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MNOACHUTEJIbBHAS 3AIIMCKA

Pabouas nmporpamma yue6HOro Kypca «Anredpa u Hadansa MaTeMaTHUECKOTO
aHanu3a» 0a30BOro ypoBHs aisi oOydarommxcs 10 —11 kmaccoB paspaboTaHa Ha
ocHoBe denepanbHOro rocy1apCTBEHHOIO 00Pa30BaTENILHOIO CTAHIAPTa CPEIHETO
oOmiero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUA,
NPEAbSIBIAEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPAAUIUNA POCCUHCKOTO
oOpasoBanus. Peanuzanusi mporpamMMmbl 00ecTieUUMBAeT OBJAJACHHUE KIIHOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIISIOIIMMHU OCHOBY JUIsl CAaMOPAa3BUTUS U HEMPEPHIBHOTO
o0pa3oBaHus, LETOCTHOCTh OOMIEKYJIBTYPHOTO, JIUYHOCTHOTO M MO3HABATEIBHOTO
Pa3BUTHS INYHOCTH O00YUaOIINXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MaTeMaTHUYECKOro aHajau3a» SIBISETCS OJHUM U3
HamOoJiee 3HAYMMbIX B MpOrpaMMe CTapliedl IIKOJIbI, MOCKOJbKY, C OJHOM
CTOPOHBI, OH OO0€cleYynBaeT HHCTPYMEHTaJbHYI0 0a3zy I H3yueHHus BceX
€CTECTBEHHO-HAYUYHbIX KYpCOB, a C JPYrod CTOPOHBI, (POPMUPYET JOTHMUECKOE U
a0CTpaKTHOE MBIIICHUE YyYalluXxcsl Ha YPOBHE, HEOOXOAUMOM [JIsi OCBOCHHUS
KypcoB HMH(OpPMAaTHKH, OOIECTBO3HAHMS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca Yy4YallWecs OBJIAJIEBAIOT YHHMBEPCAJIBHBIM SI3BIKOM COBPEMEHHOMN
HayKH, KoTopas (OpMyJIHPYET CBOM TOCTUKEHUSI B MaTEMaTUYECKOM popme.

Kypc anreOpsl u Hauaja MaTeMaTHYeCKOro aHaIN3a 3aKJIaJbIBAET OCHOBY IS
YCHEIIHOIO OBJAJCHUS 3aKOHAMHU (PU3UMKH, XUMHH, OHOJOTHHM, TOHHMAaHUS
OCHOBHBIX TEHJCHIMM HOKOHOMHUKM U OOIIECTBEHHOM MU3HHU, TIO3BOJISIET
OpPUEHTUPOBATHCSI B COBPEMEHHBIX LHU(POBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMsi oBlazeHHE
aOCTpaKTHBIMU U JIOTHYECKM CTPOTMMHM MAaTE€MaTUYECKHMMH KOHCTPYKUHUSAMH
pa3BUBAaeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPXKACHUSI, UCIIOJIb30BAaTh 0000IIEHNE U KOHKPETU3AllNIo, abCTparupoBaHue u
aHaJoruio, GopMUpYeT KpeaTUBHOE U KPUTHUECKOE MbllieHHue. B xone uydenus
anreOpbl M HavYaJl MaTEeMaTUYECKOrO aHajau3a B CTaplieidl IIKOJe Yydaliuecs
MOJIyYarOT HOBBIM ONBIT PEIIEHUs MNPUKIAAHBIX 33]1a4, CaMOCTOSTEIbHOIO
IOCTPOEHHUSI MAaTEeMaTHMYECKUX MOJENeH pealbHbIX CUTyallud U HHTEpHpeTaluu
MOJIYYEHHBIX  PEIIeHWH, 3HAaKOMSTCS C  NpUMEpaMHU  MaTEeMaTHYECKUX
3aKOHOMEpPHOCTE B MpUPOJE, HAyKE M B MCKYCCTBE, C BBIJAIOIIKUMHUCS
MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMHU.

Kypc obGnagaer 3HaUMTENbHBIM BOCHUTATENIbHBIM HOTEHIUAIOM, KOTOPBIN
peanu3yeTcsl Kak yepe3 y4eOHbId Marepuai, CIoCOOCTBYIOUIUN (DOpMUPOBAHUIO
HAay4YHOI'O MHPOBO33PEHMS, TaK M uepe3 cHeuupuKy y4eOHOW NeATeNbHOCTH,



TpeOyromien CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPALMX BHUMaHUs U OTBETCTBEHHOCTH 3a IIOJIyYEHHBIN PE3yIIbTaT.

B ocHoBe Meromuku oOyueHus airedpe M HayajaM MaTeMaTHU4ecKOro
aHaJIM3a JISKUT JAeSTEIbHOCTHBIN MIPUHLIMI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTEMaTHUYECKOTI0 aHAJIN3a» BKIIIOUAET
CIIEAYIOIINE COAEPIKATEIBHO-METOAUYECKUE JMHUU: «Yucina U BBIYUCICHUNY,
«Dynkuun  u  rpadpuku», «YpaBHEHMS M HepaBeHCTBa», «Hauanma
MaTeMaTH4eCKOro aHainusa», «MHOXkecTBa W JIOTHMKa». Bce OCHOBHBIE
COACPKATEIbHO-METOAUYECKUE JIMHUU H3Yy4arOTCAd Ha MPOTSHKEHUM JBYX JIET
oOyueHusl B CTaplIeil IIKOJIe, ECTECTBEHHO IOMOJHSSA APYr Apyra M MOCTENEHHO
HACBIIASICh HOBBIMM TeMaMM H  paszaenamu. JlaHHBIA Kype  SBIISIETCA
WHTErPaTUBHBIM, TOCKOJBKY OOBEAMHSIET B ce0€ COAep)KaHWE HECKOIbKUX
MaTeMaTHYeCKUX JAUCHUUIUIMH: anre0pa, TPUrOHOMETPHsI, MaTeMaTUUECKHI aHau3,
Teopusi MHOKecTB M Ap. [lo Mepe Toro kak ydvaimiuecs oBiaaeBalOT BCE Oolee
HIMPOKUM MAaTEMAaTHUYECKHUM allapaToM, Y HUX MOCIEN0BaTENbHO (OPMHUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJEIb PEATbHON
CUTyallud, NpPHUMEHATb 3HAHUS, IMOJlyYeHHble B Kypce «Anredpa M Hauajia
MaTeMaTHUYECKOTO aHaIN3a», Ul PELIEHHUs] CaMOCTOSITEIbHO CPOPMYIUPOBAHHOM
MaTeMaTU4YEeCKOU 3a/1aut, a 3aTEM UHTEPIPETUPOBATH NIOJYUEHHBIN PE3yJIbTaT.

ConepxxaTenbHO-METOANYECKAA JTUHUA «HUucCna W BBIYMCIECHUS» 3aBEPIIACT
(dbopMupOBaHHE HABBIKOB HCIOIb30BaHUS IEUCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HA4YaToO B OCHOBHOH Ikoje. B crapuieil mkosne ocoboe BHUMaHUE YJIensieTcs
(GOpMHPOBAHUIO TPOYHBIX BBIYMCIHUTEIbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAaHUE PA3IMYHBIX (POpPM 3amucu JEHCTBUTEIBHOTO 4YHUCIA, YMEHHE
pAllOHAJIBHO BBINOJHATh JEHUCTBUS C HUMH, J€JaThb IPUKHUIKY, OLICHUBATh
pesynpTaT. OOydarommuecs MOIY4YarOT HABbIKM TNPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JEUCTBUUA C YMCIIaMH, 3alMCaHHBIMU B CTaHIapTHON dopme,
WCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKEHHM.

JIuHna «YpaBHEHUsS M HEPABEHCTBA) PEANN3YETCS Ha IMPOTSIKEHUHU BCETO
oOyueHusi B cCTaplleld IIKOJE, IOCKOJbKY B KaXJOM paslene HIporpaMMbl
MPETYyCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIUX 3ahad. OOyuaromiuecs OBIaJI€BaIOT
pPa3IMYHBIMUA METOJAMHU pPELICHUSA LENbIX, PAalUOHAIBHBIX, UPPaLUOHAIbHBIX,
MOKa3aTeNbHbIX, JOrapuMHUUECKUX ¢  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPaBEHCTB U UX cucreM. [lomydeHHble YMEHUSA UCIIOIB3YIOTCS IIPU UCCIEIOBAHUU
GyHKUMNA C TOMOIIBIO MPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaXOXXJEHUE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHUud (QyHkouu. JlanHas
colepKaTeslbHas JIMHUS BKIIOYaeT B ce0s Takxke (OpPMUPOBAHHE YMEHUI
BBIMOJHATh pacdy€Tbl 1Mo ¢opMysiaM, NpeoOpa3oBaHUs IIENbIX, PaLMOHAIBHBIX,
MPPALUOHAIBHBIX UM TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKXKe BBIPAKCHUM,



COJIEpKaIllMX CTENeHUu U Jiorapudmel. bnaronaps u3ydeHuio airedpandeckoro
MaTepualia  IPOUCXOIUT  JajibHEWIee  pa3BUTHE  ANTOPUTMUYECKOTO |
a0CTPAaKTHOTO MBIIIJIEHUSI YyYalluxcs, (QOPMUPYIOTCS HABBIKM J€IyKTUBHBIX
paccykJIeHud, paboTbl C  CUMBOJBHBIMH  (hopmMamu,  INpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCHMOCTEH B BHJIE PABEHCTB W HEpPaBEHCTB. AnredOpa
npeanaraetr d(QQeKTUBHbIE HWHCTPYMEHTHI IS pEHICHUS MPAKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3aja4, HarjsiJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

ConepxxarenbHo-MeTouYeCKass JHUHUA «DYHKIMH U TpaQUKH» TECHO
NePerieTaeTcs ¢ IPYruMU JTUHUSIMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEIOBATENbHOCTD U3Y4YEHUS Marepuana. Nzyuenue CTEIEHHOM,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMI, UX CBOMCTB
u rpadKOB, UCTIOJIb30BaHUE (DYHKITUI ISl pEIIeHUs 3aJad U3 JAPYTUX YUEOHBIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBSI3aHO KAaK C MAaTEeMaTHYECKUM aHAIH30M,
TaKk U C pElICHHEeM YpaBHEHUW W HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMYyJaMU 3aBUCHUMOCTU MEXIY
pa3MYHBIMM BEJIMYMHAMH, HCCIIENOBaTh IOJy4YeHHble (DYHKLUWHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofep>KaTeIbHON JTUHUN HAlleJIeH HA pPa3BUTHUE YMEHHM
U HaBBIKOB, IO3BOJSIOIIMX BbIpAXAaTh 3aBUCUMOCTH MEXKIy BEIWYMHAMU B
paznuuHoi ¢dopme: aHaAIUTHYECKOU, rpaduueckoi u cimoBecHou. Ero usydenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHNIO ¥ KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauana mareMaTrnyeckoro aHalivsza» MO3BOJISIET
CYILLIECTBEHHO PAaCUIMPHUTh KPyT KaK MaTeMaTHUYECKHX, TaK W MPUKIAIHBIX 3a]ad,
JIOCTYITHBIX OOYYaroIUMCs, Y KOTOPBIX MOSBISETCS BO3MOXXHOCTh MCCIIEOBATh U
CTpOUTh TpaduKkd (YHKIUH, ONpeneNnsTh HX HauOONbIINE U HAUMEHbBIIHE
3HAYEHHUA, BBIYUCIATH IUIOMAAA (GUryp U oObEMBI TN, HaXOAUTh CKOPOCTH H
YCKOpeHHsl TmpoueccoB. JlaHHas coaepkarenbHas JMHUSA OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MAaTeMaTHYEeCKUX MOJEIEH peanbHbIX CHTyaluH,
HAXOXKJEHUSI HAWIYUIIero pelieHus B MPUKIAJHBIX, B TOM YHUCJE COLHUAIBHO-
HKOHOMHYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBAMHM MAaTeMaTHYeCKOro aHajin3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOrO, (POPMaIbHO-IOTMYECKOIO0 U KPEaTUBHOIO
MBILUICHUS, (OPMHUPOBAHUIO YMEHMH pacro3HaBaThb MPOSBICHHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHKe U uckycctBe. OOywaromuecs y3HAIOT O
BBIIAIONINXCST PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHS MaTeMaTHUKUA Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-MeTOANYECKas JTUHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIIEHA  DJIEMEHTaM  TEOPUUM  MHOXKECTB.  TEOpEeTUKO-MHOKECTBEHHBIC
MIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOW MAaTEMaTUKH U MpPEIararoT



Haubosiee yHUBEPCaIbHBIN SA3bIK, OOBEAMHSAIOMINUN BCE Pa3Aeibl MaTEMaTHKU U €€
MIPUJIOKEHUM, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE AUCUUILIMHBI B €IMHOE
nenoe. [loaroMy BaXXHO AaThb BO3MOKHOCTH IIKOJBbHUKY MOHUMAaTh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKU W HCIOJb30BaTh €ro Ui
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hadajma MaTeMaTHYECKOrO aHajau3a» MPHUCYTCTBYIOT
TAKK€ OCHOBBI MATEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOPbIE IPU3BaHbI
c(OpMHPOBaTh HABBIKK OCTPOEHUS MOJIENIEN peajbHbIX CUTyallui, UCCIIEI0BAaHUS
ATUX MOJIeNIel C TMOMOINBIO ammapara ajreOpbl U MaTeMaTUYECKOrO aHaiu3a |
MHTEPIPETALNUN TOJTYYEHHBIX Pe3yJIbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXKbIi
U3 pa3/ieNioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepHUall Kypca IIMPOKO HUCIIONIb3YeTCs
JUISL pelIeHusl MPUKIaAHbIX 3a1a4d. [Ipy peleHnn peanbHbIX TPAKTUYECKUX 3a]ad
ydauiecs: pa3BUBalOT HaONIOAAaTEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HMCIOJIB30BAaTh AHAIOTHIO, 0000MIATh M KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTh MO (HOPMUPOBAHMIO HABBIKOB PEIICHUS MPUKIAIHBIX
3aJlady OpPraHMU3yeTcsl B MPOIECCe M3YyUEHHUs BCEX TeM Kypca «AuredOpa u Hadaia
MaTeMaTUYECKOr0 aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM miaHe Ha H3yde€HHE Kypca anreOpbl U HadyaJl MaTeMaTHYECKOTO
aHanm3a Ha 6a30BOM ypOBHE OTBOAMTCS 2 yaca B Hezemo B 10 kimacce u 3 yaca B
Hezeno B 11 kiacce, Bcero 3a 1Ba roga ooyuyenus — 170 yacos.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

Yucji1a ¥ BBIYUCTICHUSA

PannonanbHbie ynciaa. OOBIKHOBEHHBIE W JECATUYHBIE IpOOHM, MPOLIEHTHI,
OEeCKOHEYHbIE  IMepUOauYecKre  ApoOu.  ApupMETHUEeCKHE  Olepaluu  C
palMOHAILHBIMU YUCJIaMU, TpeoOpa30BaHus YUCIOBBIX BhIpaxkeHUl. [Ipumenenue
Ipo0el U MPOUEHTOB JUIsl PEIICHHs] TPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUM U PEATBbHOM )KU3HH.

JevictBurenpHble 4yuciaa. PanuoHanbHble W MPPALMOHAJIBHBIE YHCIIA.
Apudmernueckre orepanuu ¢ JEHCTBUTEIBHBIMM uuciaMu. [IpubnumxénHble
BBIYMCJIEHUS, TIPABUIIA OKPYIJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Cremmenp ¢ menbiM  mokaszareneM. CranmaptHas (Qopma  3ammcu
JNeNUCTBUTENbHOTO uucia. Mcemonp3oBaHue monxonsmied  GoOpMbl  3alucU
JEWCTBUTENBHBIX YHUCEN ISl PELICHUS MPAKTUYECKUX 3aJad U MPEICTABICHUS
JTAHHBIX.

ApudmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  [leiictBus ¢
apu(MeTHYeCKUMU KOPHSMHU HaTypaJIbHOM CTETEHHU.

CHHyC, KOCMHYC U TaHT'€HC YMCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
aApPKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa u TOXAECTBEHHbIE TPEOOPA30OBAHMUSL.

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUN. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHHE, KOpEHb YypaBHEHHUs. HepaBeHCTBO, pelIeHME HEPABEHCTBA.
Merton uHTEpPBAJIOB.

Pemenue nenbix v IpoOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemienue nppaninoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHMM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a/1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peaIbHON KU3HU.

DYyHKIUHN U TPaPUKU

OyHkIus, crnocoObl 3amanus ¢GyHkmua. [paduk  yakmum. BzammHO
oOpaTHbIe (DYHKIIHH.

OO6unacth ompenesaeHuss 1 MHOKECTBO 3HaueHud ¢yHkuuu. Hymu dyHkmm.
[TpomesxyTkH 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

Crenennas QyHKIUS C HATYpaJbHBIM U LIENBIM MOKa3aTeneM. E€ cBolicTBa u
rpaduk. CBo¥icTBa U rpauK KOPHS 1-OW CTEIICHHU.



TpuroHomerpudeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(GyHKITUH 9UCIIOBOTO apryMEHTA.

Havaja MmaTeMaTHY€CKOI0 aHAJIN3a

ITocnemoBaTenLHOCTH, CITOCOOBI 3aJIaHUs MOCJIeJ0BATEIbHOCTEH.
MOHOTOHHBIE ITOCIEI0BATEIBHOCTH.

Apudmerrnueckas U reomeTpudeckas mporpeccuu. beckoHeuHo yObIBaromas
reomeTpuydeckas nporpeccusi. Cymma OECKOHEUHO YyObIBaroleld Te€OMETPUUECKOMN
nporpeccund. Mopmylia CIOXKHBIX MPOLEHTOB. VCronb30BaHWE MPOTPECCUU A
peIICHUs pealIbHBIX 3a7a4 MPUKIIAJHOTO XapaKkTepa.

MHoKecTBa U JIOTHKA

MHOX€eCTBO, Omepaluyd HajJ MHOXKecTBamu. Jmarpammbl Oinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjis OMNHCAHHS PEeallbHbIX
MIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX YICOHBIX ITPEIMETOB.

Onpenenenue, TeopemMa, CJI€ACTBUE, 10KA3aTEIbCTRO.

11 KIIACC

Yucsia ¥ BIYMCICHHUS

HarypanbHubie u nienbie yncina. [Ipu3Hakyu 1eIMMOCTH LEIIbIX YHACEIL.

Crenens ¢ palmoHaIbHBIM NTOKa3aTeraeM. CBOICTBA CTETICHMU.

Jlorapudm uncna. JleciTuuHble U HATypaIbHbIE JTOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpOXKEHHM, COACPKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COJEPKAIIUX CTENEHH C PAIMOHAIBHBIM
MTOKA3aTEJIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHUSI U HEPABEHCTBA.

CucTtembl TMHENHBIX ypAaBHEHHW. Pemenne npukiIagHbIX 3a1ad ¢ MOMOIIBIO
CUCTEMBI JTUHEHUHBIX YPABHEHUN.

CurcreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3aJad M 3a/ad W3 pa3JuvHbIX 00JlacTell HAyKHM W peajbHOU
JKU3HHU.

DOyHKUMHA U TPaPUKHn

Oyukius.  [lepuonuueckne  ¢yHkuuu. [IpomMexxyTkm  MOHOTOHHOCTH
bynkuuu. MakcumMymbl U1 MUHUMYMBl QyHKUMU. HaunOonbliee u HauMmeHbIIee
3HaueHHEe (DYHKIMH HA IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIMHN, X CBONCTBA U TpadUKH.

[Toka3zarenbHas u norapupmMuyeckast PyHKIUU, UX CBOWCTBA U IpaUKU.



Hcnonp3oBanue rpa@ukoB QPYHKIUN ISl peIIeHUs YpaBHEHUW U JIMHEWHBIX
CUCTEM.

Hcnonw3oBanue rpadukoB QGYyHKIMN JUIsI KCCIEIOBAHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT NPH PEIICHHM 3aJad U3 APYrUX y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

HenpepoiBHble GyHKIIMU. MeTO UHTEPBAJIOB /JIs1 PEIICHHS] HEPABEHCTB.

[IpousBoanas  QyHkuuu. ['‘eomerpuueckuii ©  (QU3HYECKUH  CMBICH
MIPOU3BOJHOM.

[IpousBoaHble  dNeMEHTapHBIX  (QyHKIUA.  DopMyibl  HAXOXKICHUS
MPOU3BOJAHON CYMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxx/ieHue HanOobIIero 1 HaMMEHbIIEro 3HaUYeHUs! (PyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4YlIEro pPENIEHUS B
NPUKIAIHBIX 3ajadaxX, Ui OINPENEICHUs CKOPOCTH MPOLECCa, 3aJaHHOIO
dbopmyIoii umu rpadUKoM.

[TepBooOpa3zHas. Tabnuiia mepBooOpa3HbBIX.

Wurerpan, ero reoMerpudyeckuid u (u3Mdeckuid cmbica. Boluucnenue
uHTerpana no gpopmyne Herorona—IJleiiOHuna.



IINIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne yueOHOro mnpeamera «MaremaTukay JOJDKHO o0OecneunBaTh
JIOCTIDKEHHE Ha YPOBHE CPEHEr0 001Iero 00pa3oBaHusl CISAYIOMNUX JIHYHOCTHBIX,
MeTaInpeIMETHBIX U TIPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3ynbTaThl OCBOCHHS MPOTPaMMBI  y4eOHOTO MpeaMeTa
«MaremaTrka» XapakTepU3yIOTCS:

I'paxxpaHckoe BOCTIMTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOT'O
M OTBETCTBEHHOIO WJI€HAa POCCUHCKOr0 OOIEeCTBA, MPEJACTABICHUEM O
MaTeMaTHYECKHX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
Mporeayp TpaxiaaHCKOro ooOmecTBa (BBIOOPBI, ONPOCHI W TMp.), YMEHHEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
(GYHKIUSMHA 1 HA3HAYECHHUEM.

[TatproTnyeckoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTBIO POCCUICKON IpaXkIaHCKOW UJICHTUYHOCTH, YBAKECHHS K
MPOIUIOMY Y HACTOSIIEMY POCCUMCKOW MAaT€MAaTUKHU, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHHN B JIPYTrdX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOrO HapoJa;
c(hOPMHUPOBAHHOCTBIO ~ HPABCTBEHHOT'O  CO3HAHHUS, OSTHYECKOTO  IIOBEJICHUS,
CBSI3AaHHOTO C MPAKTUYECKUM MMPUMEHCHUEM JTOCTHKEHUN HAYKU U JAEATEIHLHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO.

DCTETUYECKOE BOCIIUTAHHE:

ACTETUYECKMM OTHOIICHHMEM K MHUpPY, BKJIIOYAs ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pellIeHUH, pacCyKJIeHUM;
BOCHPUUMUYHMBOCTHIO K MATEMAaTUYECKAM aCII€KTaM Pa3JInYHbIX BUJOB UCKYCCTBA.

du3n4ecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTBIO YMEHHUS TPHMEHATh MaTeMaTHYCCKHE 3HAHUA B
HWHTEpecax 370poBOro u 6e3o0macHoro odpasa »K1U3HHU, OTBETCTBEHHOI'O OTHOIIICHHS
K CBOEMY 3JI0POBBIO (370pOBOE NMHUTaHKE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U

OTHbIXa, peryJspHas buznyeckas AKTUBHOCTB); duznyeckoro
COBEPIICHCTBOBAHMA, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN
JEATEIIBHOCTBIO.

TpynoBoe BocIUTaHuE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuyHbiM  chepaM  TpPo(PEeCcCHOHANBHON  NEATENbHOCTH, CBSI3AHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIaHbI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MareMaTU4ecKoMy OOpa3OBaHHIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEW MKU3HMU, TOTOBHOCTBIO K AKTHUBHOMY
YYacTHUIO B PELICHUH NPAKTUYECKUX 33]1a4 MaTEMATUYECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCTIMTAHUE:

Cc(OPMUPOBAHHOCTHIO 3SKOJOTMUECKON KyJIbTYphl, MOHUMAHUEM BIUSHUS
COLMAJIBHO-DKOHOMHMYECKUX IPOLIECCOB HA COCTOSIHME NPUPOAHOM U COLMAIBHOMU
Cpelbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa SKOJOTMYECKHX MpolieM;
OpHEHTAIlMEN Ha NPUMEHEHME MATEMAaTHYECKMX 3HAHWM Ui pelieHus 3aaad B
o0acTh OKpy’Karolled cpeabl, IUIAaHUPOBAHMS TMOCTYIKOB M OLEHKH UX
BO3MOYKHBIX ITOCIICICTBUU I OKPYKAIOILIEH Cpebl.

[{eHHOCTH HAYYHOTI'O IMO3HAHUSA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKu M  OOIIECTBEHHON NPAaKTHKH, TOHUMaHUEM
MaTEeMaTUYECKOM HayKh Kak cQepbl YelIOBEUECKOW MeATeNbHOCTH, JTaloB ¢
pa3BUTHA WM 3HAYUMOCTH JUIA Pa3BUTHUS LUBWIM3ALUWH;, OBJIAJACHUEM SA3BIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJNbTYpOM KakK CpPEICTBOM IIO3HAHUSA MMHPA;
TOTOBHOCTBIO OCYILECTBJIATH IPOEKTHYIO M MCCIENOBATENBCKYIO JIESITENbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHHUS IMPOTpaMMbl YYEOHOTO TpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
OelcmeUsAMUY, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU 0eUCMEUIMU.

1)  Vuueepcanvnvie  no3nasamenwvmvie  Oeticmsus, — odecnedusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00YyUaowuxcs (o0ceoeHue
Memoo08  NO3HAHUSL  OKpYyHCAlowe2o0  Mupd,  NpuMeHeHue  J0SUYECKUXx,
uccne008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBbie I0rMUECKHE 1ENUCTBUS:

e BBIABIIATH U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpENeNICHUs]  TOHATHH; YCTAHABIMBATh CYIICCTBCHHBIM  MPHU3HAK
KJaccu(UKaIuy, OCHOBAaHUSA T OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpHUIATEIbHBIC, €IMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M M
npotuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHUSIX W YTBEPKICHHSIX;
npeajiaraTb ~ KPUTEPUM Ui BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

JeNaTh BBIBOJBI C HMCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;
MIPOBOIUTH CaMOCTOSATEIHLHO JTI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUH (MIPSAMBIE U OT IPOTHUBHOIO), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

BBIOMpATh CIOCOO pelieHus ydeOHOW 3adadd (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOONEee TMOAXOMIIMHNA C YIETOM
CaMOCTOATEIILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBrle ucciienoBarenbCcKue IEUCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAaK HCCIIEOBATEIbCKANA MHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BOMPOCHI, (UKCUPYIOLUIUME MPOTHUBOpPEUYHE, NpoOIeMy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

MIPOBOIUTH CaMOCTOATEIHHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTE MaTeMaTUYecKOro
0o0BEKTa, SABJICHHS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SBJIICHUSMU, IPOIIECCAMU;

CaMOCTOATENTHHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIEHUI;

IIPOTHO3UPOBAaTh BO3MOJKHOE pa3BUTHE MPOLECCA, a TaKKE BBIIBUIaTh
MIPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabota ¢ undopmanmeii:

BBISIBIIATh JepUIMTHI MH(DOpMALMU, JAHHBIX, HEOOXOAMMBIX JUIsI OTBETA
Ha BOIIPOC U JJIsl PELLICHUs 3a/1a4u;

BbIOMpaTh  MHPOPMALMIO U3  HCTOYHMKOB  PA3IMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(MOPMAIUIO
pa3IUYHBIX BUIOB U OPM IIPEICTABIICHHUS,

CTPYKTYpUpPOBaTh UHPOPMAIUIO, PEJCTABIATh €€ B pa3inyHbIX (popmax,
WJLTIOCTPUPOBATh TpadUyuecKy;



2)

OLICHUBATH HaJIE)KHOCTh uHbopMaIu o CaMOCTOSITEIIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.
Yuueepcanonvie  KomMmMyHuxamueuwle Oelicmeus, obecneyugarom

CPOPMUPOBAHHOCIb COYUATLHBIX HABBIKOS 00YUAIOUWUXCAL.
OO0wieHue:

BOCIIpUHUMATh U (OPMYJIUPOBATH CYXACHHUS B COOTBETCTBHUHM C
YCJIOBHUSIMHU U LIENISIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a1a4i, KOMMEHTUPOBATH ITOIYUYEHHBIN pe3ysbTaT;

B X0 00CYXAECHHUS 3a/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK/1a€MOM TEMBI,
npoOJIeMbl, periaeMoi 3aJ1auu, BEICKA3bIBATh UIEH, HALICJICHHBIE HA MMOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHHKOB AHaJIOra, OOHapy»XMBaTh pa3jIMuUe€ U CXOJCTBO MO3ULMM; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJadyd,  SKCIEPUMEHTA,
UCCJENIOBAHMS,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAI[MN U OCOOCHHOCTEHN ayUTOPHH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
MHIUBUYAJIbHON paOOThI PU PEIICHUH YUEOHbIX 3a]ja4; IPUHUMATD LIEJIb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alM0 COBMECTHOM
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPyNIOBBIX (hopMax padboThl (00CYykaeHUs1, 0OMEH MHEHMIA,
«MO3TOBBIE€ IITYPMbD» W MHBIE); BBINOJHATH CBOI 4YacTh pPadOTHl H
KOOPAMHUPOBATb CBOM JEUCTBUS C JAPYTUMU UJI€HAMH KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(OpMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBHSI.

Vuusepcanvnuvie  pecynamuenvie  Oeticmeus, obecneuusaiom

GdopmuposaHrue cMbLCIO0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranuzanusi:

COCTABJIATH IIJIaH, aJITOPUTM PCIICHUA 3a1a4U, BBI6I/IpaTB croco0 pemcHus C

y4€TOM UMEIOLIUXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOW MH(pOpMaLUu.
CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMHU [O3HABAaTEIbHOM peQieKCHH KaK OCO3HaHHUA
COBEPLIAEMBIX JEUCTBUM U MBICIMTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BIaJeTh CcHoco0aMu CaMOINPOBEPKHM, CAMOKOHTPOJS Mpolecca U
pe3yJabTara peleHnss MaTEMaTHIECKOM 3a/1auu;



e TPEABHUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PELICHUU
3alaud, BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMIEHHBIX OIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEId U YCIOBUAM, OOBICHATH
MPUYUHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «Anredpa v Hadajla MaTeMaTUYECKOTO aHAIU3a»
Ha YPOBHE CpeHEro oO0Iero oopa3oBaHUs JOJKHO OOECIEeYMBATH JIOCTHIKCHHE
CJICYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucnaa v BBIYMCICHUSA

OnepupoBaTh MOHSATUSMH: pALUMUOHAJIBHOE M JCHCTBHUTEIBHOE YHCIIO,
OOBIKHOBEHHASI M IECATUYHAS POOb, MPOIEHTHI.

Boimonusate  apudmeTuyeckre  onepaldd  C  PANMOHAIBHBIMM U
JICUCTBUTELHBIMH YHUCIIAMU.

BoimonusaTe npuOIuKEHHBIE BBIUMCICHUS, UCTIONB3YS MpaBUila OKPYTJICHHUS,
JIeNIaTh IPUKUAKY U OLIEHKY PE3yJIbTaTa BHIYMCIICHUM.

OnepupoBaTh MOHATUSMHU: CTEMECHb C LEIbIM IOKa3aTeJIeM; CTaHJapTHas
dbopma 3ammMcu JAEUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPAIbHOW CTEIICHH,
MCIIOJIb30BaTh MOAXOAANIYI0 (POPMY 3aMUCH JIEHCTBUTENBHBIX YUCEN JJISl PEIICHMUS
MPAKTUYECKUX 3a7a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YIJIa;
MCIOJIB30BATh 3aMMHMCh MPOU3BOJILHOTO yTiia Yepe3 00OpaTHbIC TPUTOHOMETPUUSCKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUAMU: TOXKIECTBO, YPABHEHHUE, HEPABECHCTBO; ILIEJIOE,
palMOHAIbHOE, UPPALHOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHHUE;

BrinonHaTh npeoOpa3zoBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUW M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimonasaTh ipeoOpazoBaHMs MENBIX, PAMOHATBHBIX M HUPPAIIMOHATBHBIX
BBIDAXKCHUM WM pellaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
HMppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHATh YpaBHEHHSI U HEPABEHCTBA JIJISI PELICHUSI MATEMaTUYECKUX 3a]1a4
Y 3a]71a4 U3 PA3IMYHbBIX 00JIacTel HAYKU U PEATbHON KU3HHU.



MogenupoBaTh peanbHblE CHTyalldd Ha S3bIKE anreOpbl, COCTaBJIAThH
BBIPQXXECHUS, YpPaBHEHHUs, HEPAaBEHCTBA [0 YCJIOBUIO 3ajauyd, HUCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCIIOIB30BAHUEM alllapaTa aireopsbl.

DyHKIUN U TPAPUKHU

OnepupoBarh MOHATUAMH: (YHKITUS, CIIOCOOBI 3a7aHusl (QYHKIMH, 00JIacTh
OINpPENETCHUs] U MHOXXECTBO 3HAaueHMH (yHKUMHU, rpapuk (yHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIIH.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUETHOCTh (YHKIUH, HYIU
(GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN I pEIIEHUS] YpaBHEHUI.

Crpoutb M yuTaTh rpaduku JUHEHHOW (DYHKIMH, KBaJApaTUYHOW (YHKLHUH,
CTENEHHOW (DYHKIIMH C LIEJIBIM MOKAa3aTeJIeM.

HcnonwszoBath Tpaduku (yHKUMH S8 HUCCIENOBaHHUS MPOLIECCOB U
3aBHCUMOCTEN IpU pEelIeHUH 33a7ad U3 APYTUX yUeOHBIX IMPEIMETOB U pealbHOU
’KU3HU; BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXKy BETUIMHAMHU.

Hauana maTeMaTH4ecKOro aHajiu3a

OnepupoBaTh MOHATHUSAMHU: TIOCIEIOBATENBbHOCTh, apudmeTnyeckas Hu
reoMeTpUYEeCcKasi IpOrpecCcuH.

OnepupoBaTh TOHATHAMH: OECKOHEUHO YOBIBalOIasi TeOMeTpUYecKas
Iporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH r€OMETPHUUECKON MPOTrPECCUMU.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEN U MPOTPECCUN AJIs PELLIECHUS
peabHbIX 33]]a4 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

OmneprpoBaTh MOHITUSIMH: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIN — ammapaT Juis  ONUCAHUS
pealbHBIX TPOIECCOB U SBICHWH, MPH PEHICHWH 3a]ad W3 JPYTUX y4eOHBIX
PEIMETOB.

OnepupoBaTb  NOHATHUAMU:  OINpEAENiEeHHEe,  Teopema,  CJE/CTBUE,
JI0Ka3aTeNbCTBO.

11 KIIACC

Yuciia 1 BLIYMCTIEHUS

OnepupoBaTh TMOHATUSMH: HATypaJIbHOE, I€J0€ YHUCIIO; HCIOIh30BaTh
NPU3HAKU JCTUMOCTH LEIBIX YMCEN, Pa3I0XKEeHHE YHCIIa Ha MPOCThIE MHOXKUTEIH
JUTS pEIlIeHus 3a/1ad.

OmnepupoBath MOHSATHEM: CTEIIEHb C PAIIMOHATLHBIM TIOKa3aTeJIeM.

OnepupoBaTh MOHATHUSMU: JIorapuPM UKCa, JECATUYHBICE U HATypaJbHbBIC
Jorapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHaTh CBoOMcTBa CTemeHM M NpeoOpa3oBaHUSl  BbIPAKEHUM;
ONEPHUPOBATH MOHATUSMH: MOKA3aTENIbHOE YPAaBHEHUE W HEPABEHCTBO; PELIATH
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Bremonusate npeoOpa3oBaHMsl  BBIPOKEHHUH, COAEpXKallUX JOorapu(msbl;
OIEpUPOBATh MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pELIATh
OCHOBHBIE TUIIBI TOTapU(MUYECKUX YPABHEHUI U HEPABEHCTB.

HaxoauTe pemenust mpoCcTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MNOHATHSMHU: CHCTEMA JIMHEWHBIX YpaBHEHUI U €€ pEILICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a4ad.

Haxoauts pelieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PalMOHAIBHBIX
YPaBHEHHUU U HEPABEHCTB.

MogenupoBaTh peanbHblE CHTyalldd Ha S3bIKE ainreOpbl, COCTaBJIAThH
BBIDAXXCHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBUIO 3aJayy,
MCCJIEeI0BATh MOCTPOECHHBIE MOJIETHU C UCIOJIB30BAHUEM ammapara aareophl.

DyHKIUN U TPAPUKHU

OnepupoBaTh MNOHATUAMU: NEpUOAMYECKas  (QYHKUUS, TMPOMEXKYTKU
MOHOTOHHOCTH (YHKLMH, TOYKHM OJKCTpeMyMa (yHKUMH, Haubojbllee U
HauMeEHbIlee 3HaYeHUs (QYHKUMM Ha MPOMEXKYTKE; HCIOIB30BATh HUX IS
UCCIEeI0BaHUs PYHKIMH, 3aJaHHON rpa)uKOM.

OmnepupoBaTh MOHATHSMH: TpaQHUKU TMOKa3aTeNbHOM, JorapugMUuecKoi u
TPUTOHOMETPUUYECKUX (YHKIUI; n300paxarh UX Ha KOOPJIMHATHON IJIOCKOCTH U
WCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUN U HEPABEHCTB.

N300paxarb HA KOOPAMHATHOW IUIOCKOCTH T'pa(UKU JTHUHEHHBIX ypaBHEHHI
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHEMHBIX YPaBHEHU.

Hcnonp3oBath rpaduku (QyHKUMH JJI1  HUCCIENOBaHUS IPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHaJIM3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHAS (PYHKIIMS; TPOU3BOAHAS (YHKIINH;
UCIOJIb30BaTh T€OMETPUUYECKUHN U (PU3UUECKUN CMBICI IPOU3BOJHON JUIsl pELIEHMUS
3a7ad4.

HaxonuTh mpon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIATH POU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIHII.

Hcnonp30BaTh NPOM3BOJHYIO JJIS1 UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
U SKCTPEMYMBI, TPUMEHSTh PE3YyJIbTAThl UCCIIEIOBAHUS K IOCTPOCHUIO IPauKOB.

Hcnonp30BaTh NMPOM3BOAHYIO [UISl HAXOXKACHUS HAWIYYLIErO0 PELICHHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATHSAMHU: TiepBOoOOpa3Hasi W  UHTErpayl; IOHUMATb
reOMETPUYECKU U (PU3NUECKUN CMBICI MHTErpaa.



Haxonute mepBooOpa3Hbie dIeMEHTApPHBIX (DYHKIIHI; BBIYHCIATh MHTETPAT
o ¢hopmyiie Hetorona—JleiiGuua.

PemaTe mpukiagHbie 3aa4ud, B TOM YHCIIEC COIMAILHO-DKOHOMHUYECKOTO H
buznyecKoro xapakTepa, CpeCTBAMH MaTEMaTHIECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (undposbie)
Kontpoabnbie | IlpakTudyeckue
n/n MPorpamMmbI Bceero oOpa3oBaTe/ibHbIEC
padoTbl padoTbI
pecypchl
MHoxecTBa pallMOHAIBHBIX U
1 eMCTBUTEIBHBIX YKcell. PanimoHanbHbIC 14 1 bubmiorexa LOK
A - rall https://m.edsoo.ru/1568aba3
YpaBHEHUSI U HEPABEHCTBA
) Oynkuuu u rpaduku. CTeneHs ¢ HelbM 6 bubnuoreka [JOK
HOKa3aTelieM https://m.edsoo.ru/1568aba3
3 ApudmeTrueckuil KOpeHb N—OH CTETIEHHU. 13 1 bubnnorexa [IOK
HppanmoHanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMy bl
4 T I/II;OI}{IOMG . TpuronoMeTprudecKue 22 1 bubmorexa LOK
p TP P p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 IlocnenoBaTeIbHOCTH U IPOTPECCUU 5 bubmorexa LHOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS 3 ) bu6nmoreka [JOK
3HAaHUH https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KIIACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Kontpoasnbie | IlpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcebl
CreneHb ¢ pallMOHAIbHBIM ITOKA3aTEIEM.
1 [TokazarenpHas ¢pynkums. [lokazarenbHbie 12 1 bubmorexa [OK
YHKLUA. https://m.edsoo.ru/fl1c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapupmuueckas GyHKIus.
2 Horapniwmecxne (byaBI—IIleHI/IH u 12 bubmorexa HOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpuueckne GyHKIUNA U UX
3 pa(bmq/l T II:/)IFOHOMeT q)p?qecine 9 1 bubamorexa [TOK
P P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubnuorexa [JOK
4 [IpousBoanas. I[Ipumenenne npou3BOAHON 24 1 hitps://m.cdsoo.rw/fl 1 cdafd
5 WNHTerpan u ero npuMeHeHus 9 bubmmorexa [TOK
P P https://m.edsoo.ru/f11c4afd
. bu6mmoreka [IOK
6 CrcTembl ypaBHeHmji 12 ! https://m.edsoo.ru/fl1c4afd
7 HarypanbHble u nesnble yncna 6 bubmorexa HOK
yP H https://m.edsoo.ru/f11c4afd
g [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 ) bubnuorexa [IOK
3HAHUU https://m.edsoo.ru/fl1c4afd
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IHOYPOYHOE IIJTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HMara uupposbie
Tema ypoka Kontpoasnbie | IlpakTudecku
n/n Bcero u3yyeHusi | oOpa3zoBaTe/ibHbIE
padoThI e padoThI
pecypcsbl
MHoecTBO, omnepauu HaJl Eub 10K
nonuoTeKa
1 MHOX€eCTBaMU. JluarpaMMbl 1
i B https://m.edsoo.ru/746d5dce
nnepa—BeHnHa
PanmonaneHeie ynca.
) OOBIKHOBEHHBIE U AECATUYHBIC 1 bubnuorexa [JOK
JpoOH, IPOIICHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
nepuoArYEcKrue Ipoou
Apudmerrueckue oneparuu ¢
3 parMoHaIbHBIMHA YHCJIAMH, | bubmuoreka [JOK
peoOpa30BaHMsI YUCITOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUM
[Tpumenenue npobeit U NPOIEHTOB
4 JUTSL peIIeHUs IPUKIIATHBIX 3a/1a4 U3 | bu6mmoreka [{JOK
Pa3JIMYHBIX OTpacyieil 3HAHUHU 1 https://m.edsoo.ru/44dd1046
peanbHON KU3HU
[Ipumenenue npobeit 1 IpPOLEHTOB
5 JUTSL pellieHus IPUKIIAIHBIX 3a/1a4 U3 | bu6mmoreka [JOK
pa3IMYHBIX OTpaciell 3HAaHUU U https://m.edso0o.ru/d99d8c74
pEaIbHOM JKU3HU
6 JleficTBUTENIbHBIE YKCIIA. 1 bubmuoreka [JOK

PanyioHanbHbIE M HppaMOHAJIBHBIC

https://m.edsoo.ru/2f36a36f



https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/be888093
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/746d5dce

qucia

Apudmernueckue onepanun ¢

bu6moreka [JOK

byskun. Hynu dyHkiumm.

7
NEeNCTBUTENbHBIMU YUCIIAMU https://m.edsoo.ru/a97a12d9
[TpuGnuxEHHbBIE BEIYNCIICHUS,
8 IIpaBUIa OKPYIJIEHUS, IIPUKHAIKA U Bubmiorexa IIOK
p Py » TIPHKHA . https://m.edsoo.ru/cb723fbd
OIICHKa pe3yJibTaTa BBIYUCICHUHN
9 ToxecTBa U TOXIESCTBEHHBIE bubmuoreka [JOK
npeoOpa3oBaHuUs https://m.edsoo.ru/3a23ac15
10 YpaBHEHUE, KOPEHb YPaBHECHUS bubmmorexa TIOK
p » KOP yp https://m.edsoo.ru/11ac68be
11 HepaBeHcTBO, peleHre HepaBeHCTBA bubmmorexa TIOK
p P p https://m.edsoo.ru/50bdf26d
bu6moreka [JOK
12 M
CTOL MHTEpBAJIOoB https://m.edsoo.ru/775£5d99
Pemenne uensix 1 1poOHO-
13 AlMOHAILHBIX aBI;eHI/Iﬁ u Eubmorexa IIOK
patt yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonrponbHas pabora o Teme
"MHOkeCTBa PallMOHATIBHBIX U
14 €lICTBUTEIbHBIX UHCEN Bubmiorexa IIOK
a ’ https://m.edsoo.ru/1914a389
PanrionansHbie ypaBHEHUS U
HEpaBeHCTB"
OyHKIMA, CII0COOBI 3a1aHU
15 )] yHK IlI/H/I B3aumno 06H aTHbIE Bubmmorexa LIOK
YHKIHH. p https://m.edsoo.ru/226eecabf
byHKIIUN
I'padbux pyaxumuu. OdnacTsb
paduic dyrKi . bu6mmoreka [JOK
16 ONpeNIeTICHUSI U MHOKECTBO 3HAUEHU I

https://m.edsoo.ru/763e75ee



https://m.edsoo.ru/1914a389
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/cb723fbd

[TpoMexyTKH 3HAKOTIOCTOSIHCTBA

17 Yéraple 1 HEYETHBIC QYHKITUT bubmmorexa OK
YHIH https://m.edsoo.ny/ff4564ad
CreneHsb ¢ IeIBIM ITOKa3aTeIeM.
18 CrannaptHas hopma 3armmicu bubmmorexa OK
aniap p htps://m.edsoo.ru/66446d3¢
JNEHCTBUTENLHOTO YnCiIa
Hcnonp3oBanue moaxoasmeit Gopmbl
19 3aIMCH ICUCTBUTEIIBHBIX YUCETT JITS bubmuoreka [JOK
peIIeHns MPAKTUIECKUX 3a/1a9 1 https://m.edsoo.ru/6eadc6fl1
MIPEICTABJICHUS TaHHBIX
Crenennas GyHKUIHUS C HATYPaIbHBIM
20 U LEJIBIM HO(II()ZSaTGJIeM Eé }CIEOfICTBa u bubmmorexa LIOK
t ' https://m.edsoo.ru/325a047
rpadux
)1 Apudmernueckuii KOpeHb bu6nuoreka IIOK
HATypaJIbHON CTEIICHU https://m.edsoo.ru/d82¢36d4
” Apudmerndeckuii KOpeHb bubnmuoreka [JOK
HAaTypajabHOMN CTEIIEHU https://m.edsoo.ru/fe7fc4db
7 CaoiicTBa apu(pMEeTUYECKOTO KOPHS bu6mmoreka [JOK
HaTypajlbHON CTEIICHU https://m.edsoo.ru/d0f0b260
24 CBoiicTBa apu(PMETHIECKOTO KOPHS bu6mmoreka [JOK
HaTypajabHON CTEIICHU https://m.edso0o.ru/c3389865
75 CaoiicTBa apu(pMETUIECKOTO KOPHS bu6mmoteka [JOK
HaTypaJabHOM CTEIICHU https://m.edsoo.ru/444c4b9c
26 JeiicTBus ¢ apudMeTHIecKuMu bu6nuoreka IIOK
KOPHSIMU N—OU CTEIEHU https://m.edsoo.ru/54b815¢5
7 JeiicTBus ¢ apupmMeTHIECKUMU bubnuorexa [JOK

KOpHAMU n—o# cTeneHu

https://m.edsoo.ru/83105a0e



https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/ff4564ad

)3 JeiicTBus ¢ apupmMeTHIeCKUMU bu6mmoreka [{JOK
KOPHSIMU N—OW CTENEHU https://m.edsoo.ru/2ab1c7bc
29 JleiicTBus ¢ apupMeTHUECKUMU bubnuorexa LIOK
KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/eacb053¢c
30 HeiicTBus ¢ apudMeTHIecKuMu bubnuoreka LIOK
KOPHSMU N—OW CTENEHU https://m.edsoo.ru/8a5ada51
31 Pewrenne nppanoHaIbHbIX bu6nuoreka LIOK
YPaBHEHUN U HEPABEHCTB https://m.edsoo.ru/69106ae7
1 Pemenne nppannoHaabHbIX bubnuorexa [JOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/9362fea9
1 Pemenne nppanmoHaabHbIX bubnuoreka LIOK
YpaBHEHUH U HEPABEHCTB https://m.edso00.ru/78d9b391
34 Pemenne nppannoHaibHbIX bubnuoreka LIOK
YpPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pewienne nppanoHaIbHbIX bubnuoreka LIOK
YPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/87e5e52d
16 CaoiicTBa u rpaduK KOpHS n-on bu6mmoreka [IOK
CTEIIEHU https://m.edsoo.ru/ebOcc5e3
37 CaoiicTBa u rpaduk KOpHs n-on bubnuoreka [JOK
CTENIEHU https://m.edsoo.ru/5f29b9b5
KonTponbhas pabota no teme
18 "ApudmeTrueckuii KOpeHb n—oi bubnuoreka LIOK
crenenu. MppammonanbHbie https://m.edsoo.ru/f13af630
ypaBHEHUS U HEpaBeHCTBA"
39 CuHyc, KOCHHYC ¥ TaHT€HC YHCIIOBOTO bu6mmoteka [{JOK
apryMeHrTa https://m.edsoo.ru/5f605ed0
40 CuHycC, KOCHHYC ¥ TaHT€HC YUCIOBOTO bu6mmoteka [JOK



https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/2ab1c7bc

apryMmeHra https://m.edsoo.ru/ec9f4d78
A1 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC bubnuoreka LIOK
YHACJIOBOTO apTyYMEHTA https://m.edsoo.ru/b8f5d49a
4 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC bubnuoreka LIOK
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/f1f9220
TpuronomeTpuueckasi OKpy>KHOCTb,
43 011;) e eﬂeHH: T I/IFOHOMeIT)yI/I%CKI/IX Bubmmorexa [IOK
Pt N P P https://m.edsoo.ru/6df195a0
(GYHKIMI YUCIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,
44 ONpeIeICHUE TPUTOHOMETPUUECKHUX Bubamorexa [JOK
e . P p https://m.edsoo.ru/6b61¢578
(bYHKIMI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE bu6mmoreka [{JOK
bopMyIIBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKUE bu6mmoreka [JOK
dbopmMyIIBI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKUE bu6mmoreka [JOK
dbopMyJTBI https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKHE bu6muoreka [IOK
dbopMyIIbI https://m.edsoo.ru/12d1413c¢
49 [IpeoOpazoBanue bubnuorexa [JOK
TPUTOHOMETPUUECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
50 [Tpeobpa3zoBanue bubnuoreka LIOK
TPUTOHOMETPUUYECKUX BBIPAKEHUIN https://m.edsoo.ru/09basSb3d
51 [Ipeo6pa3oBanue bubnuoreka LIOK
TPUTOHOMETPUYECKUX BBIPAKEHUHN https://m.edsoo.ru/1f4655da
57 [IpeobpazoBanue bubnuoreka LIOK

TPUTOHOMETPUYECKUX BBIPAKECHUN

https://m.edsoo.ru/76¢e9958
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53 [IpeoOpazoBanue bu6mmoreka [{JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUHN https://m.edsoo.ru/8fa598b5
54 Pemenne TpuronoMeTpuuecKux bubnuorexa LIOK
ypaBHEHUH https://m.edsoo.ru/6baefe19
PeuieHne TpUroHOMETPUYECKUX bubnuoreka LIOK
55 .
ypaBHEHUH https://m.edsoo.ru/al{f8d141
56 Peienne TpUroHOMETPUYECKUX bu6nuoreka LIOK
ypaBHEHUU https://m.edso0.ru/65a02d0
57 Pemenne TpuroHoMeTpUYECKUX bubnuorexa [JOK
YPaBHEHHUN https://m.edsoo.ru/0d8a770d
58 Pemenne TpuroHOMeTpUYECKUX bubnuoreka LIOK
ypaBHEHUH https://m.edsoo.ru/cec28774
59 Pemenue TpuroHoMeTpuuecKux bubnuoreka LIOK
ypaBHEHUH https://m.edsoo.ru/ebeec650
O6006menne o TemaM "OCHOBHBIE
60 TPUTOHOMETpUYECKHE (HOPMYJIBI Bubmmorexa LIOK
P P PMYJIBL | https://m.edsoo.ru/ae44ac4c
TpuroHnomeTpruyeckue ypaBHEHUS
KonrtponbHas pabora o Teme
"®opMyJIbl TPUTOHOMETPHH.
61 T HfOHyOMeTqueCKHe ’ Bubmmorexa LIOK
p | p . https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bceepoccuiickas
npoBepoyHas pabora
& HtoroBas koHTpoNbHas paboTa / bu6muoreka IIOK
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/188bbfbc
O060011IeH1E, CUCTEMATU3AlINS 3HAHUI
63 3a Kypc ajreOpbl 1 Hayal Bubamorexa [IOK
P P https://m.edsoo.ru/33e6629¢
MaTeMaTHueckoro aHanusa 10 kiacca
64 Apudmerndeckas U reoOMeTprUYeCKast bubnunoreka [IOK



https://m.edsoo.ru/b46a8228
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nporpeccuu. Mcnonp3oBanue
MIPOrPECCUU JIJISl peLICHHs] peabHbIX
3aJa4 MPUKJIAHOTO XapaKTepa

https://m.eds00.ru/d3666918

beckoneuHno yObIBarotias

65 reoMerpuueckas nporpeccusi. Cymma | bubnuoreka LIOK
OECKOHEYHO yOBIBAIOIICH https://m.edsoo.ru/1¢cbf72bl
reoMeTpPHUYECKOl mporpeccuu

bubmuoreka [JOK
) 1
06 OpMyJIa CHOMHBIX TIPOLEHTOR https://m.edsoo.ru/538fc437
b K
67 dopmyia CIOKHBIX TPOIICHTOB 1 no/morexa [0

https://m.edsoo.ru/c2627eca

O060011IeHNE, CUCTEMATU3AlIUS 3HAHUI
68 3a Kypc anreOpsl U Havda
MareMaTnuyeckoro agannsa 10 xkiacca

bu6mmoreka [IOK
https://m.eds00.ru/49f1b827

OBILIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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11 KIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Kontpoasnbie | IlpakTudecku
n/n Bcero u3ydyeHus | oOpa3oBaTejibHbIE
padoThbI e padoThbI
pecypcsbl
| Crenensb ¢ pallMOHAIbHBIM | bubnuorexa [JOK
IOKa3aTejeM https://m.edsoo.ru/a52939b3
. bu6mmoreka [JOK
2 CpoiicTaa crenein ! https://m.edsoo.ru/ff601408
3 [TpeoOpa3zoBaHue BhIpaKEHHUIA, | bubnuorexa [JOK
COJZIEpKAILUX PallUOHAIBHBIE CTENEHU https://m.edsoo.ru/3d87¢248
4 [Ipeobpa3zoBanne BbIpaKeHUIH, | bubnuoreka LIOK
COJIEpIKAIIUX PAllMOHATBHBIE CTEIICHU https://m.edsoo.ru/343c6b64
5 [TpeoOpa3zoBanne BbIpaKEHUH, 1 bubnuoreka LIOK
COJIEpKAIINX PAllMOHAIBHBIE CTEIICHU https://m.edsoo.ru/4064d354
6 Iloka3aTenbHble ypaBHEHUS U | bubnuoreka LIOK
HEPABEHCTBA https://m.edsoo.ru/be76320¢
7 Iloka3aTenbHble ypaBHEHUS U 1 bu6nuoreka IIOK
HEPABEHCTBA https://m.edsoo.ru/3d408009
g Iloka3aTenbHble ypaBHEHUS U | bubnuoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/bd5ff0ec
[TokazaTenbHblE YpaBHEHUS U bubnuorexa LIOK
9 1
HEPABECHCTBA https://m.edsoo.ru/cebf10c6
10 [ToxazaTenbHblE YpaBHEHUS U 1 bubnuoreka LIOK
HEPABEHCTBA https://m.edsoo.ru/536de727
11 [MokasaTenbHas GyHKIMs, €€ CBOMCTBA 1 bubaunoreka IIOK



https://m.edsoo.ru/536de727
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/be76320c

u rpadux

https://m.edso0o0.ru/85bc8132

KonTponbHas pabota no teme
"CTeneHs ¢ palliOHaIbHBIM

bu6moreka [JOK

12 nokasareseM. [lokazarenpHas hitps://m.cdsoo.rw/58¢82 12
¢dbynkuums. [TokazaTeapHbIe ypaBHEHUS U
HepaBeHcTBA"
bu6moreka [JOK
13 JI
orapHpm Hmcna https://m.edsoo.ru/3e3230d4
14 JlecsiTuHbIe U HATYpaJIbHbIE bubnuoreka LIOK
norapupMbl https://m.edsoo.ru/lea72162
ITpeoOpa3oBanue BbIpaKEHUH, bubnuoreka LIOK
15
coJIeprKaux Jorapudmel https://m.edsoo.ru/da48154c
16 [TpeoOpa3oBaHue BHIPAXKEHUH, bu6nuoreka IIOK
CoJIepKaIHX JIOTapU(MBbI https://m.edsoo.ru/4beff03b
17 [TpeoOpa3zoBaHne BhIpaKESHUIA, bubnuorexa [JOK
CoJIep KaIuX JorapupMbl https://m.edsoo.ru/fe1892d
18 [Ipeobpa3zoBanue BbIpaKEHUIH, bu6mmoreka [JOK
CoJIepKaIux JorapupmMbl https://m.edsoo.ru/fadb8aa5s
19 Jlorapudmudaeckne ypaBHEHUS U bu6mmoreka [{JOK
HEPABEHCTBA https://m.edsoo.ru/3034724e
20 Jlorapudmuueckue ypaBHEHUS U bu6mmoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/712ac2d9
71 Jlorapugmuueckue ypaBHEHHs U bubnuoreka LIOK
HEpPaBEHCTBa https://m.edsoo.ru/9e3{4bc9
” Jlorapudpmuueckune ypaBHEHUS U bu6mmoreka [JOK

HCPAaBCHCTBA

https://m.edsoo.ru/15bclctb



https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/da48154c

” Jlorapudmuueckas pyHkuus, e€ bu6mmoreka [{JOK
CBOMCTBA U Tpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmmaeckas pyHKIUS, €€ bu6mmoreka [{JOK
CBOMCTBA U TpaduK https://m.eds00.ru/9d102051
’5 Tpuronomerpuueckue GyHKINHU, UX bubnuoreka LIOK
CBOWCTBA U TpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GyHKINHU, UX bu6nuoreka LIOK
CBOWCTBA U rpaduKu https://m.edsoo.ru/d2e4601b
7 Tpuronometrpudeckue GyHKINH, UX bubnuorexa [JOK
CBOMCTBA U TpapuKu https://m.edsoo.ru/ba9da96d
78 TpuronomeTrpuyeckue GyHKINH, UX bubnuoreka LIOK
CBOMCTBA U rpauKu https://m.edsoo.ru/24ab3¢c53
29 [TprMepsl TPUTOHOMETPUUYECKUX bubnuoreka LIOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 IIpuMepsl TPUTOHOMETPUYECKUX bubnuoreka LIOK
HEPABEHCTB https://m.edsoo.ru/0c837397
31 IIpuMepsl TPUTOHOMETPUYECKUX bu6nuoreka IIOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
1 [IprMepbl TPUTOHOMETPUYECKHUX bubnuoreka [JOK
HEPABEHCTB https://m.edso00.ru/0f903c75
KonTponbhas pabota no teme
"Jlorapupmuyeckas GyHKIUS.
Jlorapudmuueckue ypaBHEHUS U
33 HEPaBEHCTBA. T pUTOHOMETPHUYECKUE Bubnrorexa LOK
p P P https://m.eds00.ru/10130727
GYyHKINH U UX
rpaduxu. Tpuronomerpuueckue
HepaBeHCTBA"
34 HenpepriBHble QyHKIINH bubnuoreka LIOK



https://m.edsoo.ru/10130727
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/d68bbe9d

https://m.edsoo.ru/403bfb0d

35 MeToa UHTEpPBAJIOB TSI pEIICHUS bu6moreka [JOK
HEPABEHCTB https://m.edsoo.ru/6db0b423
Metoa UHTEpPBAJIOB ISl pEIICHUS bu6mmoreka [JOK
36
HEPABEHCTB https://m.edsoo.ru/Oadbcelb
bu6mmoreka [JOK
IT
37 POU3BOHAs (yHKILHH https://m.edsoo.ru/0731ad3d
bubmuoreka [JOK
IT
38 POHSBOLHAS YKL https://m_edsoo.ru/723dd608
39 ['eomeTpryeckuit 1 pU3NUECKHUI CMBICIT bubnuoreka LIOK
MIPOU3BOAHOMN https://m.edsoo.ru/6¢8d36ff
40 I'eomerpuueckuii u GpU3NIECKUNA CMBICI bubnuorexa LIOK
MIPOU3BOAHOMN https://m.edsoo.ru/a413eca9
bu6mmoreka [JOK
41 IT i
POU3BOJIHBIC AIIEMEHTAPHBIX (PYHKIIHI https://m.cdsoo.rw/c7550e5f
bu6moreka [JOK
42 IT i
POH3BOMHbIC YIICMEHTAPHBIX (Y HKIHIL https://m.edsoo.ru/14ab3cdb
13 [Tpon3BoHast CyMMBI, IPOU3BEACHHUS, bubnuoreka LIOK
YacTHOTO (yHKIIUMA https://m.edsoo.ru/c12a0552
44 [IpousBoaHast CyMMBbI, TPOU3BEAECHUS, bu6mmoreka [JOK
YaCTHOTO (DYHKIIHIA https://m.edso00.ru/d598{201
45 IIpousBoaHas CyMMBbl, IPOU3BENECHNUS, bu6muoreka [IOK
4acTHOTO (DyHKIIUH https://m.edsoo.ru/1de34d4d
[IpumeHeHre Npou3BOAHOM K
46 HCCJIeI0BaHNI0 (DYHKIMHN HA bubmorexa [OK
g YHEH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb M SKCTPEMYMBI
47 [IprmeHeHre Mpou3BOAHOM K bu6nuoreka [IOK

MCCJIe0OBaHNIO (DYHKIMI Ha

https://m.edsoo.ru/a8caSad4



https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/403bfb0d

MOHOTOHHOCTB U SKCTPEMYMBIL

IIpumeHeHne Mpou3BOJHOM K

48 UCCIIeIOBaHMIO (DYHKINI Ha bubmmorexa LIOK
A YRR https://m.edsoo.ru/0b411edd
MOHOTOHHOCTH ¥ DKCTPEMYMBbI
IIpuMeHeHne Mpou3BOJHOM K
49 UCCIeIOBaHMIO (PyHKINH Ha Bubmmorexa LIOK
A YK https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI
Haxoxnenue HauOOJIBIIIETO U
50 HAaUMEHBIIIETO 3HAYCHUS (PYHKIIHH Ha Eubmorexa IIOK
y https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenne HanOOoJIbIIETO U
51 HAaUMEHbIIIETO 3HAYEHUS (PYHKIIH Ha Enbmrorexa IIOK
YHKI https://m.edsoo.ru/fb6a8act
OTpe3Ke
Haxoxnenne HanOoJIbIIEro u
52 HaWMEHBIIIETO 3HAYCHUS (PYHKIIMH HA brbmorexa [OK
YHKR https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOOJIbIIEro U
53 HaUMEHbIIIEro 3HaYEHUS (PYHKIIMH Ha bubmmorexa LIOK
YHEH https://m.eds00.ru/d9469916
OTpe3Ke
Haxoxnenue HanOoIIBIIETO U
54 HAaUMEHBIIIETO 3HAYCHUS (PYHKIIMH Ha bubmmorexa IIOK
YHKR https://m.edsoo.ru/ad15000e
OTpEe3Ke
Haxoxnenue HauOOJIBIIIETO U
55 HAMMEHBIIIETO 3HAYCHUS PYHKLIUHU HA Bubmmorexa LIOK
YHKH https://m.edsoo.ru/86adcbfd
OTpe3Ke
ITpumenenue IPOU3BOIHON JJIS
56 P P A g bubnuoreka [JOK

HaxO0XJACHUS HAWTYULIEro pelIeHUs B
MPUKJIAIHBIX 3a4a4ax, JJIs

https://m.edsoo.ru/13205d80



https://m.edsoo.ru/13205d80
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/0b411edd

OTIpeIeIICHUs] CKOPOCTH TPOoIecca,
3alaHHoTO (pOopMyIIOH MK rpaduKoM

KonTponbHas pabota no teme

bu6moreka [JOK

"1 B
37 pOHBBOHHi‘i{ PHMEHEHIE https://m.edsoo.ru/f8ed5f99
MIPOU3BOTHOM
53 [TepBooOpasnas. Tabmuna bubnuoreka LIOK
epBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpaznas. Tabnuna bu6nuoreka IIOK
MepPBOOOPA3HBIX https://m.edso0.ru/30c¢3697b
60 WHTerpain, reoMeTpuiyecKuii u bubnuorexa [JOK
(GU3HYEeCKU CMBICII HHTErpasia https://m.edso00.1ru/391272¢9
61 WHTerpai, reoMeTpu4ecKui u bu6mmoreka [{JOK
(bu3UYeCcKuil CMBICI HHTETpasia https://m.edsoo.ru/d359tb5f
2 WuTerpai, reomeTpudeckuil u bubnuoreka LIOK
(bu3nyecKuii CMbICIT UHTErpaia https://m.edsoo.ru/07eb464b
63 Brrancnenue wHTErpana no popmyiie bu6mmoreka [JOK
Herorona—IJleitOnua https://m.edsoo.ru/b9b225¢3
64 Brruncnenue uaTerpana no popmyie bu6muoreka [IOK
Herorona—JleiiOnumna https://m.eds00.1ru/b800deb4
65 Brruncnenue unrerpania mno gpopmysne bubnuorexa [JOK
Herorona—Jlerioauiia https://m.edsoo.ru/f5eed075
66 Brruucnenue uHTEeTpana no Gopmyie bu6mmoreka [JOK
Hrrorona—Jleli6uua https://m.edsoo.ru/41da431a
67 CucTeMbl TUHEWHBIX YPABHEHUI bubmmorexa [JOK
yp https://m.edsoo.ru/b648235a
b K
68 CucTeMbl TUHEUHBIX YPaBHEHUI nomorexa [0

https://m.edsoo.ru/5ab83864



https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/30c3697b

Pemenne IMPUKIAAHBIX 3a1a4 C

. bubnuorexa [JOK
69 IIOMOIILIO CUCTEMEI JIMHEMHEIX
. https://m.edsoo.ru/a4d65ee5
YPaBHEHHN
Pemenune npukinaaHbIX 3a1a4 C
70 IIOMOIILIO CUCTEME] JIMHEHHEIX bubmmorexa IIOK
. https://m.edsoo.ru/aa5962¢l
ypaBHEHUI
CucreMsbl ¥ COBOKYITHOCTH LIENbIX,

71 palOHAIbHBIX, UPPALMOHAIIBHBIX, bubnuoreka LIOK
MOKA3aTEeNBHBIX, JIOTapU(HMUICCKUX https://m.eds00.1u/48190472
YPAaBHEHUI U HEPaBEHCTB
CucreMsbl ¥ COBOKYITHOCTH LIENBIX,

7 palMOHAIBHBIX, UPPALIMOHAIbHBIX, bu6nuoreka LIOK
MOKa3aTeIbHbIX, JIOTapU(PMUIECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUHN U HEPABEHCTB
CucreMsl ¥ COBOKYITHOCTH LIENBIX,

7 palMOHAJIBHBIX, UPPALMOHAJIbHBIX, bu6nuoreka IIOK
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUI U HEPABEHCTB
CucreMsl 1 COBOKYITHOCTH LIENIBIX,

74 palMOHAJIBHBIX, UPPALMOHAJIbHBIX, bu6nuoreka IIOK
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX https://m.edsoo.ru/81cccfe9d
YPaBHEHUI U HEPABEHCTB

75 Hcnons3oBanue rpadukoB GyHKIUH bubnuorexa [JOK
JUISL pelIeHUs YPaBHEHUM U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonp3oBanue rpagukoB GpyHKITHI bu6mmoreka [JOK
JUISL pEUIEHUs YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79

77 IIpumeHeHne ypaBHEHUM, CUCTEM U bubmuoreka LIOK

HCPABCHCTB K PCIICHUIO

https://m.edsoo.ru/ca878deb



https://m.edsoo.ru/a7d95f79
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https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/a4d65ee5
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MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3INyYHBIX o0JacTel HAyKu U
peanbHON KU3HU

KonTponbHas pabota no teme

78 "UuTerpai u ero NnpuMeHEHHS bubmmorexa [JOK
P pu ’ https://m.edsoo.ru/471c735b
Cucremsl ypaBHeHUN"
79 HatypanbHble 1 enble yncia B 3aadax bubnuorexa LIOK
U3 pEATbHOM )KU3HU https://m.edsoo.ru/3ceel327
20 Harypanbnble U 1ies1bIe Yucia B 3a1a4ax bu6nuoreka LIOK
U3 pEAIbHOM KU3HU https://m.edsoo.ru/a35al31d
21 HarypanpHble 1 Lienbie yucia B 3aa4ax bubnmuoreka [JOK
U3 pEAIbHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haky AeIMMOCTH LEIBIX YHUCET bubmorexa [TOK
p A I https://m.edso00.ru/51696a67
83 [Ipu3Haky AEIMMOCTH LIEIBIX YHUCE Bubmmorexa [IOK
p A H https://m.edsoo.ru/fab81c0e
84 [Ipu3Haky AEIUMOCTH LIEIBIX YHUCE Bubmmorexa I[JOK
p A H https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenwue, 06001IIEHNE, bu6mmoreka [JOK
CHUCTEMaTH3alus 3HAHUM. Y paBHEHUS https://m.edsoo.ru/0312cf8c
26 [ToBTOpenue, 06001IIEHNE, bu6mmoreka [JOK
crucTeMaTu3alus 3HaHUW. Y paBHEHHUS https://m.edsoo.ru/247d2fe7
27 [ToBTOpEeHME, 0000IICHUE, bu6mmoreka [IOK
cHUcTeMaTu3alus 3HaHUU. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpenue, 0600IEHNE, bu6moreka [JOK
cUcTeMaTH3alus 3HaHU. Y paBHEHMS https://m.edsoo.ru/1bf2{b98
29 [ToBTOpenue, 06001IEHHE, bu6mmoreka [JOK

cUCTeMaTH3anus 3HaHUM. Y paBHEHUS

https://m.edsoo.ru/9c44c6ca
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[ToBTOpenue, 0600IIECHNE,

bubmuoreka [JOK

90
cHUcTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/337aad59
[ToBTOpenue, 0600IIEHNE, bu6moreka [JOK
91 o
cucreMarn3anus 3HaHui. HepaBeHcTsa https://m.edsoo.ru/a86014el
9 [ToBTOpenwue, 06001IIEeHNE, bu6mmoreka [JOK
cucreMarusanus 3HaHuil. Hepasencrsa https://m.edsoo.ru/5c45a60a
93 [ToBTOpenwue, 06001IIEHNE, but6mmoreka [JOK
cucremaTusanus 3Hanul. HepaBencTsa https://m.edsoo.ru/19304aba
94 [ToBTOpEeHME, 0000IICHUE, bu6mmoreka [IOK
cuctemaTusanus 3Hanuil. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
[ToBTOpenme, 0600MIEHNE,
95 cucreMaTu3anus 3HaHuH. CHUCTEMBI bubmmorexa TIOK
N H ’ https://m.edsoo.ru/a20b8a4c
ypaBHEHUH
[ToBTOpenue, 0600IIEHNE,
96 cucTeMaTu3anus 3HaHuil. CucTeMbl bubmorexa ILIOK
N t ) https://m.edsoo.ru/a012476d
ypaBHEHUH
97 [ToBTOpenwue, 0600IIEeHNE, but6mmoreka [JOK
cucreMaru3anus 3HaHui. OyHKIUK https://m.edsoo.ru/d620c191
08 [ToBTOpenwue, 06001IIEHNE, bu6mmoreka [JOK
cucremaTusanus 3HaHui. OyHKINU https://m.edsoo.ru/7017196f
bu6mmoreka [{JOK
99 Hrorosas KOHTpOabLHAs padboTa
p p https://m.edsoo.ru/513¢9889
bu6mmoreka [JOK
100 n 0
TOTOBT KOHTPOILHAA paboTa https://m.edso0.ru/2276973
O0001enre, cucTreMaTH3amusa 3HaHUH
101 3a Kypc anreOpsl ¥ Hayal bubnuoreka LIOK

mareMaTuueckoro anaiania 10-11
KJIaCCOB

https://m.edsoo.ru/3330f7ef



https://m.edsoo.ru/2276973
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/5c45a60a

102

O0600111eH1E, CUCTEMATU3ALIMS 3HAHUI
3a Kypc anreOpbl U Hada
MaTemarudeckoro aHammsa 10-11
KJIaCcCOB

bubmuoreka [JOK
https://m.edsoo.ru/cead345¢e

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IMPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kon
NPoBePsieMOro
pe3yJbTara

IIpoBepsieMble npeMeTHBIE Pe3yJabTAaThl 0CBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro
001ero oopa3oBaHus

1

Yucra ¥ BRIYUCIIEHUS

1.1

OHCpHpOBaTB IIOHATHUAMM: paduOHAJIBHOC u
I[CﬁCTBHTGJ'II)HOG qHucCiio, OOBIKHOBEHHASI H ACCATNYHAas

Ipo0Ob, MPOLEHTHI

1.2

BremmonuaTe apudmeTnueckrue onepanyu ¢ parioHaIbHBIMU

141 I[GIZCTBHTGJ'II)HI)IMH qucJiiaMu

1.3

BoimonssaTh HpI/I6J'H/I)KéHH]'::IC BBIYHMCIICHUS, HCIIOJIb3Yys
npaBujia OKPYIJICHUA, JACJIAaTb ITPUKHUAKY W OLCHKY

pe3yabTaTa BEIYUCICHUN

1.4

OnepupoBaTh MOHATUSMHU: CTEIEHb C LENBIM ITOKA3aTelIEM,
cTaHjapTHas (QopMa 3amucu JEHCTBUTEIBHOTO YHCIA,
KOpPEHb HAaTypaJIbHOW CTENEHU; MCIOJIb30BATh MOAXOAAIIYIO
dopmy 3amMcu JEHCTBUTENBHBIX YHUCET JUIS  PELICHUS

IMPAKTUYICCKUX 3ada4 U IPCACTABJICHUA NAHHBIX

1.5

OH@pI/IpOBaTB MNOHATHAMU: CHHYC, KOCHHYC H TaHI'CHC
IMPOU3BOJIBHOT'O YTIJId; MUCIIOJIB30BATH 3allUCh IMPOU3BOJILHOTO

yTria yepe3 00paTHbIE TPUTOHOMETPUYECKUEe (DYHKIINH

YpaBHEHMS U HEPABEHCTBA

2.1

OHepI/IpOBaTB IIOHATHUAMM: TOXIACCTBO, YpPaBHCHHC,
HCPABCHCTBO, IMLCJI0C, palMOHAIBHOC, HPPAlIUOHAIBHOC

YPaBHCHUC, HCPABCHCTBO, TPUTOHOMCTPHUUCCKOC YPAaBHCHHUC




2.2

BrInmonHATH npeoOpa3zoBaHus TPUTOHOMETPHUUECKUX

BBIPAXEHNU U pelIaTh TPUTOHOMETPUUECKUE YPABHEHHS

2.3

BomonusaTe mnpeoOpa3oBaHMsl LEJbIX, pPAlMOHANBHBIX U
UPPALMOHAIBHBIX BBIPAKEHUM U pellaTb OCHOBHBIE THIIBI
LEJbIX, PAlMOHAIBHBIX W UPPALUOHAIBHBIX YPAaBHEHUH H

HEPABEHCTB
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[IpumeHaTs ypaBHEHUST W HEPABEHCTBA JUISl PELICHUSA
MaTEMaTUYECKUX 3aJad M 3aJad M3 pa3IuyHbIX oOjacTei

HayKU U peaJIbHOMN KU3HU

2.5

MogenupoBaTh pealibHble CUTyalldd Ha SI3bIKE alreOphl,
COCTaBJISITh  BBIPAXKECHUsI, YPAaBHEHUS, HEPABEHCTBA IIO
YCJIOBHUIO 33Ja4d, HUCCIENOBaTh IOCTPOEHHBIE MOJEIU C

WCIIOJIb30BAaHUEM amrapaTa aareOpsl

OyHKIMH U rpaduKu

3.1

OnepupoBaTrh MNOHATHUAMHU: (QYHKLUS, CHOCOOBI 3aJaHMs
(¢yHKUIMU, 00JIaCTh OMNpPEAENIEHUS M MHOXXECTBO 3HAYEHUU

byskimn, rpaduk GyHKIIUNA, B3AUMHO 00paTHBIE QyHKIIUN

3.2

OHGpHpOBaTL IHOHATUAMM: YETHOCTh )51 HEYETHOCTD

GyHKUMU, HYU QYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA

3.3

Hcnonws3oBate rpadukn GyHKIWN A PEIICHUS] YPaBHEHHH

34

Crpoutb © uuTaTh TpaduKu JIUHEWHOW  (PYHKIIUH,
KBaJpaTUYHOW (YHKIMH, CTENEHHOW (YHKIHH C IICNBIM

II0Ka3aTcJIEM

3.5

Ucnonp3oBaTh Tpaduku (QyHKIUN [  HCCIICIOBAHUS
IPOIIECCOB W 3aBUCHMOCTEH TPH PEIICHUH 3a7ad U3 APYyTHUX
y4eOHBIX MPEIMETOB W pealbHOW JKW3HHU, BBIPAKATH

dbopmysiaMu 3aBUCUMOCTH MEK]Ty BETUUYUHAMHU

Hauana MmaTeMaTHuecKoro aHaiausa

4.1

Ol'IepI/IPOBaTB ITOHATUAMM: IMOCJICAOBATCIbHOCTD,

apu(meTnyecKas u reoMeTpudecKas Mporpeccuu




OnepupoBaTh  MOHATUSAMH: OECKOHEUHO  yOBIBaroIias

4.2 reoMeTpuIeCcKast rporpeccus, cyMMma OECKOHEYHO
yOBIBAOIIICH T€OMETPHUECKOM MPOTPECCUU
4.3 3a1aBaTh MOCJIEN0BATEIBHOCTH PA3IMYHBIMU CII0CO0aMHU
HUcnons3oBath CBOMCTBA MIOCJIEI0BATEIbHOCTEN u
4.4 IIPOTPECCUM JUIsl PELIEHUs PEaNbHBIX 3a1ad MPUKIATHOTO
XapakTepa
5 MHoecTBa U JIOTHKA
51 OnepupoBaTh NOHATHUSAMU: MHOMKECTBO, OIEpalUU HaJ
' MHOKECTBaMH
Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar A
5.2 ONMCAHUs PEAbHBIX IPOLIECCOB U SIBJIICHHM, NMPHU PEIICHUU
3a/1a4 U3 ApYyrux y4eOHbIX MPEAMETOB
53 OnepupoBaTh  NOHATHSAMHU:  ONpPENEIEHUE,  TEOpEMa,
' CJIEICTBUE, JOKA3aTEIBCTBO
11 KIIACC
Kon IIpoBepsiemble MpeAMeTHBIE Pe3y/JIbTAThl 0CBOCHUS
NpOBEpPsieMOro | OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero
pe3yJbTara 001ero oopasoBaHus
1 Yucna 1 BEIYUCIICHUS
OnepupoBaTh MOHATHAMU: HATypaJdbHOE, LEJIOE YHUCIO;
. WCIIOJIB30BaTh  IMPU3HAKK  JIEJIMMOCTH  LEJNbIX  YHCEll,
' Pa3I0KEHHE YHCIA HA MPOCTHIE MHOXMUTENIN JUISl PEIICHHUS
3a1a4
- OnepupoBaTh MOHATHEM: CTENEHb C PalUMOHAIBHBIM
' IoKa3aresieM
1.3

OHGpHpOBaTB IIOHATHUAMM.: norapchM quciia, J€CATHYHBIC U




HaTypajibHbIE JTOrapu(Mbl

YpaBHEHUS U HEPABEHCTBA

2.1

[IpumeHsaTh CBOWCTBAa CTENEHW I TIpeoOpa3oBaHUsd
BBIPDQ)KEHUI, ONEPUPOBATh IOHATHUSAMH: TIOKa3aTEIbHOE
YpaBHEHHE W HEPABEHCTBO; peIIaTh OCHOBHBIC THIIbI

ITIOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB

2.2

BoInonHATh  mpeoOpa3oBaHusl BBIPAKEHUM, COACpIKAIIUX
jgorapu@Mbl; ONEPUPOBATH MOHATHUSAMU: JIOTApUPMUUYECKOE
YpaBHEHUE M HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI

norapuMUYECKUX YPaBHCHUN 1 HEPABEHCTB

2.3

HaXOIlI/ITB peHICHUA HpOCTCﬁHIHX TPUTOHOMCETPHUYICCKHUX

HEPABEHCTB
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OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEWHBIX YPABHEHUHN U
€€ pellIeHUE; UCIIOJIb30BATh CUCTEMY JIMHEUHBIX YPABHEHUU

AJIA pCIICHUA TPAKTHYCCKUX 3a/1a4

2.5

Haxoaute pemenns npocTeUIINX CUCTEM U COBOKYITHOCTEHN

paLMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MO,ZIGJII/IPOBaTI) pPCaJIbHBIC CHUTyallUWM HaA A3BIKC aJIF€6pBI,
COCTaBJIATb  BBIPAKCHHUA, YPABHCHHUA, HCPABCHCTBA U
CUCTCMbI 110 YCJIOBHIO 3aJa4dv, HUCCICAOBATH IMOCTPOCHHBIC

MOJIETIM C UCTIOJIb30BAaHUEM anmnapara aareOpsl

OyHKIUYU U rpaduKu

3.1

OnepupoBaTb  MOHATHSAMM:  NEpUOAUYECKass  (PyHKIHA,
MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, TOYKH 3KCTpEMyMa
dbyHkIMKM, HanOoJblllee W HaUMEHbIee 3HAaYeHUs (PyHKIUU
Ha [POMEXKYTKE; MCIIOJIb30BaTh HX [UISl HCCIEIOBAHMS

(yHKIMM, 3a1laHHON rpadrKoM

3.2

OnepupoBaTh  MOHATHSAMH:  TpaUKu  MMOKa3aTEILHOM,
JorapuMUUecKod U TPUTOHOMETPUYECKUX  (YHKIUH;

n300pakaTb WX HA  KOOPJMHATHOW  IUIOCKOCTH H




MCIIOJIB30BATh JJIs PELICHUS] YPABHEHHUI 1 HEPABEHCTB

3.3

N300paxxatb HAa KOOPAMHATHOW IUIOCKOCTH TIpauKH
JMHENHBIX YPAaBHEHHW W HCIIOJIb30BAaTh UX JUIS PEILICHHUS

CHUCTEMBI JIMHEUHBIX YPABHECHUN

3.4

Ucnonb3oBaTh rpaduku (QyHKOUN [  HCCIIEIOBaHUS

IIPOLIECCOB U 3aBUCUMOCTEN U3 APYTUX yUYEOHBIX JUCLUIUIMH

Haugana MmaTeMaTH4yecKoro aHaiausa

4.1

OnepupoBaTh  NOHATHSAMHU:  HENpepbIBHAsA  (YHKUUA,
MpOM3BOJHAS (DYHKIIMH, HCIIOJIb30BaTh T'€OMETPUUECKUN U

(bu3MUeCKil CMBICT IPOU3BOIHOM JJI PEIICHUS 33724

4.2

Haxonute  mpou3BOAHBIE  dJIEMEHTapHBIX  (YHKIIHIA,

BBIYHCIIATh ITPOU3BOAHBIC CYMMBI, ITPOU3BEACHUA, YaCTHOI'O

byHKIINN

4.3

Hcnonp30BaTh NMPOU3BOAHYIO JUIsI UCCIIENOBAHUS (YHKIUH
Ha MOHOTOHHOCTb M DKCTPEMYMBI, PUMEHATH PE3YJbTAThI

MCCJIEI0BAHUS K IOCTPOEHUIO TpaprKOB

4.4

Hcnonb3oBaTh IMPOU3BOJHYIO AJIS1 HAXOXKACHUA HAWMIYUIICTO
peuicHus B IIPUKIAAHBIX, B TOM YHCJIC COLOUAJIBHO-

SKOHOMMWYCCKHUX, 3aJadax

4.5

OnepupoBaTh MNOHATHSIMH: IEepBOOOpa3Has M HWHTErpal;
NOHUMAaTh TEOMETPUYECKUH U  (PUBUYECKUA  CMBICT

HHTCI'pajia

4.6

Haxonute mepBooOpa3Hble  3JIEMEHTAapHBIX  (DYHKIIHIA,

BBIYHCIIATH UHTETpaI 110 opmyie Hrtorona — Jleitoauia

4.7

Pemarps npukiagHble 3ajayd, B TOM YHUCIE COLMAIbHO-
HSKOHOMUYECKOTO M (PU3MUECKOIO XapakTepa, CpeICTBaMU

MAaTEMAaTHU4YCCKOI'O aHaJIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA
10 KITACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

Yucna v BEIYUCIICHUS

1.1

Panmonanpupie  umcna. OOBIKHOBEHHBIE U JCCSITUYHBIE JIpOOH,
NPOLIEHTHI, OECKOHEYHBbIE TEPHOIUYECKUe ApoOu. Apudmernyeckue
ornepalyyd € palUMOHAIBHBIMU YHUCJIAMH, MPeoOpa3oBaHUsl YHCIIOBBIX
BbIpakeHU. IlpumeHeHnue npoOell M MPOLEHTOB U PELICHHS

MPUKIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU

1.2

JleficTBUTENbHBIE 4HCa. PallMOHAIbHBIE M UPPALMOHAIBHBIE YHCIIA.
Apudmernueckre — omepaluu ¢ JEHCTBUTEIBHBIMM  YHCJIAMHU.
[IpuOnnKE€HHbBIE BBIYMCICHUSA, MpPaBUJA OKPYIJEHUS, MNPUKUIKA MU

OLICHKA pe3yJIbTaTa BbIYUCICHUN

1.3

Crenenb c¢ menbiM TnokazareneM. CranpaptHas Qopma 3anucu
JNEHUCTBUTENBHOTO yucia. Mcnons3oBanue nmoaxosieid GopMbl 3anucu
JNEUCTBUTEIIBHBIX YHCEN JJIi PEHIEHUS TMPAKTHYECKUX 3a7ad U

NpCaACTAaBJICHUA OaHHBIX

1.4

ApudmMernyeckuii KOpeHb HaTypalbHOW creneHu. JledcTBus c

apu(pMETUYECKUMU KOPHSAMHU HATypAJIbHON CTENEHU

1.5

CuHyc, KOCHMHYC M TaHI€HC YHUCJIOBOTO apryMeHtra. ApKCHUHYC,

APKKOCHUHYC, aPKTAHI'CHC YN CJIOBOI'O AprymCcHTa

YpaBHEHMs U HEPABEHCTBA

2.1

ToxxnecTBa U TOKIECTBEHHBIE PEOOpa30OBaHUS

2.2

[IpeoOpa3zoBaHue  TPUTOHOMETPUUYECKHX  BbIpakeHU. (OCHOBHBIC

TPUTOHOMETPHUUECKUE (POPMYIIbI

2.3

VYpaBHeHHE, KOPEHb ypaBHEHUs. HepaBeHCTBO, pellIeHNE HEPABEHCTBA.

Merton nHTEPBAJIOB

24

Pemenue OCIabIX U llp06HO-paIH/IOHaJ'IBHBIX ypaBHeHI/Iﬁ U HCPABCHCTB

2.5

Pemenne nppaniOHAIBHBIX YPABHEHU U HEPABEHCTB




2.6

Pemienre TpUroHOMETPUYECKUX YPABHEHU I

IIpyuMeHeHne ypaBHEHMM M HEPABEHCTB K PEUICHUIO MAaTEMATHYECKHUX

27 3a/1a4 M 3a71a4 U3 pa3IMuHbIX 00J1acTel HAYKU U PEAIbHOM KU3HU
3 OyHKIUU U rpaduKu
11 Oynkuus, crnocoObl 3amaHus Qynkuuu. ['padux Pynxuuu. Bzanmno
' oOpaTHbIe (PYHKITUN
OO6nactp onpeneNeHdss W MHOXECTBO 3HaueHui QyHkuuu. Hynm
3.2 bynkuuu. [IpoMexxyTku 3HaAKOMOCTOSIHCTBA. YETHBIE W HEYETHBIC
byHKIIAN
13 CrenenHass (QyHKIUS C HaTypaJbHBIM U IEJbIM TMOKa3aTeneMm. E&
' cBoiicTBa u rpaduk. CBoicTBa U rpa@uK KOPHS 1-OM CTENEHU
14 Tpuronomerpuueckas OKPYX HOCTb, ONIPENIECIICHNE
' TPUTOHOMETPHUUECKUX (DYHKITHI YUCTIOBOTO apryMeHTa
4 Hauana MmaremaTnieckoro anajimsa
4l ITocmenoBaTeIbHOCTH, CIIOCOOBI  3aJaHUsA  ITOCJICIOBATEIBHOCTEH.
' MOHOTOHHBIE TOCIEA0BATEIIBHOCTH
ApubdmMernyeckass ¥ TeOMETpUYEcKass Mporpeccuu. beckoHeuHo
yObIBarolass reomeTrpuueckas nporpeccus. CyMma OECKOHEUHO
4.2 | yObBaromieid TreoMeTpuueckoil mnporpeccuu. Dopmyna  CIOXKHBIX
poueHTOB. Vcnob30BaHWEe IPOTPECCUM ISl PELICHUS PEAIbHBIX 3a/1a4
IPUKJIIAJHOTO XapakTepa
S MHokecTBa U JTOTHKA
MHoOXxecTBO, omepaluu Haja MHOXecTBamu. Juarpammsl Oiinepa —
51 Benna. IIpumeHeHMe TEOPETUKO-MHOXXECTBEHHOIO —armapara i
' OMMCAHUs PEATbHBIX IMPOLECCOB U SIBJICHUW, IIPU PELICHUM 3a7a4 W3
JIPYTUX y4eOHBIX MPEAMETOB
5.2 Onpenenenue, TeopeMa, CJI€ACTBHUE, J0Ka3aTEIbCTBO

11 KJTACC




Kon

IIpoBepsieMbIii 3JIEMEHT COAEPKAHUS

Yucna v BEIYUCIICHUS

1.1

HaTypaJ'II)HBIe H O CJIbIC YUCIa. HpI/ISHaKI/I JACINMOCTH LCJIBIX YHUCCII

1.2 Crenensp ¢ palmoHaIbHbIM NTOKa3aTeraeM. CBOICTBA CTENEHU
1.3 Jlorapudm uncna. JleciTuuHble U HATypajibHbIE JTOrapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpeoOpa3zoBaHue BbIpaXKEHUM, COJIEPKALINX JOrapu(MBbI
55 [IpeoOpa3zoBaHue BbIpaXXEHHI, COAEPKALUIUX CTETIEHH C PAIMOHAIbHBIM
' MoKa3areyieM
2.3 IIpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 IToka3zaTenbHbIe YpaBHEHUS U HEPABEHCTBA
2.5 JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA
"6 Cucrtembl JIMHEMHBIX ypaBHEHHU. PelieHue NPUKIAIHBIX 3a7ad C
' IIOMOILBIO CUCTEMBI JIMHENHBIX YPABHEHU N
2.7 CucTemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
IIpumeHeHnne ypaBHEHHMH, CHCTEM MW HEPABEHCTB K PELICHUIO
2.8 MaTeMaTHMYECKUX 3aJad M 3ajad U3 pas3IM4yHbIX 00JacTel Hayku Hu
PEATBHON KU3HU
3 @OyHKIMYU U rpaduKu
Oyukuuda. Ilepuognueckue QyHkumu. IIpomMexyTkM MOHOTOHHOCTH
3.1 ¢bynkuuu. Makcumymbl W MUHUMYMbI GyHkuud. HawuOonbliee u
HauMEHbIIee 3HaYeHnEe (DYHKIIMK HA TPOMEXYTKE
3.2 Tpuronomerpuyeckue QyHKINH, UX CBOMCTBA U TpadUKu
3.3 [Toka3arenbHast u norapupmMuyeckast PyHKIUHU, UX CBOWCTBA U rpauKu
14 Hcnonb3zoBanue rpadukoB (QYyHKUMNA Ui pEUIeHUs YPAaBHEHHH U
' JIMHEWHBIX CUCTEM
35 Hcnonp3oBanue rpa¢ukoB (QyHKUMH A UCCIENOBaHUS MPOLIECCOB U

3aBUCHMOCTEM, KOTOPbIE BO3ZHHUKAKOT IPU PEIICHUM 33034 U3 APYTUX




Y4EOHBIX MPEMETOB U peabHON KU3HU

4 Hauana Mmarematndeckoro anaimsa
4.1 HenpepriBable pyHKIMU. MeTO MIHTEPBAIOB Ul PEIICHUS HEPABEHCTB
49 [IpousBoanas Qyskuu. ['eomerpuyeckuid U (QUINYECKUA CMBICI
' ITPOU3BOTHOU
43 [IpousBoanHbie dneMeHTapHBIX (QyHKIUE. DOpMyNBI  HAXOXIEHUS
' IPOU3BOJIHON CYMMBbI, TPOU3BEJCHUS U YACTHOTO (DYHKIIHIA
[IpumeHeHne  MOpPOM3BOJHOM K  HMCCIENOBaHUIO  (QYyHKIMI  Ha
4.4 MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxzaeHue HauOodbIIero Hu
HaUMEHbILIEr0 3HaYCHUs (PYHKIIMU HA OTPE3KE
[IpuMeHeHne Npor3BOAHON ISl HAXOXKIAEHUS HAWITYy4YIIErO PELICHUsS B
4.5 NPUKIIAAHBIX  3ajadax, I OIPEAEICHUs CKOPOCTHM Mpolecca,
3aJlaHHOTO (HOPMYJIION WK TpaduKomM
4.6 [TepBooOpa3zHas. Tabnuiia nepBooOpa3HBIX
47 Wurerpan, ero reoMeTpudyeckuii U (U3MYECKU CMbICH. Bbruuciienue

uHTerpana no gopmyne Herorona — JleitOnuna




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon
NPoBePsieMOro
TpeOOBaAHUA

IIpoBepsieMble TPeOOBAHUSA K NMPEAMETHBIM pPe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeHero oomero oopazoBaHmsi

Brnanenue  MerogamMu  JJOKa3aTeNnbCTB,  AJTOPUTMaMHU
pelieHusi 3a1ady; ymeHue (popMmyiaupoBaTh U ONEPUPOBATH
HNOHATUSMU: OIpPENEIECHUE, aKCHOMa, TEOpeMa, CIIEICTBUE,
CBOMCTBO, IpHM3HAK, JOKa3aTEeIbCTBO, PABHOCUIIbHbBIE
(GOpMyIHPOBKH; NPUMEHATh HMX; YMEHHUE (DOpPMYIHUPOBAThH
o0paTHOE€ M MPOTHUBOIOJIOKHOE YTBEPKICHHUE, NMPUBOJIUTH
OpUMEPBl M KOHTPOPHUMEPBI,  HCIOIB30BaTh  METOJ
MaTeMAaTUYECKON WHAYKLIMH; NPOBOJAUTH JOKa3aTelbHbIE
pacCcy’KJIeHUs MPHU PEIICHUH 3a7a4, OLEHUBATh JJOTUYECKYIO
MpaBUIBHOCTh  PACCyXIECHHUI;  YMEHHE  ONEPUPOBATH
HNOHATUSAMHU: MHOXECTBO, IOAMHOYKECTBO, OIEPAallUHA HaJ
MHOXKECTBAaMH;  yYMEHHME  MHCIIOJIb30BaThb  TEOPETUKO-
MHOXECTBEHHBIM  ammapar s ONHCaHUsl  PealbHbIX
IIPOLIECCOB M SIBJIEHUHM W MPHU PELICHHUH 337a4, B TOM YHCIIE
U3 Jpyrux ydeOHBIX MpPEJAMETOB; YMEHHE OIEpUpOBaTh
HNOHATUSAMU: Tpad, CBSA3HBIN Tpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; yMEHUE 3aJaBaTh M ONHUCHIBaTh rpadsl
pa3IMYHBIMH ~ CIIOCOOAMM;  HMCHOJIB30BaTh TIpadbl  IpH

pellIeHnH 3a1a4

YMenue OIICpUPOBATL IOHATHUAMMH: HATypaJIbHOC YHUCIIO,
oeJaoc YucCiIo, CTCIICHb C MCJIbIM II0KAa3aTCJICM, KOPCHb
HaTypaHBHOﬁ CTCIICHH, CTCIICHDb C pandnOHaJIbHBIM
ITOKa3aTCJIcM, CTCIICHb C HGﬁCTBHTGHBHBIM ITOKa3aTcCJICM,

jgorapudm  4ymciaa, CHHYC, KOCMHYC M  TaHTEHC




IPOU3BOJIBHOTO YHUCIA, OCTATOK MO MOJYJII0, PAllMOHAIBHOE
YKCIIO, UPPALMOHAIBHOE YUCIO, MHOXKECTBA HAaTypAJIbHBIX,
LEJbIX, PALMOHAIBHBIX, JIEUCTBUTEIBHBIX YHUCET; YMEHHUE
UCIOJIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINK OOUIuit
JeNUTeNh W HauMeHbllee o0Iliee KpaTHOe, alrOpPUTM
EBxinja npu penieHuu 3ajav; 3HAKOMCTBO C PA3IMYHBIMU
MO3UIIMOHHBIMU CUCTEMAMM CUUCIICHHS; YMEHUE BBINOJIHSITh
BBIUMCIICHUE 3HAYEHUW M MpeoOpa3oBaHMs BBIPAKEHUH CO
CTeneHsIMU M Jorapupmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPAKEHHM;  YMEHUE  OINEpUPOBATH
MOHATUSIMU: MOCJIeI0BATENBHOCT, apudmMeTHIecKas
nporpeccusi, TreoMeTpuueckass Imporpeccus, OECKOHEUYHO
yOBbIBaIOIIAsi TEOMETPUUECKasi MPOTPECCHUsI; YMEHHE 33]1aBaTh
MOCJIEIOBATENbHOCTH, B TOM 4YHUCJIE€ C  IOMOIIbIO
PEKYPPEHTHBIX (HOpMYI; yMEHUE ONEPUPOBATH MOHSTHUSIMH:
KOMIUJIEKCHOE YHUCIO, COMPSKEHHBIE KOMIUIEKCHBIE YHCIA,
MOJyJlb U apryMEHT KOMIUIEKCHOTO 4YHcia, (opMma 3amucu
KOMILJIEKCHBIX qucell (reomeTpuueckas,
TPUTOHOMETPUYECKAS u anreOpanyeckas); YMETh
POU3BOUTH apu(PMETHUECKUE NEHCTBUSA C KOMIUIEKCHBIMU
YHUCJIaMu; MPUBOIUTH MIPUMEPDI UCIIOJIb30BaHUS
KOMILJIEKCHBIX YHCEJ; ONEpUPOBaTh MOHATUSIMH: MaTpULA
2x2 wm 3X3, omnpenenauTeab MATPUIbl, T€OMETPUUYECKUI

CMBICJI OIIPCACINUTCIIA

YMeHue  omnepupoBaTh  MOHSATHUSMHU:  pallMOHAJBLHEIE,
vppaiuoHaibHbIE, MOKa3aTeJbHBIE, CTEIICHHBIE,
norapuMUYECKHe, TPUTOHOMETPUYECKHUE YPaBHEHUS W
HEpPAaBEHCTBA, MX CHCTEMBbI; YMEHHE  OIEPHUPOBATH
MOHSITUSAMU: TOXKIECTBO, TOXJIECTBEHHOE IMpeoOpa3zoBaHuUeE,
ypaBHEHHE, HEPAaBEHCTBO, CHUCTeMa  ypaBHEHHH U

HEPABEHCTB, PAaBHOCWIBHOCTb YPABHEHWI, HEPABEHCTB U




CUCTEM; YMEHME pelaTh YpPaBHEHHUS, HEPABEHCTBA W
CUCTEMBI C TIOMOIIBIO PA3JIMYHBIX NPUEMOB; pEIIATH
YPaBHEHMS, HEPABEHCTBA U CHCTEMBI C IApaMeTpoM;
[IPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI I
pelieHnss MaTeMaTH4eCKUX 3aJad M 3aJad U3 Pa3Iu4HbIX

oOyacTeil HAayKu M peajbHOM KU3HU

YMeHue omnepupoBaTh MOHATHUSAMHU: (yHKUHSA, YETHOCTH
(YHKIMM, NEpUOJUYHOCTh (PYHKLIHMH, OIPAHUYEHHOCTb
(YHKUMH, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM (PYHKIUH,
HauOoNblllee W HauMEHblLIee 3Ha4deHWs (QYHKIUH Ha
IPOMEXKYTKE, HEeTpepbIBHAs (DYHKIUS, aCUMIITOTHI Tpadrka
(GyHKIMM, TiepBas W BTOpas MpOU3BOJAHAS (QYHKIUH,
reOMETpUYEeCKUid U (U3UUYECKUH CMBICT MPOU3BOIAHOM,
nepBooOpa3Has,  ONpeneNEHHBIH  HHTErpaj;  yYMEHHue
HaXOJUTh  aCUMNTOTHI  Tpaduka  (QyHKIUU; yMEHHUE
BBIUUCIISITh POU3BOAHBIE CYMMBI, IIPOU3BE/ICHUS, YACTHOTO
¥ KOMIO3HUIIUY (PYHKIIUH, HAXOIUTh YpPAaBHEHUE KacaTebHOM
K Tpadpuky OGYHKIUH; YMEHHUE HaXOJIUTh TMPOU3BOIHBIC
3JIEMEHTaPHBIX byHKIM; yMEHHE UCIOJIb30BaTh
OPOU3BOAHYIO JUISL MCCIEAOBAHMUA (PYHKLUMH, HaXOJUTh
HanOOoNbIIE M HAaMMEHbBINE 3HAYeHUS (YHKIUH; CTPOUTH
rpa@UKi MHOTOWIEHOB C HCIHOJB30BAaHHMEM ammapara
MaTeMaTUYECKOT0 aHajlau3a; MPUMEHSATh MPOU3BOJIHYIO JUIs
HaXO0XKJICHUSI HAWIy4dllEero peleHus] B MPUKIAAHBIX, B TOM
YHCIie COLMATbHO-DKOHOMUYECKUX U (DU3MUECKHX 3a]adax;
HAaXOAWTh IUIOWAANM U OO0BEMBI (QUIYp C TMOMOUIBIO
UHTErpajia; NPUBOAUTH  IPUMEPHl  MATEMATUYECKOTO
MOJICIMPOBaHUsI €  MOMOIIBIO  Ju(depeHInaTbHbIX

YpaBHEHUU

YMeHue omnepupoBath TOHATHAMHU: TrpaduK (YyHKIIHH,

obparHast (QyHKIMs, KoMmo3unms (QyHKIMHA, JTUHEHHas




GyHKUMA, KBaApaTudHas PyHKIUS, pallioHadbHas QyHKIHS,
CTeTieHHass (PyHKUMSA, TpPUTOHOMETpHUYeckue (QyHKIHUH,
oOpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIMH, TTOKa3aTeIbHAsT U
norapupmuueckas ¢QyHKIUH; YMEHHE CTPOUTh TIpapuKu
U3y4YeHHBIX  (YyHKUMH,  BBIMOJIHATH  MpeoOpa3oBaHUS
rpaduKoB (PyHKIHM, UCMOIB30BaTh rpaduKu AJisl U3yUCHUS
IIPOLIECCOB M 3aBUCUMOCTEM, ITPU PEIICHUH 3a]1a4 U3 JPYrUX
yuyeOHBIX TPEAMETOB U 3aJad M3 pPEaJbHOW IKU3HU;
BbIpaKaTh (HOpMyJaMU 3aBHCHUMOCTH MEXIY BEIWYMHAMU;
MCII0JIb30BaTh CBOMCTBA U rpauKu (PyHKUUN JUIsl peIeHUs
YpaBHEHUH, HEpPaBEeHCTB MW 3aJady C [apaMeTpamuy;
n300pakaTb HAa KOOPAMHATHOM IUIOCKOCTH MHOXECTBa

pELIEHUN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3a/laud Pa3HbIX TUIMOB (B TOM
YKCJie Ha TPOLICHTHI, JOJU W 4YacTH, Ha JIBIJKEHHE, padoTy,
CTOMMOCTb TOBApOB W YCJIYT, HaJlOTH, 3aJa4d U3 00JacTh
yOpaBieHUs JIMYHBIMU W CEeMEUHBIMU  (PUHAHCaAMM);
COCTaBJISAITb BBIPAXKECHUS, YpPaBHEHHS, HEPABEHCTBA M UX
CUCTEMbI IO YCIIOBHIO 3a/I1aud, HCCIEI0BATh IOJYyYEHHOE
pelieHre M OIEHUBATh IMPaBIONOJ00HOCTh PE3YJIbTATOB;
YMEHUE MOJICIUPOBaTh peaIbHbIe CHUTyalldd Ha S3bIKE
MaTeMaTUKH;  COCTaBJATh  BBIPAXEHUS,  YpaBHEHMUS,
HEpPaBEHCTBA M MX CHUCTEMbl MO YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJIENM C HCIOJIb30BAaHUEM
anmapara  aiareOpbl, HMHTEPHPETUPOBATH  MOJYYCHHBIN

pe3ynbTar

YMenue OMEepUPOBATH NOHATUAMMU: cpenHee
apudMeTHIecKoe, MeauaHa, HauOoJblllee W HaWMEHbIIEe
3HA4YEeHUs, pa3Mmax, JAUCIEPCHUs, CTAHAAPTHOE OTKJIOHEHHUE
YHCIIOBOTO HAa0Opa; YMEHHE W3BJIEKAaTh, HHTEPIPETHPOBATH

uHbOpMAIMIO, TPEACTABJICHHYIO B  Ta0nuIiax, Ha




auarpaMMax, rpadukax, oTpa)xarollyl0 CBOWCTBA pealbHbIX
MPOLIECCOB U SIBICHWI; MPEACTaBIATh HHPOPMALHIO C
IIOMOIIBIO TabIUIY u ayarpamm; HCCIIEI0OBATh
CTaTUCTUYECKUE JAaHHBIE, B TOM YHCIIE€ C NPUMEHEHUEM
rpa@uueckux  METOJOB W JJEKTPOHHBIX  CPEJCTB;
rpauuecKku HCCIeI0BaTh COBMECTHBbIE HAONIOACHHUS C

IIOMOIIBIO TUArPaMM PACCEUBAHUS U INHEMHOW PETPECCUU

YMeHue onepupoBaTh MOHATHUSIMU: CIIyYalHbIA ONBIT U
ClIydyaiilHOE COOBITHE, BEPOSTHOCTh CIIY4aHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSITHOCTh C  HMCIHOJIb30BAHHEM
rpauuecKkux METOJOB; MPUMEHATH (POPMYIIBI CIOXKEHUS U
YMHOKEHHUS BEPOSTHOCTEH, (POPMYITy MOJHONU BEPOSITHOCTH,
dbopmyny bepHyinu, komOuHaTOpHBIE (aKThl U (HOPMYIIBL;
OIICHWBATh BEPOSITHOCTH pEAJTbHBIX COOBITUH; YyMEHHUE
ONEPUPOBATH MOHSATUSIMU: cily4yaiHas BEJIMYMHA,
pacrpeneneHue BEPOSITHOCTEN, MATEMATUUYECKOE OXKUIAHNUE,
JUACTIEPCUS W CTAaHJAPTHOE  OTKJIOHECHWE  CIIyYalHOHU
BENTMYMHBI, (YHKIIMA  pACIPEACIICHUS W  IUIOTHOCTH
PaBHOMEPHOTO, MOKa3aTEJIbHOIO U HOPMAaJIbHOTO
pacrpeneneHui; yMEHUE UCIIO0JIb30BaTh CBOMCTBa
U3YUYEHHBIX  pacOpelesieHu  JJis  penieHus  3ajad;
3HAKOMCTBO C TIOHATHSIMHU: 3aKOH OOJIBIIINX YHCEJ, METOMIbI
BBIOOPOYHBIX WCCIIEIOBAHUI;, YMEHUE TIPUBOJIUTH TMPUMEPHI
NOpOSIBJIICHUST 3aKOHAa OOJIBIIUX YHCEJ B MPUPOAHBIX U
00I111eCTBEHHBIX SIBJICHUSIX YMEHHE OTepPUPOBATH
MOHSATUSIMU: COYETAHUE, MEPECTAHOBKA, YMCIO COUYECTAHUH,
YHCJIO TIEPECTaHOBOK; OMHOM HbIOTOHA; yMEHHME TPUMEHSTH
KOMOMHATOpHbIE (aKThl W PACCYXKIACHUS Ui pEUICHUs
3a/1a4; OIEHHUBATh BEPOSITHOCTU pEATbHBIX COOBITHIA;
COCTaBJISITb BEPOSITHOCTHYIO MOJICNIb U HHTEPIPETUPOBATH

IIOJTyYEHHBIN PE3yJIbTAT




YMeHue onepupoBaTh MOHATUSAMU: TOYKA, MpsMas,
IJIOCKOCTh, NPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIa,
IUIOCKUW YIroJI, JABYIPAHHBIA YroOJd, TPEXTPAHHBIA YIOJI,
CKpEIUBaIOIINECs psIMBIE, napauieIbHOCTh u
NEePIECHANKYIAPHOCTh MPAMBIX U TUJIOCKOCTEH, YTOJl MEXIY
NPSAMBIMH, YTOJI MEXAY IPSMOU U MIIOCKOCTBIO, YTOI MEXIY
IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKM JO IUIOCKOCTH,
pacCTOSIHME  MEXIYy  MPSMBIMH, PACCTOSIHUE  MEXIY
IJIOCKOCTSIMHM; YMEHHUE HCIOJIb30BaTh IMPU PEUICHUM 3aj]1a4
M3yueHHbIe (DaKThI U TEOPEMbl IUIAHUMETPUM;, YMEHHE
OIICHWBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHPA;
CTPOUTH  MAaT€MaTUYECKHE  MOAEIHM  C  I[OMOUIBIO
F€OMETPUYECKUX MOHSATUM M BEJIMYMH, PEIIaTh CBS3aHHBIC C

HHUMHU HPAKTUICCKUC 3a/Ja9dn

10

YMeHue onepupoBaTh MNOHATUAMM: IUIOHIANb (UTYPHI,
00BEM Gurypsi, MHOTOTPaHHUK, PaBUJIBHBIN
MHOTOT'PaHHUK, CEUYCHHE MHOTOI'paHHUKa, KyO,
napajienenunen, — OpusMa, —nupaMmunaa,  gurypa u
NOBEPXHOCTh BpallleHUs, LWIMHAP, KOHYC, Imap, cdepa,
IIOIAAb CcQepbl, IUIOU[aJb MHOBEPXHOCTH MHpPaAMUBbI,
OpU3Mbl, KOHYCa, IWJIMHAPA, 00bEM KyOa, IpsIMOYTOJIbHOTO
napajuieienunena, NupaMuisl, MPU3Mbl, [IWIHHIPA, KOHYCA,
mapa, pas3BEPTKAa IMOBEPXHOCTH, CEYEHUS KOHyca U
[WINHAPA, MapajjIeIbHbIE OCH WJIM OCHOBAaHUIO, CEUCHHE
1apa, INIOCKOCTb, Kacarowasics cepsl, MUINHAPA, KOHYCa;
YMEHHE CTPOUTh CEYEHHE MHOTOTpPaHHHKA, H300paKkaTh
MHOTOTPAaHHUKH, (PUTYypbl M TOBEPXHOCTH BpALICHMS, HX
CEUEHUs, B TOM YHCIIE C NMOMOUIbIO 3JEKTPOHHBIX CPEICTB;
yMEHUE TPUMEHSATh CBOMCTBA T'E€OMETPUUYECKHX (Uryp,
CaMOCTOATENBHO (POPMYJIMPOBATH ONPEACIICHUS M3YYaeMBbIX

buryp, BBIBUTaTh TUIIOTE3bl O CBOMCTBaX M MPHU3HAKAX




reoOMEeTpUYeCKUX (UTryp, OOOCHOBBIBATH WJIM OIPOBEPraTh
UX; YMEHHE MpPOBOAUTH KiIaccupukanuw Guryp 1o
pasNUYHBIM  TPU3HAKAM,  BBINIOJNHATH  HEOOXOIUMBIC

AOITOJITHUTCIIBHBIC ITIOCTPOCHUA

11

YMeHne  onepupoBaTh  MOHSATHUSMHU:  JBIDKEHHE B
MPOCTPAHCTBE, MapajUIeNbHBI TEPEHOC, CHUMMETPHUS Ha
IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE
1010611, oj00HbIe GUTYPBI; YMEHHE PACIIO3HABATH PABHbIE
U MoA0OHbIE (PUTYpBI, B TOM YHUCJE B NPHUPOJAE, UCKYCCTBE,
apXUTEKType; HCIOJb30BaTh TE€OMETPHUUYECKHE OTHOIICHUS
IpY PEUISHUU 3aJiay; HAXOJIUTh T€OMETPUUECKHIE BEITHMUUHBI
(nmuua, yrom, Iomaab, o0bEM) MpU PEIICHHH 3aaad M3
APYTUX yU4EeOHBIX IPEIMETOB U U3 PEaTbHON KU3HU; YMEHHUE
BBIUHCIISATh TEOMETPUYECKHE BEIWYHHBI (JJIMHA, YTOII,
IIoMaas, OOBEM, IUIOUIAJb TOBEPXHOCTH), HCIIONb3Ys
U3y4eHHble (QOpMyJIbI U METO/bI, B TOM YHCIE: IUIOMIA/b
MOBEPXHOCTH TMHPAMHIbI, TPU3MBI, KOHYCa, UWIMHIPA,
mwiomank  cepbl;  00BEM  KyOa,  MPSAMOYTOJIHHOTO
napasuiefienunea, TUpaMuIbl, TPU3MBI, IIWIMHIPA, KOHYCA,

mapa, yYMCHHUC HAXOJAWUTb OTHOIICHHUC 00BEMOB HOI[O6HI)IX

buryp

12

YMeHune onepupoBaTh MOHATUSMHU: MPSMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOp, KOOPAMHATBHl TOYKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOM3BEICHHUE BEKTOpa Ha
YHUCIIO, pa3JIoKEHUEe BEeKTopa Mo 0a3ucy, CKajJspHOE
IIPOU3BEJCHUE, BEKTOPHOE IMPOU3BEACHHUE, YTOJd MEKIY
BEKTOpaMHM;  yMEHHE  MCIOJb30BaTh  BEKTOPHBIA U
KOOPAMHATHBIN METOJ ISl PELICHHUS] T€OMETPUYECKUX 3a7au

W 3a]1a4 IpYyTUx y4eOHBIX IPEIMETOB

13

YMeHue BBIOMpPATh MOAXOMSIIMN METOM JUIS PCIICHHS

3aa49M; ITOHUMAHHUC 3HAYMMOCTH MATCMATUKHW B M3YUYCHHNU




OPUPOJHBIX M OOIIECTBEHHBIX MPOLIECCOB U  SIBJICHUI;
YMEHHUE PaClo3HABATHh MPOSIBICHUE 3aKOHOB MAaT€MaTHUKU B
HCKYCCTBE, YMEHUE NPUBOJUTH MPUMEPHI MATEMATHUYECKUX

OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMATUUECKOW HAYKHU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

Kon

1 Uucna 1 BbIYMCIICHUS

1.1 HartypansHubie u niensie yncna. [Ipu3Hakyu 1eIMMOCTH HEIbIX YACEIT

- Panmonaneuple  uyncna. OOBIKHOBEHHBbIE M JIECATUYHBIE JIpoOw,
' MPOLIEHTHI, 0ECKOHEUHBIE MEPUOANYECKUE APOOH

13 Apudmernyecknii KOpeHb HaTypailbHOW creneHu. JledcTBua ¢
' apu(MeTHIECKUMU KOPHSMHU HaTypaJIbHOM CTENeHU

14 Crenenp ¢ uensiM mokazareneM. CreneHp € paluOHAIbHBIM
' nokaszareneM. CBOMCTBA CTENEHU

s CuHyC, KOCHHYC W TaHI€HC YHUCJIOBOIO aprymeHTa. ApKCHHYC,
' aApKKOCUHYC, apKTAaHI€HC YMCIIOBOI'O apryMEHTa

1.6 Jlorapudm uncna. JleciTHuHbIEC U HATYpaibHbIE JTOrapu(pMbl

JlericTBuTENbHBIE YuCIIa. Apudpmernueckue orepanuu C
1.7 JNEUCTBUTENbHBIMU 4nclaMu. [IpuOnkEHHbIE BBIYMCIIEHUS, MpaBUiIa
OKpYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN

1.8 [IpeobpazoBaHue BhIpAKEHUIN

1.9 KomriekcHsle uncia
2 YpaBHEHUS 1 HEPABEHCTBA

2.1 [enbie u ApoOHO-palIMOHATIbHBIE YPABHEHHUSI

2.2 HNppanuronanbHble ypaBHEHUS

2.3 TpuroHoMeTpuyecKue ypaBHEHUS

24 [Toka3arenbHble U JIorapuPMUUECKUE YPaBHEHHUS

2.5 [{enpie 1 qpoOHO-paIMOHAIBHBIC HEPABEHCTBA

2.6 HNppanuroHaibHble HEPABEHCTBA

2.7 [TokazarenbHble U Jorapudmuyeckre HepaBeHCTBA

2.8 TpuronoMmerpuueckre HEpaBEHCTBA




2.9

CucTtemMbl 1 COBOKYITHOCTH YPABHEHHU U HEPABEHCTB

2(')1 VYpaBHeHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.1
. Martpuna cuctemsl JIMHEMHBIX ypaBHEHHN. OTIPEAECIUTEb MaTPULIBI
3 ®OyHKIMHU U rpaduKu
Oynkums, cnocoOwl 3ananus Qynkuun. ['paduk ¢ysknuu. Bzaumuo
3.1 oOpatHbie (pyHkuuu. UETHble M Heu€THble (yHKUMU. [lepuognueckue
byHKIIMU
OO6nacte ompeneraeHUss W MHOXKECTBO 3HaueHud Gyukuuu. Hynm
19 (GyHKIUH. IIpomexyTku 3HAKOIIOCTOSIHCTBA. [TpomexyTku
' MOHOTOHHOCTH (PyHKIHMH. MaKCUMyMBl W MHUHUMYMBI (YHKIUH.
Haubonbiiee n HauMeHblee 3HaueHne (yHKIIUU Ha TPOMEKYTKE
13 CrenenHast (yHKUMA C HaTypajJbHbIM M LEJIbIM IOKa3aTesneM. Eé
' cBoiicTBa u rpaduk. CBoicTBa U rpaduK KOPHS 1-OM CTENEHU
3.4 Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U rpapuKu
3.5 [TokazarenbHas u norapudmMuyeckasi yHKIIUU, UX CBOWCTBA U TpaduKku
16 Touku pa3pbiBa. AcUMOTOTHI rpagukoB GpyHKMK. CBoMcTBa (DyHKIIMIA,
' HEINPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aaHUS ITOCIIEA0BATEILHOCTEN
1 g Apudmernueckas u reomerpuueckas nporpeccuu. @opmyna CI0KHBIX
' MPOLIEHTOB
4 Hauana maremaTtnyeckoro aHaan3a
4.1 ITpousBogHas GpyHkuuu. [Ipon3BoHbIE AIeMEHTAPHBIX (PYHKINN
[IpyumeHenue  NpoOM3BOJHOM K  HCCleNOBaHMIO  (YHKUMA  Ha
4.2 MOHOTOHHOCTb M 3KCTpeMyMmbl. HaxoxzaeHue HauOosblIEro U
HaUMEHbILIEro 3HaYeHUs PYHKIIMU HA OTPE3Ke
4.3 [TepBooOpa3znas. Murerpan
5 MHoXxecTBa U JIOTHKA
5.1 MHOX€eCTBO, omnepauuu Haj MHOXkecTBamu. Jluarpammel Oiliepa —




Benna

5.2 Jloruka
6 BeposaTtHOCTh M cTaTUCTHKA
6.1 OnucarenbHasi CTATUCTUKA
6.2 BeposATHOCTB
6.3 Kom6unaTopuka
7 I'eomerpus
7.1 @urypsl Ha TIOCKOCTH
7.2 [IpsiMBIE U TITIOCKOCTHU B POCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u TOBEPXHOCTH BpalllCHUS
7.5 KoopanHaTel 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

1. Yuebnuk: Anredpa u Hayasia MaTeMatuyeckoro ananusa. 10-11 kmaccer:
y4eOHUK: 0a30BbIi U yTiyOJEHHBIN YPOBHU ;
Agtopsl: Anumos LI A., Komsrun FO.M., Tkauésa M.B. u npyrue ;
AO "UzparensctBo "lIpocemenue”

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

1. JInmaktudeckue mMaTepuaibl: Anredpa v Hayajga MaTeMaTH4eckoro aHaimsa. 10
KJ1acc: yueOHoe rmocobue Jijist 001eo0pa3oBaTeIbHBIX OpraHU3aliii: 0a30BBIN 1
yTIyONEHHBIN YPOBHU

Astopsr: ®enoposa H.E., [1labynun M.U., Tkauéra M.B.

AO "UzpatensctBo "lIpocsenienue”

2. Jlupaktuueckue martepuainsl: Anredpa M Hayajla MAaTEMaTUYECKOIO aHaJIU3a.
11 kmacc: yueOHoe rocobdue asis 001ieo0pa3oBaTeIbHBIX OpraHUu3aIui:
0a30BbIi U yIiTyOJIEHHBINA YPOBHU

Astopsl: ®enoposa H.E., [1labynun M.U., Tkauéra M.B.

AO "UznarensctBo "lIpocsemienne”

3. Iloypounoe manupoBanue: Anredpa u Hayalla MaTeMaTuyeckoro ananusa. 10-
11 xmaccel: mocoOue sl yIuTels

Astop: I'puropeeBa I'.1. (cepus "[loypounsbie mianbl")

HUznparenbctBo "Yuurein"

4. Meroaudeckoe mocooue A yuutess: Anredpa 1 Haualla MaTeEMaTUYECKOro
ananu3a. 10-11 knaccel: 0a30BbIi U yriayOaEHHBI YPOBHU
AO "UzparensctBo "lIpocemenue”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

1. Enunoe conepxkanue o61iero oopasopanus. MeToauueckue MaTepuallbl.



(https://content.edsoo.ru /)

2. HHOC Mos mixona (https:/myschool.edu.ru /).
3. bubnuoreka HOK ( https://MOHVDOKH.pd>/).



https://xn--h1aafgkbnx.xn--p1ai/
https://myschool.edu.ru/
https://content.edsoo.ru/

OIEHOYHBIE MATEPHAJIBI

JleMoBepcusi 3aJaHNii MPOMEKYTOYHOM aTTecTanuu no Mmartematuke 10 kiaacc (6a3oBblit
YPOBEHB)

1.Haiinure 3HaueHMe BbIpaXKEHUs
81 1, 3272
DTy (VI5-V60) - V5.
2. Halinute 3HaYeHUE BBIPAKECHUS
1) — 4v/3cos(—750°). 2)7tg13°1g77°.
cosaa=—— g | —:2m .
)54

3. Haiingure 5S¢, ecomm 5 2

4 Haiismre KopeHb ypaBHeHus Y 3X — 8 =

5. B ciyyaitHoM 3kcniepuMeHTe OpocaroT JBe UrpaibHble KocTu. Haiinure BeposSTHOCTD TOTO,
4TO B CyMME BbINAJIET 8 0UKOB. Pe3yabTaT OKpyIJIUTE 10 COTHIX.

6. OCHOBaHMEM MIPSIMOU TPEYTOJbHOU MPU3MBI CITY>KUT IPSAMOYTOJIbHBIA TPEYTOJbHUK C
kareramu 9 u 40, 6oxoBoe pedpo mpu3msbl paBHo 50. Haiinure muomiaas 60KOBOM MOBEPXHOCTH
MIPU3MBIL.

e
s2x=sin (x+2 ).
7. a) Pemmre ypaBHEeHHE cossx=sin{x+y

0) Haiinure KOpHHM 3TOr0 ypaBHEHUS, IPUHAIICKALINE TPOMEKYTKY [—2m; —a].
8. CTOpOHBI OCHOBaHUS MPAaBUIBLHON YETHIPEXYTOJIbHOM nupamuibl paBHbl 10, 60koBbIE pedpa
paBHbl 13. Haiinure muiomaas NOBEpXHOCTH 3TOM MUPaMUIBI.

1. JlemoBepcus 3aJaHuii MPOMEKYTOYHOM aTTecTAMM MO0 MaTeMaTuke 11 kiacc
(0a30BbIi1 YpOBEHbD)

12
(5%.53)
—3 0 3

2. Bpruncinure: 5 °-10
3. B nome, B koTopoMm xuBeT JKens, 17 sraxen 1 HECKOIBKO MOAbe310B. Ha kax oM sraxe

HaxoauTcsd 1o 3 kBapTuphbl. JKeHs xuBeT B kBapTupe Ne76. B xakoM mogbesze >KUBET
Kena?

4. B cOopHuKe OUJIETOB 1O OMOJIOTHHU BCeTro 55 OuieToB, B 11 U3 HUX BCTpedaeTcsi BONPOC
no Ooranuke. Haiinute BepoOATHOCTh TOTO, YTO B CIly4yailHO BBIOPAaHHOM Ha 3K3aMEHE
OwieTe MIKOJIBHUKY JOCTAHETCS BOIPOC MO OOTaHHKE.



. Halinure 3HaueHue BBIpAKEHUS

— T, T,
24/ 2 cos(—=) sin{ ——)
44/ 2 cos| 3) sin( 1)

x 1
. Pemmre ypaBuenus: 1) 10g5(2x—1):2; 2) V3x—8 = 5; 3)cos2 = 2

. Haiinure muomans Tpanenuu, BEpIIMHBI KOTOPOH UMEIOT KoopauHartsl (1;1), (10;1),

(10;6), (5;6).

Wi fmm e ———

10 x

. Haitnure yron DBD; npsimoyronsHoro napauienenunena, aias koroporo AB =4, AD =
3,
AA, =5. OtBer gaiite B rpagycax.

. Haiigure npousBoanyo GyHkimu: a)y =2x" —x>—7x; 6)y = (3x+7)% B)Yy=
£¥cos x -

1 T
[ (2x*+3)d [ sin2xdx

10. Beruncnure: a) 0 ; 0)-
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