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MOSCHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa U Hadala MaTeMaTHUYECKOTO
aHanmu3a» 0azoBoro ypoBHs mis obydaronmuxcst 10 —11 kmaccoB pazpaborana Ha
ocHoBe DesiepaabHOroO roCy1apCTBEHHOT0 00pa30BaTEIbLHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHusi, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
IPEIbSIBISEMBIX K MAaT€MaTUYeCKOMY OOpa30BaHHIO, U TPATUIUIl POCCHICKOTO
oOpa3oBanusi. Peanuzanus mporpamMmbl OOECHEYMBAET OBJIAJIEHUE KIIOYEBBIMU
KOMITETEHIIUSIMHU, COCTaBJIIOIIMMHU OCHOBY JJIsi CAMOPAa3BUTHSI U HEMPEPHIBHOTO
00pa3oBaHusi, EJIOCTHOCTh OOLIEKYIBTYPHOTO, JUYHOCTHOTO U MO3HABATEILHOIO
Pa3BUTHS JIMUHOCTH OOYYAIOIINXCS.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTH4YECKOrO aHANIMU3a» SIBJSICTCS OAHUM W3
HauOojee 3HAYMMBIX B MPOTpamMMe CTapIied IIKOJIbI, MOCKOJbKY, C OIHOH
CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y s HU3Y4eHUs BcCexX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (POPMUPYET JIOTUYECKOE U
abCTpakTHOE MBIIIJICHHE Yy4YalluXcsi Ha YPOBHE, HEOOXOAMMOM Jii OCBOCHUS
KypcoB HH(OpPMATHUKH, OOIIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOT'O0 KypCa y4alllMecs OBJIaJ€BAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyJIHUpyeT CBOU JOCTHXKEHHS B MaTEMaTUYeCKOl dopme.

Kypc anreOpsl 1 Hauan MaTreMaTHYEeCKOro aHalu3a 3aKJa/IbIBa€T OCHOBY IS
YCIICITHOTO OBJAJEHUS 3aKOHaMH (U3MKH, XUMHH, OHOJIOTUH, TMOHUMAHUS
OCHOBHBIX TEHJICHIMH 5SKOHOMHKM M OOIIECTBEHHOW JKM3HH, IMO3BOJISIET
OPUEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XKW3HU. B TOXE BpeMs OBIIJICHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMH MaTE€MaTHYECKHMMH KOHCTPYKLHUSMU
pa3BUBAaeT YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPXKACHMSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKpPETH3aluio, abCTparupoBaHue u
aHaJIOTUI0, OPMUPYET KPEaTUBHOE U KPUTHUUYECKOE MbIlUIeHHe. B xone uzyueHus
anreOppl M Hayajl MATEMaTHYeCKOro aHaju3a B CTaplied IIKoJe Yydyalluecs
NOJIy4atOT HOBBIM OMNBIT PEIICHHUS MPUKIAIHBIX 334a4, CaMOCTOSITEIIBHOIO
NOCTPOEHUSI MAaTEMaTUYECKUX MOJENEH peaIbHbIX CHUTyallMd W HHTEpIpeTaluu
MOJYYEHHBIX  PELICHWH, 3HAKOMATCA C  OpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B MPUPOJE, HAYKE M B HCKYCCTBE, C BBbIJAIOLIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

Kypc ob6nagaer 3HaUMTENbHBIM BOCIUTATENbHBIM MOTEHIMATIOM, KOTOPBIN
peanusyeTcsl Kak 4epe3 y4eOHbI maTepuani, CoCOOCTBYIOMINKA (OPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHMS, TaKk M dYepe3 creuuuky ydeOHON IesTenbHOCTH,



TpeOyroleit CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IPOIOJKUTEIBHON
KOHIICHTPAllM BHUMAHUs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBINA PE3YJIbTAT.

B ocnoBe metomuku oOydeHuss anreOpe M HauvajgaM MaTeMaTUYECKOTO
aHaJIN3a JIEKUT AESITEIbHOCTHBIN MPUHIUI 00YUYEeHMUS.

Crpykrypa Kypca «AnreOpa ¥ Hayana MaTeMaTUYECKOTO aHaJIN3a» BKIKOYAET
CIEAYIOUIME COAEPKATENbHO-METOANYECKNE JIMHUM: «Yucila W BBIYHACICHUS»,
«Dyakmun  w rpaduku», «YpaBHEHUS W HEpaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHamusa», «MHOXecTBa U JIOrMKa». Bce OCHOBHBbIE
COZECPKATEIIBHO-METOJUYECKUE JIMHUUA H3Yy4YalOTCAd HAa MPOTSHKEHUU ABYX JIET
oOy4deHHusl B CTapllel IIKOJE, €CTECTBEHHO AOIOJIHAS APYr JIpyra U IMOCTEIEHHO
HAChIIAsCh HOBBIMM TeMaMHU W pasgenaMu. JlaHHBIA Kypc  SABISIETCSA
UHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIuHSET B cebe coaepKaHue HECKOJIbKHX
MaTEeMaTHUYECKUX JAUCLHUILUIMH: alreOpa, TPUTOHOMETPHS], MAaTEMAaTUYECKUI aHaJIN3,
Teopusi MHOXKecTB U JAp. [lo Mepe Toro kak ywamuecs OBIIAZE€BalOT BCE Ooiee
IMIMPOKUM MATEMAaTUYECKUM allapaToM, Y HUX MOCJIEI0BaTENIbHO POpMHUpYETCS U
COBEpPLICHCTBYETCSI yYMEHUE CTPOMTH MATEMATUYECKYI0 MOJENb PEAIBHOU
CUTyalluu, TPUMEHITh 3HaHUA, TOJy4YeHHbIE B Kypce «AnreOpa W Hayana
MaTEMaTHUYECKOTI0 aHaJIN3a», JUISl PEIIEHUS CaMOCTOSATENbHO C(HOPMYIMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH IIOJIYYEHHBIN PE3YIbTaT.

CopnepxarenbHO-MEeTOAUYECKas JIMHUS «Hucna M BBIYMCIECHUS» 3aBEPIIACT
¢bopMUpOBaHNE HABBIKOB MCIOJIB30BAaHUS AEHCTBUTEIbHBIX YHCE, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM IIkoJjie. B crapmiell mkose oco0oe BHUMaHHUE YJIENAETCA
(OpPMUPOBAHNIO NPOYHBIX BBIYUCIUTENIBHBIX HAaBBIKOB, BKIIOYAKOUIMX B ce0s
UCIOJIb30BAaHUE pPAa3IMUHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBINOJHATh JEUCTBUS C HHMM, Je€jaTh NPUKUIKY, OLICHUBATH
pe3ynpTaT. OOydarommecss MOMY4YalOT HAaBBIKU MPUONMKEHHBIX BBIYUCICHUM,
BBIMIOJIHEHMsI JIEHCTBUM C YHMCIAMM, 3allUCAaHHBIMM B CTaHAApTHOW (opwme,
VICIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKECHUM.

Jlvans «YpaBHEHUST MU HEPABEHCTBA» PEATU3YETCS HA MPOTIKEHUU BCETO
oOydeHuss B CTapuiel MIKoJie, MOCKOJbKY B KaXIOM paszzesie MNporpamMmbl
IPEIYCMOTPEHO PEIIEHHE COOTBETCTBYIOIMX 3ahad. OOydaromuecs: OBJIAZEeBaIOT
pa3IMYHBIMM METOJAMU PELICHUS LEJbIX, PALUOHAIbHBIX, HUPPALUOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMH,
HEPABEHCTB U UX cucteM. [lorydeHHble yMEeHNs UCTIOJIB3YIOTCS IPU UCCIEA0BAHNN
(GYHKIMI C MOMOUIBIO MPOU3BOIHOM, PEIICHUH NMPUKIAJAHBIX 33Ja4 U 33434 Ha
HaxXOXJE€HWE HaumOOJbIIMX W HAaUMEHbIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJlep)KareibHasl JIMHUSA BKJIOYAeT B ce0d Takke (QOpMUPOBAHME YMEHMH
BBIMOJHATh pacdy€rbl Mo (opMysiaM, IpeoOpa3oBaHUs LENbIX, PalMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAKXKE BBIPAXKECHUH,



COJIepKalMX CTerneHn u Jjorapudmel. brarogaps u3yudeHuio anreOpandecKkoro
Marepuajia  IPOUCXOAWT  JAJbHEUIIEEe  Pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YydYaluxcs, (OPMHUPYIOTCS HAaBBIKH JETyKTUBHBIX
paccyxaeHuil, pabOTl C  CUMBOJIBHBIMM  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJI€ PABEHCTB M HEPABEHCTB. Amredpa
npeniaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBHl MJIsi pELIECHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToAnYeckass JuHUA «DyHKIMM U TpaduKU» TECHO
NIEPEIUIETACTCS C IPYTUMH JINHUAMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEN0BATENBHOCTD W3Y4YECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
MO0Ka3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKOB, UCIIOJIb30BaHUE (DYHKLIMU JUIs pElICHUs 3a7ad U3 JPYrHX y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK W C pEIIeHHEeM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM 00ibIIOE BHUMaHHE
ynensieTcs: GopMHpPOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3iMYHBIMH BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YCHHbIE (PYHKIHH, CTPOUTH HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUU
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
pa3nuuHOi (opMe: aHATUTHUECKOH, rpaduueckoil u cioBecHoi. Ero msydenwue
CIOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
00001IEHUIO U KOHKPETU3ALUH, UCIIOJIb30BAaHUIO AaHAIOTHH.

CopnepxxarenpHas nuHUA «Hadana MareMarndeckoro aHaiau3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK U NMPUKIAIHBIX 3a1ad,
JOCTYMHBIX 00YYarOMIMMCsI, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEI0BaTh U
cTpouTh rpadukd (YyHKUUN, ONpEAeNsTh HX HauOOJbIIMNE W HAUMEHBIINE
3HAUEHUs, BBIYUCIATH IUiomaad (Uryp U oObEMBI Tell, HAXOIUTh CKOPOCTH U
YCKOpPEHMS IIpoleccoB. JlaHHas colep:KareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUS MAaTEMATHYECKUX MOJEIEU pealbHbIX CHUTYalHH,
HaxXO0JICHUS HAWIYYLIETO PEIICHHs B INPHUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HPKOHOMHUYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBAaMM MaTE€MaTUYECKOIO aHajIu3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO, (POPMAIBHO-IOTHYECKOIO U KPEaTUBHOIO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHUI pACIIO3HABATh IPOSBIICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHKE M HcKyccTtBe. OOywaromiyecss Y3HAIOT O
BBIJJAIOIIMXCS PE3YyJIbTAaTaX, ITOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATHKH Kak
HAyKH, U UX aBTOpax.

ConepxaTeabHO-MeTOANYeCKast JIUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
IIOCBSILIEHA  JJIEMEHTaM  TEOPHUM  MHOXKECTB. [€OpETHKO-MHOKECTBEHHBIC
IIPEACTABICHNS POHU3BIBAIOT BECHh KYPC MIKOJBHOM MATEMATUKH U IPEIJIararoT



Haubosee YHUBEPCATbHBINA A3BIK, 0ObEIUHSIIONINI BCE pa3eibl MaTeMaTUKH U €€
IIPUJIOKEHUM, OHU CBS3BIBAIOT Pa3HbIE MATEMATHUYECKUE NHUCLUIUIMHBI B €IHHOE
nenoe. [Io3ToMy BakHO JaTh BO3MOKHOCTH IIKOJIBHUKY IOHMMATh TEOPETHUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMaTUKU M MCHOJIb30BAaTh €ro I
BBIPAKEHUSI CBOMX MBICJIEH.

B kypce «Anrebpa M Hayala MaTeMaTHYECKOrO aHAJINW3a» MPHUCYTCTBYIOT
TaKK€ OCHOBBI MAaTEMAaTHYECKOTO  MOJECIMPOBAHUSA, KOTOPBIE INPHU3BAHBI
c(OopMHPOBaTh HABBIKH MIOCTPOEHUS MOJIETIEN peabHbIX CUTYyalUi, UCCIIEAOBAHUS
ATUX MOJEJEH C MOMOULIBIO ammapaTa aiare0pbl U MaTeMaTHUYECKOIo aHajau3a U
VMHTEPIPETALUK NIOJyYCHHBIX PE3ynbTaToB. Takue 3aJaHus BIUIETCHBI B KaXIbIH
U3 Pa3aeI0B IIPOTPaMMBbI, IOCKOJIBKY BECh MAaTEPUAII Kypca IHUPOKO MUCIOJIb3YETCS
JUIS pelIeHus NMPUKIaaHbIX 3aaa4. [Ipyu pemennn peasbHbIX MPAKTUYECKUX 3a7ad
ydauiiecs: pa3BUBAalOT HAOIIOAATEIBbHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCMOIb30BaTh AHAJIOIHMIO, 0000IIATh U KOHKPETH3UPOBATH
npobiieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIATIHBIX
3aJa4 OpraHU3yeTCs B MPOIECCe M3YUYEHHs BCEX TeM Kypca «Anredpa M Hayana
MaTEMaTUYECKOrO aHaIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yuyeOGHOM miaHe Ha HM3ydeHHE Kypca aiareOpbl M Havyal MaTeMaTHYECKOro
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 vaca B Henento B 10 kiacce u 3 yaca B
Henemo B 11 kmacce, Bcero 3a nBa roga ooydenus — 170 gacos.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KJIACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuveckue aApodu. ApudMeruyeckue  omnepauud ¢
palMoOHANIbHBIMU YHCIIAMU, PE0Opa30BaHMs YUCIIOBBIX BhIpakeHui. [Ipumenenue
Ipobeil 1 MPOLEHTOB JJisl PEIIeHUs MPUKIAAHBIX 337a4 U3 Pa3IUYHBIX OTpaciei
3HAHUU U PEaIbHOM KU3HMU.

JelictBuTenpHple 4nciia. PalnvoHalbHBIE W UPpALMOHANBHBIE YHCIIA.
Apudmernueckue omnepaudd ¢ JeUCTBUTENbHbBIMU yuciaamu. [IpubnuxéHHbie
BBIYMCJIEHNS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHN.

Cremmenp ¢ menbiM  mokazateneM. CranmaptHas Qopma  3amucu
JNEUCTBUTENHLHOTO uwncna. Vcmonp3oBaHwe mOAXOASIIeH (HOpPMBI  3amucH
JNEWCTBUTEIBHBIX YHUCEN [JI PEIICHUS NPaKTHUYECKUX 3aad W NPEACTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HATypaldbHOM  cTemeHd.  JleHcTBus ¢
apu(pMeTHYECKUMU KOPHAMU HATypaIbHOMN CTETICHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. APKCHUHYC, apKKOCUHYC,
apKTAHI€HC YMCIIOBOIO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxkzaecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUUECKUE (HOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeToxa uHTEpBaNOB.

Pemenne nenbix u [poOHO-pALIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppanmoHaibHbBIX YPAaBHEHUM U HEPABEHCTB.

Perrenue TpuroHOMETpUYECKUX YpaBHEHUM.

[IppuMeHeHnE ypaBHEHU U HEPABEHCTB K PEUIEHUIO MAaTeMAaTHYECKHUX 3a7ad
¥ 3a71a4 U3 Pa3IMYHBIX 001acTel HAYKH U PeasIbHOM KU3HU.

DYyHKIUHN U TPAPUKH

OyHkums, crnocodbl 3amaHus ¢GyHkouu. [paduk  ¢dyskiuu. BzanmuHO
oOpaTHbIe PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOXKeCTBO 3HaueHud (yHkumuu. Hymu QyHkium.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKIINU.

CrenenHas QpyHKIMS C HATypaJbHBIM U IEJIbIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs n-Oi CTENEHHU.



Tpuronomerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauasa MaTeMaTH4eCKOI0 aHAJIU3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJEA0BATENBbHOCTEN.
MOHOTOHHBIE IOCJIEN0BATENBHOCTH.

ApudmeTnueckast 1 reOMeTpHUecKas Mporpeccuu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. lcronb30BaHuE Mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHokecTBO, omnepanuu HajJ MHOxKecTBamu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEalbHBIX
MPOLIECCOB U SIBJICHUM, TIPU PELICHUH 3a]1a4 U3 APYTUX Y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATENbCTBO.

11 KJIACC

Yucaa v BIYMCICHUSA

Harypanpnble u nensie uncna. [Ipu3Haku 1eIMMOCTH LENBIX YUCE.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresneM. CBOMCTBA CTEIICHH.

Jlorapu¢m uucna. JlecaTuyHble U HATypajabHbIE JOrapu(MBbI.

YpaBHeHUs U HEPABEHCTBA

[Tpeobpa3zoBanue BbIpaX)EeHHM, COIEPIKALUX JOTapru(MBI.

[IpeoOpa3oBanre BBIpAXKEHUN, COAEPKAIIMUX CTENEHH C PpPalUOHAIBLHBIM
IIOKAa3aTeJIeM.

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIaJHbIX 33a4 C NOMOILBIO
CHUCTEMBI JIMHEHHBIX YPABHECHUM.

CucreMbl M COBOKYITHOCTH PALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aj]ad M 3aJad U3 pazIuvHbIX OO0JacTell HayKu MU peajbHOU
KU3HH.

DyHKUMH U TPaPUKH

@Oynkuusa. [lepuoguueckue  QyHkuuu. [IpoMexyTkm  MOHOTOHHOCTH
¢ynkun. MakcumyMbl 1 MUHUMYMbI GyHkiuu. HauOosbliee M HamMeHbIlee
3HaYeHHe (PYHKIIMU HA TIPOMEXKYTKE.

TpuronomeTrpruyeckue QyHKIUH, UX CBOWCTBA U TPapUKH.

[ToxazarenbHast u gorapudmuyeckas QyHKIUU, X CBOMCTBA U IpaUKH.



Hcnonp3oBanue rpadukoB (PYHKIMA A7 pelIeHUs] YpPaBHEHUN W JTMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA I HCCIAENOBAHUS TPOLECCOB U
3aBUCUMOCTEHN, KOTOPBIE€ BO3HHUKAIOT MPU PEIICHUH 3a/ady U3 APYruX y4eOHBIX
MPEAMETOB U PEATILHOMN KU3HMU.

Hayana MaTeMaTH4eCKOro aHaIu3a

HenpepriBable ¢pyHKIIMU. MeTon HHTEPBAIOB 7Sl PELICHHS] HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. [eomerpuyeckuii ©u  (QU3MUECKUNA  CMBICT
MIPOU3BOJTHOM.

[IpousBoaHbie  dJeMEHTApHBIX  (QyHKUUHA.  DOpMyJbl  HAXOXKIACHUS
IIPOM3BOJHON CyMMBI, POU3BEACHUS U YACTHOTO (DYHKITUH.

[IpumeHeHne MPOU3BOJHOM K MCCIENOBaHUIO (GYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HauYeHUus (QYHKIMKU Ha
OTpE3KE.

[IpumMeHeHne NPOU3BOJHOM I HAXOXKACHUS HAWIIY4dllIEero pEIICHUs B
NPUKIAIHBIX 3aJa4yax, [JIsi ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOIO
dbopmynoit uiu rpadpuKoMm.

[TepBooOpa3zHas. Tabnauiia nepBooOpa3HbIX.

WNHuterpan, ero reoMeTrpuyeckuii W (Quanueckuid cMbIci. Berunciienue
uHTerpana no popmyne Herorona—JleitOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOTO mipeameTa «MartemaTuka» JOJDKHO 0OecredruBaTh
JIOCTHKEHHE Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHUsl CICAYIOIMINX JIUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTOo TMpeaMmeTa
«Maremartuka» XapakTepu3yloTCs:

['paxxgaHckoe BOCIIMTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaK aKTHBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHIMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIMYHBIX CTPYKTYp, SIBJICHMH,
OpoLeAyp TpaxIaHCKOro oOmiecTBa (BBIOOpBI, ONPOCHI U Ip.), YMEHHUEM
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMU 1 Ha3HAUYCHUEM.

[TaTproTHyecKoe BOCIUTaHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKOM IPa’KJaHCKOW HIEHTUYHOCTH, YBAKEHUS K
IIPOLJIOMY U HACTOAILIEMY POCCHMCKOW MaTEMATUKH, [ICHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMAaTHYECKOM IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHHMHM B APYTUX HayKax, TEXHOJOTHUsSX, chepax
HYKOHOMMUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(OpPMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IMOBEACHUS,
CBA3aHHOTI'O C MPAKTHYECKUM IPUMEHEHUEM JOCTHXKEHUN HAYKU U JIEATEIbHOCTBIO
Y4€HOT0; OCO3HAHUEM JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyayIIETO.

DCTEeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MAaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peneHun, paccyXICHUN;
BOCIIPUMMYHMBOCTBIO K MATEMATHYECKUM aCIEKTaM Pa3Iu4HbIX BUIOB HCKYCCTBA.

duznyeckoe BOCIUTaHUE:!

c(OPMUPOBAHHOCTBIO YMEHMSI NPUMEHATh MAaTEMaTUYECKHE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 370POBbIO (30pOBOE MUTAaHUE, COANTAHCUPOBAHHBIA PEKUM 3aHATHI U

OT/BIXA, peryispHas buznueckas AKTUBHOCTB); buznyeckoro
COBEpLICHCTBOBAHU, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHOMN
NEATEIBHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymeir mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbIC ILIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MaTeMaTUYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAPaBIECHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO SKOJOTUYECKOM KYJIbTYpbl, MOHHUMAHUEM BIMSHUS
COLMAJIbHO-D)KOHOMHUYECKUX TPOLECCOB HA COCTOSIHUE MPUPOJHONW M COLUUAIBHOU
Cpempl, OCO3HAaHHWEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  MPOoOJeMm;
OpHEHTallMe HAa MPUMEHEHHWE MAaTeMaTUYECKUX 3HAHUW JUIs PEIICHUs 3a/lady B
00JIaCTU  OKpyKaloleld cpeapl, IJIAaHUPOBAHHUS TIOCTYNKOB U OLEHKH HX
BO3MOKHBIX MTOCIEACTBUN [JI1 OKPY>KAIOIIEH CPEJIbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSI HAYKH W  OOIIECTBEHHOW TMPAKTHKH, IMOHUMaHHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl UYeJOBEHYECKOM AesTENbHOCTH, STaloB €€
pa3BUTHUS M 3HAYMMOCTH Uil PA3BUTUS LMBUIM3ALMHU; OBJIAJECHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOW KyJIbTypOW KakK CpPEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYID U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
VHJVMBUAYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE PE3yJIbTaThl OCBOCHHS MPOrpaMMbl Y4E€OHOTO MpeaMera
«Maremaruka» XapaKTepU3yrTCcs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
oelcmsusiMuU, YHUBEPCANbHbIMU PeSYNAMUBHIMU OCUCMBUIMU.

1) Vuusepcanvnvie = noznasamenvHvle  Oelicmesus, obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNpOYeccos obyuaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJXHCAlowWe2o0  Mupa;,  NpUMeHeHue  J102U4eCKUX,
UCCe008ameNbCKUx onepayull, yMeHuti pabomams ¢ ungopmayuet).

ba3oBble JIOTMYECKUE IEUCTBHUS:

+  BBISIBJISTH M XapakTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMATHUYECKUX
00BEKTOB, TMOHATHUMA, OTHOIICHUW MEXIY MOHIATHAMU; (HOpPMYyIUpPOBaATh
OTIpe/ie]ICHUs]  TMOHATUN;, yCTAHABIHMBATh CYIICCTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUA IJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh, (OPMYIUPOBATH W  MIPEOOpPa3OBBIBATH  CYXKIACHUS:
yTBEpJUTENbHbIE W OTpULIATENIbHbIE, €AMHUYHBIC, YacTHbIe M OOIUIHE;
YCIIOBHBIE;

BBIBIITH ~ MAaTeMAaTHMYECKHUE  3aKOHOMEPHOCTHM,  B3aMMOCBSI3U U
OpOTUBOpPEUYMs. B (paKTaxX, [HaHHBIX, HAOJIONEHUSAX U YTBEPKICHUSIX;
npeiaratb  KpUTEpUM  JUIl  BBISIBJICHUSA ~ 3aKOHOMEPHOCTEHM U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIIOUCHHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSTEJIEHO JI0Ka3aTeJIbCTBA MaTEMaTUYECKUX
YTBEPKIAEHUN (MPSIMBIE U OT NMPOTUBHOIO), BBICTPAaUBATh apTyMEHTALMIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBOJBI;

BbIOMpaTh croco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJIBKO
BapHAHTOB pEUIeHMs, BHIOMpaTh HaubOoNee MNOAXOAANMNA C y4ETOM
CaMOCTOSTENIHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBnie HCCICAOBATCIbCKHUC I[CﬁCTBH?II

MCTIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTUBOpEUYHE, MpodIeMy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIH AKCIIEPUMEHT,
UCCIICIOBAaHWE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTrO
o0beKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI MO PE3yIbTaTam
NPOBEAEHHOTO HAOJIOICHHUS, UCCIECIOBAHMs, OIEHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIIEHNUH;

MIPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE MPOIECCa, a TAKXKE BBIJIBUTATH
MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadopmanueii:

BBISIBIISATD JIePUIMTHI UHPOPMALIUU, JTAHHBIX, HEOOXOJUMBIX IS OTBETA
Ha BOIIPOC U JJIsI pELLICHHUS 3a]1a4u;

BBEIOMpAaTh  WHGOpMAIMI0 W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh HHPOPMALINIO, MPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH Tpaprueck;



2)

OLICHUBATh HaJEXKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKaAmugHvle  Oelicmeus,  0Oecneuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 0OYUATOUUXCSL.
OO01ienue:

BOCIpUHUMATh H  (OPMYIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENISIMU OOIICHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U NHUCHhMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO
XO/y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH Pe3yibTaT;

B X0/ie 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, penraeMoi 3a/1auM, BbICKa3bIBaTh UJIEH, HAIICIIEHHBIE HA TIOUCK
peIlIeHus; COIMOCTABIATh CBOM CYXJIEHHUS C CYXICHUSIMHU JIPYTUX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpEICTaBIsITh  pPE3yNbTaThl  pEelIeHHs  3aJayd,  JKCIEPUMEHTa,
UCCIIEJIOBaHMsI,  TMPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAlMU U 0COOEHHOCTEN ayIuTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHIUBUyJIbHOW pabOThI pH pENIeHUH yU4eOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOUM JeATEIHbHOCTH, IUTAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOMN
paboThI, pacTipeAesaTh BUABI pabOT, TOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHHS, 0OMEH MHEHHUM,
«MO3TOBBIE TITYPMBbI» W WHBIE); BBIMOJHATH CBOIO YacThb pabOTHI M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH WIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Yuueepcanvuvie  pecynamuenvie  Oeticmesus, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM PCUHICHHUA 3aaa4U, BLI6I/IpaTI> CItIoco0 peuiCHus C

y4€TOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUM ¢ y4ETOM HOBOM MH(OPMALIUH.
CaMOKOHTpOJIb:

BJIAJ€Th HAaBBIKAMU TO3HABAaTEIbHOM pediekcur Kak OCO3HaHUS
COBEPIIAEMBIX JCHCTBUUA U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB;
BIAJETh CHOCO0AMU CaMONPOBEPKH, CAMOKOHTpOJISI Mpolecca |
pe3yJibTaTa PEIICHUSI MATEMATUYECKOU 3a/1a4H;



s TPEIBUACTb TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTEILCTB, JTAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

+ OLICHUBAaThb COOTBETCTBUE pe3yjibTaTa LEIU U YCIOBUSAM, OOBSCHATH
IIPUYMHBl TOCTHXKEHUSI WM HEIOCTHXKEHUs PE3YJIbTaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMHOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHue yueOHOro Kypca «Anredpa U Hayansa MaTeMaTHUYECKOTO aHAIHU3a»
Ha YpPOBHE CpeJHero oOmero o0pa3oBaHUs JOJKHO 00ecneunmBaTh JOCTHXKEHHE
CJICAYIOUINX TMPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

10 KUIACC

Yucsia ¥ BIYMCICHUSA

OnepupoBaTh MOHATHSIMHU: PALMOHAIBHOE U JEHWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs! U JECSTUYHAs APOOb, TPOLIEHTHI.

BoeinmonHATe  apudmeTHueckue — Omepalud € PAlMOHAIBHBIMH U
JEACTBUTEIbHBIMU YU CIIAMH.

BoimonuaTe npuOImKkEHHbIE BBIUMCICHUS, UCIIONB3YS MpaBUjla OKPYTICHHUS,
JeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BIYNCICHHMN.

OnepupoBaTbh MOHATUSAMHU: CTENEHb C LEJNBIM IIOKa3aTelleM; CTaHJapTHas
dopMa 3amMcu JIEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJbHOW CTEINEHHU;
UCIOJI30BaTh MOAXOIAILYI0 (POPMY 3alUCH EHCTBUTEIBHBIX YUCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 Y MIPEACTABIICHUS JTaHHBIX.

OnepupoBarh NMOHATUAMH: CUHYC, KOCUHYC M TAHT€HC IPOU3BOJIBHOIO YIUIA;
UCIIOJIb30BAaTh 3aIKMCh ITPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHMs U HEpaBeHCTBA

OnepupoBaTth NOHATHSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoimonusaTe nmpeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUH WU pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3oBaHUs LIETBIX, PAMOHATBHBIX W HPPAMOHATbHBIX
BBIDOKEHMM M pellaTb OCHOBHBIE THUIIBI  LEJbIX, PAlUOHAIBHBIX U
VPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA Ul PELICHUS MAaTEMATUYECKUAX 3a1a4
¥ 3371a4 U3 Pa3IMYHBIX 00acTel HAYKH U PeasibHOM KU3HU.



MopenupoBaTh pealbHBIC CHUTyalldd Ha S3bIKEe anreOphl, COCTaBISATH
BBIDAKCHUS, YPABHEHHUs, HEPABEHCTBA MO YCJIOBUIO 3aJa4d, HCCIEAOBATH
MOCTPOEHHBIE MOJIEIH C UCIIOJIH30BAHUEM aIlaparta aareopsl.

DyHKUMH U TPaPUKH

OnepupoBarh MOHATUAMU: (PYHKIHUSA, CIIOCOOBI 3a7aHus (PyHKIMHM, 001acTh
omnpezeNieHus] U MHOXECTBO 3HAueHUN (QYHKIUH, rpaduk (QyHKIUH, B3aUMHO
oOpaTHble (PYHKITHH.

OnepupoBaTh TMOHATUSAMU: YETHOCTH H HEYETHOCTh (DYHKIMH, HYIH
GyHKUIMU, TPOMEKYTKHU 3HAKOIOCTOSIHCTBA.

Ncnonb3oBath rpaduku GyHKIUN 111 peIICHUS] YpaBHEHUMN.

CTpouTh U 4MUTaTh TPAPUKU JTUHEHHONW (PYHKIMH, KBaJPATUIHONU (PYHKIIUH,
CTENEHHOU (PYHKITUHU C T[ETBIM ITOKA3aTEIEeM.

Hcnonb3oBaTh rpaguku QyHKUUN JUIsE  MCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEHN MpU pElIeHUH 3a/1ayd U3 JIPYTruX y4eOHBbIX MPEIMETOB U peaibHOU
KU3HH; BBIpAXaTh (HOPMYyIaMHu 3aBUCUMOCTH MEXK/y BEJIMUNHAMH.

Hauana MaTeMaTH4ecKOro aHajan3a

OnepupoBaTth TMOHATHUSMH: TOCIEAOBATEILHOCTh, apudmeTndeckas u
r€OMETPUYECKASI IPOTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YObIBarolias reoMeTpuyecKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIICH T€OMETPUIECKON MPOTPECCHH.

3amaBaTh MOCIEAOBATEIIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PELLIEHUS
peabHbIX 3a/1a4 IPUKIIAJHOIO XapakTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHIATUSIMU: MHOKECTBO, OTEPALIMU HAJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar sl ONKMCAHUS
peaybHBIX MPOILIECCOB U SIBICHHUM, MpU pEHIeHUH 3a7ad4 M3 APYruX y4eOHbIX
MIPEIMETOB.

OnepupoBatb  MHOHSTUAMMU: ONpeAEIIEHHUE, Teopema, CIEACTBHUE,
JI0OKa3aTEeIbCTBO.

11 KUIIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh TMOHATUSIMHU: HATypaJbHOE, IEJI0€ YHUCIO; MCIOIb30BaATh
MPU3HAKN JIEJIMMOCTH LIEJIbIX YKMCEN, PA3JIOKCHUE YMCIIa HA MPOCTbIE MHOXUTEIIH
JUISL pELLICHUS 3a7a4.

OnepupoBatTh MOHITUEM: CTETIEHB C PAIMOHATBHBIM MTOKa3aTEIEM.

OnepupoBaTh MOHATHAMU: JIOTapuPM 4YHCIIA, TECATHYHBIC U HATypalbHBIC
JorapuQMsbI.



YpaBHeHMs U HEPaBeHCTBA

[IpumensTb  cBOWCTBa CTemeHW JUid NPeoOpa3oBaHUsl  BBIPAKECHUI;
ONEpPUPOBATh IOHATHAMM: ITOKA3aTEIBHOE YPAaBHEHHE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoeinonHATe  npeoOpa3oBaHusl  BBIPAXKEHWM, COJAEp)KaUIUX JorapugMsl;
ONEepUPOBATH MOHATHIMHU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO; peIIaTh
OCHOBHBI€ THUIIBbI IOTaPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB.

Haxonuts pemenus npocTeNmxX TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEIICHHE;
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUN Il pELICHUS IPAKTUYECKUX 3a1a4.

HaxomuTpe pemenus npoCcTeUInX CUCTEM M COBOKYIHOCTEN PallMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MonenpoBaTb peajbHblE CUTYallUM Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIDAKCHUSI, YPABHEHUS, HEPABEHCTBA M CHCTEMBI II0 YCIOBHIO 3aJayH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAaHUEM ammapaTa aareOpbl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MNOHATUSAMM: TEpHOAMYECKass  (DyHKUIUA, TPOMEXKYTKU
MOHOTOHHOCTH (DYHKLHH, TOYKM OKCTpeMyMa (YHKIMHM, HauOonbliee U
HauMEHbIlIee 3HAYeHHUs (QYHKIUMU Ha [POMEKYTKE; MCIONb30BaTh HUX I
ucclenoBaHus PyHKINHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKU MOKA3aTEIbHOU, JOrapupMUUIECKON U
TPUTOHOMETPUUECKUX (DYHKLMI; N300paXxaTh UX HA KOOPAMHATHOM MJIOCKOCTHU U
VICITOJIB30BATh IS PELICHUS YPABHEHUI U HEPABEHCTB.

N3o06pakath Ha KOOPJAWHATHOU TUIOCKOCTH I'padUKH JMHEWHBIX YpaBHEHUI
Y MCIIOJIb30BaTh UX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUN.

Hcnons3oBath rpaduku (QYHKIMA Ui HCCIEAOBAHUS MPOLECCOB H
3aBUCUMOCTEN U3 IPYTruX y4eOHBIX AUCLHUIUIMH.

Havyana MmaTeMaTH4eCKOro aHaJIu3a

OmneprpoBaTh MOHATUSAMU: HENMpepbIBHAs (YHKIUS; MPOU3BOAHAS (DYHKIUU;
UCIOJI30BaTh TEOMETPUUECKUN U (PU3NUECKHI CMBICI POU3BOIHOM AJIsl PEIICHUs
3amad.

HaxoauTs nNpon3BOAHbBIE AIEMEHTAPHBIX (PYHKIMH, BBIYUCIIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEIECHUS], YACTHOT'O (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIEN0BaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHATH PE3YyIbTaThl UCCIECTOBAHMS K TOCTPOEHUIO Tpa(hUKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKACHMS HAWIydlIero pELICHHS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMATIbHO-DKOHOMUYECKUX, 3aa4ax.

OnepupoBaTh MOHATUSIMU: [E€PBOOOpa3Hass M  MHTErpaj; IOHMMATH
reOMEeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpasa.



Haxonute mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKIM;, BBIYHCIATH HHTETPAI
no popmyne Herorona—Jleitoaua.

Pemate mpukiagHple 3aJa4M, B TOM YHCIE COIMAIBHO-DKOHOMHYECKOTO U
(Gu3MUECKOro Xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHAITU3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

Ne
n/u

HaumeHoBaHue pa3iesioB U TeM
NMpPorpamMmbl

KoanuyecTBO 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckune
padoThI

DJIeKTPOHHBbIE
(mudpoBbIe)
oOpa3oBaTeJibHbIE

pecypcbl

MHoecTBa palluOHAIBHBIX U
NEeNCTBUTENBbHBIX uncell. PalimoHanbHbIE
YpaBHEHUS U HEPABEHCTBA

14

http://school-
collection.edu.ru

http://www.allmath.ru
http://www.math,ru

Oyaknuu u rpadukn. CTeneHsb C MeNIbIM
IOKa3aTeyneM

http://school-
collection.edu.ru

http://www.allmath.ru
http://www.math.ru

Apudmerndeckuii KOpeHb N—0¥ CTETICHHU.

HppanmonanbHble ypaBHEHUS U HEPABEHCTBA

18

http://school-
collection.edu.ru

http://www.allmath.ru
http://www.math.ru

DopMyIbl TPUTOHOMETPHH.
TpuronomeTpuyeckrue ypaBHEHUSI.

22

http://school-
collection.edu.ru

http://www.allmath.ru
http://www.math.ru

[TocnemoBaTeNbHOCTH U IPOTPECCHH

http://school-
collection.edu.ru

http://www.allmath.ru
http://www.math/ru

[ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3aIUs
3HAHUU

http://fcior.edu.ru

http://school-
collection.edu.ru




http://www.allmath.ru

http://www.math.ru
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11 KJIACC

Ne
n/u

HaumeHoBaHue pa3iesioB U TeM
NMpPorpamMmbl

KoanuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBbIE
(mudpoBbIe)
oOpa3oBaTe/ibHbIE

pecypchbl

CreneHs ¢ pallMOHATBHBIM TOKA3aTEIEM.
[TokasarenpHas ¢pynkmus. [lokazarenpHbIe
YpaBHEHUS U HEPABEHCTBA

12

http://fcior.edu.ru

http://school-
collection.edu.ru

http://www.allmath.ru
http://www.math.ru

Jlorapudmuueckas GhyHKIHS.
Jlorapudmuueckue ypaBHEHUS H
HEpaBEHCTBA

12

http://fcior.edu.ru

http://school-
collection.edu.ru

http://www.allmath.ru
http://www.math.ru

Tpuronomerpuueckue GyHKIUU U UX
rpa¢uku. Tpuronomerpuyeckue
HEpaBEHCTBA

http://fcior.edu.ru

http://school-
collection.edu.ru

http://www.allmath.ru
http://www.math.ru

[IpousBoanas. [Ilpumenenne nporu3BOIHON

24

http://fcior.edu.ru

http://school-
collection.edu.ru

http://www.allmath.ru
http://www.math.ru

HHuterpain u ero npuMeHeHUst

http://fcior.edu.ru

http://school-
collection.edu.ru

http://www.allmath.ru

http://www.math.ru




http://fcior.edu.ru
http://school-
Cucrembl ypaBHEHUN 12 1 1 collection.edu.ru
http://www.allmath.ru
http://www.math.ru

http://fcior.edu.ru

http://school-
Harypanbnbie u nensie yncia 6 1 1 collection.edu.ru

http://www.allmath.ru
http://www.math.ru

http://fcior.edu.ru
http://school-

18 1 2 collection.edu.ru
http://www.allmath.ru
http://www.math.ru

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS

3HAHUU
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IHOYPOYHOE INTAHUPOBAHHUE
10 KJIIACC

Ne n/m

Tema ypoka

KoanuecTBo 4acoB

Bcero

1 MHoecTBO, onepanuu HajJ MHOXKecTBaMU. J(narpamMmsl Ditnepa—BeHHa 1

) Pannonanpuelie yncna. OObIKHOBEHHBIE U AECITUYHBIE APOOU, TPOLEHTHI, OECKOHEUHbIE |
MePUOIUUECKHE Tpodu

3 Apudmernueckue onepanuy ¢ paluoHaIbHBIMH YHCIaMHU, IPE0OPa30BaHMUs YHCIOBBIX |
BBIPAKECHUI

4 [Tpumenenue apobeli U MPOIEHTOB I PelIeHUs IPUKIaJHBIX 3a7a4 U3 Pa3IMYHBIX OTpacieit 1
3HAHUU U PEAIbHOU KU3HU

5 [Tpumenenue apobeli U MPOIEHTOB I PEelIeHUs IPUKIaTHBIX 3a7a4 U3 Pa3IMYHBIX OTpacieit |
3HaHWH U peanbHOo# xu3Hu/ [IpakTueckas padota mo teme "lIpumeHenue apodeit u mporeHToB"
JencTBuTenbHble ynciia. PaninoHanbHble U HPPALMOHAIBHBIC YHUCIIA 1
Apudmerndeckue onepanuu ¢ 1eHCTBUTSILHBIMU YHCIIAMH 1

g [TpuGnuxEHHbIE BEIYMCIICHUS, IPaBUIIa OKPYTJICHHS, IPUKUIKA U OIICHKA Pe3yJbTaTa |
BBIYMCIICHUI

9 ToxnecTBa U TOXKIECTBEHHbIE ITPeoOpa3zoBaHus 1

10 YpaBHeHUE, KOPEHb YPaBHEHUS 1

11 HepaBeHcTBO, pelieHre HepaBeHCTBA 1

12 Meron uaTepBaioB. [IpakTuueckas pabota mo Teme "PernieHue ypaBHeHH 1 HEPABEHCTB" 1

13 Pemenune nensix U ApoOHO-PAIIMOHANBHBIX YPABHEHUH U HEPABEHCTB 1

14 KoHnTtponbHas padota mo Teme "MHOKeCcTBa paliOHATBHBIX U JCHCTBUTEIBHBIX YHCEIL. |
PaunonaneHble ypaBHEHUS U HEPABEHCTB"

15 OyHK1Ms, criocoObl 3ananus yHkmu. Bzanmuo oOparHeie GyHKINN 1

16 ['padpux pyakmuu. O6macTh onpeereHus 1 MHOXKECTBO 3HaUeHHUH ¢yHKinu. Hymu GyHkumn. 1




[IpomexxyTKu 3HAKOTIOCTOSTHCTBA

YeErnrie u Heu€THbie pyHKIUU. [IpakTrueckas padora mo teme "dynkiuu. CriocoObl 3a1aHus

17 . 1
byHKIMi"
Crenens ¢ mnenbiM okazareneM. CtanmaapTHas Gpopma 3armucu 1eHCTBUTEIBHOTO YHCTIa.
18 Hcrnonp30BaHne MOIXOIAMICH (POPMBI 3aMMCH ICHCTBUTEIIBHBIX YUCEI I PEIICHUS 1
MPaKTUYECKHX 3a/1a4 U MPEICTABICHUS JaHHBIX
19 CrenenHas (yHKINS C HATypaJbHBIM M LIEJBIM MoKazateneM. E€ cBoiicTBa u rpadux 1
20 Kontponbnas padota mo teme "Crenennas gynkius. E€ cBoiicTBa u rpadux” 1
21 Apudmernueckuii KOpeHb HaTypaTbHOU CTETIEHU 1
22 Apudmerndeckuii KOpeHb HATypaTbHON CTEIIEHU 1
23 CBoiicTBa apu(PMETHIECKOTO KOPHS HATYpaTbHON CTEIIEHU 1
24 CoiicTBa apu(hMETHUECKOro KOPHS HATYpaIbHOH CTENCHH 1
25 CgoiicTBa apu(PMETHIECKOTO KOPHS HATYpaTbHON CTEIIEHU 1
26 JeiicTBus ¢ apupMeTHIECKUMHU KOPHSAMH N—Oi CTeTeHN 1
27 HetictBust ¢ apuMeTHUIECKUMU KOPHSIMH N—OU CTETICHU 1
28 JeiicTBus ¢ apupMeTHIECKUMHU KOPHSAMH N—O0i CTeTeHN 1
29 JleiicTBus ¢ apupMETHUECKUMH KOPHSIMHU N—OW CTETIEHU 1
30 HeiicTBus ¢ apudMeTHuecKUMU KOpHAMH n—oif crenenu. [IpakTuueckas padoTa mmo teme |
"JleiicTBUS ¢ apuMETHUECCKUMU KOPHIMH N-Oi CTeTeHH"
31 Pemienne nppanimoHaIbHBIX YpPaBHEHUI U HEPABEHCTB 1
32 Pemenue nppauOHaIbHBIX YpaBHEHUN U HEPABEHCTB 1
33 Pemienne uppalmoHaibHBIX YpaBHEHU U HEPABEHCTB 1
34 Pemenne nppaninoHaIbHBIX YpPaBHEHUI U HEPABEHCTB 1
35 Pemenune uppannoHabHBIX YpaBHEHUN U HepaBeHCTB. [IpakTrueckas paboTa mo Teme "PemieHue |
VPPALMOHAIIBHBIX YpPaBHEHUE U HEPABEHCTB"
36 CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU 1




37 CgoiicTBa u rpaduk KOpHS N-0i cTENeHn 1
o KoHTtposbHas paboTta mo teme "ApudmeTndeckuii KopeHb n—oi crerneHu. MppanroHanbHbIe |
YPaBHEHHUS U HEPABEHCTBA"
39 CuHyc, KOCHHYC M TAaHT€HC YUCJIOBOTO apryMEHTa 1
40 CuHyC, KOCHHYC U TaHT'€HC YHMCIIOBOTO apryMeHTa 1
41 ApKCHHYC, apKKOCUHYC U apKTAaHT'€HC YUCIOBOIO apryMEHTa 1
42 ApKcUHYC, apKKOCUHYC U apKTaHI€HC YHCJIOBOIO apryMeHTa 1
43 Tpuronomerpuyeckas OKpy>XKHOCTb, OIIpeIeJIeHHE TPUTOHOMETPHUUECKUX (QYHKIIHI YUCIOBOTO |
aprymeHra
Tpuronomerpudeckas OKpyKHOCTb, OIIPEIeICHIE TPUTOHOMETPUYECKUX (PYHKIUH YHUCIOBOTO
44 aprymenra. [Ipaktuueckas padota no teme "Onpenenenre TPUroHOMETPUIECKUX (PYHKIIMIA 1
YHCIIOBOT'O apryMeHTa"
45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
46 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
48 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
49 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
50 [IpeoOpa3zoBanme TPUTOHOMETPUIECKUX BBIPAKCHUM 1
51 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
52 [IpeoOpa3zoBanre TPUTOHOMETPUICCKUX BBIPAKECHUM 1
53 [IpeoOpazoBanne TPUrOHOMETPUUECKUX BhIpaxkeHu#. [IpakTrueckas pabora mo teme |
"[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpAKEHUN"
54 Pemenue TpuroHOMETpUYECKUX YPaBHEHUI 1
55 Pemenne TpuroHoMeTpuUeCcKUX ypaBHEHUN 1
56 Pemienne TpUroHOMeTpUUECKUX YpaBHEHUM 1
57 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUM 1




Pemenue Tpuronomerpudeckux ypaBHeHui. [lpaktudeckas padora mo reme "Perenne

58 1
TPUTOHOMETPUUYECKUX YPaBHEHU"

59 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUIN 1

60 KoHnTtponbhas padota mo teme "dopmyiibl TpuroHoMeTpun. TPUTOHOMETPHUECKUE YPAaBHCHHS " 1

61 [MocnenoBarenbHOCTH, CLIOCOOBI 3ajaHUs TTOCIEA0BATEIbHOCTEH. MOHOTOHHBIE |
NOCJIEA0BATENBHOCTH

2 ApudmeTrnueckas 1 reoMeTpuyecKkas nporpeccuu. Mcnonb3zoBaHue Nporpeccuu A peeHus |
peaIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

63 KonTpoabHas padora B paMKax IPOMEXYTOUYHOI aTTECTAIHH.

yT

64 beckoneuno yOpIBarotiasi reomerpuieckas mporpeccusi. Cymma 6€CKOHEUHO YOBIBaIOIIEH 1
reomMeTpuueckoi mporpeccuu. [Ipakruueckas padora o teme "lIporpeccun”

65 ®dopMyra CII0KHBIX TTPOIIEHTOB 1

66 dopmyiia CIOKHBIX MpoLeHTOB. [IpakTuueckas padora no teme "[Ipumenenne popmysbt |
CJIOHBIX MPOLIEHTOB"

67 O06o00mmenue, cucTeMaTr3alysl 3HaHUK 3a Kypce anreOpbl ¥ Hadaa MaTeMaTHdeckoro anaiausa 10 |
KJjlacca

68 O06o00menue, cucTeMaTr3aIys 3HaHUK 3a Kypce anreOpbl B Hadaja MaTeMaTHdeckoro anaiausa 10 |
KJjlacca
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11 KJIACC

KoanuyecTBO 4acos

Ne n/m Tema ypoka
Bcero
1 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeleM 1
2 CBoiicTBa CTENEHU 1
3 [IpeoOpazoBaHue BbIpaXEHUH, COACPIKAIIUX PAITHIOHATHHBIC CTCTICHH 1
4 [TpeobOpazoBanme BBIpaXEHUN, COIEPKAIINX PAIMOHAIBHBIC CTEIICHU 1
5 [IpeoOpazoBaHue BhIpaXEHUH, COACPIKAIUX PAITIOHATBHBIC CTCTICHH 1
6 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA 1
7 IlokasaTenbHble YpaBHEHUS U HEPABEHCTBA 1
8 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA 1
9 [Toka3zarenbHbIE ypaBHEHUS U HepaBeHCTBa. [IpakTudeckas pabora no reme "Perienne |
MOKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB"
10 [TokaszaTenbHble YypaBHEHUS U HEPABEHCTBA 1
11 [TokazarenpHas pyHKIHs, €€ CBOMCTBA U Tpaduk 1
12 KonTponbhas padota no Teme "CreneHs ¢ paliuoHaIbHBIM MoKazaresneM. [lokazarenpHas |
¢ynkuus. [lokazarenbHble ypaBHEHHS U HEPaBEHCTBA'
13 Jlorapudm uncna 1
14 JlecaTuuHble U HATypaJIbHbIE JOTaprUPMbI 1
15 [IpeoOpazoBanme BeIpaXKEHUH, CONEPKAIINX JTOTapUPMbI 1
16 [IpeoOpa3oBaHue BBIPAKEHHA, COACPIKALINX JIOTAPU(MBI 1
17 [IpeoOpazoBanme BeIpaXKEHUH, CONEPKAIINX JTOTapUPMbI 1
18 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1
19 Jlorapudmuuecknue ypaBHEHUS U HEPABEHCTBA 1
20 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1




Jlorapudmuueckue ypaBHeHUs U HepaBeHCTBa. [IpakTuyeckas padora o reme "Perenue

21 norapu(MUIECKUX YpaBHEHUN U HEPaBEHCTB" !
22 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U Tpauk 1
23 Jlorapudmudaeckas ¢pyHkmus, e€ cBoiicTBa u rpaduk 1
24 KonrtponsHas padora o teme "Jlorapudm uucna. Jlorapupmuueckue ypaBHEHUSI 1 HEPABEHCTBA. |
Jlorapudmuueckas pyHkuus, e€ cBoricTBa 1 rpapuk”
25 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U Tpaduku 1
26 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpapUKU 1
27 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U Tpaduku 1
73 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBa U Tpaduku. [IpakTuyeckas pabora o Teme |
"TpuronomeTrpuueckue QyHKIIUU, UX CBOMCTBA U rpaduxu”
29 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
30 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1
31 [Tpumepsl TpUrOHOMETpHUECKUX HepaBeHCTB. [IpakTuueckas pabora no Teme "Pemenue |
TPUTOHOMETPUUECKUX HEPABEHCTB"
32 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1
3 Konrponsnas padora no teme "Jlorapudpmuueckas pynkuus. Jlorapupmuueckue ypaBHEHUS U |
HepaBeHCTBa. TpuroHomerpuyeckre GyHKIMU U UX rpaduku. TpuroHoMeTpuyeckrue HepaBeHcTBa"
34 HenpepsiBable hyHKITNHN 1
35 Meto HHTEPBAIOB JJIs PEIICHUSI HEPABEHCTB 1
36 MeTtoa MHTEpPBaJIOB ISl pEIIEHNS HEPABEHCTB 1
37 [TpousBognas GyHKIIH 1
38 [TpousBonHas GyHKIUU 1
39 I'eomeTpuueckuit U GU3NYECKUI CMBICI TPOU3BOIHOM 1
40 I'eomeTprueckuil ¥ (pU3NIECKUNA CMBICI TPOU3BOIHOM 1
41 [Tpon3BoaHBIC S7IEMEHTAPHBIX (DYHKITHI 1




42 [Tpon3BoiHBIE ANIEMEHTAPHBIX (QYHKIUN 1
43 [Tpon3BoHAs CyMMBI, TPOU3BEICHUS], YACTHOTO () YHKIIUMA 1
44 [Tpon3BoiHAs CyMMBI, TPOU3BEACHHS, YACTHOTO (PYHKIUH 1
45 [Tpon3BoHAs CyMMBI, TPOU3BEACHHS, YACTHOTO (PYHKIUH 1
46 [IpuMeHneHne MpON3BOTHON K UCCIIENOBaHMIO (DYHKIIMM HA MOHOTOHHOCTD U KCTPEMYMBI 1
47 [TpuMeHeHre TPOU3BOIHON K UCCIIETOBAaHHIO (DYHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBbI 1
48 [IpuMeHeHne MpON3BOTHON K UCCIIENOBaHMIO (DYHKIIMM HA MOHOTOHHOCTD U KCTPEMYMBI 1
[TpumMeHeHne TPOU3BOIHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTB M SKCTPEMYMBI.
49 [TpakTuyeckas padora no Teme "[IpuMeHeHre MPOU3BOIHOM K UCCIIEAOBAHUIO (PYHKIIUI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI"
50 Haxosxnenne HanOobIero 1 HAMMEHBIIETO 3HaUYeHUs (DYHKITMU Ha OTPE3Ke 1
51 Haxoxxnenne HanOobIIero 1 HAMMEHBIIET0 3HaYeHUsT (YHKIIUU Ha OTPE3Ke 1
52 Haxoxxnenne HanOobIIero 1 HAMMEHBIIET0 3HaYeHUs (YHKIIMU Ha OTpE3Ke 1
53 Haxosxnenne HanOobIero 1 HAMMEHBIETO 3HaUYeHUs (DYHKITMU Ha OTPE3Ke 1
Haxoxxnenne HanOoJIbIIero 1 HAMMEHbIIETo 3HaYeHNUs (YHKIMU Ha oTpe3ke. [IpakTuueckas
54 pabota no Teme "IIpuMeHeHue NPON3BOAHOMN IS HAXO0XKACHUS HAaUOOJIBIIIET0 ¥ HAUMEHBILIETO 1
3HauYeHUH QyHKIMiA"
55 Haxosxnenne HanOopIero 1 HAMMEHBIIETO 3HaUYeHUs (DYHKITMU Ha OTPE3Ke 1
56 IIpumeHneHne MPOU3BOIHON JUIsl HAXOXKIACHMSI HAWTYUILIEro PEIIEHUs B IPUKIIAIHBIX 3aa4ax, s |
OIIpEeJIeJIEHUs] CKOPOCTH IpoLecca, 3alaHHOro (OpMYJION WU rpaduxkom
57 KonrtponsHas padora no teme "[IponsBoanas. [[pumenenue npou3BoaHOM " 1
58 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX 1
59 ITepBooOpaznas. Tabnuia nepBooOpasHbIX 1
60 WHTerpai, reoMeTpuyecKkuii 1 PU3NUECKUI CMBICT HHTErpaja 1
61 WuTterpai, reoMeTpruueckuil 1 (pU3nYecKHii CMBICIT HHTETpaja 1
62 WHuTerpai, reoMerpudeckuii u pusznyueckuii cMpica uHTerpaia. [Ipaktudeckas pabora mo reme |

"IlepBooOpaznast u uHTETpaI"




63 Brruucnenue unrerpana no gopmyne Hetotona—Jleitbnuma

64 Brruucnenue uaTerpana no gpopmyne Herorona—Jleioauia

65 Brruucnenue unrerpana no gopmyne Herotona—IJleitbnuma

66 KonTponbHas pabota o Teme "MHTerpan. Berancnenue uaterpana mo popmyie
Herorona—JleiiOnuma"

67 CucTeMbl TMHEUHBIX YPAaBHEHUH

68 CucreMbl TMHENHBIX YpaBHEHUN

69 Pemenue npukinaaHpixX 3a7a4 ¢ MOMOILBIO CUCTEMBI JIMHEWHBIX YPaBHEHUMN

70 Pemennie npukaaaHbIX 33/1a4 ¢ TOMOIIBIO CUCTEMBI JINHEHHBIX ypaBHeHUH. [IpakTnyeckas pabora
1o TeMe "Pelenue 3aa4 ¢ MOMOILBIO CUCTEM YpaBHEHUN"

71 CucreMbl ¥ COBOKYITHOCTH LIEJBIX, pAllMOHATBHBIX, HPPALMOHAIBHBIX, TOKa3aTEeNbHbIX,
norapu(pMUUECKUX YpPaBHEHHI U HEPABEHCTB

7 CucreMbl ¥ COBOKYITHOCTH LIEJIBIX, PAllMOHATbHBIX, HPPALMOHATIBHBIX, TTOKa3aTEeNIbHbIX,
Jorapu(MUUECKUX ypaBHEHUI 1 HEPABEHCTB

73 CucreMsbl 1 COBOKYITHOCTH LIEJIBIX, PAllMOHAIbHBIX, HPPALlMOHAIBHBIX, TIOKA3aTENIbHbIX,
norapu(pMUUECKUX YpPaBHEHHI U HEPABEHCTB

74 CucreMbl ¥ COBOKYITHOCTH LIEJIBIX, pAllMOHATbHBIX, HPPALMOHATIBHBIX, TTOKa3aTEeNIbHbIX,
norapu(pMUUECKUX YpPaBHEHHI U HEPABEHCTB

75 Hcnons3zoBanne rpadmkoB GyHKIIUN TSl pelIEHUsT YpaBHEHUN U CUCTEM

76 Hcnonb3oBanue rpadukoB GyHKIMNA 1S pelIeHUs] ypaBHEHUH U CUCTEM

77 [IpumeHneHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHHI0 MaTeMaTHUECKHX 3a]a4 U 3a]a4 U3
pa3IUYHBIX 00JIacTel HAyKW U PEAIbHOM KU3HU

78 KonTponbnas pabota o Teme " Cuctembl ypaBHeHUN"

79 HarypanbHble u 1ienble yucna B 3a7ja4ax U3 peaabHON )KU3HU

80 HatypanbHble 1 Lienble yncia B 3a7a4ax U3 pealbHON KU3HU

21 HarypanbHble u 11e1pIe Yucia B 3aja4ax u3 peaabHoi xu3Hu. [IpakTnueckas paborta 1o Teme

"HaTypasibHblE U Li€IbIE YHCIIa B 337a4ax U3 peaibHON KU3HU"




82 [Ipr3HaKy ETMMOCTH LEJIBIX YUCEN 1
83 [Ipu3HaKu JeTMMOCTHU LIEIBIX YUCEN 1
84 KonrtponbHas pabora no Teme "HaTtypanbpHble U 1enble yucna' 1
85 [ToBTOpeHME, 006001IeHNE, CUCTEMaTH3alus 3HAHUW. Y paBHECHUS 1
86 [ToBTOpenue, 06001IeHNE, CUCTEMATH3aIIs 3HaHUH. Y paBHECHUS 1
87 [ToBTOpeHme, 06001IeHNE, cCUCTeMaTH3alus 3HAHUN. Y paBHEHUS 1
88 [ToBTOpeHmEe, 00001IEHNE, CUCTEMATH3aIIHs 3HAaHUH. Y paBHECHUS 1
89 [ToBTOpeHme, 06001IeHNE, cCUCTeMaTH3alus 3HAHUN. Y paBHEHUS 1
90 [ToBTOpenue, 0600IIeHNE, CUCTeMaTH3alks 3HaHuii. Y paBHeHus . [IpakTudeckas paboTa mo Teme |
"Pemienue ypaBHeHuit"
91 [ToBTOpeHue, 06001meH e, cucTeMaTu3alus 3Hanuii. HepaBeHcTBa 1
92 [ToBTOpenme, 0600mEeHNe, cucTeMaTH3anus 3Hannii. HepaBeHcTBa 1
93 [ToBTOpeHue, 06001meHNe, cucTeMaTu3alus 3Hanuii. HepaBeHcTBa 1
94 [ToBTOpenue, 0600IIeHNe, cucTemMaTu3anus 3Hannii. HepaBeHncta. [IpakTudeckas pabora mo |
teMe "Pemienue HepaBeHCTB"
95 [ToBTOpenue, 0600MIIeHNE, CUCTeMaTH3aus 3HaHn. CUCTEMBI YpaBHEHUN 1
96 [ToBTOpenue, 06001meHne, cucTeMaTu3alus 3HaHui. CUCTEMBI ypaBHEHU I 1
97 [ToBTOpeHue, 0000IIeHNe, CUCTEMATH3AIMs 3HaHUH. DyHKIHHT 1
98 [ToBTOpeHme, 06001IeH e, cucTeMaTH3alus 3HaHUH. DYHKIINH 1
99 WroroBas koHTpoJibHAs paboTa 1
100 HToroBasi KOHTpOJbHAs paboTa 1
101 O06001enre, cucTeMaTU3aIs 3HaHUI 3a Kypce alnreOpbl M Hadala MaTeMaTudeckoro ananusa 10- |
11 xnaccoB
102 O06001enre, cucTeMaTU3aIs 3HaHUI 3a Kypce alnreOpbl M Hadala MaTeMaTudeckoro ananusa 10- |
11 xnaccoB
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» MaTemaruka: anredpa ¥ Hadajla MaTEMaTUYECKOTO aHanu3a, FTeOMETPHUS.
AnrebOpa u Havasia MaTeMaTUYECKOro aHanmu3a (B 2 actsax), 10-11 xmaccewsl/ YacTs
1: Mopaxosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u n1pyrue; noa
penakiueir Mopakosruda A.I'., OGIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«MOILI MHEMO3HMHA »

AnekcanapoBa, JI. A. Anre6pa u Hadyana aHanu3a. 10 Kiacc: caMOCTOSATENIbHbBIC
pabotsl / JI. A. Anekcanapoa. — M.: Muemo3uHa, 2018.

Mopnkosud, A. I'. AnreGpa u Hadana ananmza. 10—11 kimaccel: KOHTPOJIbHBIE
paboter / A. I'. Mopakosudy, E. E. Tynpunnackas. — M.: Muemo3suna, 2019.
Henumena, JI. O. Anre6pa u Hauana ananuza. 10—11 kmaccel: TeMaTudeckue
tecthbl U 3aueThl / JI. O. Jlenumena, T. A. KopemkoBa. — M.: Muemo3una, 2018.
Caaxksn, C. M. 3aigauu no anredpe u HavanaM ananmsa. 10—11 kmaccer / C. M.

CaaksH, A. M. I'onpaman, 1. B. enucos. — M.: IIpocsemenue, 2010.

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
Mopakosuu, A. I'. Anre6pa u Hauana aHanuza. 10-11 kimaccel: MeToauueckoe
nocobue ansa yuutens / A. I'. Mopakosud. — M.: Muemo3uHa, 2018.

bammakos, M. U. MaTtemaruka. [IpakTrkym mo pemeHuto 3anad: yaeoHoe



noco6ue st 10-11 kmaccos rymanutapaoro npoduns / M. U. bammakos. — M.
[Tpocemienne, 2020.

MaremaTuka: TPEHUPOBOUYHBIE TEMATHYECKUE 3aJaHUS MOBBIILICHHOW CIIOKHOCTH
C OTBeTaMHu JJis MoAroToBKU K EI'D u k apyrum ¢opmam BBIITYCKHOTO U
BCTYNUTENBHOTO 3K3aMeHOoB / coct. I'. Y. KoBanesa, T. U. bBy3ynuna, O. JI.
bespykosa, 0. A. Po3ka. — Bonrorpaza: Yuurens, 2019.

Usnes, b. U. lunaktnueckue MaTepuansl o anredpe v Hayanam aHanusa s 10
kinacca / b. U. Usnes, C. U. Caaksn, C. W. llIBapudoypa. — M., 2019.

Jlyxun, P. JI. YcTHbIe ynpakHeHus 1o anredpe u Havanam a"Hanmmsa / P. [1.
Jlykun, T. K. JIykuna, 1. C. Skynuna. — M., 2018.

[Mammun, B. M. Tematnueckue TecTsl 11 MOAr0TOBKHU K EI'D 110 MaTematuke /

B. M. llammmH. — PocToB v//.: ®ennkc, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

http://fcior.edu.ru

http://metodist.1bz.ru

http://www.school.edu.ru

https://math-ege.sdamgia.ru/






