKU U pealbHOW KU3HU

73 Kontponsnas pabora o teme "UnTerpan u https://educont.ru/
ero npuMeHeHus. CucTteMsl ypaBHeHUN"

79 HatypanbHble 1 1enple yncina B 3a7adax u3 https://educont.ru/
peanbHOM KU3HU

20 HatypainbHble u 1enple yncina B 3a7adax u3 https://educont.ru/
peaIbHOM KU3HU

21 HarypanbsHble U 1ienbie uncia B 3aa4ax u3 https://educont.ru/
peaIbHOM KU3HU

82 [Ipu3HaKky 1eIMMOCTHU LEJIBIX YHCE https:/educont.ru/

83 [Ipu3HaKky JeTMMOCTH LEJIBIX YUCEN https://educont.ru/

84 [Ipu3Haky 1eIMMOCTHU LEJIBIX YHCE https://educont.ru/

85 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL https://educont.ru/
3HaHUM. YpaBHEHUsA

26 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL https://educont.ru/
3HaHUU. YpaBHEHUs

g7 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs https://educont.ru/
3HaHUU. YpaBHEHUs

88 [ToBTOpenue, 06001IeHNE, CCTEeMaTH3aIUs




3HaHUM. YpaBHEHUs

89

[ToBTOpEHue, 06001IeHNE, CHCTEMATH3aIUS
3HaHUM. YpaBHEHUs

https://educont.ru/

90

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHUHU. YpaBHEHUs

https://educont.ru/

91

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHncTBa

https://educont.ru/

92

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHncrBa

https://educont.ru/

93

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHui. HepaBeHncTBa

https://educont.ru/

94

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHncTBa

https://educont.ru/

95

[ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3aITUs
3HaHui. CuCcTeMbl ypaBHEHUH

https://educont.ru/

96

[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHuil. CucTemMbl ypaBHEHUH

https://educont.ru/

97

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui. OyHKIUK

https://educont.ru/

98

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui. OyHKUNM

https://educont.ru/

99

Wrorosas koHTposbHas paboTa

https://educont.ru/

100

Hrorosas koHTposbHas paboTa

https://educont.ru/

101

O06o001enue, cucTeMaTH3alysI 3HaHUH 3a
KypC anreOphbl ¥ Havyajl MaTeMaTHYeCKOTO
ananm3a 10-11 ximaccos

https://educont.ru/




102

O0o0061IeHNe, CUCTEMATHU3alMs 3HAHUH 3a
KypC ainreOpbl ¥ Havyajl MaTeMaTHYeCKOro
anamm3a 10-11 knaccoB

https://educont.ru/

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

- Anrebpa: yaeonuk st 10-11 i1, 00mieo0pa3oBaTenbHBIX YUPEKICHUH 101 pelaKIuei
I.A. Amumosa, FO.M. Komsaruna,}O.B. CunopoBa, M.B. Tkauepoii,H.E. ®engoposoii, M.H.
[Mlabynuna u ap. M: IIpocBemenue, 2019ro,.

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
- Anrebpa: yue6Huk 1y 10-11 k1. o61eoOpa3oBaTeIbHBIX YUPEKACHUN O] peJaKiueit
I.A. Amumosa, I0.M. Komsruna,}O.B. CunopoBa, M.B. Tkauesoit,H.E. ®enoposoii, M.U.
[abynuna u 1p. M: [Ipocsemenue, 2019 rop,.

- I'eomerpus: yuebnux 10-11 ki (6a3oBbiit ypoBenb) CmupnoB B.A., Cmupnosa, U.M.
Maremaruka. OOO Uznarensckuii nentp "BEHTAHA-T'PA®" 2019 roa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

https://educont.ru/
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