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MOSACHUTEJIBHASA 3AININCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa u Hadaia MaTeMaTHYECKOTO
aHanm3a» 0a3oBoro ypoBHs mis obydarormuxcst 10 —11 xmaccoB paspabotana Ha
ocHoBe DeepanbHOTO rOCyIapCTBEHHOTO 00pa30BaTeIHHOIO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHS, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
OPEABABISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJAMIMI POCCUHCKOIO
oOpa3oBanusi. Peanuzanus mporpamMmbl 0OecredyMBAaeT OBJAJCHUE KIIOYEBBIMU
KOMIIETCHIIMSIMH, COCTABJISFOIIUMUA OCHOBY JJII CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0Opa3oBaHMsl, IEITOCTHOCTh OOIMIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUS JTUYHOCTH OOYJAFOIIINXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Havana MaTeMaTHYECKOTO aHANIM3a» SIBJISETCS OAHUM U3
HaubOosee 3HAUYMMBIX B MPOTrpaMMe CTapuied IIKOJbI, MOCKOJBbKY, C OJHOU
CTOPOHBI, OH OOECIEeYMBAET HMHCTPYMEHTANbHYIO 0a3y s HU3Y4eHHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroll CTOPOHBI, (POPMUPYET JIOTUYECKOE U
abCTpakTHOE MBINUJICHHE Yy4YalluXcsi Ha YPOBHE, HEOOXOAMMOM MJii OCBOCHUS
KypcoB HH(OPMATHUKH, OOIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yallhecs OBJIa/IeBAlOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMU
HAyKH, KOTopas (popmMyIupyeT CBOU JOCTHKEHHS B MaTEMaTHUYECKOM opMme.

Kypc anreOpsl u Hauyan MareMaTHYeCKOro aHajiu3a 3aKJIaJIbIBA€T OCHOBY IS
YCIICITHOTO OBJIAJEHUS 3aKOHAMHM (U3MKH, XHUMHUHU, OHOJOTUH, NOHMMAHUSA
OCHOBHBIX TEHJCHLHMH SKOHOMUKM M OOILIECTBEHHOW JKW3HH, IO3BOJISET
OPUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIOJIb30BaTh UX B MOBCEAHEBHOW >XM3HU. B TOXe Bpemsi oBiajieHHE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMH MaTEMaTHUYECKHMMH KOHCTPYKIUSMHU
pa3BUBAaeT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTD
YTBEPXKACHUS, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3AIUIO, abCTparupoBaHue u
aHaJIOrUI0, POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlUIeHHE. B xo/1e nzyueHus
anreOpbl M HavaJl MaTEMaTUYECKOro aHajiu3a B CTaplied IIKoJe Yydyalluecs
NOJIY4atOT HOBBIM OMNBIT pEIICHHUS MNPUKIAJHBIX 334ad4, CaMOCTOSITEIIBHOIO
NOCTPOEHUSI MAaTEMaTUYECKUX MOJENIEH pEabHbIX CUTyaluid W WHTEpIpETalnu
MOJIYYCHHBIX  pElIeHUH, 3HAKOMSTCA C  OpUMEpPaMH  MaTeMaTUYECKHX
3aKOHOMEPHOCTEH B TpHUpPOAE, HAyKe M B HCKYCCTBE, C BbIJAIOUIUMUCA
MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

Kypc ob6nagaer 3HaUMTENbHBIM BOCHUTATENbHBIM MOTEHIMATIOM, KOTOPBIN
peanu3yeTcsl Kak 4epe3 y4eOHbI maTepuai, CocCOOCTBYIOMIMM (OPMUPOBAHHUIO
HAy4YHOTO MHPOBO33PEHMS, Tak M dYepe3 creuuduky ydeOHON IesTenbHOCTH,



TpeOyroleit CaMOCTOSATEIIbHOCTH, aKKypaTHOCTH, IPOJOJKUTEIBHOM
KOHLIEHTPAlMy BHUMAaHHS U OTBETCTBEHHOCTH 3a IMOJYYEHHBIN pe3ysbTarT.

B ocnoBe metomuku oOydenus anreOpe M HauyajlaM MaTeMaTUYECKOTO
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00yUEeHMUSL.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTU4YECKOIO aHaJIN3a» BKIIOYAET
CIEAYIOUIUE COAEPKATENbHO-METONNYECKNE JIMHUM: «Yuciia W BBIYHCICHUSY,
«Oyakuu u - rpadpukm»y, «YpaBHeHHMsT U HepaBeHCTBa», «Hauama
MaTeMaTU4YecKoro asHamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE
COZIEPXKATEIBHO-METOAMYECKUE JIMHUM H3Y4aroTCsd Ha MPOTSHDKEHUM JBYX JIET
oOydeHHusl B CTapllei IIKOJE, €CTECTBEHHO AOIOJHAS APYr Jpyra U MOCTEIEHHO
HACBIIIAsACh HOBBIMM TEeMaMM M  pasgenamu. JlaHHbIA Kypc — sIBIseTCA
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIuHSET B cebe cojepKaHhue HECKOJIbKHX
MaTeMaTHUYECKUX AUCLHUIUIMH: ajlreOpa, TPUTOHOMETPHS], MaTEMaTUYECKUI aHaIIn3,
Teopusi MHOXKecTB U JAp. [lo Mepe Toro kak ywamuecs OBJIZEBalOT BCE Oosee
IMIMPOKUM MATEMAaTUYECKUM almapaToM, Y HUX MOCIEI0BATENbHO (POPMUPYETCS U
COBEPILECHCTBYETCS yMEHUE CTPOUTh MATEMaTUYECKYyI0 MOJENb pEeaJbHOU
CUTyalluu, TPUMEHITh 3HaHUA, MOJy4YeHHbIE B Kypce «AnreOpa u Hayana
MaTEMaTHYECKOTO aHaJIN3a», JUIsl PELICHUS CaMOCTOATENbHO C(HOPMYIMPOBAHHON
MaTEMaTUYECKOM 3a/1a4yH, a 3aTEM UHTEPIIPETUPOBATH MOJyUYEHHBIN PE3yJIbTaT.

CopepxarenbHO-MeTOAMYECKasl JMHUAA «YUucna M BBIYMCICHHS» 3aBEpIIACT
(opMUpOBaHNE HABBIKOB UCMOJIB30BAHUS ACHCTBUTEIbHBIX YHCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM IkoJsie. B crapmiell mkose oco0oe BHUMaHHUE YIENAETCA
(OpMUPOBAHHIO NPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKIIOYAKOUIMX B ce0s
UCIOJIb30BaHUE pAa3IMUYHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPalMOHAIIBHO BBINOJNHATh JEHCTBUA C HUMH, JelaTb HPHUKUIKY, OLIEHUBATH
pesynpTaT. OOydarommecs MOMY4YalOT HAaBBIKU MPUOIMKEHHBIX BBIYUCICHUM,
BBIMIOJIHEHMsI JIEHCTBUM C YHUCIIAMM, 3allUCAaHHBIMM B CTaHAApTHOW (opme,
VCIIOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHHH BCETO
oOydeHHss B CTapuiedl MIKoJie, MOCKOJbKY B KaXKIOM paszfelie IporpaMMbl
IPEIYCMOTPEHO PEIIEHHE COOTBETCTBYIOIMX 3anady. OOydaromuecs: OBJIaJEeBaIOT
pa3IMYHBIMM METOJAMM pELICHUS LEJbIX, PAlUOHAIBHBIX, HPPALUOHAIBHBIX,
[IOKAa3aTeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMI,
HEPaBEHCTB U X cucteM. [lomydyeHHbIle yMEHUS UCIIOJIB3YIOTCS TPU UCCIIEAOBAaHUN
(GYHKIMI C TOMOUIBIO MPOU3BOJHOM, PEIICHUH NMPUKIAAHBIX 33/Ja4 U 33434y Ha
HaxXO0XJE€HWE HaumOOJbIIMX W HAaMMEHBIIMX 3HaueHuM ¢yHkuuu. JlaHHas
coJlep)KaTeibHasl JIMHUSA BKJIIOYAeT B ce0d Takke (QOPMUPOBAHUE YMEHMMH
BBIMOJIHATh pacdy€Tbl Mo (opMylsiaM, IpeoOpa3oBaHUsl LENbIX, PALMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKEHHUI, a TaKXe BBIPAKEHUH,



COJlepKalX CTerneHu u Jjorapudmel. brarogaps u3yueHuio anreOpandecKkoro
MaTepuana NPOUCXOJHUT  JaJbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPakTHOTO MBILIUICHUS YydYaliuxcs, (OPMHUPYIOTCS HAaBBIKH JETyKTUBHBIX
paccyxJieHuid,  pabOThl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npeniaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBHI JJI pPEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIrJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKUMM U TpaduKU» TECHO
NEepeIIeTaeTCs ¢ APYruMHU JIMHUAMU Kypca, HOCKOIBKY B KAKOM-TO CMBICIIE 331a€T
NOCJIEIOBATEIBHOCTb U3Yy4YEeHUs Martepuana. N3yuenue CTENIEHHO,
NOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUN NIl pelIeHus 3a7a4 U3 APYruX y4eOHBIX
MPEAMETOB U PEAJBbHOM KU3HU TECHO CBA3aHO KaK C MAaTEMaTUYECKUM aHaJU30M,
TaK U C pEIICHHEeM ypaBHEHUW U HepaBeHCTB. lIpu 3TOM OonblIOe BHUMaHHE
ynensiercs: GopMHpOBaHUIO YMEHHUS BBIpaKaTh (POpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBATh MOJIY4YCHHbIE (DYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUU
YW HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznu4HOl (dopme: aHATUTHIECKOU, rpadudeckoir u cioBecHOW. Ero m3yuenwme
CIOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
000011IEHUIO U KOHKPETU3ALIMH, UCTIOIb30BAHUIO aHAJIOTHA.

ConepxarenbHasg nuHus «Havanma mMaremMaTM4eckoro aHaiau3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a7ady,
JOCTYMHBIX 00YYarOIMIMMCSI, Y KOTOPBIX MOSBISETCS BO3MOXHOCTh UCCIIEIOBATh U
CTpouTh rpaduku (YHKUUN, ONpEeAeNsATh HX HauOOJbIINE W HAUMEHBIINE
3HAYEHMsI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHHsl TponeccoB. JlaHHas colepkKaTeiabHas JUHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUSI MaTeMaTH4YECKUX MOJENIEd peajbHbIX CHUTyalUi,
HAXOXKJEHUSl HAaWJIy4yllero PEHIeHUs B MPUKIAAHBIX, B TOM YHCIIE COLHUAIbHO-
PKOHOMHUYECKHUX, 33/]a4ax. 3HAKOMCTBO C OCHOBaMM MaTE€MaTUYECKOI'O aHaIu3a
CIOCOOCTBYET Pa3BUTUIO aOCTPAKTHOTO, (HOPMATBHO-JIOTUYECKOTO U KPEATUBHOTO
MBIIJICHUS, (OPMUPOBAHUIO YMEHHMH pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHKE M HcKyccTBe. OOywaromiyecss Y3HAIOT O
BBIAAIOLIMXCS PE3ysbTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTUKH Kak
HayKH, U UX aBTOpax.

CopnepxaTenbHO-METOANYECKAs! JIMHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTAM  TEOPUU  MHOXKECTB. T€OpETUKO-MHOKECTBEHHBIE
IPEACTABIICHUS MMPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaT€MAaTHKU M IMPEAJIarator



Hanbosiee YHUBEPCATbHBINA A3BIK, OOBEIUHSIIONINI BCE pa3eibl MaTeMaTUKH U €€
IPWIOKEHUN, OHH CBSI3BIBAIOT PA3HbIE MAaTEMATUYECKUE TUCLUUIUIMHBI B €IUHOE
uenoe. IToatoMy BaXHO JaTh BO3MOXKHOCTb IIKOJIBHUKY IOHHMATh TEOPETHKO-
MHOKECTBEHHBIM f3BIK COBPEMEHHOM MAaTeMAaTHMKHM M HCIIOJIb30BAaTh €ro JJis
BBIPQKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa M Hayalia MaTEeMaTHYECKOTO aHAJINW3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpBIE IPU3BaHbI
c(OpMHPOBATh HABBIKH IIOCTPOEHUS MOJIEIEN peabHbIX CUTyali, UCCIEAOBAHUS
ATUX MOJEJIEH C MOMOUIBIO ammapaTa aiaredpbl U MaTeMaTHUYECKOro aHajau3a U
UHTEPIIPETALNN MOJTYYEHHBIX PE3yJIbTaTOB. Takue 3aJaHusl BIUIETEHBI B KayKIbIH
U3 pa3/iesioB IPOrpaMMbl, OCKOJBKY BECh MaTEpHal Kypca IIMPOKO MCHOJb3YETCs
JUISl peleHus] IPUKIAAHBIX 3a/1a4. [Ipu pemieHun peaibHbIX NPaKTHYECKUX 3a7ad
ydalyecs pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAIOTHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobsiemy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJa4 OPraHU3yeTCs B MPOIECCE M3YUEHHS BCEX TeM Kypca «Aniredpa M Hayana
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IUVIAHE

B yueOHOM TutaHe Ha HW3yYeHHE Kypca anreOphl M Hadal MaTeMaTUYeCKOTO
aHanm3a Ha 6a30BOM ypOBHE OTBOAMTCA 2 yaca B Hexenmto B 10 kiacce u 3 yaca B
Heaemo B 11 kmacce, Bcero 3a Ba roga ooydenust — 170 gacos.



COAEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

Yucaa v BIYMCICHUSA

Pannonanbubie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE NIPOOU, MPOIIECHTHI,
OECKOHEUHbIE  MepuoAuveckue aApodbu. ApudpMeTruyeckue  omnepauud ¢
palMOHANIBHBIMU YHUCIIAMU, PE0Opa30BaHMs YUCIOBBIX BhIpakeHui. [Ipumenenue
Ipo0el W MPOIEHTOB VIS PEIICHHS MPUKIAAHBIX 33/1a4 U3 Pa3IUIHBIX OTpaciiei
3HAHUM U PEATbHOM )KU3HU.

JevicteutenpHble  yucia. PanuoHanbHBIE W UppalMOHAIBHBIE YHUCIA.
Apudmernueckre ornepanud ¢ JeUCTBUTENbHBIMU yuciaamu. [lpubnmxéHHbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS, IIPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYMCIICHHM.

Cremmenp ¢ menbiM  mokazateneM. CrammaptHas (Qopma  3ammcu
NEUCTBUTENHLHOTO uucia. Vcmonp3oBaHwe MOAXOASIMIEH  (HOPMBI  3aMHCH
JNEUCTBUTEIBHBIX YHUCEN IJI PEIICHUS NPaKTUYECKUX 3aad W IPEACTaBICHUS
JAHHBIX.

ApudmeTnuecknii  KOpeHb  HaTypalbHOM  cTemeHd.  JledcTBus  c
apu(pMETUICCKUMU KOPHSIMH HATypaJIbHON CTEIICHH.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOrO apryMeHTa. APKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPA30BaHHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETPHUYECKUE (HOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
MeToa uHTEpBAJIOB.

Pemenue nenpix 1 [poOHO-PALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanoHaibHBIX YPAaBHEHUM U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHNE ypaBHEHU U HEPABEHCTB K PEUICHUIO MAaTEMAaTHYECKHUX 3a7ad
¥ 3371a4 U3 Pa3IMYHBIX 00acTel HAYKH U PeasIbHOM KU3HU.

DyHKIUHN U TPAPUKH

Oynkums, crnocodsl 3amaHus ¢GyHknuu. ['paduk ¢dyskuu. BzaumHO
oOpaTHbIe PYHKITUH.

OO6nacTb ompeneneHuss ¥ MHOXKeCTBO 3HaueHud (yHkuuu. Hymu yHkiuu.
[TpomexxyTku 3HAKOMIOCTOSIHCTBA. YETHBIC 1 HEUETHBIC (PYHKITUH.

CrernienHast GyHKIHS ¢ HATypaJdbHBIM U IIEJIBIM TIOKa3zareneM. E€ cBoiicTBa u
rpadux. CoiicTBa U rpauK KOpHS n-OM CTEIEHHU.



Tpuronomerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauasa MmaTeMaTH4eCKOI0 aHAIM3a

[TocnenoBaTenbHOCTH, CHOCOOBI 3a1aHUS MOCJIEA0BATENBHOCTEN.
MOHOTOHHBIE TIOCJIEIOBATENBHOCTH.

Apudmernueckast 1 reOMeTpHUecKas mporpeccuu. beckoHeyHo yObIBaromiast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. lcronb3oBaHuEe mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MPUKIAJIHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoO)kecTBO, omnepanuu HajJ MHOxKecTBamu. [uarpammbl Ditnepa—BenHa.
[IpuMeHeHE TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJisi OINKCAHUs PEaJbHbBIX
IPOLIECCOB U SIBJICHUM, TP PELICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CIeICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucia v BIYMCICHUSA

Harypanpubie u nensie uncia. [Ipu3sHaku 1eIMMOCTH LENBIX YUCEN.

CreneHb ¢ paMOHAIBHBIM NIOKa3aresneM. CBOMCTBA CTEIECHH.

Jlorapu¢m umncna. JlecaTudyHble U HaTypajIbHbIE JOTapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBaHue BbIpaXeHH, COAEPIKALIUX JTOTapU(PMBI.

[IpeoOpa3oBanue BBIpAXKEHUN, COAEPKAIIMX CTENEHH C PalUOHAIBHBIM
IIOKa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE ypaBHEHHS M HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUU. PellleHne NpUKIaIHbIX 337a4 C NOMOILBIO
CHUCTEMBI JIMHEHUHBIX YPABHECHUM.

CucreMbl M COBOKYITHOCTH PAL[MOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad U 3a/ad U3 Pa3Iu4HbIX OOJacTed HayKd M peaJbHOU
KU3HU.

DyHKUMH U TPaPUKH

@Oynkumsa. I[lepuoguueckue  @yHkuuu. I[IpoMexyTkm  MOHOTOHHOCTH
¢yHkiuun. MakcumyMbl 1 MUHUMYMbI GyHKuu. HauOosbliee M HauMeHbIlee
3HaYeHUE (PYHKIIMH Ha TPOMEKYTKE.

TpuronomeTrpruyeckue QyHKIUHN, UX CBOWCTBA U TPapUKH.

[TokazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.



Hcnonp3oBanue rpadukoB GyHKIIANA NJIST PENICHUS] YPABHEHUN U JTMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA I HCCIAENOBAHUS TMPOIECCOB U
3aBUCUMOCTEHN, KOTOPbIE€ BO3HHUKAIOT MPHU PEIICHUU 3a/ady U3 APYruX y4eOHBIX
NPEAMETOB U PEATIbHOM KU3HMU.

Hauasa MmaTeMaTH4eCKOr0 aHAIM3a

HenpepriBable ¢pyHKIIMU. MeTox HHTEPBATIOB JIJIsl PELICHHS] HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. [eomerpudyeckuii u  QU3NUECKUN  CMBICIH
MIPOU3BOIHOM.

[IpousBoaHble  dJ€MEHTApHBIX  (QYHKUUNA.  DOpMysbl  HAXOXKIACHUS
IPOM3BOJHON CyMMBI, MPOU3BEACHUS H YACTHOTO (DYHKIIUH.

[TpumeHeHre MPOU3BOIHON K MCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenue HanOobIIero 1 HAaMMEHbIIEro 3HauYeHUs (QYHKIMKU Ha
OTpE3KE.

[IpumeHeHne TPOU3BOAHOM Uil HAXOXKIACHHS HAWIYYIIErO0 pELICHUS B
NPUKIAIHBIX 3aJa4yax, [JIsi OIPENENICHHs CKOPOCTH IpoLecca, 3aJaHHOIO
bopmyoit uiu rpadpuKoMm.

[TepBooOpa3zHas. Tabnuia nepBooOpa3HbBIX.

WNHuterpan, ero reoMeTrpuyeckuili W Quanueckuid cMbici. Beruucienue
uHTerpana no popmyne Herorona—JleitOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yLI€6HOFO npeamMceTa «Marematuka» JOJIDKHO oOecrneynBaTh
AOCTHXKCHHUC Ha YPOBHEC CPCAHETO O6HIGFO O6p8.30BaHI/I$I ciaeayromux JNIYHOCTHEIX,
MCTAIPCAMCETHBIX U IIPECAMCETHBIX 06p330BaTeJ'II)HLIX PE3YyJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeaMeTa
«Maremartukay XapakTepu3yroTcs:

['paxxgaHckoe BOCUTaHUE:

c(hOpPMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIUU 00YYAIOIIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHMCKOrO OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUH,
npoleaAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJIEUCTBOBATh C COIMAIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUU C HX
(GYHKIUSMHI 1 Ha3HAYECHUEM.

[TaTpuoTHueckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaXKIAHCKON UACHTUYHOCTH, YBAKEHUS K
IPOIIJIOMY U HACTOSAIIEMY POCCUMCKON MaTEMaTUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MATEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax
HKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHMUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOoccHiIiCKOTO HapoJa;
c(OpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUA,
CBSI3aHHOTO C MMPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUM HAYKU U IEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETroO.

DCTeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajady, peneHnu, paccyXICHUN;
BOCIPUUMYHBOCTHIO K MATEMAaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

®duznyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHATb MaTEeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 370pPOBbIO (310pOBOE MUTAHUE, COANIAHCUPOBAHHBIM PEXUM 3aHATUH U

OT/IbIXa, peryJssipHast buznueckas aKTUBHOCTB); duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CTIIOPTUBHO-03/I0POBUTEIILHOM
JesITeTbHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM ILIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTE€MaTUYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHMI0 Ha MTPOTSIKEHUH BCEM JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH.

DKOJOTMYECKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO SKOJOTUYECKOM KYJIbTYpbl, MOHUMAHUEM BIHSHUS
COLMAJIbHO-D)KOHOMUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOIHONW M COLUUAIBHON
Cpelbl, OCO3HAHMEM TJI00ATBHOTO  XapakTepa JKOJOTUYECKUX MpodiieMm;
OpHEHTallMe HAa MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUU JUIsl PEIICHUsS 3ajlad B
00JIaCT  OKpyKalolel cpeabl, IJIaHUPOBAHHUS TIOCTYNKOB U OLEHKH HX
BO3MO>KHBIX MTOCHEACTBUN [IJI1 OKPYKAIOLIEH CPEJIbI.

[{eHHOCTH HAYYHOTO MO3HAHUSL:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKH W  OOIIECTBEHHOW TMPAKTHKH, TMOHUMaHHUEM
MaTEMaTUYECKOM HayKd Kak cdepbl UYeJOBEYECKOM AesTeNbHOCTH, STanoB €€
pa3BUTHS M 3HAYUMOCTH JUISI PA3BUTUS LHUBUIM3ALMHU; OBJANECHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOW Kak CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIIATh IMPOEKTHYI0 M HCCIEIOBATENbCKYIO JESITEIbHOCTD
WHJVMBUAYAJIBHO U B IPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPAMMbl Y4EOHOrO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATHHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUGHBIMU
oelcmeusiMU, YHUBEPCATbHbIMU PeCYNAMUBHbIMU OCUCTBUAMU.

1)  Vuusepcanvnvie = noznaseamenwvmvle  Oeticmsus,  obecneuusaOm
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HNPOYECCO8 00YYaowuxcs (o0ceoeHue
Memoo0o8  NO3HAHUSL ~ OKpYxHCaAlowe2o  Mupa;,  NpUMeHeHue  J102U4eCKUX,
UCC1e008amenbCKux onepayull, yMeHuti pabomams ¢ uHgopmayuet).

ba3oBeie ornueckue AenCTBUs:

e BBIBIIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKU MAaTEMaTUYECKUX
00BEKTOB, MOHATHUN, OTHOLICHUW MEXIY MNOHATHAMU; (HOPMYIUPOBATH
OTpe/ie]ICHUs]  TOHATUN, YCTaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(UKaIy, OCHOBAaHUS JUIsi OOOOIICHUS W CPAaBHEHHUS, KPUTEPUHU
IIPOBOJIMMOTI0 aHAJIN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH W  TPEOOPa30OBBIBATH  CYXKIICHHS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBbIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJISAITH ~ MAaTeMAaTHMYEeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
IPOBOIUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKIICHUN (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJNTHh TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBL;

BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3amaud (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BBHIOMpATh HawboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSITEJIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBnie HCCICAOBATCIbCKHUC HeﬁCTBHﬂZ

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIHUpOBaTh BOIMPOCH], (UKCHUPYIOIIKME MPOTUBOPEUYUE, MPodIEMYy,
yCTaHABIMBAaTh WCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UINIO0, MHCHHUE;

IPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIH DKCIIEPUMEHT,
UCCIICIOBAaHNE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
o0ObeKTa, SBJICHHS, TMPOLECCa, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENTbHO (hOPMYJIMPOBATH 0OOOIICHHS U BBIBOBI IO PE3YJIhTaTaM
POBEEHHOTO HAOJIOICHHUS, UCCICIOBAHMS, OIECHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB H 0000IIEHNUH;

MIPOTHO3WPOBATh BO3MOXXKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIJIBUTATH
MIPEATNOI0KEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ota ¢ nuadopmanueii:

BBISIBIISATH JIePUIMTHI UHPOpPMALIUU, TAHHBIX, HEOOXOJUMBIX ISl OTBETA
Ha BOIIPOC U JJISI PELICHHUS 3a]1a4u;

BEIOWpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHTO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

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



2)

OLICHUBATh HaJEXHOCTD uHbopMauu 1o CaMOCTOSITEIILHO
c(hOpMYyIMPOBAHHBIM KPUTEPHUSIM.
Vuueepcanonuvie KoMMyHuKamueHnwvle Oelicmeus, — 0Oecneyusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OVUATOUUXCSL.
OO01wieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHMsI B YCTHBIX M NMUCbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHMs II0
XOJly pelleHus 3a/1a4i, KOMMEHTHUPOBATh MOJy4YECHHBIN PE3yJIbTaT;

B X0/ 00CYKJE€HUS 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJIIEHHBIE HA TIOUCK
pELICHMs; COIOCTaBIATh CBOU CYXKIEHHA C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB Juajiora, oOHapyXUBaTh pa3jIM4Ue€ U CXOJCTBO MO3MILMI; B
KOPPEKTHOI popme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKEHMS;
OPEACTABIATh  pPE3yJbTaTbl  PEIICHHs  3aJadd,  JKCIIEPUMEHTA,
UCCIIEJIOBaHMsI,  MPOEKTa;  CAMOCTOSTENbHO  BBIOMpAaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAUU 1 0COOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HCIOJb30BaTh  MPEUMYINECTBA  KOMAHIHOHM W
WHIUBUyaIbHON pabOThI pH pENIeHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOUM JeATEIBHOCTH, IUTAHHPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pacipeAesaTh BUABI pabOT, TOTOBaApUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyK1eHHS, 0OOMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH UIEHAMHA KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOMIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

VYuueepcanouvie  pecynamuenvie  Oeticmeus, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.
Camoopranuzanus:

COCTaBJIATH IJIaH, AJITOPHUTM PCHICHUA 3aaa4H, BBI6I/IpaTB CITI0c00 peuicHus C

y4€TOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHHI ¢ y4ETOM HOBOM MH(OPMALINH.
CaMOKOHTpOJIb:

BJIAJ€Th HAaBbIKAMU TO3HABATEJIbHOM pediekcur Kak OCO3HaHUS
COBEPILIAEMbIX JIEUCTBUIM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB;
BJIaJE€Th CHOCO0AaMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpolecca |
pe3yabpTara peuieHrus MaTeMaTUueCcKoM 3a/1auu;



e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPH PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOSATEILCTB, JTAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OICHMBATh COOTBETCTBHE pE3yJbTaTa WEIHM W YCIOBHUSIM, OOBICHSTH
IIPUYMHBl TOCTHXKEHUSI WM HEJOCTHXKEHUs PE3YJIbTaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEJMETHBIE PE3YJIBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMaTHYSCKOTO aHAIH3a
Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHUs JOKHO OOECIEUUBATH JOCTHKEHUE
CIIEYIOIINX TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KITACC

Yucsia ¥ BbIYMCICHUSA

OnepupoBaTth MOHATHSAMH: PALUOHAIBHOE W JEHUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JECSATUYHAS APOOb, POLIEHTHI.

BemonuaTe  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEUCTBUTEIbHBIMU YUCIIAMU.

BoimonusaTe npuOImKkEHHbIE BBIUMCICHUS, UCIIONB3YS MpaBUjla OKPYTICHHUS,
JeJaTh MIPUKUAKY U OLIEHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBaTh IMOHATUSAMHU: CTEIEHb C ILEJNBIM IIOKa3aTesleM; CTaHJapTHAs
dopMa 3amMcu JIEHCTBUTENIIBHOIO 4YMCJA, KOPEHb HATypaJbHOW CTEIEHU;
UCIOJIB30BaTh MOAXOAAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YNCEN AJISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh NMOHATUAMU: CUHYC, KOCUHYC M TAHTE€HC IIPOU3BOJIBHOIO YIJIA,
UCIIOJIb30BAaTh 3aIIMCh [IPOU3BOJIBHOIO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHMS U HEPABEHCTBA

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

BoinonusaTe npeoOpa3oBaHUsl TPUTOHOMETPHUUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinonusaTe mpeoOpa3zoBaHUs LIETBIX, PAlMOHAIBHBIX W HPPAMOHATbHBIX
BBIDOKEHMM M pellaTb  OCHOBHBIE THUIIBI  LEJBIX, PAlUOHAIBHBIX U
VPPaLMOHAIBHBIX YPABHEHUI U HEPABCHCTB.

[IpuMeHATh ypaBHEHUS M HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUX 3a1a4
¥ 3371a4 U3 Pa3IMYHBIX 00acTell HAYKH U PeasIbHOM KU3HU.



MonenupoBaTh peajbHble CUTyallUd Ha S3bIKE aire0pbl, COCTaBIAThH
BBIPQXECHHS, YypaBHEHHUS, HEpPABEHCTBA IO YCJOBHIO 3aJayH, MCCIEI0BAThH
NOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM allllapaTa ajreopsl.

DyHKUMH U TPaPUKH

OmneprpoBarh MOHATUAMH: (YHKIMS, CIIOCOOBI 3alaHus (PyHKUMH, 001acTb
ompezeNieHusT U MHOXECTBO 3HAUCHUN (QYHKIUH, rpaduk (yHKIUH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OmnepupoBaTh NOHATUAMM: YETHOCTh U HEYETHOCTh (YHKLUUHU, HYIU
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Wcnonp3oBatek rpaduky GyHKUUN AJIs PELICHUS] YpaBHEHUI.

CTtpouTh U 4MTaTh rPaQUKU JTUHEHHONW (PYHKLIMH, KBaJPATUIHOU (PYHKIIHH,
CTETNIEHHOM (PYHKIUH C LETBIM OKA3aTEIIEM.

Wcnonp3oBate rpadpuku (QyHKUMH JUIS  HCCIENOBAaHUS IPOLECCOB U
3aBUCHUMOCTEHN MpH PELICHUM 3aJa4 U3 JIPYIMX Y4eOHBIX NMPEAMETOB U PEaTbHOU
KHU3HU; BbIpaxaTh GOpMyJIaMH 3aBUCUMOCTU MEXIY BEIUYNHAMH.

Hauaja maTeMaTH4ecKoOro aHajmu3a

OnepupoBaTh MNOHSATUAMH: I[OCIEAOBATEIBHOCTh, apudMeTHdeckas u
reoMEeTpUYECKasi IPOrPECCUM.

OmnepupoBarh MNOHATHSAMM: OECKOHEYHO YOBIBaIOIIas TIeOMETpUUYecKas
nporpeccusi, cyMmma 0€CKOHEYHO yObIBaIOIIe reOMETPHUUECKON MPOTPECCHH.

3amaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PELLECHUS
peasIbHBIX 3a]1a4 IPUKIIAJHOTO XapaKTepa.

MHokecTBa M JIOrHKA

OmneprpoBaTh MOHATHIMH: MHOXKECTBO, ONE€paIK HaJl MHOXECTBaMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JAias — ONHCAHUA
pEaIbHBIX MPOLIECCOB M SIBICHUN, NpPU PELIEHUU 337ad U3 JPYIHX Y4eOHbIX
IPEIMETOB.

OnepupoBarb  HOHATHUSAMHU: ONpENEIICHNe,  Teopema,  CIEICTBUE,
JI0Ka3aTeJIbCTBO.

11 KIIACC

YucJa 1 BBIYUCIEHUS

OnepupoBaTh TMOHATUSIMHU: HATypaJIbHOE, IIEJI0€ YHUCIO; MCIOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEJIbIX YKMCEN, PA3JIOKCHUE YMCIIa HA MPOCTbIE MHOXUTEIH
JUISL PELLICHUS 3a7a4.

OnepupoBatTh MOHATHEM: CTEIIEHb C PALIMOHATBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JOTapuPM UHCIIA, TECATHYHBICE W HATypalibHBIC
Jorapu(MsbI.



YpaBHeHMs U HEPABEHCTBA

[IpumensTs cBoOiicTBa CTemeHW JUid MPeoOpa3oBaHUsl  BBIPAKECHUI;
ONEpPUPOBATh NOHATHAMU: ITOKA3ATEIBHOE YPAaBHEHHWE M HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIbI [I0KA3aTEIbHbIX YPABHEHUI U HEPABCHCTB.

BeimonHsaTe npeoOpa3oBaHUsl BBIPAKEHUN, COAEpPXKAIIUX JIOTapU(PMBbL;
OTEpUPOBATH MOHATHSIMHU: JIOTApU(PMUUIECKOE YpaBHEHHE U HEPABEHCTBO; pPEIIaTh
OCHOBHBI€ THUIIBI IOTApU(PMHUUECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxonuTs pemenys npocTeNmnxX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN U €€ DPEILCHHE,
VCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUN Il PELICHUS IPAKTUYECKUX 3aa4.

HaxomuThk pemenus npocTeUInX CUCTEM M COBOKYIHOCTEM PallMOHAJIBHBIX
YPaBHEHUM U HEPABEHCTB.

MogenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ anredpbl, COCTABIATH
BBIDAKCHHSI, YPABHEHUS, HEPABEHCTBA M CHCTEMBl II0 YCIOBHIO 3aJayH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENH C UCTIOJIB30BAHUEM armapaTa aareOpbl.

DOyHKIUHN U TPAPUKH

OnepupoBaTh MOHATUSMH: MEpHOAUYECKass  (PYHKIMS, TPOMEXKYTKU
MOHOTOHHOCTH  (DYHKLHH, TOYKM OKCTpeMyMa (YHKIMM, HauOoiblliee U
HauMEHbIIEE 3HAUYCHHUs (QYHKIUMU Ha [POMEKYTKE; MCIONb30BaTh HUX s
UccleoBaHus PyHKINHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMHU: TpadUKHU IMOKA3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (DYHKLMHI; N300paXxaTh UX HA KOOPAMHATHOM MJIOCKOCTHU U
VICIIOJIB30BATh I PELICHUS YPABHEHUI U HEPABEHCTB.

N3o0pakath Ha KOOPJAWHATHOW TUIOCKOCTH I'padUKu JTUHEWHBIX YpaBHEHUI
Y WCIIOJIb30BaTh UX JUIA PELICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Wcnons3oBate rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEHN U3 APYTrUX Y4eOHBIX AUCLUILINH.

Hayana MmaTeMaTH4eCcKOro aHa/In3a

OmneprpoBaTh MOHATUSAMU: HENpEpbIBHAS (YHKIUS; MPOU3BOIHAS (QYHKIUU;
UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3NUECKHI CMBICI IPOU3BOIHOM AJIsl PEIICHUs
3a/1a4.

HaxoauTs npon3BOAHbBIE AIEMEHTAPHBIX (PYHKIMH, BBIYUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEAECHMSI, YACTHOTO (DYHKIIUH.

Hcnonp30BaTh MPOM3BOIHYIO AJISl UCCIEN0BaHUS (GYHKIIMHM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHAThH PE3YIbTAThl UCCIEOBAHMS K ITOCTPOEHUIO TpahKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKACHWS HAWIYdlIero pPELICHHS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLUATIbHO-DKOHOMUYECKUX, 3aa4ax.

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



Haxomute mepBooOpas3HbIe 3JEMEHTAPHBIX (DYHKIMA;, BBIYHCISATH HHTETPA
no popmyne Herorona—Jlenbuua.

Pemrate mpukiagHble 3a7a4M, B TOM YHCIE COIHMAIHHO-DKOHOMHUYECKOTO U
(u3MUECcKOro Xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHAITU3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3/iejioB U TeEM JJeKTpoHHbIE (HU(POBHIE)
Kontpoabnble IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoTsbI padoThI
MHokecTBa palMOHAJIBHBIX U
1 JICHCTBUTEIIbHBIX YUCeNl. PalMOHaIbHBIE 14 1 https://m.edsoo.rt/KYG7NZURY
ypaBHEHUS U HEPABEHCTBA
o .
2 yHKUAH 1 rpadukn. CTeneHp ¢ uembin 6 https://m.edsoo.rt/ESM1F56M3
MOoKa3aTenemM
A 7 —0i .
3 pH(MeTHHCCKHI KOPEHb N—Olf CTENCHH 18 1 https://m.edsoo.ru/W2CV80O370
HppanmronaibHble ypaBHEHUS U HEPABEHCTBA
®opMyiibl
4 TpUroHoMeTpuu. T puroHomeTpuyeckue 22 1 https://m.edsoo.ru/ WNIES6GMP
YpaBHEHUS
5 ITocnenoBaTeabHOCTH U IIPOIPECCUH 5 https://m.edsoo.ru/0INYSKYRU
I1 606
6 OBTOP CHHE, O0ODIICHHT, CHCTCMATHIAIHA 3 1 https://m.edsoo.ru/SEBER9VK S
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 63 4 0

[NPOT'PAMME




11 KJIACC

KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3/iejioB U TeEM JJeKTpoHHbIE (U(POBHIE)
n/n NPOrpamMmbl Bcero Koutpoaeusie  Ipakruueckue o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Crenenb ¢ palliOHATBHBIM ITOKAa3aTEIEM.
1 IToxazarenbHast pynkims. [TokazaTenbHble 12 1 https://m.edsoo.ru/SSEJGAPNA
yYpaBHEHUS U HEPABEHCTBA
Jlorapudmuaeckas GyHKIHS.
2 Jlorapudmudeckue ypaBHEHUS U 12 https://m.edsoo0.ru/107CT1AVSE
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIIUH U UX
3 rpadukn. TpuroHomeTpudeckue 9 1 https://m.edsoo.rt/ XRW8YNBTP
HEpaBEeHCTBa
4 [IpousBognas. [IlpumeHenre npou3BOIHON 24 1 https://m.edsoo.ru/DK9VLOTN4
5 HuTerpan u ero npuMeHeHus 9 https://m.edsoo.ru/ALMBWA4BH
6 Cucrembl ypaBHEHUH 12 1 https://m.edsoo.ru/GT0833N3F
7 HarypanbHbie u nenble yncna 6 https://m.edsoo.ru/RSROSSJFR
8 Hosropenme, 0606meHI:Ie’ 18 2 https://m.edsoo.ru/BFEUNE9BGN
cUCTeMaTu3alusl 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME







HOYPOYHOE IINTAHUPOBAHMUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHBbIE HU(PPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

MHO)€ecTBO, OIepay Hal
MHOX€ECTBaMU. JluarpaMMsl
Olinepa—BeHHa

https://m.edsoo.ru/HUOLULGL9

PanmonanbHblie yucia.
OOBIKHOBEHHBIE U IECITUYHBIE
IpoOwH, IPOIIEHTHI, OECKOHEYHBIC
MEePHOIUIECKHUE TPOOH

https://m.edsoo.ru/37WASYES4

Apudmernueckue orneparuu ¢
paIoHaTbHBIMU YHCIIAMH,
peoOpa3oBaHUS YUCIOBBIX
BBIPAKCHU I

https://m.edsoo.ru/8JYFUB5M4

[Ipumenenue npodeit n
IIPOLIEHTOB ISl peLLICHHSI
MPUKIIAAHBIX 3a/1a4 U3 PA3JIMYHBIX
OTpacieil 3HaHUU U peabHOU
JKU3HHU

https://m.edsoo.ru/PFOU2V 681

[Ipumenenue npodeit n
IIPOLICHTOB ISl peLLICHUSI
MPUKIIAAHBIX 3a/1a4 U3 PA3JIMYHBIX
OTpacieil 3HaHUU U peabHOU
JKU3HHU

https://m.edsoo.ru/MHOTOXN3E

JleicTBUTEIbHBIC YHCTIA.

https://m.edsoo.ru/P3JPHCEMO




PanmonanbHbIE 1
HMppaliOHAJIbHBIE YHCIIA

Apudmernueckre onepanum ¢
JeCTBUTENILHBIMU YHCIIaAMHU

https://m.edsoo.ru/IMQWZ24T1

[TpuOnmxEHHBIE BEIYUCIICHUS,

MpaBWJIa OKPYTJICHUS, IPUKHUIKA U

OLIEHKA pe3yJIbTaTa BBIUYMCICHUH

https://m.edsoo.ru/JESKMI11EJ

ToxmecTBa ¥ TOXK/IECTBECHHBIC
npeoOpa3oBaHUs

https://m.edsoo.ru/VA4VH6PID

10

VYpaBHeHUE, KOPEHb YPaBHEHUS

https://m.edsoo.ru/KFDEBHI71

11

HepaseHnctBo, peuienne
HEpaBeHCTBa

https://m.edsoo.ru/83KWSU6M4

12

Merox nHTEpBANIOB

https://m.edsoo.ru/EIXGRN3D0

13

Pemenue nensix u ApoOHO-
paI_[I/IOHaHBHBIX ypaBHeHI/Iﬁ nu
HEPaBEHCTB

https://m.edsoo.ru/1SCWMJUIR

14

KontponbHas paboTa mo teme
"MHokecTBa palluOHAIBHBIX U
NEHUCTBUTENBHBIX YHCET.
PaI_[I/IOHaJIBHBIG YpaBHCHUA U
HEpaBEHCTB"

https://m.edsoo.ru/T95SVYRBXM

15

OyHKIWS, CIOCOOBI 3aTaHHSI
¢dbyakuun. B3anmao 0OpaTHbIE

byHKIIIH

https://m.edsoo.ru/LUY75YGCX

16

I'padux ¢pynkumu. O6nactp
OTIpeIeIICHUS] © MHOKECTBO
3HaueHni Gpynkiuu. Hynu
¢dbynkmmn. [IpomexyTku

https://m.edsoo.ru/KN7K4I8VC




3HaKOIIOCTOAHCTBA

17

UérHble 1 HeU€THBIC PYHKITUN

https://m.edsoo.ru/TCHOJ9UPK

18

CTGHGHB C LICJIBIM ITIOKA3aTCJIEM.
CrannmaptHas popma 3amucu
NEUCTBUTEILHOIO YHCIIa

https://m.edsoo.ru/7TS62DZBQ

19

Hcnonbp3oBaHue MOIXOAAIICH
(hOpMBI 3aIMCH JIEHCTBUTEIBHBIX
YUCeN ISl PeleHus
MPAaKTUYECKUX 3a]1a4 U
MPEJICTaBICHUS TAaHHBIX

https://m.edsoo.ru/UWPAJ7N10

20

Crenennast GyHKIUS C
HaTypaJbHBIM U LEJIbIM
nokazareyieM. E€ cBoiicTBa u

rpaduk

https://m.edsoo.ru/13LJ50GEE

21

Apudmernueckuil KOpeHb
HaTypaJbHOU CTEIICHU

https://m.edsoo.ru/7CVYEVAV7

22

Apudmerndeckuii KOpeHb
HaTypaJlbHOW CTETICHU

https://m.edsoo.ru/KQBCYHL5Y

23

CoiicTBa apu(hMeTHIECKOro
KOpHS HAaTypaJIbHOM CTENIEHU

https://m.eds00.ru/1691.4JVYQ

24

CoiicTBa apu(pMeTHIECKOT0
KOpHSI HaTypaJIbHOM CTEIEHU

https://m.edsoo.ru/77PFLCQ8N

25

CaoiicTBa apuPpMETHIECKOTO
KOpHS HAaTypaJIbHOM CTENIEHU

https://m.edsoo.ru/G5SWZ3RWF

26

JleicTBus ¢ apu(MeTHUECKUMHU
KOPHSIMU N—OU CTENEHU

https://m.edsoo.ru/KBGV9J41B

27

JlelicTBus ¢ apu(MeTHIECKUMHU
KOPHSIMU N—OM CTENEHU

https://m.edsoo.ru/YG9QJLHAI




JlelicTBus ¢ apu(MeTHUECKUMHU

28 - https://m.edsoo.ru/3AMIGAHQSM
KOPHSIMH N—OW CTETICHH

29 fleticrsis ¢ aIBH(bMeTquCKHMH https://m.edso0.ru/3AMOROG1D3
KOPHSIMH N—OW CTETIEHU

elic ca eTH4Iec

30 Jletictaus IBHq)M THHCCKIMH https://m.edsoo.ru/NRYVSE6Z8
KOPHSIMH N—OU CTETICHH
Pemenue aruoHamn

31 tenn I:Ipp HHOHAIBHBIX https://m.edsoo.ru/NXMGYFS8I5
YpaBHEHU U HEPABEHCTB
P

32 cHieHne I:IppauHOHaHBHHX https://m.eds00.rt/OWXJFVOGJ
YpaBHEHU U HEPABEHCTB
Pemenne alroHas

33 tHenn I:Ipp HHOHATLHBIX https://m.edsoo.ru/T66K2RMY 5
YpaBHEHU U HEPABEHCTB
Pemenue aroHamn

34 tenn I:Ipp HHOHAIBHBIX https://m.edsoo.ru/OAIN4WIJO
YpaBHEHU U HEPABEHCTB
P

35 cHieHne I\/,IppauHOHaHBHHX https://m.edsoo.ru/HWHUD2NNC
YpaBHEHU U HEPABEHCTB
CBoiicTBa a 0 n-oi

36 BOHCTBA 1 rpaduK KOpHS n-0id https://m.edsoo.ru/1E25E18SD
CTENEHHU
CaoiicTBa aduk ko n-oi

37 BOHCTBA i rpaduk kopHs n-0f https://m.edso0.ru/QNZBIV7GS
CTCIICHH
KontponbHas paboTa mo teme
HA 4 . A

38 pugueTHiecKuit KopeHb n—ii https://m.edsoo0.ru/Q1KQCUC4D
crenenu. MppannoHanbHbie
YpaBHEHHUs U HEpPABEHCTBA"
CuHyc, KOCUHYC ¥ TaHT€HC

39 FIHYC, KOGHHYD o Tarren hitps://m.eds0o.r/CPX3082P7
YUCJIOBOT'O apryMEHTa
CuHyc, KOCUHYC ¥ TaHT€HC

40 FIHYC, KOGHHYD o Tarren https://m.edsoo.rW/KEQV00CZZ

YHCIIOBOTO apryMeHTa




41

ApKcuHYC, apKKOCUHYC U
apKTaHT'€HC YUCJIOBOIO apryMeHTa

https://m.edsoo.ru/FO9AWH45BG

42

ApKcHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa

https://m.eds00.ru/N4889EZ8R

43

Tpuronomerpuyeckas
OKPY’KHOCTb, OIIpe/ieJIeHHE
TPUTOHOMETPUYECKHUX (QYHKIUI
YHUCJIOBOT'O apryMEeHTa

https://m.edsoo.ru/5SZT2FBB9

44

Tpuronomerpuyeckas
OKPY’KHOCTb, OIIpe/ieJICHHE
TPUTOHOMETPUUECKHUX (QYHKIUI
YHCIIOBOTO apryMeHTa

https://m.edsoo.ru/YYZPF36KN

45

OCHOBHBIEC TPUTOHOMETPUIECKHE
hopMyIbI

https://m.edsoo.ru/ISF5SRJJ3N

46

OCHOBHBIE TPUTOHOMETPUYECKHUE
(bopmyIbI

https://m.edsoo.ru/SC5U397F9

47

OCHOBHBIE TPUTOHOMETPUIECKHE
hopMyIBI

https://m.edsoo.ru/918HYTGCO

48

OCHOBHBIE TPUTOHOMETPUYECKHE
hopMyIBI

https://m.edsoo0.ru/C9TMKQF48

49

ITpeoOpasoBanue
TPUTOHOMETPHYECKHUX
BBIPAKCHU I

https://m.edsoo.ru/9IMO0AFCO

50

[IpeobpazoBanme
TPUTOHOMETPHUYECKUX
BBIPAKECHUI

https://m.edsoo.ru/LTBOUHA4F

51

[IpeobpazoBanme
TPUTOHOMETPHUYECKUX

https://m.edsoo.ru/BOK9K8FGV




BBIPAKECHUI

52

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUI

https://m.edsoo0.ru/VM9110N5V

53

[TpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKEHH I

https://m.edsoo.ru/GNKNPMR 1U

54

Pemenne TpuroHoMeTpuuecKux
YpaBHEHUI

https://m.edsoo.ru/56K85EHZU

55

PeweHne TpUroHOMETpUYECKUX
YpaBHEHUU

https://m.edsoo.ru/6XXPVVIXA

56

Pemenne TpuroHomMeTpruuecKux
YpaBHEHUI

https://m.edsoo.ru/LEPISYY4W

57

PemieHne TpUroHOMETpUYECKUX
YpaBHEHUI

https://m.edsoo.ru/MUSCZXE6Q

58

PewreHne TpUroHOMETpUYECKUX
YpaBHEHUU

https://m.edsoo.ru/HPKOF4KJP

59

Pemenne TpuroHomMeTpuuecKux
YpaBHEHUI

https://m.edsoo.ru/FNX4ESLUC

60

O060061IeHre o TeMam
"OCHOBHBIE TPUTOHOMETPUUECKHE
¢dbopmynbl. TpuroHoMeTpuueckue
ypaBHEHUA"

https://m.edsoo.ru/796P4UYBR

61

KonrponsHast pabora o Teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHeHus'"/Bcepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/RCOOETONA




62

HToroBast KOHTpOJIbHAs padboTa /
Bcepoccuiickas npoepoyHas
paborta

https://m.edsoo.ru/OINT7D2Q5

63

O06001menue, cucTeMaTH3aLUs
3HaHUi 3a Kypc areOpbl 1 Havyam
MaTeMaTudeckoro ananusa 10
KJracca

https://m.edsoo.ru/BO3X694VFE

64

Apudmernueckas u
TE€OMETPUYECKAs] IIPOIPECCHH.
Hcnonbs3oBanue Nporpeccuu uist
peLIeHUs PealIbHBIX 3a]1a4
IIPUKJIAHOTO XapaKTepa

https://m.edsoo.ru/2T49MHHH9

65

beckoneuHno yObIBaromias
reOMETpPUYIECKasl IPOTPECCHS.
CymMma 6eckoHeuHO yObIBaroIei
TeOMETPUYECKON MPOTPECCUH

https://m.edsoo.ru/FSN2ANA4G

66

dopmyria CIOKHBIX MTPOLEHTOB

https://m.edsoo.ru/DXI82PMWO

67

dopmyIia CIOXKHBIX MPOLEHTOB

https://m.edsoo.ru/H7S9QLKEA

68

O06001menue, cucTeMaTH3aLUs
3HaHUi 3a Kypc areOpbl 1 Havyam
MaTeMaTudeckoro ananusa 10
KJ1acca

https://m.edsoo.ru/2193BZQ4A

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

KosanuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontponbnbie IIpakTnyeckue
n/n Bceero u3ydeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoTsbI padoThI

C

| TETCHE € PALHOHATIBHbM | hitps://m.eds00.ru/3SOCUH3WO
roKa3aTeJjieM

2 CBoOMCTBa CTENEHU 1 https://m.edsoo.ru/S5J1IROGOM
[IpeoOpazoBanue BEIpaKEHUH,

3 COIEprKAIUX pPallMOHAIbHbIE 1 https://m.edsoo.ru/R3VSPAH19
CTEIEHU
[IpeoOpazoBanue BEIpaKEHUH,

4 COIEprKAIUX pPallMOHAIbHbIE 1 https://m.edsoo.ru/10P1F2ZAS
CTEIEHU
[IpeobpazoBanue BhIpaXEHUH,

5 COZEpKAIMX pallMOHATbHBIE 1 https://m.edsoo.ru/D9YG96WX7
CTEIEHU
IToka3zarenbHbIE YPABHEHUS U

6 P 1 https://m.edsoo.ru/YX6Y735P2
HEpaBEHCTBA
Iloka3aTenbHble ypaBHEHUS U

7 P 1 https://m.edsoo.ru/TSL5ZRHAJ
HEPABEHCTBA
[TokazaTenbHBIC YpaBHEHUS U

8 1 https://m.edsoo.ru/M3KPYXT09
HEPAaBEHCTBA
IToka3zarenpHbIE YPABHEHUS U

9 P 1 https://m.edsoo.ru/USNVGQXIL
HEpaBEHCTBA
IToxa3zare € ypaBHE

10 TETLHBIC YPaBHeHis 1 1 https://m.edsoo.ru/43EARX0D3
HEPAaBEHCTBA

11 [TokazarenpHas QyHKIHSA, €€ 1 https://m.edsoo.ru/TEO869HTH




CBOWCTBA U TpaduK

KontponpHas paboTa mo teme
"CreneHs ¢ pallMOHATbHBIM

12 nokasatenem. [lokazarenbHas https://m.edsoo.ru/SBWZVFWOIF
¢ynkuus. [lokasarenbHble
YpaBHEHHUs U HEpPABEHCTBA"

13 Jlorapudm yncna https://m.edsoo.ru/S2PYSSME7

14 JleCATHIHEIE i HATYPATEHEIC https://m.edsoo.ru/AJ5S1DTXIE
Jorapudmsl
IIpeo6 i

15 PCODPASOBAIHE BLIpAKCHILL, https://m.edsoo.ru/IAWFA1Q5Q
coJepKaIIUX JOTapr(pMbI
[Ipeo6 i

16 peObPasoBaHie BHPHRCHIH, https://m.edsoo.ru/GBGH44TGC
CoJIepXKaIIuX JorapudMbl
IIpeo6 i

17 PEODPASOBAIHE BLIPAKCHILL, https://m.edsoo.rut/MSQ8RFDMS
CoJIepXKaIIux Jorapudmbl
IIpeo6 5

18 PEODPASOBAIHE BLIPAKCHILL, https://m.edsoo.ru/6CDNOWZBQ
coJepKaIIUX JOTapr(pMbl
J

19 OrapHPMHHCCKHE ypaBHeHH H https://m.edsoo.ru/HWUB2LHFU
HEPaBEHCTBA
JI

20 OrapH(MIUHCCKHE ypaBHCHIA https://m.edsoo.ru/2UAGJZCS5B
HEPaBEHCTBA
JI

21 OrapH(MHHICCKNE yPaBHeHH 1 https://m.edsoo.ru/VQR1JPIKW
HEpaBEHCTBA
J

22 OrapHPMHHCCKHE ypaBHeHH H https://m.edsoo0.ru/0OYNMCKI9RD
HEPaBEHCTBA
Jlorapudmuueckas yHKIus, eé

23 . https://m.eds00.ru/JOOHWINGL
CBOMCTBA U Tpaduk

24 Jlorapudmuueckas yHKIus, eé https://m.edsoo.ru/N7K1UXIZQ




CBOWCTBA U TpaduK

Tpuronomerpuueckue GyHKINH,

25 . https://m.eds0o0.ru/LQZVIYRDG
UX CBOMCTBA U rpauku
T

26 pHrOP‘I,OMeTqueCKHe ymrcum, https://m.edsoo.ru/UUWKBS8L6F
WX CBOMCTBA U Tpaduku
T

27 pHFOIiOMeTqueCKHe (ymcrm, https://m.edsoo.ru/95VB5ABJO
UX CBOMCTBA U rpaduku
Tpuronome €CKHe

28 pur }‘I, METPHIECKHE (YK, https://m.edsoo.ru/SP4IPSHQM
UX CBOMCTBA U rpauku
II

29 PUMEPE! TPHIOHOMETpHHCCIX https://m.edsoo.ru/SLSQ4AYYN
HEPABEHCTB
IT

30 PHMEPEL TPHTOHOMETpHHeein https://m.edsoo.ru/IJ19ZJZRQ
HEPABEHCTB
[Ipnme OHOME ec

31 PUMEPET TPHTOHOMETpHHACCIX https://m.eds00.ru/QY8YSBTCF
HEPABEHCTB
II

32 PUMEPET TPHTOHOMETpHHCCIiX https://m.edsoo.ru/LLELZOCDP
HEPABEHCTB
KonTtponbHast pabota o teme
"Jlorapudmuueckast pyHKIuUS.
Jlorapudmuyueckue ypaBHEHUS U

33 HepaBeHcTBa. TpuronoMerpuueckue https://m.edsoo.ru/X8GZYMSHR
GYHKINH | UX
rpadukn. TpuroHoMeTpudecKre
HepaBeHCTBA"

34 HenpepbiBHbIe QyHKITMN https://m.edsoo.ru/7ULWADO6B
M

35 CTO HITTEPEAIIOn JULT PECHIA https://m.edsoo.r/RMLALS6CD
HEPABEHCTB

36 MeTto UHTEPBAJIOB ISl PEIICHUS https://m.edsoo.ru/UV2R8QHUH




HEPABEHCTB

37 [IpousBomHas GpyHKIMN https://m.edsoo.rt/WWI1RR5VG8

38 [IpousBonHas GyHKIIUH https://m.edsoo.ru/TXVIGQIO2
r o o

39 COMCTPHACCKIN 1 ‘(,b Hseckim https://m.edsoo.ru/JZHKV18M1
CMBICIT TPOU3BOTHOM
r N o

40 COMCTPHHCCKHI 1 ib usHHeckut https://m.edsoo.ru/3CPCCY4M6
CMBICIT TIPOU3BOTHOM
IIpou3seo, € 2JIEMEHTA

41 pout BVﬂHH JIEMCHTApHbIX https://m.edsoo.ru/JW5SAJQU3
byHKIII]
IT

42 pOHSB?,'HHBIe DJICMEHTApHEIX https://m.eds00.1u/4G1IOYGVZ
byHKII]
IT

43 POHM3BORHAL CYMMB, . https://m.edsoo.ru/E952RO0JH
MIPOU3BEICHHUS, YACTHOTO (PYHKITUHA
IIpousBoaHas ¢ ,

44 POMSBOJHAA CYMMBT . https://m.edsoo.ru/VVIMX6YMG
MPOM3BENCHUS, YaCTHOTO (PYHKITHIA
IT

45 POHSBOHAR CYMMEL, . https://m.edsoo.ru/4BJ5FF9Z4
MPOM3BEICHHUS, YaCTHOTO (PYHKITHIA
[IpumeneHnre Tpou3BOIHON K

46 HccieI0BaHuI0 QYHKINI Ha https://m.eds00.ru/SW35GSVPK
MOHOTOHHOCTB ¥ DKCTPEMYMBI
IIpuMeHeHne Mponu3BOIHON K

47 HCCre0BaHuI0 QYHKIMI Ha https:/m.edsoo.ru/SWLI1USN6
MOHOTOHHOCTB ¥ DKCTPEMYMBI
IIpuMeHeHne Mponu3BOIHON K

48 UCCJICIOBAaHUIO (PYHKIIMI Ha https://m.edsoo.ru/NE66XE267
MOHOTOHHOCTB M 9KCTPEMYMBI
II €HEHME IPON3BOTHOM

49 DUMEECHHE HPOHSBONFOR K https://m.eds00.r/SDOD4AT44

UCCJICIOBAHUIO (PYHKIIMI Ha




MOHOTOHHOCTB U S3KCTPEMYMBEI

50

Haxoxnenne HanOoIbIIETrO U
HaMMEHBIIETO 3HAYEeHUsI PYHKIUU
Ha OTpe3Ke

https://m.edsoo.ru/7272CUKCS

51

Haxoxnenne HanOoIbIIETrO U
HAaUMEHBIIIET0 3HAYCHUS () YHKITUN
Ha OTpe3Ke

https://m.edsoo.ru/N1IRZQXS50

52

Haxoxnenne HanOoIbIIETrO U
HAaUMEHBIIIET0 3HAYCHUS () YHKITUN
Ha OTpe3Ke

https://m.edsoo.ru/MAFI1GQ68

53

Haxoxnenue HanbonpLero u
HAUMEHBIIIETO 3HAUCHUs ()YHKITUU
Ha OTpe3Ke

https://m.edsoo.ru/AKTKOA3GX

54

Haxoxnenue HanbonpLero u
HAUMEHBIIIETO 3HaUCHUs () YHKITUU
Ha OTpe3Ke

https://m.edsoo0.ru/FOQUMSMOW

55

Haxoxnenne HanOoIbIIErO U
HAaUMEHBIIIET0 3HAYCHUS () YHKITUN
Ha OTpe3Ke

https://m.edsoo.ru/B1UM1880OF

56

[Ipumenenre mpou3BOIHOM ISt
HAXOJKJICHUS HAWJTYUIIETO PEIICHHS
B MIPUKJIAIHBIX 3a/1a4ax, JJIs
ompeieNIeHUs CKOPOCTH MPoIiecca,
3aJaHHOTO (POPMYIION WK
rpadpukom

https://m.edsoo.ru/7T6RUOWSL4

57

KontponbHas padoTa o Teme
"[IponsBoanas. [Ilpumenenne
MPOU3BOAHOM"

https://m.edsoo.ru/I1 TOP2ZW6




[lepBooOpa3nas. Tabnuma

58 https://m.edsoo.ru/IMD2K21JP
epBOOOPa3HBIX
11 S . Tab

59 cpBOODpasHad. LabiIa https://m.edsoo.ru/EKWEW6ZVN
nepBOOOPa3HBIX
WnTerpan, reome eCKUM

60 Hrerp ’1:, MCTPHACCIIH 1 https://m.edsoo.ru/GXN2ALIAF
(bU3UYECKU CMBICIT HHTETpasia
Wnarerpan, reome €CKHUi

61 HTerp E MCTPIHCCKHI 1 https://m.edsoo.ru/1D9F617XS
(GU3UYECKU CMBICIT HHTETpasia
" .

62 Hrerpat, EeOMeTquGCKHH 1 https://m.edsoo.ru/R41DMTCOB
(bu3rueckuii CMBICTT MHTETpajia
B clICHHE erpaia 1o

63 BIHMCIICHHE HITTETD UH https://m.edsoo.ru/WOFLPOB9R
dbopmyrne Hetorona—JleiiOHuIa
B CIICHUE erpajia 1o

64 PIAMICIICHHC HHTCTD VH https://m.eds00.ru/8W8SCCYVO
tdhopmyne Hetorona—JleiiOHuna
B CIICHUE erpajia 1o

65 PIHICIICHHE HHTCTP VH https://m.edsoo.ru/YZNS8QLCS5
¢dopmyne Hetorona—JleliOHnna
B clICHHE erpaia 1o

66 BIMCIICHIE HHTETP UH https://m.edsoo.ru/PEINSCBKG
dbopmyrne Hetorona—JleiiOHuIa

67 Cuctembl TUHEHHBIX YpaBHEHUN https://m.edsoo.ru/2BXZCOHMO

68 CucreMbl TUHEWUHBIX YpaBHEHUH https://m.edsoo.ru/VMRPNPCKE
Pewienne npukiiagHbIX 3a1a4 ¢

69 ITOMOIIBIO CHCTEMBI TUHESHHBIX https://m.edsoo.ru/SLBVSWHAH
ypaBHEHUU
Pewienne npukiiagHbIX 3a1a4 ¢

70 ITOMOIIIBIO CUCTEMBI JIMHEHHBIX https://m.edsoo.ru/YBRDA3AEN
ypaBHEHUU
CHCcTeMBI 1 COBOKYITHOCTH IEIBIX

71 yn H ’ https://m.edsoo.ru/HKFHNLZWS5

PpalOHAJIbHBIX, UPPALIMOHAJIBHBIX,




NOKa3aTeIbHbIX, JIOTapU(YMUIECKUX
ypaBHEHUI U HEPABEHCTB

72

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
NOKa3aTebHbIX, JIOTapU(YMUIECKUX
YPaBHEHUN U HEPABEHCTB

https://m.edsoo.ru/YLE9C41W2

73

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHATIBHBIX, UPPALMOHAIBHBIX,
NOKa3aTebHbIX, JIOTapU(YMUIECKUX
YPaBHEHUN U HEPABEHCTB

https://m.edsoo.ru/WOM6V504U

74

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
PalMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(YMUIECKUX
YPaBHEHUH U HEPABEHCTB

https://m.edsoo.ru/GSDPSMHWW

75

Hcnonp3oBanue rpagukoB
GYHKIMHA 7151 peIIeHns] ypaBHEHUH
U CUCTEM

https://m.edsoo.ru/6JNYNDX7V

76

Hcnonp3oBanue rpagukoB
GYHKIMHA 7151 peIIeHus] ypaBHEHUH
U CUCTEM

https://m.edsoo.ru/YFM784B20

77

IIpuMeHeHue ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMAaTHYECKUX 3a7a4 U 3a1a4 13
pa3nuuHbIX 00JacTell HayKu u
peaTbHOM )KU3HU

https://m.eds00.ru/SRGQ8CEOM

78

KonTtponbHast pabota o Teme
"MHTerpal u ero NpuMeHEHUsl.
Cucrembl ypaBHEeHUI"

https://m.edsoo.ru/ULRCW8K3K




Harypanbnble u nensie yncia B

79 . https://m.edsoo.ru/FXISL411G
3a/1auax U3 peasbHOU KU3HU

80 HatypanbHeie n uenfle et B https://m.edsoo.ru/V8YAT62FH
3a/1a4ax U3 pealbHOM KU3HH

81 Hatypabisie uenfle e e https://m.edsoo.ru/VUIEQOO3ZE
3a/1auax U3 peabHOU KU3HU

82 [Ipu3HaKy 1ETMMOCTH LIEJIBIX YUCET https://m.eds00.ru/9D0SUTK S0

83 [Ipu3Haky 1ETMMOCTH LIEJIBIX YUCET https://m.edsoo.r/ TMXKTQFQM

84 [Ipu3HaKy 1ETMMOCTH LIEJIBIX YUCET https://m.edsoo.ru/1JPOLI3ZD
[ToBTOpeHue, o6odmEeHNE,

85 CHUCTEMAaTU3aLMS 3HAHUH. https://m.edso0.ru/VC4TMOM20
YpaBHeHuUs
[ToBTOpeHue, o6odmEeHNE,

86 CHUCTEMAaTU3alMsI 3HAaHUH. https://m.edsoo.ru/YSBSWMEC3
YpaBHeHus
[ToBTOpenue, o6odmEeHNE,

87 CHUCTEMaTH3aIsI 3HaAHUH. https://m.edsoo.ru/Y9A4RM3BK
YpaBHeHus
[ToBTOpeHnue, 06001ICHNE,

88 CHUCTeMaTH3aIvsl 3HaHHH. https://m.edsoo.ru/L88XDG22C
YpaBHeHus
[ToBTOpeHue, 06001ICHNE,

89 cUCTEMATHU3AIUA 3HAHUM. https://m.edsoo.ru/1ZYOYJL7E
YpaBHeHus
[ToBTOpeHue, o6odImEeHNE,

90 CHUCTEMaTH3aIsI 3HaAHUH. https://m.edsoo.ru/A20UYR3BH
YpaBHeHus

91 [ToBTOpenue, o6odmEeHNE, https://m.edsoo.rt/QWF7KCSIU




cucTeMaTu3alus 3HaHuH.
Hepasenctpa

92

[ToBTOpeHnue, 06001ICHNE,
cUCTeMAaTH3aIMs 3HAHUM.
HepasencrBa

https://m.edsoo.ru/LD1ZHGSWE

93

[ToBTOpeHue, o6odmEeHNE,
CHUCTEMAaTU3alMsI 3HAaHUH.
HepasencrBa

https://m.eds00.ru/OC78SW60OK

94

[ToBTOpeHue, o6odmEeHNE,
CHUCTEMAaTU3alMsI 3HAaHUH.
HepasenctBa

https://m.edsoo.ru/X8AR14AUP

95

[ToBTOpeHnue, 06001IICHNE,

cucrteMarusanus 3HaHui. CHucTeMBI

ypaBHEHUU

https://m.eds00.ru/D6Z5D67XQ

96

[ToBTOpeHnue, 06001IICHNE,

cucTéMaTu3sanusa 3HaHul. CHCTEMBI

ypaBHEHUU

https://m.eds00.ru/S6P9OSBDO

97

[ToBTOpeHue, o6odmEeHNE,

cucremaTusauus 3HaHuil. OyHKIUU

https://m.eds00.ru/678RGWN7D

98

[ToBTOpeHue, o6odmEeHNE,

cucremaTusanus 3Hanuil. yHKuumn

https://m.eds0o.ru/O2WTFD9XN

99

Hrorosast KoHTpOJIbHASA paboTa

https://m.edsoo.ru/XDBSVO654

100

Hroroas koHTpoOJbHAs paboTa

https://m.edsoo.ru/LMTCHG7QX

101

O0001Ienne, cCHCTEMAaTH3 AU

3HaHUH 3a Kypc anreOpsl ¥ HaYas
MaTemarudeckoro anammza 10-11

KJIaCcCOB

https://m.edsoo.ru/CKSK7PI30

102

O0001Ienne, CHCTEMAaTH3 AU

https://m.edsoo.ru/7GHSLC527




3HaHUH 3a Kypc anreOpsl 1 HaYas
MaTemarudeckoro anammza 10-11

KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
NpoBepPsIeMOro .
0o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucnia u BBIYUCICHUS
. OnepupoBarh MOHATUSIMHU: PALMOHATIBHOE M JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS M ICCSITHYHAS IPOOb, TPOIICHTHI
- BoimonusaTe  apudmMernueckue  Omepaludd € palMOHANIbHBIMH U
' NeHUCTBUTENLHBIMH YUCIIAMU
13 BeimonHATe  mpUOMMKEHHBIE — BBIYUCIICHHUS,  HUCIONB3YS  IpaBHIIA
' OKpYTJIEHUS, 1e]aTh MPUKUIKY U OIICHKY Pe3yJibTaTa BRIYUCICHUN
OnepupoBaTh MOHATUSAMH: CTEIIEHb C IIEJIBIM MOKa3aTejaeM, CTaHIapTHas
14 dbopMa 3amucH AEHCTBUTEIHHOTO YHCIa, KOPEHb HATYpadbHOW CTETICHU;
' MCIOJIb30BaTh MOIXOAIIYI0 (DOpPMY 3aMUCH JAEUCTBUTEIbHBIX YUCEN IS
pelieHus: TPakTUYECKHUX 3a/1a4 U MPeICTaBICHUs TaHHBIX
OnepupoBaTh MOHATHSIMHU: CUHYC, KOCUHYC M TaHTE€HC MPOU3BOJIHHOIO
1.5 yria; HCIOJIb30BaTh 3allCh MPOU3BOIBHOTO YIJia dYepe3 OOpaTHBIC
TPUTOHOMETpHYECKHE (PYHKINU
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEJI0E,
2.1 panuoHaIbHOE, UPPALMOHAIILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YpaBHEHUE
55 BoinmonusATe mpeoOpazoBaHUs TPUTOHOMETPUUECKUX BBIPAXKEHUH U
' pemaTrh TPUrOHOMETPUUYECKHUE YPABHEHUS
BrImonHATE TpeoOpa3oBaHus MENbIX, PAIIMOHAIBHBIX U HPPAIIMOHATBHBIX
2.3 BBIPQXKEHHII W peniaTh OCHOBHBIE THUIMBI IEJIbIX, PAlUOHAIBHBIX U
MPPALIMOHATIBHBIX YPAaBHEHUM U HEPABEHCTB
)4 [IpumeHsTh ypaBHEHUS W HEpPaBEHCTBA JI pEIICHUS MaTeMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTei HAyKU U pealbHOW KU3HU




MonenupoBaTh peajibHbIE CUTYallUM Ha SI3bIKE aireOpbl, COCTABISTH

2.5 BBIPQXEHUS, YPABHEHHU S, HEPABEHCTBA 10 YCJIOBUIO 3aJla4yM, UCCIIEI0BATh
MIOCTPOECHHBIE MOJIENIN C HCIOIb30BAaHUEM allllapaTa ajareopbl
3 OyHKIINU U TpaguKu
OnepupoBarh MOHATHAMHU: (YHKIHSA, CHOCOOBI 3adaHusl (YHKIIHH,
3.1 o0JlacTh OmpeneNeHus] MU MHOXKECTBO 3HAUYeHUH (QYyHKUUH, Trpaduk
(dbyHKIMH, B3aUMHO 00paTHbIe PYHKITUN
19 OnepupoBaTh MOHATHAMH: YETHOCTh U HEUYETHOCTh (YHKIUHU, HYIU
' (GYHKIIUY, POMEKYTKH 3HAKOMOCTOSHCTBA
33 Hcnonb3oBathk rpaguky GyHKIUHA U1 pelieHus ypaBHeHUN
34 Crpouts W uuTaTh TpadUKH JIMHEWHOW (YHKIIUH, KBaJAPATUIHOU
' (GyHKIMH, CTENEeHHON (PYHKIIUH ¢ IeNIbIM MToKa3aTeieM
Hcnons3oBathk rpaduku GyHKIUN A7 KUCCIENOBAHUS MPOIECCOB H
35 3aBUCHMOCTEI MpHU peUIeHHH 3a7ady U3 JAPYTrUX Y4YeOHBIX MPEIMETOB U
' peaslbHOM  JKM3HH, BBIpaXarh (opMylIamMu 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Havana maremaTudeckoro aHaamza
41 OnepupoBaTh TOHATHUSAMHU: TOCIEIOBATENbHOCTb, apudMernyeckas u
. reoMeTpHUYecKas Mporpeccuu
OnepupoBaTh TOHATHSIMH: OECKOHEUHO YOBIBAIOIIAs TE€OMETpUUYECKast
4.2 mporpeccusi, CcymMma OECKOHEYHO yOBIBAIOIICH  reoMEeTPHYEeCKOM
MPOrpeccun
4.3 3amaBaTh MOCIIEIOBATEIHHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnonb30Barh CBOMCTBA MOCIEIOBATEIBHOCTEH MW MPOTPECCUid ISt
' pelIeHus peabHbIX 3aa4 MPUKJIAJHOTO XapaKkTepa
5 MHoO)kecTBa U JJOTHKA
5.1 OnepupoBarh MOHSATUSIMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBCHHBIN amnmapaTr s OMHCAHUS
5.2 pealbHBIX MPOLECCOB M SIBJICHWH, NPU PEHNICHUH 3aJad U3 JAPYTrHX
y4eOHBIX TIPEIMETOB
53 OnepupoBaTh  NOHATUSMHU:  OIpelAeJeHHe, TeopeMa, CJe/ICTBHUE,

J0Ka3aTCJIbCTBO

11 KIIACC




Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa30BaTeJIbLHON MPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

1

Yucna ¥ BEIUMCIIEHUSA

1.1

OnepupoBaTh MOHATUSMHU: HaTypalbHOE, II€JI0€ YHCIIO; HCIOJIb30BaTh
NPU3HAKU JEIMMOCTH ILEJIbIX YHCEN, Pa3joKeHHE YHClia Ha IMPOCThIE

MHOXHUTEIIN IJI1 PECIICHUA 3aaa4

1.2

OHepI/IpOBaTI) IMOHATHUEM: CTCIICHDb C pallMOHAJIBLHBIM IIOKAa3aTCJIEM

1.3

OnepupoBaTh  MOHATUSAMHU:  Jorapudm  Uucia, JECATHYHBIE H

HaTypaJbHbIE JOrapu(pMBbI

YpaBHEHUs U HEPABEHCTBA

2.1

[IpumensTh cBOMCTBa cTemeHW [UId TNPeoOpa3oBaHMs BBIPAXKECHUH,
OIIEpUPOBATh IMOHATHAMM: IOKA3aTEJbHOE YPAaBHEHUE U HEPABEHCTBO;

peuraTb OCHOBHBIC THUIIBI ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB

2.2

BeimonHaTe mpeoOpazoBaHUsl BBIpAXKEHHM, COAEpIKALIUX JIOTapU(PMBbL;
OTIEpPUPOBATH MOHATUSAMHU: JIOTapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;

pelaTh OCHOBHBIE TUIIBI IOTAPU(PMUUYECKUX YpaBHEHUH 1 HEPABEHCTB

23

HaxoauTsb pemieHus npocTeimux TpPUroHOMETPUYECKIX HEPABEHCTB

24

OnepupoBaTh TNOHATUSIMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUU U €€
peluieHue; UCIoNIb30BaTh CUCTEMY JIMHEHMHBIX YPAaBHEHUH I pELICHUS

MMPAKTUYCCKUX 3aaa4d

2.5

HaxomuTe  pemieHuss NpPOCTEHIIMX CUCTEM U COBOKYITHOCTEH

palMOHATIbHBIX YPABHECHUN U HEPABEHCTB

2.6

MOI[G.HI/IpOBaTB PCATBHBIC CUTyAllUW Ha SA3BIKC aJII‘66pI>I, COCTaBJIATH
BBIPpaXXCHUA, YpaBHCHUA, HCPABECHCTBA U CUCTEMBI IO YCJIOBHIO 3aJayH,
HCCIICAOBATh IMOCTPOCHHBIC MOJACIN C HCIOJB30BAHUCM alIapara

anreopsl

OyHKIWH U TpaduKu

3.1

OnepupoBaTh MOHATHSAMHU: TEpHOAWYECKAs (QYHKIHS, HTPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH JKCTpeMyMma (YHKIIUH, HAauOOJbIIee W
HaAanMMCHBIIIECEC 3HAUYCHUA (bYHKI_II/II/I Ha MPOMCIKYTKE; UCIOJIb30BAThL UX JJIA

HccleIoOBaHus (PYHKITHH, 3aTaHHOM rpadruKom

3.2

OnepupoBaTh MOHITHSIMHE: TpadUKH TOKA3aTEIbHOM, JIOTapUDMUYECKON 1

TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTb HMX Ha KOOPAMHATHOMN




IJIOCKOCTH U UCTOJIb30BATh JIJIs pellieHUs] ypaBHEHHI 1 HEpaBEeHCTB

N300pakath Ha KOOPAWHATHOM TUIOCKOCTH TpaduKu JTHUHEHHBIX

33 YpaBHEHUH U UCHOJIb30BaTh HMX [JISl PELIEHUS CUCTEMbI JIMHEHHBIX
ypaBHEHU U
14 Hcnons3oBath rpaduku (yHKUMNH A7 HCCIEIOBAHUS IPOLIECCOB H
' 3aBHCUMOCTEH U3 APYTruX y4eOHbIX AUCUUIUINH
4 Hayana maTemaTtnueckoro aHajinsa
OnepupoBaTh TMOHSATUSAMHU: HENpepbiBHAS (DYHKIUS, TMPOU3BOIHAS
4.1 (GYHKIIMHM;, WCMOJIB30BaTh T'E€OMETPUUECKHH ©  (DU3WYECKUA CMBICIT
IIPOM3BOJHOMN Ul PEILIEHUs 3a1a4
42 Haxoauth  mpou3BOJIHBIE  AJNEMEHTAapHBIX  (QPYHKLIMHA, BBIUUCISTH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO (YHKIUN
Hcnonb30BaTh MPOW3BOAHYIO JUISl  HCCIEAOBaHUS (QYHKIHH Ha
43 MOHOTOHHOCTb U AKCTPEMYMBI, IPUMEHATh PE3yIbTaThl UCCIEAOBAHUS K
MOCTPOCHUIO TpapuKOB
44 Hcnonp30BaTh MPOU3BOIHYIO U1l HAXOXKJIEHUS HAWJIYyYLIEro PELICHMs B
' MPUKIAIHBIX, B TOM YHCJIE COIMAIIbHO-3KOHOMUYECKHX, 3a7auax
45 OnepupoBaTh NOHSTUAMU: TepBooOpa3Hass M MHTErpaj; I[OHUMATh
. reOMEeTPUYECKUi U (PU3MUECKHUI CMBICT HHTETpajia
46 Haxomute mepBOOOpa3HblE AJIEMEHTapHBIX  (YHKIUH, BBIYUCISTH
' uHTerpai no ¢popmyne Heiorona — Jleiioaura
47 PemaTe npukinagHele 3a1aud, B TOM YHCIIE COLUAIBHO-DKOHOMUYECKOTO

U QU3UYECKOr0 XapaKkTepa, CPeICTBAMH MATEMAaTHIECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

IIpoBepsiemMblil 3JIeMEHT COIeP/KAHUA

Kon
1 Yucna v BIYKACICHUS
Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JIECATHYHBIE JApPOOHM, TPOLEHTHI,
OeCKOHEUYHBbIE  Tepuoaudeckue  npodbu.  ApudmeTudyeckue  omepamud ¢
1.1 palnMoHaIbHBIMU YUCJIAMH, MPE0Opa30BaHUsl YHCIOBBIX BBIpaKeHHH. [IpumeHeHune
npobeil ¥ MPOLEHTOB Ul PELIeHUs MPUKIAIHBIX 3a/ad U3 Pa3IU4HbIX OTpacieit
3HAHUU U PEAIbHOU KU3HU
JencTtBurenbHble  uyucia.  PanMoOHanpHBIE M MppalMOHAIbHBIE  YHUCIIA.
1.2 Apudmerndeckue omepanuu ¢ JACHCTBUTEIBHBIMH uuciaMu. [IpubnvkéHHbIE
BBIUNCJIEHMS], TPpaBUJIa OKPYIJIEHUS, IPUKKJIKA U OLIEHKA Pe3yJIbTaTa BEIUMCICHUN
Crenenp ¢ mensiM mokazareneM. CranmaptHas ¢Gopma 3amucu J1eHCTBUTENIBHOTO
1.3 yucia. VMcnonp3oBaHue MOAXOASIIECH (GOPMBI 3alMUCH JTEUCTBUTEIBHBIX YHCEN IS
pelIeHNs TPaKTUYECKUX 3a]1a4 U IIPEICTaBICHMSI JTaHHBIX
14 Apudmernueckuii KOpeHb HaTypaJbHOM cTeneHH. J[eHCTBHsS ¢ apupMETHUECCKUMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
s CuHyC, KOCHMHYC W TAaHIE€HC YHCJIOBOIO aprymeHra. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHMCIIOBOTO apryMEHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxmecTBa U TOXIECTBEHHBIE MPE0Opa30OBaHUS
27 [IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKEHUI. OcHOBHBIE
' TPUTOHOMETpHUUYECKHE (POPMYIIBI
53 VYpaBHeHME, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellleHHE HepaBeHCTBa. Meron
' WHTEPBAJIOB
24 Pemenue nensix U ApoOHO-pAIIMIOHANBHBIX YPABHEHUHN U HEPABEHCTB
2.5 Pewienne uppanioOHaIBHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN
57 [IpumeHeHne ypaBHEHHI 1 HEPABEHCTB K PELIEHUIO0 MaTeMaTHUECKHUX 3a/1a4 U 3a]a4

W3 pa3JIMYHBIX 00JIacTel HAYKU U PEATbHOM KU3HU




3 DOyHKINUH U TPAPUKH
31 Oynaknus, crnocoObl 3amaHus ¢yHkuuu. ['padux dyakumm. B3zanmuHo oOpaTHBIE
' GbyHKIIUN
32 OOnacte ompeneneHUs W MHOXKECTBO 3HaueHuWd ¢ynkuumu. Hymm QyHKmm.
' [TpomexyTkH 3HAKOMOCTOAHCTBA. YETHBIE U HEUETHBIE DYHKIIUU
13 CrenenHass (yHKIMST ¢ HaTypaJbHBIM M II€JBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOpHS 1-0i CTETIEHU
34 TpuroHnomeTpuyeckass OKpy>KHOCTb, ONpPEIEICHHEe TPUTOHOMETPUYECKHX (DyHKINN
' YHCIIOBOTO apryMeHTa
4 Hauana maTrematnueckoro ananusa
41 [MocnenoBarenpHOCTH, CHOCOOBI 3alaHusl MoOcCleqoBaTeabHOCTeH. MOHOTOHHBIE
' MOCIIEI0BATENbHOCTH
ApudmeTrnueckass M TeoMmeTpuueckas mnporpeccud. beckoHeuHO yObIBaroIas
42 reoMerpuueckas nporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKOM
' nporpeccur. dopMmyna CIOXHBIX MPOLEHTOB. Mcnonp30BaHWE MPOrpeccuu s
pelIeHus pealibHbIX 3a]a4 MPUKIAHOTO XapaKTepa
5 MHoxecTBa U JTOTHKA
MHoxecTBO, omnepanuu Haj MHOXecTBamu. J[luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHrne TEeOpEeTUKO-MHOXKECTBEHHOIO amnmnapara Uil ONHMCAHHUS PeajbHBIX
MPOIIECCOB U SBIICHUH, IPHU PEIICHUH 3a/1a4 U3 IPYTHX YUCOHBIX MPEIMETOB
5.2 Onpenenenne, TeopeMa, ClIeICTBUE, JOKa3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUSA
1 Yucnia v BBIYUCICHUS
1.1 Harypanbnblie u nensie yucna. [Ipu3Haku qe1MMoCTH HENbIX YUCe
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTesneM. CBOKWCTBA CTEIIEHU
1.3 Jlorapudm uncna. JlecaTuanpie U HaTypaJIbHBIEC TOTapU(DMBI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpazoBanme BeIpaXEeHU, COIEPKAIIUX JTOTapHUPMbI
55 [IpeoOpa3oBaHue BbIpaxeHH, COAEPIKALIUX CTENEHH C palliOHAIbHBIM
' MoKa3aTenemM
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[Tpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHUSI U1 HEPABEHCTBA
Y CucteMbl JMHEWHBIX ypaBHEHWH. PelleHne NPUKIAIHBIX 3a7ad € [OMOIIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 Cuctembl U COBOKYITHOCTH pallUOHATIbHBIX YPaBHEHUN U HEPABEHCTB
53 [IpuMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMaTHUYECKUX 3a]1a4
' M 337124 U3 pa3InYHbIX 00JIacTe HAyKH U PeabHOM KU3HU
3 OyHKIUYN U TpapUKU
@Oynkius. Ilepuonnueckue ¢yHkuuu. I[IpoMexxyTKM MOHOTOHHOCTH (DYHKLMH.
3.1 Makcumymbl U1 MHHUMYMBI GyHKIHH. HanOosbiiee W HawMeHbIEe 3HAYCHHUE
(GyHKINU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckne GyHKINU, X CBOMCTBA U TpapUKU
33 [Toka3zarenbHas u orapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU
3.4 Hcnons3oBanue rpadmkoB GyHKIIAN sl peLIEHUs] YpaBHEHUN U JTMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GYHKIUH A UCCIEIOBaHUS  MPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HHKAIOT NpPU PpEIICHUH 3aJad M3 JPYrux Y4eOHBIX
MPEIMETOB U peATbHOMN )XKU3HU
4 Havana maremaTndeckoro aHaamza
4.1 HemnpepsiBabie hyHKIIMU. METOT HHTEPBAJIOB IJIs PEIICHHS HEPABEHCTB
4.2 [TpousBognas pyukmuu. ['eomeTprueckuii M GU3NIECKUN CMBICI TPOU3BOTHOMN
. [Ipon3BogHbie sneMeHTapHBIX GyHKIHH. DOpMYysIbl HaXOXKICHUSI TMPOU3BOTHOMN
' CYMMBI, IPOU3BEACHUS U YACTHOTO (hyHKITUI
[IpumeHeHne TPOM3BOAHOM K HCCIAEAOBaHUIO (YHKIMH HAa MOHOTOHHOCTH |
4.4 sKCTpeMyMbl. Haxoxaenne HauOoNbIIero 1 HaMMEHBIIETo 3Ha4YeHUs (QyHKIMH Ha
OTpe3Ke
[IpuMeHeHne TPOU3BOAHON JI HAXOXKACHUS HAWITYYIIEro PEeIICHNs B IPUKIAIHbIX
4.5 3ajavax, IS ONpeNeNieHHs CKOPOCTH TMpolecca, 3aJaHHOro (GOopMysIod HIu
rpadgukom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
e WHTerpan, ero reomerpuieckuii U pu3nueckuii cMbIC. Beraucienne naTerpaia mo

¢dopmyne Hetorona — JleliGHuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHust

Bnanenne meromamMu J0Ka3aTenbCcTB, ITOPUTMAaMHU pELICHUS 3a/ad;
yMeHHe (GOpMyIHpOBaTh W ONEPHUPOBATH IOHATHSIMHU: OIpECIICHHE,
aKCMoMa, TeopeMma, CIEJCTBUE, CBOMCTBO, NPU3HAK, JOKa3aTeIbCTBO,
paBHOCWJIBHBIE (POPMYIUPOBKH; IPUMEHSThH UX; yMEHHE (OPMYIUPOBATH
00paTHOE U TPOTUBOIIOJIIOKHOE YTBEpXKIEHHE, MPUBOIUTH NMPUMEPHl U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOA MaTeMaTHYeCKOHl HWHIYKIUH;
NPOBOJUTH JIOKAa3aTEJbHBIE PpACCY)KIEHHs TpH pEeHIeHUH 3a7]ad,
OLICHWBATh  JIOTUYECKYIO  TPABHJIBHOCTH  PACCYXICHHH;  yMEHHE
OIIEpPHPOBATH TMOHATUAMHU: MHOKECTBO, MOJMHOXECTBO, ONEPALUU Ha
MHOXKECTBAMH;, YMEHHE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH
anmapar JUis OIHCaHUs PEANbHBIX MPOIIECCOB U SIBICHUH U MPH pEIICHUH
3a1a4, B TOM WYHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OIIepHPOBATH MOHATUSAMHU: Tpad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTh W OMNHCHIBaTh TIpadbl Pa3TUIHBIMU

crioco0amu; UCIOIB30BaTh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSIMU: HAaTypalbHOE YHCIO, IEJ0e YHUCIIO,
CTEMNEHb C IEeJIBIM MTOKa3aTesieM, KOPEHb HAaTypaJIbHOM CTENEeHH, CTETIEHb
C pauMOHAJbHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTEIbHBIM
nokaszarteneM, Jorapupm UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOM3BOJIFHOTO YHCJA, OCTaTOK IO MOAYJIO, PAalMOHAJIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBA  HATYypalbHBIX,  IIEJBIX,
palMOHANBHBIX, JEHCTBUTENBHBIX UYHCET, YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAaUMEHBUINHA OOIIMH JenuTeNh U HauMeHbIIee
o01ee KpaTHOe, anropuT™ EBKiMia mpu pemeHnn 3a1ad; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3MLMOHHBIMA  CHUCTEMaMH  CUHCIICHUS;  yMEHHUE
BBINIOJHATH BBIYHMCICHUE 3HAYCHWH W MPeoOpa3oBaHUs BBIPAKEHHH CO
CTETeHsIMU M JiorapudmMamu, Mnpeodpa3zoBaHus IPOOHO-pAlMOHATBHBIX

Bpra)KeHHﬁ; YMCHHE OICPUPOBATE IMOHATHUAMU: IMOCIEAOBATCIIBHOCTD,




apupmeTHuecKas nporpeccus, reoMeTpuyecKas nporpeccus,
O0ECKOHEUHO YOBbIBAIOIIAsg TIeOMETpUYecKas IPOrPeccHs; yMEHHe
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyr; yMeHHE ONepupoBaTh TMOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M @PTyMEHT KOMIUIEKCHOTO
yucna, (¢opmMa 3amMcH  KOMIUIEKCHBIX — 4Hceld (reoMeTpuyecKas,
TPUTOHOMETpHUYECKass U  anreOpavyeckas); yMeTb IPOM3BOIUTH
apupMeTHUecKue NEHCTBUA C KOMIUIEKCHBIMHU YHCIIaMHU; TPUBOJIUTH
OpUMEpPbl  UCHOJb30BAHMSA  KOMIUIEKCHBIX  YHCEN;  ONEepUpOBaTh
HNOHATHAMM: MaTpuma 2x2 u  3X3, OmpeaenuTenb MaTpULBbI,

TeOMETPUYECKUN CMBICIT OTIPEACTUTENS

YMeHne omnepupoBaTh NOHATHUSMHU: PALMOHAIBHBIE, WPPALMOHAIIBHBIE,
NoKa3aTeIbHbIC, CTENEeHHbIE, JOrapu(pMHUUECKUE, TPUTOHOMETPUUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEpPUPOBATH
HNOHATUSAMH: TOXIIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMAa YypPAaBHEHUHM U HEPABEHCTB, PABHOCWIBHOCTH
YPaBHEHUH, HEpPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEpPaBEHCTBA W CHUCTEMBI C ITOMOIIBIO PA3IMYHBIX MPUEMOB; pPEIIATH
YPaBHEHHUs, HEPAaBEHCTBA U CHCTEMbl C IIapaMeTpPOM; IPUMEHSTH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTHYECKUX

3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001aCTe HAYKU U pPeaIbHOM KU3HH

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMA, YETHOCTH (HYHKIHUH,
NEPUOTUIHOCT (PYHKIIUH, OTPAaHHYEHHOCTh (YHKIIUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKINH, HanOOJbIIee U HAaMMEHBIIIee 3HAYCHUS
GYHKIIMH HA POMEXKYTKE, HEMIPEphIBHASI (DYHKIIHS, aCHMIITOTHI Tpaduka
¢yHKLIMU, TIepBas ¥ BTOpas MPOU3BOAHAs (QYHKIIMU, TEOMETPUUECKUI U
(GU3HMYECKU CMBICI TPOW3BOJHOW, TIEpPBOOOpa3Has, ONpeaeaEéHHBINA
UHTETpajl, YMEHHE HaXOIUTh ACUMOTOTHI Trpaduka (YHKUUHU; YMEHHE
BBIYUCIISITH  TIPOM3BOJTHBIE CYMMBI, TIPOHM3BEACHUS, YACTHOTO H
KOMITO3UIIMN (YHKUUH, HAXOJUTh YpaBHEHHE KacaTeJbHOU K Tpaduky
(GyHKIMU; yMEHUE HAaXOMUTh TPOU3BOJHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO JJs HUCCIeNOBaHHS (YHKUIUH,
HAXOJUTh HAWOOJbIIME M HAWMMEHBbIIWE 3HA4YCHUs (YHKIHA, CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJb30BAHMEM alllapaTa MaTeMaTHUeCKOTro
aHalM3a; TPUMEHATH TPOM3BOJHYIO JUJISi HAaXOXKIEHHUS HAWIydlIero

pelicHrd B IMPUKIAJIHBIX, B TOM YHUCJIC COLHUAJIbBHO-3KOHOMHUUYCCKHUX H




bU3HYEeCKUX 3a/1auax; HaXOAUTh TUIOMIAAN U 00BEMBI PUTYP C MTOMOIIBIO
I/IHTeraJIa; HpI/IBOI[I/ITI: HpI/IMepBI MATECMATHUYCCKOI'O MO,Z[C.HI/IpOBaHI/IH C

nomoInbio auddepeHInaIbHbIX YpaBHEHUH

YMenne omnepupoBaTh MOHATHAMH: Trpaduk (QyHKIMU, oOpaTHas
GyHKLMSA, KOMIO3UIUSA (YHKUWH, JUHEHHas (DyHKIMS, KBaJIpaTH4Has
byHKIHS, parnoHanbHas byHKIIHS, CTerneHHast byHKIIHS,
TpUTrOHOMETpHUUYEeCKHe  (DYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
byHKIIMK, TIOKa3aTenbHas | Jorapudmudeckas GyHKIHH; YMEHHE
CTpOUTH TpaduKu HM3YyYCHHBIX (YHKIMH, BBIIOIHATH NMPEOOpa3OBaHMUS
rpa¢ukoB GYHKIIHUHA, UCTIOIB30BaTh TPAPUKH IJIsI H3YUCHHSI TTPOIIECCOB U
3aBHCUMOCTEH, NpU peIIeHUH 33a1ad U3 JPYTruX y4eOHBIX MPEeIMETOB U
3aJa4 U3 peasibHOM KU3HU; BhIpaxarh (POpMyIaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; UCIIOJNb30BaTh CBOMCTBA W Tpapuku (QYHKIUH UL
pelleHrs ypaBHEHUH, HEPABEHCTB U 3ajlad ¢ MapaMeTpaMu; h300paxkaTh
Ha KOOPAMHATHOM IIIOCKOCTM MHOXECTBA PpELICHUNW YypaBHEHU,

HEPABCHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBbIE 33Jaud pPa3HBIX THUIIOB (B TOM 4HCIE Ha
IPOIEHTHI, JOJIHU U YacTH, HA JBHXEHHE, pabOTy, CTOMMOCTh TOBapOB M
yCIIyT, HaJIOTH, 3aJ]a4l U3 00JIaCTH YNpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBI 1O YCJIOBHUIO 3aJa4M, HMCCIEIOBATh IOJIYYEHHOE pELICHHUE U
OLIGHUBATh IPABAONOJO0HOCTh pE3yAbTATOB; yMEHHE MOJAEIHPOBATH
peajbHble CUTyallUM Ha $3bIKE MATEMAaTHUKHU; COCTAaBJIATH BBIPAKECHUS,
YPaBHEHHUs, HEPAaBEHCTBA U MX CHCTEMBl [0 YCJIOBHIO 3a/ayH,
HCCJIEN0BATh IOCTPOEHHBIE MOJEIHW C HCIOJb30BaHWEM amnmapara

anreOpbl, HHTEPIPETUPOBATH MOJYYEHHBIN pe3yabTar

YMeHue oneprupoBaTh MOHATUSAMH: CpeiHee apu(pMETHIECKOe, MEINaHa,
HauOoJnpIllee ¥  HAaWMEHbLIEe 3HAYEHHUS, pa3Max, JUCIEepPCHs,
CTaHJapTHOE OTKJIOHEHHWE YHCJIOBOTO Habopa;, yMEHHWE W3BJIEKaTh,
UHTEPIPETHPOBaTh HH(OPMAIHMIO, TPEACTABICHHYI0O B TaOiHMIax, Ha
IMarpamMMax, rpadukax, OTpakarollylo CBOWCTBA PEeaTbHBIX MTPOIIECCOB U
SIBJICHUI; TIPEICTABIIATH HH(POPMAIIMIO C TIOMOIIBIO TAaOJIHIl M AUarpam;
MCCIIEIOBaTh CTAaTUCTUYECKHE IaHHBIE, B TOM 4YHCJIE C NPHMEHEHUEM
rpadU4ecKuX  METOJOB U  JJEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIEIOBaTh COBMECTHBIC HAONIOAEHUS C TOMOIIBIO JUarpamMm

paccenBaHus U JIMHEWHOU perpeccuu




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBI ONBIT W Clly4allHOE
COOBITHE, BEPOSTHOCTh CIYYafHOTO COOBITHS; yMEHHE BBIYUCISTH
BEPOATHOCTh C HCIHOJB30BaHUEM TIpaUUECKUX METOJOB; MPUMEHSThH
(GOpMyIbI CIIOKEHUS W YMHOXKEHHUS BEPOSITHOCTEH, (opMyny MOTHOU
BeposTHOCTH, hopmyny bepHyiu, koMOUHATOpHBIE (GAKTHl U (OPMYIIHI;
OIICHUBATh BEPOSTHOCTH pEaJbHBIX COOBITUN; YMEHHE OIEPUPOBATH
MOHATUSMM: CJIydailHass BeJNWYMHA, paclpeieseHHe BepOSTHOCTEH,
MaTEeMaTUYeCKOe OXHUJaHUE, TUCIEPCUS U CTAHAAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYMHBI, (QYHKUUM pacmpelneieHuss W IUJIOTHOCTH
PaBHOMEpPHOTO, IMOKa3aTEIbHOTO M HOPMAJIBHOTO PACIPEICICHUI;
YMEHHME HCIOJb30BaTh CBOMCTBA M3YUEHHBIX paclpefeseHud Juis
pelIeHus 3a/ad; 3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJBIINX YHCED,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUM; yMEHHE TNPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEpUPOBATh MOHATUSIMU: COYETaHHE, TIEPECTAaHOBKaA,
YHUCIIO COYETAaHWH, YHCIO MepecTaHOBOK; OumHOM HpIOoTOHA; ymeHme
MPUMEHSTh KOMOMHATOPHBIE (DAKThI M PACCY>KIACHUS AJISl PeLICHUS 3a/a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTaBJISITh

BEPOATHOCTHYIO MOJI€TIb 1 MHTEPIPETUPOBATH MOTYyYEHHBIH Pe3yabTaT

YMeHune onepupoBaTh IMOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIAa, IUIOCKMH yrou,
JBYI'PAaHHBIA Yroj, TPEXTPaHHBIA YIroJ, CKPEIIMBAIOIIMECS IpsMBIE,
NapajuIeIbHOCTh U NEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yrou
MEXAYy MPSMBIMHU, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, Yroll MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
NPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3a/a4 M3ydyeHHbIe (aKThl U TEOPEMbl IUIAHUMETPHU; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB  OKPYKAIOIIETO0 MHpa; CTPOUTH
MaTEMaTUYECKUE MOJENHM C IOMOIIBI0 TI'€OMETPUYECKUX IOHATUH H

BCJIIMYHMH, PEIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3a1a4n
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YMeHne ornepupoBaTh MOHATHUSMHU: TUIOMIAAb (UTYPBI, 00bEM (GUTYPHI,
MHOTI'OT'paHHUK, HpaBHHBHBIﬁ MHOTI'OIrpaHHUK, CCUCHUC MHOI'OI'paHHHUKA,
Ky0, mMapajuiejenuiies, Npu3Ma, NUpaMuaa, Qurypa M IMOBEPXHOCTH
BpallleHus, UWIMHApP, KOHYC, map, cdepa, miomans chepbl, MIOmaab
MOBEPXHOCTH THPAMH[IBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,

MNpAMOYTOJIbHOI'O TIapaJuICJICIuIeia, nUupaMuabl, MPU3MbI, HUIWHAPA,




KOHYCa, I11apa, pa3BEPTKa MOBEPXHOCTH, CEUYECHUs] KOHycAa M LWIMHJPA,
napajuleJbHblE OCH WM OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCTD,
Kacaromasicss cdepbl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKHU, (QUTYPBl U MOBEPXHOCTH
BpalICHUs, UX CEUYECHHUS], B TOM YHCJIE C TOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSITh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpeesIeHNs N3y4aeMbIX (DUTyp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBax M NMpH3HAKaX F€OMETPUUYECKUX (Uryp, 000OCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiIacCUPUKAUIO GUTyp IO
pa3IMYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOAWMBIE OMOJHUTEIbHBIE

MIOCTPOCHHSI
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YMeHue omepupoBaTh TMOHATUSIMH: JIBUKCHHE B TPOCTPAHCTBE,
napanneanbH‘/’I MNEepeHOC, CUMMCTPUA Ha IJIOCKOCTHU U B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHMe MOA00Ms, TOMOOHBIE (HUTYPBI; YMEHHE
pacro3HaBaTh paBHbIE U MOJOOHBIE (UIYpHI, B TOM YHCIE B MPHPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOIB30BaTh T€OMETPUYECCKHE OTHOIICHHS
npu pemiCHUN 3aJad; HaXOAUTb TCOMCTPHYCCKUC BCIUMYHUHBI (I[J'II/IHa,
yroji, IJIomanab, o0bEM) MpH pelIeHWH 3a7ad W3 JPYrux YIeOHBIX
npeaMeToB U U3 peaHBHOﬁ KU3HU; YMCHUC BBIYUCIIATL TCOMETPHUICCKUC
BEeITMYUHBI (JUTMHA, YTOJ, IUIONIaAb, OOBEM, IIOMIAAL TMOBEPXHOCTH),
HCIOJIb3YSl H3YUCHHBIC q)OpMyJ’IBI U METOJbI, B TOM 4YHUCJIC. IIJIOIIaAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCA, MWIMHAPA, TUIOIMAAb ChEpBI;
00bEM Ky0a, MPsIMOYTOJILHOTO TapaJulesieNuIe1a, MUPaMHIbl, TPH3MBI,
IIMHIPA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB

NOJ00HBIX GUryp
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YMeHue onepupoBaTh NOHIATUSAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPIAUHAT,
BEKTOP, KOOPJIWHATHl TOYKH, KOOPIHWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BE/ICHHE BEKTOpa Ha YHCIO, Pa3joXKeHHe BEKTopa Mo Oas3ucy,
CKaJISIpHOE TIPOU3BENIEHUE, BEKTOPHOE TMPOM3BEIACHHUE, YTOJN MEXIY
BEKTOpAaMHU; YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPJAMHATHBIN METO]
JUISL peuleHHs] TeOMEeTPUYECKHMX 3aJad M 3aJad JpYyrux Yy4eOHbIX

MPEIMETOB

13

YMeHrne BBIOMpATh MOAXOIANIMN METOJ Ul pelIeHUs 3a1adw;
MOHMMAaHWE 3HAYMMOCTH MATEMaTHKA B W3YYCHHH MPHUPOJIHBIX H
OOIIIECTBEHHBIX  MPOIECCOB W  SBJICHUW; yMEHHE paclo3HaBaTh

IMMPOSABJICHUC 3aKOHOB MATCMATUKH B HUCKYCCTBC, YMCHHC TIPHBOJIUTH




IPpUMEPBI MATEMATHYCCKUX

MaTEeMaTU4eCKON HayKu

OTKPBITUHA  POCCUHCKOMN

U MHPOBOU




INEPEYEHD 2JIEMEHTOB COJAEP KXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsiemMblii 3JIeMEHT COIepP/KAHUA

Kon
1 Yucna u BBIYUCIECHUS
1.1 Harypanbnbie u nensie yucna. [Ipu3Haku Je1MMOCTH HEIbIX YUCE
1o Panvonanbubie uncina. OOBIKHOBEHHBIE U JIECATHYHBIE JApOOU, MPOLIEHTHI,
' OeCcKOHEeUHbIE TIEPUOUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HaTypajdbHON creneHH. J[eHCTBUS ¢ apupMeTHYECKUMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
14 Crenens ¢ nensiM nokazarenem. CTENeHb ¢ palroHaIbHBIM NoKa3areneM. CBoiicTBa
' CTETIEHU
s CuHyC, KOCMHYC M TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HaTypaIbHBIC JTOTApU(MBI
JetictButenbHple  4uciaa. ApudMeTHUYECKHE ONEpaluu C JIeHCTBUTEIbHBIMU
1.7 gucinamu. [IpubnmxEHHbIe BRIYUCICHUS, MPAaBUJIa OKPYTIICHHUS, IPUKHUIKA U OI[EHKA
pe3yabpTaTa BEIYUCIECHUN
1.8 [IpeoOpazoBanue BbIpaeHUI
1.9 KommuiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANBHBIE YPaBHEHUS
2.2 HppaunronanbHble ypaBHEHHUS
2.3 TpuronomeTpudyeckue ypaBHEHUS
2.4 [TokazaTenpHbIC U JOTapUMUUECKIE YPABHEHUS
2.5 L{ensie 1 poOHO-palMOHATILHBIE HEPABEHCTBA
2.6 HppannoHanbHbie HEPABEHCTBA
2.7 [TokazaTenbpHbIC U JOTapUMUUECKIE HEPABCHCTBA
2.8 TpuronomeTpruyeckre HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamMu
2.11 Matpuna cuctemMsl IMHEWHBIX ypaBHeHUN. OnpenennTens MaTpHULlbl




3 DOyHKINUH U TPAPUKH
31 Oynaknus, crnocoObl 3amanus ¢yHkiuuu. ['padux ¢yHkimu. B3aumHo oOpaTHBIE
' ¢ynkunu. YétHeie u Heu€éTHBIe QyHKIMU. [lepruoanueckue GpyHKINHI
OO6nactp ompesnenaeHUs W MHOXECTBO 3HaueHu ¢ynkumu. Hymm ¢yHkmmm.
12 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcuMymMbl ¥ MUHUMYMBl QyHKIUH. Haubonpimee u HauMmeHbIlee 3HAYCHUE
GYHKIIMH Ha IPOMEKYTKE
13 Crenennass (QyHKIMS ¢ HaTypaJbHBIM M IEJbIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-OU CTETIEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUN, ©X CBOWCTBA U rpaduKu
16 Toukm paspeiBa. AcumnTorel TpadukoB Gynkmuii. CBolicTBa  (QyHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3aMaHUA IOCIEA0BATENLHOCTEHN
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmysa CI0XHBIX IPOLIEHTOB
4 Hauana matemaTudeckoro aHaausa
4.1 [TpousBoanas pynkmuu. [Ipon3BoHBIE 2IEMEHTAPHBIX (QYHKITAN
[IpumeHneHne TPOU3BOAHOM K HCCIeAOBaHUI0 (YHKIIMH HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. HaxosxaeHne HauOONbIIero U HauMEHbBIIETr0 3Ha4eHUs (YHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Uaterpan
5 MHOXeCTBa U JIOruKa
5.1 MHOk€eCTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCT
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe 1 MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKHU
7.4 Tena u MOBEpXHOCTH BpallleHUS




7.5

Koopaunatsl 1 BEKTOPBI




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






