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MOACHUTEJIBbHAS 3AITMCKA

PaGouas mporpamma ydeOHOTO Kypca «AnreOpa W Hadajsa MaTeMaTHIECKOTO
aHanau3a» 0a3oBOro ypoBHs sl oOydaronuxcsi 10 —11 kmaccoB pa3pabotaHa Ha
ocHOBe DeiepabHOTO TOCYIaPCTBEHHOT'O 00pa30BaTENBHOTO CTAaHAAPTa CPETHETO
oOmiero oOpa3oBaHus, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPeIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, U TPAJAHMIIMNA POCCUHCKOTO
oOpazoBanmsi. Peanmm3zaiusi mporpaMMbl 0O€CTIEYUBAET OBIAJACHHE KIIFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIIIOIIMMH OCHOBY JUIsl CAMOPA3BUTHS W HEMPEPHIBHOTO
oOpa3oBaHusl, IETOCTHOCTh OOMIEKYJIBTYPHOTO, IUYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTU O0YJAFOIIINXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajga MaTeMaTHYECKOTO aHANM3a» SIBIISETCS OJHUM W3
HanOoJjiee 3HAYMMBIX B MPOTpaMME CTapIIeil IIKOJIbI, TOCKOJIbKY, C OJHOM
CTOPOHBI, OH OOeCTeunBaeT HWHCTPYMEHTAJIbHYIO 0a3zy s HM3ydeHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrod CTOPOHBI, (DOPMUPYET JOTHIECKOE H
a0CTpaKTHOE MBINIUICHWE YyYalluXxcs Ha YPOBHE, HEOOXOIMMOM [IJIi OCBOCHHSI
KypcoB UWH(MOpPMATHKH, OOIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJaJCBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas (popMyJIHpPyeT CBOU JOCTIKCHHSI B MaTEMaTHIECKOUN opMme.

Kypc anreOpsl u Hauan MaTeMaTHIeCKOTo aHAIN3a 3aKJIaIbIBACT OCHOBY IS
YCHENIHOTO OBJAJCHUS 3aKOHaMU (PU3UKH, XUMHUH, OHOJIOTMH, TOHHUMaHUS
OCHOBHBIX TEHICHIIMA OKOHOMHKH W OOIIECTBEHHON JKWU3HU, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX NU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XU3HHU. B TOXE BpeMsi OBIaJcHUE
a0CTpaKTHHIMU U JIOTHUECKHM CTPOTMMHM MAaTEMaTUYECKUMH KOHCTPYKIIUSIMHU
pa3BUBAaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTH
YTBEPKJICHUSI, HCTIOJIL30BaTh 0000IIEHNEe U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POopMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIICHUE. B X0 n3yuenus
anreOppl M Hadajl MaTEeMaTHYECKOTO aHaiW3a B CTapiled IIKOJIe ydaluecs
MOJy4alOT HOBBIA OMNBIT PENICHUS MPHUKIATHBIX 3a7ad, CaMOCTOSTEIHLHOTO
MOCTPOCHUS MaTEMaTUYECKUX MOJENIeH pealbHbIX CHUTYyaIluii M HHTEpIIpETaIluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMATCS C  TpUMEpaMH  MaTEMaTHYCCKUX
3aKOHOMEpPHOCTEl B TMpUpOJE, HAyKe U B MCKYCCTBE, C BBIIAIOIIUMHUCS
MaTeMAaTHYECKUMHU OTKPHITHSIMH U UX aBTOPAMHU.

Kypc obmamaeT 3HAUMTEIBHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
peanm3yeTcsl Kak 4depe3 y4eOHbI MaTepuas, CIoCOOCTBYIONIUI (HOPMUPOBAHHIO
HAy4YHOTO MHPOBO33PEHHS, TaK M 4Yepe3 crenuduky ydyeOHOW AesITeNIbHOCTH,



TpeOyroen CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, IIPOJOJKUTEILHON
KOHLICHTPALlMM BHUMAaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN PE3ybTaT.

B ocHoBe Mertoauku oOydeHHs] anredpe W HavajaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT JAeSATENbHOCTHBIN MPUHIIUI 00YYEHUS.

Crpykrypa Kypca «Anredpa u Hayaja MaTeMaTUYECKOT0 aHalln3a» BKIIOYAeT
CIIEAYIOIIUE COACPKATECIBHO-METOAUYECKUE JUHUU: «YUucina U BBIYUCICHUAY,
«Dyukuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauana
MaTeMaTU4YeCKoro aHanusa», «MHoOxkecTBa W JIOTMKa». DBce OCHOBHBbIE
COACPKATEIbHO-METOAUYECKUE JIMHUU HU3y4aroTCsd Ha MPOTSHKEHUM ABYX JIET
oOyuyeHusl B CTapllueil LIKOJIe, €CTECTBEHHO JOMOJHSASA IPYr Apyra U MOCTEIEHHO
HACBIIIASICh HOBBIMM TeMaMM H  paszaenamu. JlaHHBIA KypC  SBIISIETCA
MHTErPAaTUBHBIM, TIOCKOJBbKY OOBEOUHSET B ce0€ COAEp)KaHHE HECKOJIbKHUX
MaTE€MaTUYECKUX JUCLHUIUIMH: aJlre0pa, TPUTOHOMETPHSI, MATEMATUYECKUI aHAJIN3,
Teopusi MHOKecTB M Ap. [lo Mepe Toro kak ydamiuecs OBJa/ieBalOT BCE Ooee
HIMPOKUM MATEMAaTHYECKUM allapaTtoM, Y HUX MOCIIeN0BaTENbHO (HOpMUpPYETCS U
COBEPLICHCTBYETCSI YMEHHE CTPOUTh MATEMATHYECKYI0 MOJEIb PEaIbHON
CUTyallud, NPUMEHATb 3HAHUS, IMOJNlyYeHHblE B Kypce «Anrebpa M Haudajia
MaTeMAaTUYECKOT0 aHAJIN3a», Uil PELIEHHUs] CaMOCTOSITENIbHO CHOPMYIUPOBAHHOM
MaTEeMaTU4YECKOM 3a/1aut, a 3aTEM UHTEPIPETUPOBATH IIOJIYUECHHBIN PE3YJIbTAT.

ConepxarTenpbHO-MeTOANYECKAs JTUHUA «YUuCna W BBIYMCIEHUS» 3aBEpIIACT
(dbopMUpOBaHNE HABBIKOB MCMOJIb30BaHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaToO B OCHOBHOM mIkojie. B crapumieil mkone ocoboe BHUMaHHUE YJIENseTcs
(OpMHPOBAHUIO TMPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIIOUAIOIIHUX B ceOd
WCIIOJIb30BAaHUE pPA3IMYHBIX (OpPM 3amuCH JIEUCTBUTEIBHOIO YHCIA, YMEHUE
pPAllMOHAJIBHO BBINOJHATh JEHUCTBUSA C HUMM, JAENaThb IPUKUIKY, OLICHWBATh
pesynpraT. OOyyaromuecs HOIY4YalOT HABBIKA NPUOIMKEHHBIX BBIUHUCICHUMH,
BBITIOJTHEHUS JEUCTBUNM C YMCIIaMH, 3alMCaHHBIMH B CTaHAapTHOW ¢dopme,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKECHUM.

JInnna «YpaBHEHUS M HEPABEHCTBA» PEANU3YyETCs Ha IPOTSHKEHUU BCETO
oOyueHusi B CTaplield IIKOJe, IOCKOJIbKY B KaXJOM pasJliele MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3aAad. OOyyaroluecs OBIIAJIEBAIOT
Pa3IMYHBIMUA METOJAMHU pELICHUs LEbIX, PalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKAa3aTeNbHbIX, JIOrapu(PMUUECKUX U  TPUTOHOMETPUUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [lomydeHHble YMEHUS UCIIOIB3YIOTCS IIPU UCCIEI0BAHUU
(GyHKUMNA C TOMOIIBIO MPOU3BOJHOM, PEIICHUHM MPUKIAJHBIX 3a]ad W 3a/Jad Ha
HaxXOXXJEHUE HauOOJIbIIMX W HAUMEHbIIMX 3HaueHu ¢QyHkuuu. JlaHHas
coJiepKaTesbHas JIMHUS BKIIOYaeT B ce0s Takxke (OPMUPOBAHHE YMEHHI
BBIIOJIHATH pacu€Tel Mo QopmyiaMm, NpeoOpa3oBaHMs LEIbIX, PalUOHAIbHBIX,
MPpPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, 4 TaKXe BBIPAKCHUM,



COJIEpKaIllMX CTENeHUu U Jorapudmel. bmaromapst m3ydeHuro anredpandyeckoro
MaTepuana  MPOUCXOAUT  JalbHEWIee  Pa3BUTUE  AITOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUST YYalIuXcs, (QOPMHUPYIOTCS HAaBBIKA JEAYKTHBHBIX
paccyxaeHudd, paboTBl ¢  CHUMBOJBHBIMU  (QopMamH,  MPEICTABICHUS
3aKOHOMEpPHOCTE M 3aBUCHMOCTEH B BHUJE PABEHCTB U HEpaBeHCTB. Aire0Opa
npemiaraeT 3(Q(EeKTUBHbIE HHCTPYMEHTHI JUIsl pEIICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJad4, HAIJISIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopepxxarenpHo-MeTOMUEeCKass JHHUA «DYHKIMM U TpaQUKU» TECHO
HepervieTaeTcs ¢ APYTUMHU JUHUSMH Kypca, OCKOJIbKY B KAKOM-TO CMBICTIE 3a70aET
MOCJIEI0BATEIBHOCTD U3Y4YEHUS MaTepuaia. N3yuenue CTETICHHOM,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUN, UX CBOMCTB
U rpaduKOB, UCTIOJIb30BaHNE (DYHKIMI JUIsl PENICHHs 3a/1a4d U3 JIPYTUX y4eOHBIX
IPEIMETOB U PEAJTbHON KHU3HU TECHO CBSI3aHO KaK C MATEMAaTUYECKUM aHAIU30M,
TaKk W C peHIeHHeM ypaBHEHWH M HepaBeHCTB. [Ipum 3ToM OoJsbllioe BHUMaHWE
yaensieTcs: GOpMHPOBAHUIO YMEHHUS BBIPaKaTh (POpPMyJaMH 3aBUCHMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENIOBaTh IOJy4YeHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeIbHOM JIMHUM HALEJIEH Ha pa3BUTUE YMEHUI
¥ HaBBIKOB, MO3BOJIAIOIIMX BBIpaXaTh 3aBHUCHUMOCTH MEXKIYy BEIMYMHAMHU B
paznuyHOi (opMe: aHATUTHYECKOM, rpaduueckoid W ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHIO AITOPUTMUYECKOTO MBINIICHHUS, CIHOCOOHOCTH K
0000LIEHHUIO 1 KOHKPETU3alluH, UCTIOIb30BaHUIO aHAJIOTUH.

CopepxarenbHasi nuHus «Hauana maTeMaTHyeckoro aHaau3a» MO3BOJIAET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MAaTeMaTUYECKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYMHBIX 00YyYaroIIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh HCCIIEAOBATh U
CTpOUTh Tpaguku GYHKIUH, ONpenensTb HUX HauOOJIbIIME M HaUMEHBLINE
3HAYEHUSI, BBIYHUCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
YCKOpEeHMsl TpoleccoB. JlaHHasg coaepkareinbHas JIMHUA OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYEeCKHX MOJENeH peaNbHbIX CHUTYalluH,
HaXOXKJIEHUS! HAWIy4dllero peuieHus B MNPUKIAAHBIX, B TOM YHUCIE COLHAJIBbHO-
HPKOHOMHUYECKHUX, 3a/Jauyax. 3HAaKOMCTBO C OCHOBaMHU MaTE€MaTHYECKOTO aHalIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAILHO-JIOTHYECKOTO U KPEATUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHMH pacrno3HaBaThb NPOSBICHHUS 3aKOHOB
MaTeMAaTUKM B HayKe, TEeXHUKe U uckKyccrBe. OOyuaromuecss y3HAKOT O
BBITAIONINXCST pe3yJbTaTaX, IMOJYYCHHBIX B XOJI€ Pa3BUTHA MaTeMaTHKH Kak
HAyKH, U UX aBTOPaX.

CopnepxxarenbHo-MeTOIMUeCKas TMHUSA «MHOXeCTBa U JIOTUKa» B OCHOBHOM
MOCBSIIIEHA  DJIEMEHTaM TEOPUM  MHOXECTB. |€OpeTHMKO-MHO)KECTBEHHBIE
MIPEJICTaBICHUS] TPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTEeMaTHKH W TPEIararoT



HanOoJiee YHUBEPCANBbHBIN S3BIK, OOBEAUHSIONUN BCE pa3/ieibl MATEMATHKU U €€
OPWIOKEHHUM, OHM CBA3BIBAIOT PAa3HbIE MATEMATUYECKUE AUCUUIUIMHBI B €IMHOE
uenoe. [loaroMy BakKHO AaThb BO3MOKHOCTBH IIKOJIBHUKY MOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTeMaTUKU M UCIOJIb30BaTh €ro s
BBIPAXKEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hadajga MaTEMaTHYECKOrO aHajIn3a» MPHUCYTCTBYIOT
TaK)k€ OCHOBBI ~MaTEMaTHUYECKOTO MOJEIMPOBAHUSA, KOTOPBhIE MPHU3BAHBI
c(OpMHpPOBATh HABBIKK MTOCTPOEHUSI MOJENIEH peajbHbIX CUTyallui, UCCIET0BAHMS
ATUX MOJENIel C MOMOIIBIO ammapara ajreOpbl U MaTeMaTUYeCKOTO aHaIu3a |
MHTEPIPETALMNA TOJIYYEHHBIX PE3yJbTaToB. Takue 3agaHus BIUIETEHBI B KaXIblil
U3 pa3/ieNioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuall Kypca IMIHPOKO UCIIOJIb3yeTC s
JUTSL peIIeHUs] IPUKIIAIHBIX 3a/a4. [Ipu perieHun peaabHbIX NPAKTUYECKUX 3a]a4
y4Jalmyecs pa3BUBAIOT HAOMIOAATENIPHOCTh, YMEHHE HAXOJHWTHh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HMCIOJB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBATH
npobsemy. [edarenbHocTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/lay OpPraHM3yeTCsl B MPOILECCE M3YyUEHHUs BCEX TEM Kypca «AuredOpa um Hadana
MaTeMaTUYECKOr0 aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM muiaHe Ha M3ydeHHE Kypca ajireOphl W Hayal MaTeMaTU4eCKOro
aHanu3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Hejento B 10 kinacce u 3 yaca B
Hezneno B 11 kiacce, Bcero 3a iBa roga ooyuenus — 170 yacos.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucji1a ¥ BBIYUCTICHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE W JAECATUYHBIC APOOU, MPOIEHTHI,
OeCKOHEUYHbIE  Iepuoguveckue  ApoOu.  ApupMeTHUecKHe  Oomepanuu  C
palMoOHAIbHBIMU YUCJIaMU, TPeo0pa30BaHus YUCIOBBIX BhIpakeHUH. [Ipumenenue
ApoOeil U MPOIEHTOB Ui PElIeHUs NMPUKIAJHBIX 3a]ad U3 Pa3IMYHbIX OTpaciei
3HaHUM U PEATbHOM KU3HH.

JlelictBUTeNnbHBIE 4YHMCla. PalnuoHanbHbIE W HUPpPALMOHAIBHBIE YHCIIA.
ApudmMernyeckue ornepanuu ¢ JACHCTBUTEIbHBIMH uuciaMu. [Ipubnmxénnble
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUMN.

Cremenp ¢ menmbiM  TokaszareneM. CrammaptHas  (Gopma  3ammcu
neicTBUTENbHOTO yucia. lMcmonb3oBanue moaxojsmiedl  (Gopmbel  3amucH
JNEUCTBUTENIBHBIX YHCEN I PEUICHUs] NPAKTUYECKUX 3aay U IPEACTABIICHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb ~ HaTypanbHOM  cremeHu.  [lelictBus ¢
apu(pMETUIECKUMU KOPHSIMU HATyPaJTIbHON CTETICHHU.

CHHyC, KOCMHYC M TaHT'€HC YMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
aApKTaHI€HC YMCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa u TOXKAECTBEHHbIE MPe0Opa30BaHUsL.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAYKCHU . OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YpaBHEHHs. HepaBEeHCTBO, peEIICHUWE HEPABEHCTBA.
MeTon nHTEpPBAJIOB.

Pemenue nensix v IpoOHO-pallMOHATBHBIX YPAaBHEHU 1 HEPABEHCTB.

Pemenne uppanmoHaabHbIX YPAaBHEHUM U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpruMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a7ad
M 33]1a4 U3 Pa3IMYHbIX 00JIacTel HayKU U PeaIbHON KU3HU.

DYyHKIUU U TPaPUKHU

OyHKIusA, crnocoObl 3amanus GyHkmuu. [paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OO6nactp ompeneneHuss ¥ MHOKECTBO 3HaueHUM ¢yHkuuu. Hynmu dyHkumm.
[IpomexyTkH 3HAaKONOCTOAHCTBA. UETHBIE N HEUETHBIE (DYHKIIUH.

Crenennas GpyHKUHMS C HATypaJbHBIM U IIENBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpauK KOpPHS 7-OW CTEIEHHU.



TpuroHomeTpudeckass OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUYECKHUX
(yHKITUH 9YUCIIOBOTO apryMEHTA.

Hauaja MmaTeMaTH4ecKoro aHajan3sa

ITocnenoBaTenbHOCTH, CHOCOOEI 3aJaHus MOCJIeI0BATEIILHOCTEH.
MOHOTOHHBIE MOCJIEI0BATCIILHOCTH.

ApudmeTrnyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUYECKON
nporpeccun. Dopmylia CIOXKHBIX MPOUEHTOB. Mcmonb30BaHWE MpOrpeccuu s
pEIIEHUS pealIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHOK€eCTBO, Olepanuyd HajJ MHOXXecTBaMu. Juarpammsl Oiniepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjis OMUCAaHHUS PeaIbHBIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX YICOHBIX IPEAMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia M BHIYHCTICHUA

HarypanbHubie u niensie yncina. [IpusHaku 1ea1mMoCcTy HelbIX YHUCell.

Crenensp ¢ pauMoHaIbHbIM NTOKa3aTeneM. CBOICTBA CTENEHMU.

Jlorapudm uncna. JlecITUUHbIE U HATYpaIbHbIE JOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBanue BoIpaXXEHHI, COAEPKALTUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COJEPKAIIUX CTENEHH C PalMOHAIbHBIM
MTOKA3aTEIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIe ypaBHEHMS U HEPABEHCTBA.

JlorapudmMuueckue ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TMHENHBIX YpABHEHHN. PeleHne NpuKIagHbIX 3a/1ad ¢ MOMOIIBIO
CUCTEMBI JIUHEHWHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHue  ypaBHEHUH, CHCTEM H  HEPABEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3ajady W3 pa3JuvHbIX 00JlacTell HAYKHM W peaabHOU
KU3HU.

DOyHKUMHA U TPaPUKH

Oyukius.  [lepuonuueckne  ¢dynkuuud. [IpomMexyTkum  MOHOTOHHOCTH
¢yHkuuu. MakcumMymbl 1 MUHUMYMbl (QyHKUuU. HamOosbliee M HauMeEHbIlIEe
3HaYeHHe (PYHKIHUU HA TIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIIMHN, UX CBONCTBA U TpadUKH.

[TokazaTenbHas u norapudpmMuydeckast GyHKIUU, UX CBOUCTBA U IPAPUKH.



Hcnonp3oBanue rpadukoB PYHKIUN JUIsl pEIICHUs YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnons3oBanue rpadukoB GyHKIUN Ui KCCIEIOBAHHUS TMPOIECCOB MU
3aBUCUMOCTEM, KOTOPbIE BO3HUKAIOT NpPH PEHICHUM 33Jad U3 JAPYruX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHaJIn3a

HenpepoiBHble pyHKIIMH. MeTOA UHTEPBATIOB AJIs PEIICHHS] HEPABEHCTB.

[IpousBoanas  QyHkuuu. ['eomerpuuyeckuii ©  (QU3HYECKHI  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJME€MEHTApHBIX  QyHKIUH.  DopMynbl  HAXOXKICHHS
MIPOU3BOJAHON CYyMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxkieHue HanbosbIIero 1 HaMMEHbUIETO 3HaUeHUs! PYHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pEUIEHUs B
IPUKIIAIHBIX 3aJa4axX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aJaHHOTO
dbopmyIoii unmu rpaduKoMm.

ITepBooOpa3znas. Tabnuiia nepBooOpa3HbBIX.

Wurerpan, ero reoMerpuyeckuid u (U3MUYECKUU cMbIca. Bbluucnenue
uHTerpaina no gpopmyne Hetorona—IJleiiOnua.



IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenue yuebHOro mpeamera «MaremaTuka» JOJDKHO 0OecreunBaTh
JOCTIKEHUE Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus CICAYIOMNX JIMIHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YyIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOrpaMMbl Y4eOHOIro TMpeaMera
«MaremaTnka» XapakTepUu3yrTCs:

I'paxxtanckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIEeTrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€Ha POCCUHUCKOr0 OOIIECTBA, MPEJICTABICHUEM O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
OpolLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TMp.), YMEHHEM
B3aMMOJICMICTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C UX
(YHKIUSIMA 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCUICKON TPaX)AAaHCKON HICHTHUYHOCTH, YBAKCHHUS
K IPOIJIOMY M HACTOSIILIEMY POCCUMCKONW MaTeMaTUKH, [ICHHOCTHBIM OTHOIICHUEM
K JOCTHXKEHUSAM POCCUMCKHUX MATEMaTUKOB M POCCUMCKOW MaTeMaTU4YeCKOU
LIKOJIBI, K HCHOJIb30BAHUIO 3TUX JIOCTHXEHHU B JPYTMX HayKaxX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(hOpPMHPOBAHHOCTBIO  HPAaBCTBEHHOTO  CO3HAHMS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTI'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B OCTPOEHUE YCTOMYMBOTO Oy AYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aja4, PEIICHHU, pacCyXICHUN;
BOCTIPMMMYHBOCTBIO K MAaTEMaTUYECKHUM acCIleKTaM pa3jIMuHbIX BUJIOB UCKYCCTBA.

DuU3NYECKOE BOCIUTAHUE:!

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpPECax 370pOBOT0 U 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITUU U

OT/bIXa, peryJisipHas duznueckas aKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CIIOPTUBHO-030POBUTENBHON
JESATENBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM LIEHHOCTH TPYAOIIOOMS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANBHON  JESITENbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieii mnpodeccun U pealin30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MareMaTUYecKoMy OOpa3OBaHHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUHN NIPAKTUYECKUX 3a]1a4 MaTEMATUYECKOM HAIPAaBJICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMUPOBAHHOCTHIO SKOJIOTHUECKOM KYJIbTYphl, MOHUMAHUEM BIUSHUS
COIIMATIbHO-?KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLIMAIBHOM
Cpelbl, OCO3HaHMEM TJI00aJbHOTO XapakTepa SKOJOTUYECKHX MpoldiieM;
OpHEHTAlMEell Ha IPUMEHEHUE MATEMATHMYECKMX 3HAHUM U1 pelIeHus 3a7ad B
o0lacTh OKpyXKallled cpeabl, IJIaHUPOBAaHUS TIOCTYNKOB M OIEHKH HUX
BO3MOJKHBIX MTOCJIEACTBUI JJIsl OKPYKAIOLIEN CPEbI.

[{eHHOCTH HAYYHOIO MMO3HAHUA:

c()OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu M  OOIIECTBEHHON NPAKTHKH, IOHHMaHUEM
MaTEMaTUYECKOM HayKd Kak c@epbl YeIOBEUECKOW JIeATeNbHOCTH, JTaloB ¢
pa3BUTHA WM 3HAYUMOCTH I Pa3BUTHS LUBWIW3ALWNA, OBJIAJCHUEM S3BIKOM
MaTeMaTUKU W MAaTeMaTUYECKOW KyJIbTypOHM KakK CPEACTBOM IIO3HAHUSA MUDa;
TOTOBHOCTBIO OCYILECTBIATH INPOEKTHYI0 M MCCIEAO0BATENBCKYIO NESITEIbHOCTD
WHJIVBHUIYaJIbHO U B TPYMIIE.

METANIPEIAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTePU3yIOTCS OBJIJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuy, YHUBEPCANTbHLIMU Pe2YTAMUSHbIMU 0eUCTBUIMU.

1)  Vuueepcanvnvie  noznaeamenwvhvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 o0Oyuarwuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJCalowe2o  Mupa,  NpuMeHeHue  J102UYECKUX,
uccne0osamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBeie nornueckue AeMCTBUSA:

e BBIABIIATH U XapaKTEPU30BaATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TMOHSATUN, OTHOUICHUH MEXAY MOHATUAMU;, (POPMYIHUPOBATH
OTIpENeICHNs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPHU3HAK
KJaccu(uKaIuy, OCHOBAaHUSA JiT OOOONICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYJIUPOBATh M  NPEOOPA3OBBIBATH  CYXKJICHUSA:
YTBEPAUTEIIbHBIE U OTpHUIATEIbHBIC, €IMHUYHBIE, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M M
npoTtuBopeursi B (aKkTaxX, MaHHBIX, HAONIONCHHUSIX U YTBEPKICHUSX;
npeajiaraTb ~ KPUTEpPUM  JJIs  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C WMCIOJB30BAHMEM 3aKOHOB JIOTHKH, JETYKTUBHBIX W
WHYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIFOUSHH 110 aHAIOTHH;
MIPOBOIUTH CaMOCTOSATEIBHO J0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUH (MIPSMBIE U OT MPOTHUBHOIO), BEICTPANBATh apTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

BBIOMpATh CIIOCOO pemieHus y4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpATh HaWOoOJIee MOAXOMAIMNNA C YIETOM
CaMOCTOSATEILHO BBIICTIEHHBIX KPUTECPHUEB).

ba3oBrle ncciienoBarenbCKUe IEUCTBUA:

MCITIOJIb30BaTh BOMPOCHI KAK HCCIIENOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHUBOPEUYHUE, NpoOIeMy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (opmMupoBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHUE;

MIPOBOIUTH CaMOCTOSATENIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
Oo0BEKTa, SABJICHHS, MPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SBJICHUSIMU, IPOIIECCAMU;

CaMOCTOATENHHO (POPMYIHPOBATH OOOOIIEHHS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh
MIPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATh JIepUIMTBHI MHQOpPMALMU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJIsl PELLICHUs 3a/1a4u;

BbIOMpaTh  MHGOPMALMIO U3  HCTOYHMKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(MOPMAIUIO
pa3IUYHBIX BUAOB U JOPM IIPEICTABIICHHUS,

CTPYKTYpUpPOBaTh HHPOPMAIUIO, TIPECTABIATh €€ B pa3ndHbIX (popmax,
WJLTIOCTPUPOBATH TpadUUuecKy;



e OIICHUBATH HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMyIMPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvie KOMMYyHUKamueHwle Oelicméus, 0becnevyusaom

chopmupoeaHnocms COYUATbHBIX HABLIKOE 00YUAIOUUXCHL.

Obuenue:

e BOCIpUHUMATh H (OPMYJIHUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCIIOBHSIMHU | IIEJIIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHUCHbMEHHBIX TEKCTaxX, /aBaTh IMOSICHEHUS IO
XOJly pelieHus 3a/1a4i, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3yJIbTaT;

e B XOJIe OOCYXXJEHHS 3a7aBaTh BOIIPOCHI TI0 CYIIECTBY O0CYKIaeMOM TEMBI,
POOJIEMBI, perIacMou 3aa4uM, BEICKA3bIBaTh MJICH, HAIICIICHHBIE HA ITOUCK
pEIICHMS; COIMOCTaBIATh CBOM CYXIEHHUS C CYXICHUSAMH JIPYTHUX
YYaCTHUKOB JHAJIOra, OOHAPYKUBATh Pa3lIMYUEe M CXOJCTBO TO3UIUH; B
KOppeKTHOH popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAKCHUS;

e TMpPEACTAaBIATh  Pe3yNbTaTbl  pEHIeHUs  3aJayd,  HKCIEPUMEHTa,
UCCJEIOBAHMS,  NIPOEKTa;  CaMOCTOSTENIIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUS C yU4ETOM 3a]1a4 MPE3eHTAlUN U OCOOEHHOCTEHN ay TUTOPHUH.

CoTpyaHu4eCTBO:

e IMOHMMATh M  HCHOJB30BATh  MPEUMYyLIECTBA  KOMaHJIHONM U
WHIUBUYaJIbHOM paOOThI PU PEIICHUH YUEOHBIX 3a]a4; IPUHUMATh LIEJIb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOM
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

e Y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CYXI€HHS, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYpPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOTHl U
KOOPAMHUPOBATb CBOM JEHUCTBUS C JAPYTMMU YJI€HAMH KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

3) Yuueepcanonvie  pezynamuenvie oeticmausl, obecneuusaiom
GdopmuposaHnue cCMbICL08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTAaBJIAThH IUIAH, AJITCOPUTM PELIEHUS 3a/1a4, BBIOUPATh CIIOCOO PEIICHHS C
y4E€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIB:

e BIJIAJIETh HAaBbIKAMHU IO3HABATEJIBbHOM pe(diIeKCMH Kak OCO3HaHHs
COBEPIIAEMBIX JEHCTBUNA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIaJeTh CHOco0aMU CaMOIIPOBEPKHM, CAMOKOHTPOJS Ipolecca U
pe3ysbTaTa pelueHus MaTeMaTUYeCKOH 3a1auH;



e TPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThb IIPU PEILICHUU
3alaud, BHOCHTb KOPPEKTHUBBI B [EATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEId M YCIOBUAM, OOBICHATH
MPUYHHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESTEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa U Havyajla MaTEMAaTUYECKOTO aHaIu3a
Ha YPOBHE CpeIHEro oO0IIero oopa3oBaHHs JOJKHO OOECIEeYMBATH JTOCTHXKCHHE
CJICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KITACC

Yucaa v BBIYMCICHUSA

OnepupoBaTh TNOHATUSAMH: PALUOHAIBHOE M JCHCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAsI M IECATUYHAsS IPOOb, MPOIECHTHI.

Beimonuare  apudmernyeckue  onepauud ¢ PAMOHAIBHBIMU U
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

BoimonHsaTh IpuOIMAKEHHBIE BBIUMUCICHUS, UCTIONB3YS MpaBUila OKPYTJICHHS,
JIENaTh MPUKHUJIKY U OLCHKY PE3yJIbTaTa BHIYUCICHUM.

OnepupoBaTh MOHATHUSIMU: CTEIEHb C LEIBIM IOKAa3aTeJIeM; CTaHJapTHas
dbopma 3ammMcu JACUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPaJIbHOW CTETICHH,
UCII0JIb30BaTh MOAXOSIIYI0 (OPMY 3aITUCH JEHCTBUTEIBHBIX YHCEN JJIS PEIICHUs
MPAKTUYECKHUX 3a/1a4 U IPEJCTABIICHUS TaHHBIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOTO YIJIa;
MCIIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO yTiia Yepe3 0OpaTHbIE TPUTOHOMETPHUUYECKUE
GbyHKIUH.

YpaBHeHUA U HEPABEHCTBA

OnepupoBaTh MOHIATUAMU: TOXKIAECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJIOE,
palMoOHaIbHOE, UPPALIMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

Breinmonuate npeoOpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAKEHUW M peniaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimoHSTh  IpeoOpa3oBaHMs IENbIX, PAMOHATBHBIX W HPPAIIMOHATBHBIX
BBIDKCHUM U pelaTh OCHOBHBIE  THUIIBI  LEJIBIX, pPAalMOHAIBHBIX U
UppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHTh ypaBHEHHSI U HEPABEHCTBA JIJISI PELICHUSI MATEMaTUYECKUX 3a]1a4
Y 33J1a4 U3 PA3JIMIHBIX 00JIaCTeH HAYKHA U PEATbHON KU3HH.



MopnenupoBaTh peanbHblE CHUTyallud Ha S3bIKE aureOpbl, COCTaBIATh
BBIPQXKEHMSI, YpPaBHEHMs, HEPAaBEHCTBAa [0 YCIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUU U TPaPUKH

OnepupoBath MOHATUAMH: (PYHKIHS, CIOCOOBI 3a7aHusl (GyHKIMH, 00JIacTh
ONpe/eNeHUs] M MHOXECTBO 3HadeHUM (yHKuuu, rpaduk (QyHKUHH, B3aWMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUYETHOCTh (YHKIHMH, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUKN I PELLIEHUS] YpaBHEHUI.

Crpoutb M uuTath rpaduku JUHEHHON (QYyHKIMM, KBaJApaTUYHOU (HYHKIIHH,
CTENEHHON (PYHKIUU C IIEJIBIM TOKA3aTEIEM.

Hcnonp3oBath rpaduku (QyHKUIMHA JUIS HKCCIENOBAaHUS TMPOIECCOB U
3aBHCUMOCTEN NpU pelIeHUH 3a7ad U3 APYTUX y4eOHBIX IMPEIMETOB U peallbHOM
KU3HU; BBIpAXKaTh (DOpMyrIamMu 3aBUCIMOCTH MEX]Ty BETUIHHAMH.

Hauaja maTeMaTH4yeckoro aHajausa

OnepupoBaTh NOHATHUAMHU: TOCIEAOBATEIbHOCTh, apUPMETHUECKas U
reoMeTpuyecKas Iporpeccum.

OnepupoBaTh TMOHATHSIMH: OECKOHEUHO YOBIBAIOMIAs TeOMETpUYEeCKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBarOLIEH r€OMETPUUECKON MPOTPECCUM.

3agaBaTh NOCIEI0BATEIBHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIIEAOBATEILHOCTEN U MPOTrPECCUN I PEILICHUS
peanbHbIX 334 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh MOHATHSIMH: MHOXKECTBO, OIlEpaIlMH HaJ] MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JUisl  ONHCaHUus
pealbHBIX TPOIECCOB W SIBICHUH, MPH pEIICHHH 3aJad M3 JAPYTUX YYeOHBIX
PEIMETOB.

OnepupoBaTb  NOHATHUAMHU:  OINpEAENEHHEe,  Teopema,  CIEJICTBUE,
JI0Ka3aTeNIbCTBO.

11 KIIACC

Yucsa v BbIYHCTEHUS

OnepupoBaTh TMOHATUAMH: HATypaJIbHOE, I€J0€ YHUCJIO;, HCIOIb30BaTh
MPU3HAKU JETUMOCTHU TENBIX YUCEIl, PA3JIOKCHHE YHClia Ha TPOCThIE MHOKUTEIN
IS peleHus 3a1ad.

OnepupoBath MOHSATHEM: CTETICHD C PAITMOHATBHBIM TTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSMU: JIOTapu(PM UHKCTIA, JECATUYHBIE W HATypaibHbIC
J0TapuQMBbI.



YpaBHeHUS U HEPABEHCTBA

[IpumeHaTh CBOMcTBAa CTeNeHM M1 NpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: TOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO; PELIATH
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUM U HEPABEHCTB.

Bomonusate mnpeoOpa3oBaHMsl  BBIPOKEHUH, CcOAepKalluX Jorapudmsr;
ONEpUPOBATh NOHATUAMU: JIOTApUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI TOrapu(PMUUECKUX YPaBHEHUI 1 HEPABEHCTB.

Haxoaute pemenust npocTeENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MNOHATHSIMHU: CHCTEMA JIMHEWHBIX YpPaBHEHUU U €€ DEIICHHUE;
UCIIOJIb30BAaTh CUCTEMY JIMHEHUHBIX YPABHEHUN [ PEILICHUSA ITPAKTUYECKUX 3a/1a4.

Haxonuts pelieHuss NpoCTEUIINX CUCTEM U COBOKYIIHOCTEH PalMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MonenupoBaTh peaibHblE CHUTyallud Ha S3bIKE aiureOpbl, COCTaBIATh
BBIDAXKCHUS, YPABHEHMs, HEPABEHCTBA M CHUCTEMBl 110 YCIOBUIO 3aJayH,
MCCJIEeI0BATh MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAaHUEM anmnapara aareOpsl.

DYyHKIUU U TPaPUKH

OnepupoBaTh MNOHATUAMU: TepUOAMYECKas  (QYHKUUS, TMPOMEXKYTKU
MOHOTOHHOCTH ~(YHKIUH, TOYKH OKCTpeMymMa (yHKUUH, HauOojbllIee U
HauMeEHbIlee 3HAYEHUs (PYHKUMU Ha TMPOMEXKYTKE; HCIONb30BaTh MX I
UCCIEeI0BaHMS (PYHKIMH, 3aJaHHON rpa)uKOM.

OnepupoBaTh MOHATHAMH: TpapUKd MOKA3aTENbHOM, JIOTapu(PpMUUECKONH U
TPUTOHOMETPUUECKUX (YHKIUH; N300paxaTh UX Ha KOOPAMHATHOW IJIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHNUS] YPABHEHU U HEPABEHCTB.

N300paxarb Ha KOOPAUHATHOM MJIOCKOCTU I'paMKK JTUHEHHBIX ypaBHEHUI
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Wcnonwp3oBath rpaduku (QyHKUMH Ui HCCIIENOBaHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh MOHATUSAMU: HENpPEPBIBHASL (PYHKIIHS; TPOU3BOAHAS (YHKIUH;
UCIOJIb30BaTh T€OMETPUUYECKUIN U (PU3UUECKUN CMBICI TPOU3BOJIHON JUIsl pELICHHUS
3a7ay.

HaxonuTte mpon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHI.

Hcnonp30BaTh MPOU3BOJHYIO ISl UCCIIEOBaHMS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEIOBAHUS K TOCTPOCHUIO Tpa(UKOB.

Hcenonp30BaTe NMPOM3BOAHYIO JUISl HAXOXKACHUS HAWIYYLIETO PELICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUAMHU: TepBOOOpa3Hasi W  UHTErpay; I[OHUMATh
reOMETPUYECKU U (PU3UUECKUIN CMBICI HHTErpaja.



Haxonute mepBooOpa3Hbie dIeMEHTAPHBIX (DYHKIIHMM; BBHIYHCIATH HHTETPAT
no ¢popmyiie Herorona—Jleitouuna.

Pemate mpukiagHbie 3a7a4M, B TOM YHCIIEC COIMATBLHO-DKOHOMHYECKOTO H
(bu3NYECKOT0 XapaKkTepa, CpeCTBAMU MATEMAaTUIECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yectBo 4yacos JICKTPOHHBIE
Ne HaumeHnoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoiabusie | IlpakTuyeckue
n/n NPOrpamMMmsblI Bcero o0pa3oBaTebHbIE
padoThI padoTsbI
pecypchl
MHoO)kecTBa pallMOHAIIBHBIX U
1 CHCTBUTEBHBIX YKCel. PalnoHanbHbIE 14 2 bubmmorexa [IOK
A -rat https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) Oynkimn 1 rpapuku. CTeneHs ¢ HeIbIM 6 bub6mmoreka [IOK
IoKa3areyieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuit KOpeHb N—OH CTETICHH. 13 ) bu6muoteka LIOK
HppaunoHaibHble YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyibl
4 Tpuronomerpun. Tpuronomerpuyeckue 22 1 bubmmorexa [TOK
p PHIL AP p https://m.edsoo.ru/1568aba3
YpaBHEHUS
5 [TocenoBaTebHOCTH U IPOTPECCUU 5 brbmmorexa [TOK
a porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3 | but6mmoreka [JOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6 0




11 KIIACC

KoanuecTBO 4acoB

Ne DJIeKTpOHHbIe (LM(ppOBbIE)
HanMeHoBaHue pa3/iesioB U TeM MPOrpaMMbl Konrpoasusie | IIpakTuuecku
n/n Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI e padoThl
IToBTOpenue. PannonansHbIe ypaBHEHUS U bubmuoreka [{OK
1 HEPAaBEHCTBA. TPUTOHOMETPUYECKUE YPABHEHUS. 4 1 https://m.edsoo.ru/f11c4afd
CreneHb ¢ palluOHAIBLHBIM [T0OKA3aTEIEM.
2 [TokazarenpHast pynkmnus. [TokazarenpHbIe 12 1 bubmmorexa LHOK
Y ' https://m.edsoo.ru/f1 1 c4afd
ypaBHEHHUS U HEPAaBEHCTBA
3 Jlorapudmmueckas GyHKIHS. 12 bubnuoreka [JOK
Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA https://m.edsoo.ru/f1 1 c4afd
4 Tpuronomerpuyeckue GyHKIMH U UX TPAPUKH. 9 | bu6nuoreka [JOK
TpuroHomeTpruuecKue HEPABEHCTBA https://m.edsoo.ru/f1 1 c4afd
bubmuoreka [JOK
5 I1 I i 24 2
POMSBOAHAA. LIPHMEHEHHC [POHSBOAHON https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
nu
6 HTCTPAIT M €O MPHMCEHCHIA ? https://m.edsoo.ru/f1 1 c4afd
bu6morexa [JOK
i 12 1
7 Crcremst ypasnenmii https://m.edsoo.ru/f11c4afd
8 HatypanbHble u Lenble yncna 6 bubmmorexa [TOK
yp t https://m.edsoo.ru/f11c4afd
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 14 ) bu6mmoreka [JOK
3HAHUI https://m.edsoo.ru/f1 1 c4afd
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 102 8 0







IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KosanuyectBo 4yacos DJIEeKTPOHHBIE
Ne Hdara undgponbie
Tema ypoka Kontpoasubie | IlpakTuyecku
n/n Bcero u3y4deHusi | oOpa3oBaTeSibHbIC
padoThI e padoThblI
pecypchl

MHOXeCTBO, OIepauy Hajl

1 MHOKECTBAMU I[I;Iar aMMBI 1 1Hep, bubmoreia LHOK

N ’ p https://m.edsoo.ru/746d5dce

Olinepa—Benna
PanmonaneHblie yncna.

5 OOBIKHOBEHHBIC U JICCITUIHBIC 1 e bubmuorexa [JOK
IpoOH, IPOLIEHTHI, OECKOHEUHBIE A https://m.edsoo.ru/be888093
MePUOIUYECKHE IpoOH
Apudmernueckue onepauu ¢

3 palMoOHaIbHBIMU YUCIIAMH, | e bubnnorexa [JOK
peoOpa3oBaHus YHCIOBBIX a https://m.edsoo.ru/4d7f95fe
BBIPAKCHUIN
[Tpumenenue apobeii U MPOIIEHTOB
JUIS peLleHUs IPUKIIAHBIX 3a/1a4 U3 bubnuoreka [JOK

4 pa3IMYHBIX OTpaciae 3HaHUM U 1 1 2Hep, https://m.edsoo.ru/44dd104
peanbHOU KU3HU. 6
Bxonanas koHTposbpHas paboTa.
[Tpumenenue qpoOei U IPOIIEHTOB
JUIS peLeHUs NIPUKIIAHBIX 3a/1a4 U3 bubnuoreka [JOK

5 . . 1 3Heq,
pPA3JIMYHBIX OTpACIIel 3HAHUU U https://m.edso00.ru/d99d8c74
peanbHOU KU3HU

6 JlericTBUTEIBHBIC YUCTIA. 1 3Hes bu6mmoreka [IOK




PamuonansHeie U HUppalHOHAJIbHBIC
qHucia

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

ApudmeTnueckue onepanuu c

bubmuoreka IJOK

ONpeCaACIICHUA U MHOXCCTBO 3HAYCHUI

7 4He
NEUCTBUTEILHBIMU YHCIIaAMU A https://m.edsoo.ru/a97a12d9
[TpuOmKEHHBIC BRIYHCIICHUS,
8 [IpaBWIa OKPYIJICHUS, IPUKUIKA U 4He Bubmorexa OK
p py » TIPHKHA . A https://m.edsoo.ru/cb723fbd
OIICHKA Pe3yJIbTaTa BIUMCICHHIMA
9 ToxecTBa ¥ TOXKIESCTBEHHBIE Se bubmuoreka [JOK
npeoOpa3oBaHuUs a https://m.edsoo.ru/3a23ac15
10 VYpaBHEHUE, KOPEHD YPAaBHEHUS SHe Bubmorexa OK
p » KOp yp A https://m.edsoo.ru/11ac68be
11 HepaseHcTBO, peleHne HepaBeHCTBA 6He Eubmiorexa OK
p > P p A https://m.edsoo.ru/50bdf26d
Bbu6mmoreka [JOK
12 MeTto epBajIo 6He
TOA MHTCPBAIIOB A https://m.edsoo.ru/775£5d99
Pemenne nensix 1 1poOHO-
13 AIMOHATBHBIX aBI:{eHI/H‘/'I u 7He Bubmiorexa HOK
pan yp A https://m.edsoo.ru/6ec7al107
HEPABCHCTB
KonrponbHas pabora no reme
"MHOK€eCTBa pallMOHAIBHBIX U
14 €lICTBUTEIBHBIX YHCEN 7He Bubmorexa OK
A ' A https://m.eds0o.ru/1914a389
PanmonansHbIe ypaBHCHUS U
HEpaBeHCTB"
DOyHKIMA, CIIOCOOBI 3a1aHUA
15 ¢ yHK un. B3anmuo obpatHbie 8He bubmmorexa [IOK
YHKIHH. p A https://m.edsoo.ru/226eeabf
byHKIMN
16 I'padux pynkuu. Obmactb 8Hep, bubnuoreka LIOK

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




bynkuun. Hynmm GyHKIun.
[TpomexyTKH 3HAKOTIOCTOSTHCTBA

17 YeEraple 1 HEYETHBIC (DYHKITMH 9He bubmiorexa HOK
YHEH a https://m.edsoo.ru/ff4564ad
CTerneHs ¢ IenbIM IT0Ka3aTeaeM.
18 CrannmaptHas (Gopma 3armmucu 9He bubmiorexa HOK
. ap p A https://m.edsoo.ru/66446d3e
JNEHCTBUTENLHOTO YnCIa
Hcnonp30Banue moaxosmeit popmbl
3alUCH NEUCTBUTENBHBIX YHCEN IS Bbu6mmoreka [JOK
19 10Hep,
pEIIeHNs TPAKTUIECKUX 3a1a9 U https://m.edsoo.ru/6eadc6f1
MPEJICTaBICHUS TAaHHBIX
Crenennas GyHKIUS C HATYPaJIbHBIM
20 U 1EJBIM HO(Il()Z?,aTeJIeM Eé ZI]:OfICTBa u 10He bubmmorera [TOK
t ' a https://m.edsoo.ru/3f25a047
rpaduk
21 Apudmerndecknuii KOpeHb 11ne bubnuoreka LIOK
HATypaJIbHON CTEIIEHU A https://m.edsoo.ru/d82¢36d4
2 ApudmeTnueckuii KOpeHb 1 bubnuoreka LIOK
He
HATypaJIbHON CTEIIEHU A https://m.edsoo.ru/fe7fc4db
7 CpoiicTBa apu(MeTHUECKOro KOpHS 1 bubnuorexa [JOK
He
HaTypajJbHOM CTETICHU a https://m.eds00.ru/d0f0b260
24 CBoiicTBa apu(PMETHIECKOTO KOPHS Done bubnuoreka [JOK
H
HaTypajJbHOM CTETICHU a https://m.edsoo0.ru/c3389865
25 CBoiicTBa apu(PMETHIECKOTO KOPHS 13ne bubnmnoreka [JOK
H
HaATYpaJIbHOM CTEIIEHU A https://m.edsoo.ru/444c4b9¢
2% HeiicTBus ¢ apudmMeTHuecKuMu 13ne bubnuorexa LIOK
KOpPHSAMU N—OW CTENEHU A https://m.edsoo.ru/54b815¢5
EUCTBUS C apU(PMETUUECKUMU b K
7 Jill pud lawen nommoreka 110

KOpHAMU n—o# cTeneHu

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




JeiicTBus ¢ apupmMeTHUECKUMU

bub6nnoreka IIOK

28 14He
KOpPHSIMHU N—OW CTENEHU a https://m.edsoo.ru/2ab1c7bc
HeiicTBus ¢ apudMeTHaecKumMu bubnuoreka [IOK
29 . 15Hen,
KOPHSIMU N—OU CTENEHU https://m.edsoo.ru/eacb053c¢
30 HeiicTBus ¢ apudMeTHaecKkumMu 15me bubnuoreka LIOK
KOPHSAMU N—Oi CTENEHU a https://m.edsoo.ru/8aSadaS1
31 Pewienue nppanuoHalIbHbIX 16ne bubnuoreka LIOK
YPaBHEHUM U HEPABEHCTB A https://m.edsoo.1u/69106ae7
1 Pewienue nppanuoHaIbHbIX Lene bubnuorexa [JOK
ypaBHEHUH U HEPABEHCTB A https://m.edsoo.ru/9362fea9
bu6mmoreka [IOK
Pemenue nppannoHanbHbIX
33 . 17Hep, https://m.edsoo.ru/78d9b39
YpaBHEHUI U HEPABEHCTB )
Pemenune nppannoHanbHbIX bubnuoreka LIOK
34 . 17Hen,
YPaBHEHUHN U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pewenne nppanoHaIbHBIX 18He bubnuorexa [IOK
YPAaBHEHU U HEPABEHCTB A https://m.edsoo.ru/87e5e52d
16 CgoiicTBa 1 TpaduK KOPHS n-0i 18He bubnuoreka [JOK
H
CTEIIEHU A https://m.edsoo.ru/ebOccSe3
17 CaoiicTBa u rpaduk KOpHs n-on 19me bubnmoreka [JOK
H
CTEIECHU A https://m.edsoo.ru/5f29b9b5
KonTponbHas paboTa no teme
13 "ApudmeTrueckuii KOpeHb n—oi 19me bubnuorexa LIOK
H
crenenu. MppanuoHanbHbie a https://m.edsoo.ru/f13af630
ypaBHEHUS U HEpaBeHCTBA"
39 CuHyc, KOCHHYC ¥ TAaHT€HC YUCIIOBOTO 20ue bubnnorexa [JOK
apryMeHrTa a https://m.edsoo.ru/5f605ed0
40 CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOTO 20Heps, bubnuorexa LIOK




apryMeHTa https://m.edsoo.ru/ec9f4d78
41 ApKCUHYC, apKKOCHHYC U apKTaHI'€HC 2 1ne bubmuorexa LIOK
YHCJIOBOTO APTYMEHTA a https://m.edsoo.ru/b8f5d49a
4 ApKCUHYC, apKKOCHUHYC U apKTaHI'€HC > 1He bubnuoreka LIOK
YHCJIOBOTO APTYMEHTA A https://m.edsoo.ru/f1{9220
TpuronoMmeTpudeckas OKpyKHOCTb,
43 01I1) e eneHH: T I/IFOHOMCEYI/I‘leCKI/IX 22He bubmorexa HOK
PeAt N P P A https://m.edsoo.1u/6df195a0
(YHKIN YUCIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpy>KHOCTb,
44 05 € eneHH: I/IFOHOMeIT)yI/IquKHX 22He bubmorera [JOK
e . P p A https://m.edso0.ru/6b61c578
(GYHKIMI YUCIIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE 23He bubnuorexa [IOK
bopMyIIBI a https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKHE 23ue bubnuorexa [IOK
bopMyIIBI & https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE Yame bubnnoreka [JOK
bopMyIIbI a https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKHE 2ane bubnnorexa [JOK
bopMyIIbI A https://m.edsoo.ru/12d1413c
49 [TpeoOpa3zoBanue >5me bubnuorexa [JOK
TPUTOHOMETPUUYECKUX BHIPAKCHUH A https://m.edsoo.ru/e248c5fc
50 [TpeoOpa3zoBanue 25men bubnuorexa [JOK
TPUTOHOMETPUUYECKUX BHIPAKCHUH https://m.edsoo.ru/09ba5b3d
51 [Tpeo6pa3zoBanue 26me bubnuoreka LIOK
TPUTOHOMETPUYECKUX BBIPAKECHUN A https://m.edsoo.ru/1f4655da
[Tpeo6
5) peobpazoBaHue 26Hen bubnmoreka [JOK

TPUTOHOMETPUUECKUX BBIPAKEHUHN

https://m.edsoo.ru/76¢e9958




[IpeobpazoBanue

bub6nnoreka IIOK

53 . 27Hen
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/8fa598bS
54 Pemenne TpuroHOMeTpUYECKUX 2 7ue bubnuoreka [IOK
ypaBHEHU U a https://m.edsoo.ru/6baefe19
Pemenne TpuroHOMeTpUYECKUX bubnuoreka LIOK
55 . 28Hen,
YpaBHECHUU https://m.edsoo.ru/alf8d141
56 Peuienne TpUroHOMETpUYECKUX »8He bubnuoreka LIOK
YpaBHEHU U A https://m.edso0.1u/65a0{2d0
57 Peuienne TpUroHOMETpUYECKUX 29He bubnuorexa [JOK
ypaBHEHU U A https://m.edsoo.ru/0d8a770d
53 Pemenne TpuroHoMeTpUIECKUX 29He bubnuorexa [JOK
H
ypaBHEHUH A https://m.edsoo.ru/cec28774
59 Pemenuie TpUroHOMETpUUYECKUX 30ue bubmuorexa LIOK
H
YpaBHEHU U a https://m.edsoo.ru/ebeec650
O606menne o TemaM "OCHOBHBIE
60 UTOHOMETPUYECKUE (POPMYJIBI 30He bubmorexa LHOK
P P PMYJIBL. | & https:/m.edsoo.ru/ae44ac4c
TpuronomeTpuyeckue ypaBHEHUs
KonrponbHas pabora no reme
"®opMyIIbl TPUTOHOMETPHH.
61 T HSOH};MeTquGCKI/Ie ’ 31He bubmoreia LHOK
p " p . A https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Beepoccuiickas
poBepoyHas pabora
2 HToroBas KOHTpoOsIbHas pabora / 31 bubnuoreka LIOK
He
Bcepoccuiickas mpoBepouHast paboTa A https://m.edsoo.ru/188bbf6ec
O0001Ienne, cucTeMaTH3aIusa 3SHaHUH
63 3a KypcC aJireOpbl U Havan 32Hep, Bubmorexa OK
P P https://m.edsoo.ru/33e6629¢
MaTemaTHueckoro a"anusa 10 kinacca
64 Apudmerrueckas 1 TeOMeTpUIECKas 32Hep, bubmuoreka [JOK




nporpeccun. Mcnonb3oBanue
MIPOTPECCUU JIJISl pELICHHs pealbHbIX
3a/1a4 MPUKIAJHOTO XapaKTepa

https://m.edso00.ru/d36669{8

beckoneuno yoOpIBaroias

65 reomeTpuueckas nporpeccus. Cymma | 33me bubnuorexa [IOK
H
OCCKOHEYHO yOBIBArOIICH A https://m.edsoo.ru/1cbf72bl
TEOMETPHUYCSCKOHN MPOTPECCHH
bubmuoreka IJOK
66 O 1 33
OPMYIa CHOMTLIX HIPOUCHTOB HeA https://m.edsoo.ru/538fc437
bu6mmoreka [JOK
6 o 1 34
! OpMyIa CITOMHPIX HPOUCHTOR HeA https://m.edsoo.ru/c2627eca
O00011enre, cuCTeMaTH3aIMs 3HAHUH
bu6mmoreka [JOK
68 3a Kypc anreOpsl U Hauam 1 34Hep,

MaTemMaTtudeckoro aHamuza 10 kmacca

https://m.eds00.1u/49f1b827

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KIIACC

N KoanuecTBO 4acos JlaTa 3
0 JIEKTPOHHBIE LM poBbIE
Tema ypoka Kontposbnbie | IIpakTnyeckue | H3y'UeHH
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI A
1. | IloBrOopenue. PaninoHansHbIE 1Hep, bu6mmoreka [JOK
YpaBHEHHS U HEPABEHCTBA. 1 https://m.edsoo.ru/a20b8adc
2. | IToBTropenune. PanoHanbHbIe 1Hep, bubnuoreka [JOK
YpaBHEHUS U HEPABEHCTBA. 1 https://m.edsoo.ru/a20b8a4c
3. | [loBTOopenue. TpuroHomerpuueckue 1Hen bubmuorexa [JOK
ypaBHEHHSI 1 https://m.edsoo.ru/a20b8adc
4. | BxonHast KOHTpoOJIbHAs padoTa. 2Hep, bubnuoreka [{JOK
1 1 https://m.edsoo.ru/a20b8adc
. Crenens ¢ palMoHaIbHBIM ) e bubnuoreka [IOK
" | mokasarenem A https://m.edsoo.ru/a52939b3
bu6mmoreka [JOK
6. | CaoiicTBa crerne 1 2He
BOMCTBA CTECHI A https://m.edsoo.ru/ff601408
[IpeoOpaszoBanue BbIpaKeHUH, BuG 110K
nonroTeka
7 COACPRAIIIX PALMOHATIBHBIC I SHeA https://m.edsoo.ru/3d87e248
CTETEHH T '
[TpeoOpa3zoBaHue BhIpaKESHUIA, BuG 110K
nonrorTexa
8. CcoJeprKalIuX palOHAIbHbBIC 1 3Hen htths://m.edsoo ru/343c6b64
ps://m. .
CTENEHU
9. | IlpeoOpa3oBaHue BEIPAKECHHH, 1 3Hep, bubmuorexa [JOK
COZIeprKAIUX pallOHAIbHbBIE https://m.edsoo.ru/4064d354




CTCIICHHU

10 [ToxazaTenbHblE ypaBHEHUS U ane bubnuoreka LIOK
. H
HEPABEHCTBA A https://m.edsoo.ru/be76320¢
1 [lokazarenbHble ypaBHEHUS U e bubnuoreka [IOK
‘| mepaBencrma A https://m.edsoo.ru/3d408009
1 IToka3arenbHble YypaBHEHHUS U e bubnuorexa [IOK
‘| mepaBencrsa A https://m.edsoo.ru/bd5ff0ec
13 [TokazarenbHbIe YpaBHEHUS U c bubmuorexa [JOK
. He
HEPABEHCTBA a https://m.edsoo.ru/cebf10c6
14 [TokazarenbHbIe YpaBHEHUS U s bubmmoreka [JOK
. He
HEPABEHCTBA a https://m.edsoo.ru/536de727
1s [TokazarenpHas QyHKIHS, €€ Sie bubmmoreka [JOK
‘| cBoiicTBa M rpaduk A https://m.eds00.ru/85bc8132
KonTponbhas padbota no teme
"CreneHsb ¢ palMoOHAIbHBIM
16.| mnoka3areneMm. [loka3arenbHas 6He bubmorexa HOK
' ’ A https://m.edsoo.ru/58e8e22
¢bynknus. [TokazarensHbie
ypaBHEHUS U HEpaBEHCTBA"
Bbubmoreka [JOK
17.| Jlorapugm uncia 6He
pucp A https://m.edsoo.ru/3e3230d4
18 JlecaTnyHble U HaTypaAJIbHbBIE Ehe bubnuoreka LIOK
‘| norapudmsr & https://m.edsoo.ru/lea72162
19 [IpeobpazoBaHue BbIpakeHUIH, Tne bubnuorexa LIOK
‘| comepxammx nmorapumMul A https://m.edsoo.ru/da48154c
[IpeoOpazoBanme BhIpaKeHUI
20. peoop p ) Twen bu6mmoreka [IOK

coJieprKalux Jorapudmol

https://m.edsoo.ru/4beff03b




51 [TpeoOpa3zoBaHue BhIpaKEHUIA, ; bubnnorexa [IOK
. He
coJiepXKariux jJorapupmMbl A https://m.edsoo.ru/fe189f2d
- [Ipeo6pas3oBanue BbIpakeHU, ghe bubnnorexa [IOK
‘| comepxammx norapudmsl a https://m.edsoo.ru/fadb8aa5
23 Jlorapupmuueckre ypaBHEHUS U ghe bubnnorexa [JOK
‘| mepaBencra & https://m.edsoo.ru/3034724e
” Jlorapudmuueckue ypaBHEHHs U She bubnuorexa LIOK
‘| mepasencTsa A https://m.edsoo.ru/712ac2d9
55 Jlorapugmuueckue ypaBHEHHsS U 9ne bubnnorexa HOK
‘| mepaBencra A https://m.edsoo.ru/9e3f4bc9
26 Jlorapudmuueckue ypaBHEHUS U e bubnnorexa HOK
. H
HEPABEHCTBA a https://m.edsoo.ru/15bclctb
57 Jlorapudmuueckas pyHkuus, eé e bubnuoreka [IOK
. H
CBOICTBA U Tpaduk A https://m.edsoo.ru/d68bbe9d
)8 Jlorapudgmuueckast pyHKIus, e 10me bubnuoreka [IOK
‘| cBoiicTBa u rpaduk A https://m.edsoo.1ru/9d102051
29 Tpuronomerpuueckue GyHKINU, UX 10me bubnuorexa [IOK
‘| cBoiicTBa u rpaduku a https://m.edsoo.ru/beeff646
30 Tpuronomerpuyeckue GyHKIUH, UX 10 bubnuoreka [IOK
. He
CBOWCTBA U IrpaduKu a https://m.edsoo.ru/d2e4601b
31 Tpuronomerpuyeckue GyHKINH, UX 1 bubmumoreka [IOK
. He
CBOIicTBa U rpaduKu a https://m.edsoo.ru/ba9da96d
- Tpuronomerpudeckue GyHKINHU, UX 1ne bubmumoreka [IOK
‘| cBoiicTBa M rpaduku A https://m.edsoo.ru/24ab3c53
33 [IpuMepsl TPUTOHOMETPUYECKUX 11ne bubnuoreka LIOK
‘| uepaBencts A https:/m.edsoo.ru/5272b9%al
34.| IIpuMepsl TPUTOHOMETPUUECKUX 12Hen bubnuoreka [IOK




HEPABEHCTB https://m.edsoo.ru/0c837397
35 [Tpumepsl TPUTOHOMETPUUYECKUX 19he bubnuoreka LIOK
. H
HEPABEHCTB a https://m.edsoo.ru/e6e1901f
36 [Ipumepbl TPUTOHOMETPUUECKHUX Lone bubnuoreka [IOK
‘| mepaBencts A https://m.edsoo.1u/0f903¢75
Konrtponbnas pabora o Teme
"Jlorapudmuyeckast QyHKIHSL.
JlorapupmMuueckre ypaBHEHUS U
37.| He a]I:eIiTBaT I/II‘OZE))MGT MYECKHUEC 13He bubmorexa HOK
' P P p A https://m.eds00.ru/10130727
GYHKIHT 1 UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBa"
Bbu6mmoreka [JOK
38.| Hempe e K 13He
NPEPBIBHBIC (yHKIH A https://m.edsoo.1u/403bfb0d
39 MeTto1 HHTEpBAJIOB JJISI PELICHUS 13ne bubnnorexa [JOK
‘| uepaBencts A https://m.edsoo.ru/6db0b423
40 Metox HHTEpPBAIOB JJIsl PELICHUS 14 bubnuoreka [IOK
. He
HEPABEHCTB a https://m.edsoo.ru/0adbcelb
bubmuoreka [{OK
41.| IlpousBomHas PyHKIHMHU 14He
P A Pyrxn A https://m.edsoo.ru/0731ad3d
bu6mmoreka [JOK
42.| IlpousBogHas PyHKIHH 14He
p a Pymxn A https://m.edsoo.1u/723dd608
43 I'eomerpuueckuii u puzndeckuii 15ne bubnuoreka [IOK
| cMbIch MIPOU3BOJIHOMN A https://m.edsoo.ru/6¢8d36ff
['eomeTpuyeckuii U GU3NICCKUN bubnnorexa [IOK
44, . 15Hen
CMBICII IPOU3BOJIHOU https://m.edsoo.ru/a413eca9
[Ipon3BogHBIE 37IEMEHTAPHBIX
45, p )i p 15mea bu6mmoreka [{OK

byHKIMMA

https://m.edsoo.ru/c7550e5f




46 IIpon3BoaHBIE 3JIEMEHTAPHBIX 16 bubnuoreka [IOK
. He
byHKIMMA a https://m.edsoo.ru/14ab3cdb
[IpousBoaHas cymMBl, bubnnorexa [IOK
47. . 16Hepn
MIPOU3BEICHUS, YACTHOTO (PYHKITUH https://m.edsoo.ru/c12a0552
48 [IpousBoaHas CymMMBl, 16mea bubnuoreka LIOK
‘| mpoumssenenus, yacTHOrO PyHKIMH https://m.edsoo.ru/d5981201
[IpousBoaHas cymMMBl, bubnuorexa LIOK
49, . 17Hepn
NPOM3BEACHUS, YACTHOTO (DYHKITHIA https://m.edsoo.ru/1de34d4d
[IpuMeHeHne NpOU3BOJHOM K
50.| wuccnenoBaHUIO PYHKITUH Ha 17Hep Brbmorexa IJOK
' Y https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI
[TpuMeHneHrne TpON3BOJHON K
51.| wuccnenoBaHUIO PYHKITMH Ha 17Hep, bubmorexa LIOK
' Y https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
[IpumeHeHre Mpou3BOIHOM K
52.| wuccnenoBaHUIO PYHKIUN HA 18Hen, bubmmorexa LOK
' Y https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne Mpon3BOIHOM K
53.| wuccreaoBaHu0 (GyHKINNA HA 18Hep, Bubmmorexa HOK
’ Y https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTH M DKCTPEMYMBI
Haxosxnenue HauOosbiiero u
54 HAWMMEHBIIECTO 3HAYCHUA (p HKIIUU Ha 18Hepn Bubmrorexa HOK
' Y https://m.edsoo.ru/fac7805
OTpe3Ke
Haxoxaenne HanuboIbIIero u
55.| HaWMMEHbIIETro 3HAaYeHUs PYHKIUU HA 19Hep, bubmorexa HOK
' y https://m.edsoo.ru/fb6a8act
OTpe3Ke
56.| HaxoxxneHue HauOONIBIIETO U 19Hep, bubnnoreka [JOK

HAMMCHBIICTO 3HAYCHUA (bYHKI_II/II/I Ha

https://m.edsoo.ru/cffcb7e5




OTpe3Ke

Haxoxnenne HanOOoIbIIIero u

57 HAWMMEHBIIECTO 3HAYCHUA (1) HKIIUU Ha 19Hep, Bubmmoreka OK
' y https://m.edsoo0.ru/d9469916
OTpe3Ke
HaxoxxaeHnrne HanOOoJIBIIETo U
58 HAMMEHBIIETO 3HAYCHUA (1) HKIIMU HaA 20Hen, Erbmiorexa IIOK
' M https://m.edsoo.ru/ad15000e
OTpEe3Ke
HaxoxaeHne HauOoJIbIIero u
59 HAMMEHBIIETO 3HAYCHUA (1) HKIIMU HaA 20Hen, Bubmiorexa IJOK
) y https://m.edsoo.ru/86adcbfd
OTpEe3Ke
[Ipumenenre nporu3BOIHOM IS
HAXOKJEHUS HAWTy4YlIero peeHms
60. B IpHUKIAOHBIX 3amadax, IJIs 20He bubnmorexa [IOK
' p A A da a https://m.eds00.1ru/13205d80
OIpEAEIIEHUsI CKOPOCTH MpoLecca,
3a1aHHOTO POpPMYIIOi MK rpaduKom
KonTponbnas pabota mo teme
61.| "IIpowssomHas. IlpuMenenue 21He bubmmorexa [IOK
' p g o p A https://m.edsoo.ru/f8ed5f99
MIPOU3BOJIHOMN
- [TepBoobpaznas. Tabnuma ”1 bubnuorexa [JOK
. He
NepBOOOPaA3HBIX a https://m.edsoo.ru/d777edf8
63 [lepBooOpasnas. Tabmumna S 1ne bubmmoreka [IOK
‘| mepBooGpa3HbIX a https://m.eds00.ru/30¢3697b
64 HHTerpai, reoMeTpuYECKuil 1 17Me bubnuoreka LIOK
‘| dusnyeckuit cmbic MHTErpaTa a https://m.edso0.ru/391272¢9
65 HHterpai, reoMeTpUYECKUN U 99He bubnuoreka LIOK
‘| dusnueckmii cMpicn unTErpana a https://m.edsoo.ru/d359fb5f
HHuterpan, reomeTpuyecKuii u b K
66, P P 22men nommoreka 11O

dbuznyecKuii CMBICT UHTErpaia

https://m.edsoo.ru/07eb464b




67 Brruucnenue uaTerpaia no gopmyie ’3 bubmnoreka [HOK
. He
Hrrotona—JleliOHuma a https://m.eds00.1ru/b9b225¢3
68 Brruucnenue unTerpana no gopmyie 23me bubnuoreka [JOK
‘| Hprorona—Jleit6HuIa a https://m.edsoo.ru/b800deb4
69 Brruucnenue unTerpana no gopmyie 23me bubnnorexa [JOK
‘| Hprorona—Jleli6Hnna a https://m.edsoo.ru/f5eed075
20 Brruncnenue uaTerpana no popmyiie 2 ame bubnnorexa [JOK
‘| Hbrorona—JleitbHuIa A https://m.edsoo.ru/41da431a
bu6mmnoreka [JOK
71.| CucreMbl TMHEHHBIX YpaBHEHUM 24He
yp A https://m.edsoo.ru/b648235a
Bbu6mmoreka [JOK
72.| CucrteMbl TMHEHHBIX YpaBHEHUH 24He
yp A https://m.edsoo.ru/5ab83864
Pemenne npukiagHeIx 3a1ad ¢
73 IMOMOIITBIO CUCTEMBI JIMHEHHBIX 25He buGnnorexa [IOK
' B . A https://m.edsoo.ru/a4d65ee5
ypaBHEHUH
Pewrenne npukiiagHbIx 3a1a4 ¢
74.| TIOMOIIBIO CUCTEMBI JIMHEHHBIX 25He bubnnorexa [IOK
' t . A https://m.edsoo.ru/aa5962el
ypaBHEHUU
Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
75 | PAUMOHATEHEIX, HPPAlHOHANLHEIX, 25 bubnnorexa [HOK
. He
MOKa3aTeJIbHbIX, JIOTapU(PMUIECKUX a https://m.eds00.ru/48190472
YpaBHEHUI U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH ETIBIX,
76| PALMOHATBHEIX, HPPALHOHANBHEIX, -6 bubnnorexa [JOK
. He
MOKAa3aTeNIbHBIX, JIOTapU(HMHUUCCKUX A https://m.edsoo.ru/2dbd3859
YpaBHEHUI U HEPABEHCTB
77.| CuCTEMBI U COBOKYITHOCTH ILIEJIbIX, 26Hen, bu6mmoreka [JOK

panroOHAJIbHBIX, UPppAllMOHAIIbHBIX,

https://m.edsoo.ru/7ab8d17¢




MOKa3aTeNbHBIX, JOrapu(HMUIECKUX
YpaBHEHUH U HEPABEHCTB

Cuctembl 1 COBOKYITHOCTH IIEJIBIX,
paloHaIbHBIX, UPPALUOHAIIBHBIX,

Bbu6mmoreka [JOK

78. 26He
NOKa3aTeNbHbIX, JOrapu(pMUIECKUX a https://m.edsoo.ru/81cccfe9
YPAaBHEHUI U HEPABEHCTB
29 Wcnonb3oBanue rpa¢pukoB GyHKIUN The bubnuorexa [IOK
. H
JUISL pEUIEHUs YPABHEHUN U CUCTEM a https://m.eds00.1ru/039949bf
20 Hcnonb3oBanue rpadukoB GyHKINH 7he bubnuoreka [IOK
‘| nns pemenus ypaBHEHUI M CHCTEM A https://m.edsoo.ru/a7d9579
IIpuMeHeHue ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELIECHUIO
81.| MaremMaTHyecKuXx 3ala4 v 3a7a4 u3 27He bubmorexa HOK
' I\[, A A https://m.edsoo.ru/ca878deb
pa3IMyYHBIX 00JacTel HAYKH U
pEaTbHON KU3HU
KonTponbnas pabota mo teme
82.| "HMHTerpaa u ero npuMEHEHUS 28Hep, Bromorexa IJOK
' p pU" ’ https://m.edsoo.ru/471¢735b
Cucrembl ypaBHEHUHI
83 HarypanesHble U Lienble yucia B )8 bubnuorexa [JOK
. He
3a/1a4ax U3 peajsbHOM KU3HU A https://m.edsoo.ru/3ceel327
HarypanbHble u niensle yucna B bubnnorexa [IOK
84. . 28Hep,
3aJ1a4ax U3 peaJbHOU KU3HU https://m.edsoo.ru/a35al131d
HarypasbHble u niensle yucna B bubnuoreka LIOK
85. . 29Hep,
3aJla4yax U3 peaibHOM KU3HU https://m.edsoo.ru/ef10c49
bu6mmnoreka [JOK
86.| Ilpu3HaKM AEIMMOCTH LEIbIX YACEII 29He
P A I A https://m.edsoo.1u/51696a67
bubnmoreka [JOK
87.| Ilpu3HaKu AETMMOCTH LEbIX YACEIT 29Hen 1

https://m.edsoo.ru/fab81c0e




bu6mmoreka [JOK

88.| IIpu3HaKu ASITMMOCTH LIEIBIX YHCEI 30He
p A B A https://m.edsoo.ru/ef2c6e43
29 [ToBTOpenue, 06001IEHNE, 30me bu6morexa [JOK
‘| cucTematm3aums 3HaHUMNA. YpaBHEHUS A https://m.edsoo.ru/0312¢f8c
% [ToBTOpeHme, 0600MIIECHNE, 30ue bubmanoreka [HOK
. H
cHUcTeMaTu3alus 3HaHUM. Y paBHEHUS a https://m.edsoo.ru/247d2fe7
91 [ToBTOpeHme, 0600IECHNE, 31ne bu6mmoreka [JOK
. H
CcUCTEeMaTH3alus 3HaHUM. Y paBHEHUS a https://m.edsoo.ru/e8b87729
92 [ToBTOpenue, 06001IEHNE, 31ne bu6mmoreka [JOK
‘| cucremaruzanus sHaHuW. YpaBHEHUS a https://m.edsoo.ru/1bf2{b98
93 [ToBTOpenue, 06001IEHNE, 31ne bu6nmmoreka [IOK
| cucremaTH3anus 3HAHUIL. YpaBHeHus A https://m.edsoo.ru/9c44c6ca
94 [ToBTOpEeHME, 0000IICHUE, 32 bubnuoreka [IOK
. He
cucTeMaTu3alus 3HaHUK. Y paBHEHUS A https://m.edsoo.ru/337aad59
[ToBTOpEeHME, 0000IICHUE,
95.| cmcTeMaTH3aIus 3HAaHUH 32He bubmmorexa [IOK
' & ’ a https://m.edsoo.ru/a86014el
Hepagenctra
[ToBTOpeHme, 0600IECHNE,
96.| cmcTeMaTH3aIysa 3HAaHUH 32He bubmorexa LHOK
' . ’ a https://m.edsoo.ru/5c45a60a
HepaBencrtpa
[ToBTOpenue, o6o0IIEHKE,
97.| cucremaTtmu3anus 3HaHUN 33Hep Erbmiorexa IOK
' H ’ https://m.edsoo.ru/19304aba
HepagenctBa
[ToBTOpenue, 06001IEHNE,
98.| cucreMaTu3amus 3HAHUH 33He bubnnorexa [IOK
) H ’ A https://m.edsoo.ru/c3d4b282
HepasencrBa
IToBTOpEHHne, 0600IIIEHHE, b K
99 P il 33uen noanoreka [1O

cucremaTusauus 3HaHu. OyHKIUU

https://m.eds00.1u/d620c191




bu6mmoreka [JOK

100. Hrorosast KoHTpoOIbHas paboTa 1 34Hep, hitps://m.cdsoo.rw/5 139889
10% HroroBasi KOHTpOJIbHAs paboTa 1 34Heq, ngi;ifg;gﬁizmgn
O00011IeHIE, CHCTEMATU3AIIHS
101 3HaHUH 3a Kypc anreOpsl U Havdal | 34men bubnuorexa [JOK
MaremaTuyeckoro ananuza 10-11 https://m.edsoo.ru/3330f7ef
KJIACCOB
OBUIEE KOJIMYECTBO YACOB I10 102
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

10 KVIACC

Kon
npoBepsieMor
0 pe3yJbTaTra

IIpoBepsieMble NpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbLHON MPOrPaMMBbI CPeHET0 00IIEro 00pa3oBaHUsI

1

Yucia ¥ BLIYMCIIEHUSA

1.1

OnepupoBaTh NOHATUAMU: DPALMOHAIBHOE U JACHCTBUTEIBHOE YHUCIIO,

OOBLIKHOBEHHAS U JACCATHYHAsA ,Z[p06b, IMPOLCHTHI

1.2

BrInonsaTe apI/I(I)MCTI/I‘leCKI/Ie ornepanuun C patrOHAJIbHBIMU n

I[GﬁCTBPITGJ'ILHI)IMI/I qucjiaMu

1.3

BremomaaTe HpI/I6J'II/I)KéHHI>IC BBIYMCIICHUS, HCIIOJIb3YyA ImpaBujia

OKpYTJICHH:, ACJIAaTh IIPUKUAKY U OLICHKY pE3yJibTaTa BBIUMCIICHHU I

1.4

OneprpoBarh MOHATUAMU: CTEIIEHD C LIEJBbIM [IOKA3aTeleM, CTaHAapTHAs
¢dopMa 3anucH AeWCTBUTENBHOIO YUCIA, KOPEHb HAaTypalbHON CTENEHHU;
UCTOJIb30BaTh MOAXOJAILYI0 (GOPMY 3alMCH ACHCTBUTEIbHBIX YUCEN IS

peiCHUs NPAKTUICCKUX 3alad U MPCACTABJICHUA JaHHBIX

1.5

OHCpHpOBaTI) MOHATHUAMU: CUHYC, KOCUHYC W TAHTCHC HNPOU3BOJILHOIO
yriia; HCIIOJb30BaTh 3aIllMCb IIPOU3BOJIBHOI'O YIJla YCpE3 O6paTHBIe

TPUTOHOMETpUYECKHE (DYHKIHU

YpaBHEHHMs U HEPABEHCTBA

2.1

OmnepupoBaTh MOHATUSAMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO, LIEJIOE,
palnoHaIbHOE, UppalnoHaIbHOE ypaBHEHHUE, HEpPaBEHCTBO,

TPUTOHOMCTPUYICCKOC YPABHCHUC

2.2

BeimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUUYECKHX BBIPAKEHUH U

peliaTh TPUTOHOMETPUYECKUE YPaBHEHUS

23

BrmonsaTs HpeO6pa?>OBaHI/I$I ICJBIX, PAIUOHAJIbHBIX U UPPALIUOHAIIBHBIX
BLIpa)KGHI/Iﬁ U pellaTb OCHOBHBIC THIIBI MECJIbIX, PAlUOHAJIBHBIX U

MPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB

24

[IpuMeHsITh ypaBHEHHS U HEPABEHCTBA MJISl PEILEHUS MaTeMaTHYeCKHX




3aJla4 ¥ 3aaa4 U3 pa3/INdHbIX obnacreit HAYKHU U peaﬂLHOﬁ KHN3HU

MO,Z[CJII/IpOBaTL pCaIbHBIC CUTYAllUU Ha A3BIKC anrerH, COCTaBJIATb

2.5 BBIPA)KEHUS, ypPaBHEHHUs, HEPABEHCTBA MO YCIOBHUIO 3a/1a4M, UCCIIE0BATh
IIOCTPOCHHBIE MOJIENIH C UCIIOJIB30BAHUEM allapara aareopsl
3 OyHKIMK U TpadUKH
OnepupoBaTh MOHATHAMM: (GYHKIHSA, CIOCOOBI 3alaHus (yHKIMH,
3.1 o0JIacTh OmpefeNeHrss W MHOXECTBO 3HaueHW (QyHKIuH, Tpadux
(GbyHKIMH, B3aUMHO 0OpaTHbIC QYHKIIUN
19 OnepupoBaTh MOHATHSAMM: YETHOCTH W HEUYETHOCTb (YHKLUHU, HYIU
' (bYyHKINH, TPOMEXYTKH 3HAKOMTOCTOSTHCTBA
33 Hcnonp3oBath rpaduku GyHKIHHA A1 peHICHUs] YpaBHEHUH
34 Crpouts ¥ uuTaTh TrpauKd JUHEHHOW (YHKIUH, KBaJApaTUYHOMN
' (GyHKINH, CTeNeHHON (QyHKINM € 1IeJIbIM TIOKa3aTeneM
Hcnonb3oBath Tpapuku (QyHKIUH U1 HCCIIEAOBAaHUS IPOLECCOB U
35 3aBUCUMOCTEH NpH peHIeHWH 3a7ad U3 JAPYyruX Y4eOHBIX NMPEIMETOB U
' peanbHOM  JKU3HHM, BbIpaXaThb (OpPMyJaMH  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Havana maremaTndeckoro ananmsa
il OmnepupoBaTh MOHATHUSAMHU: TOCIEIOBATEIBHOCTh, apudMeTHUecKas |
' reoMeTpHUEecKasi IPOrpeccuu
OnepupoBaTh MOHATUAMU: OCCKOHEYHO YOBIBaIOLIasi IeoMeTpHuYecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAIOMIEH TIeOMETPUYECKOU
porpeccuu
43 3anaBaTh [0CIE10BATEIbHOCTH PA3IUYHBIMU CIIOCO0AMU
44 Hcnonb30BaTh CBOMCTBA MOCJIENOBATENBHOCTEH W Mporpeccuit s
' peleHHs peaabHbIX 3a7au MPUKIIaHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUSIMH: MHOYKECTBO, ONIEpAIH HA/l MHOKXECTBAMHU
Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIH —ammapar i ONMUCAHUS
52 peanbHBIX NPOLIECCOB W SIBJICHHWM, NMPH pElIeHUM 3aJad U3 JAPYrHx
y4eOHBIX MPEIMETOB
53 OnepupoBaTh  TMOHATHUSAMHU:  OIPENEICHUE, Teopema,  CIEICTBHE,

J0Ka3aTCJIbCTBO




11 KIIACC

Kon
NpoBepsAEeMOro
pe3yJbTara

IIpoBepsiemble MpeiMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOIA
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeaHero 001ero 06pa3oBaHus

1

Yucna ¥ BEIYUCICHUS

1.1

OHCpI/IpOBaTL MOHATHUAMU: HATYpPaJIbHOC, LCIIOC YHUCJIO, HCIOJIb30BAThb
MMPU3HAKHU OCIMMOCTHU LCJIbIX YHUCCII, Pa3IOKCHHUEC 4YHCia Ha IPOCThIC

MHOXUTCIIN IJI PCIICHUS 3a1a1

1.2

OHCpI/IpOBaTL NOHATUCM: CTCIICHb C PALITMOHAJIBHBIM IIOKA3aTCJIEM

1.3

OHepI/IpOB aTb IOHATHUAMU norapmbM qucia, JACCATHUYHBIC n

HaTypaJIbHbIE JIOTapU(pMBbI

YpaBHEHHS 1 HEPABEHCTBA

2.1

[IpuMeHATh CBOWMCTBA CTENEHU IS TMPeoOpa3oBaHUSI BBIPAKCHHM,
ONEepUpPOBATh MOHATUSIMH: IOKA3aTEJIbHOE YPAaBHEHHE M HEPaBEHCTBO;

peiIaTb OCHOBHBIC THUIIbI ITOKAa3aTCIIbHBIX ypaBHeHHI)'I 1 HCPAaBCHCTB

2.2

BrimonuaTe mpeoOpazoBaHusl BbIpAXEHHUM, COAEpKAIUX JIOTapu(MBbL;
OINEepPUPOBATH MOHATUAMHU: JIOTapu(MUUECKOE YpaBHEHUE U HEPABEHCTBO;

pelaTb OCHOBHBIE TUIIBI IOTAPU(PMHUUECKUX YPAaBHEHUIN 1 HEPABEHCTB

2.3

HaxonuTe pemeHus npocTeNnuX TPUrOHOMETPUIECKUX HEPABEHCTB

24

OnepupoBarh MNOHATUSAMM: CHCTEMa JIMHEWHBIX YypaBHEHUH U €€
pELICHUE; UCIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHHUU [UIS PELLEHUS

MPAKTUYCCKUX 3aaa4

2.5

Haxomute  pemeHnss  OpOCTEMIIMX  CUCTEM M COBOKYIHOCTEH

palMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB

2.6

MopenupoBaTh peajbHblE CHUTYallMM Ha sI3bIKE aireOpbl, COCTaBIAThH
BBIPAKECHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIIOBHIO 3aJa4H,
UCCIEA0BATh IIOCTPOEHHBIE MOJECIM C HCIOJIB30BAHUEM ammapara

anreOpbl

@yHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATHSIMU: IEpUOAMYECKas (QYHKLHUSA, MPOMENKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKH IKCTpeMyMa (YHKIMH, HauOoJblIee U
HauMeHbIee 3HAaYeHUsT (PYHKIIMK Ha MPOMEXKYTKE; MCIOIb30BATh UX JUIA

uccieIoBaHus (PYHKIUH, 3aJaHHOU TpaduKom




OnepupoBaTh NOHATHSIMU: TPpadUKU MOKA3aTENLHOU, JOrapuPpMUUECKON U

3.2 TPUTOHOMETPHYECKUX (PYyHKIMH; W300pakaTb HMX Ha KOOPJHMHATHOM
IUIOCKOCTH U UCTIOJIb30BATh JIJIs PEIICHUsS] YPABHEHUI U HEPABEHCTB
N300pakaTb Ha KOOPAMHATHOM IIIOCKOCTH TIpadUKH JIMHEHHBIX
33 YpPaBHEHHUH M HCIIOJIb30BAaTh MX JJI1 DPELIEHUS CHUCTEMBbl JIMHEWHBIX
ypaBHEHUU
34 Hcnonb3oBath rpadukn (QyHKUMH [UId HCCIENOBaHMSA IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPyTruX y4eOHBIX AUCIUILTHH
4 Hayana maTemarnueckoro aHanusa
OnepupoBaTh TOHATHSAMH: HeENpepbiBHAsA (YHKLIUSA, MPOU3BOIHASL
4.1 (YHKIIMM, WCIOIb30BaTh TEOMETPUYECKHMH W (U3UMYECKUN CMBICIT
IIPOM3BOJHOMN Ul PEIICHNUs 332
4o HaxoauTe  mpou3BOAHBIE  DJIEMEHTApHBIX  (DYHKIUH,  BBIYHCIATH
' MIPOU3BOHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIUI
Hcnonb3oBaTh MNpPOM3BOJHYIO [UId  HUCCIEAOBaHMS (DyHKIMM Ha
4.3 MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHSATD PE3YIbTAaThl UCCIEN0BAHUA K
MOCTPOEHUIO IrpapuKoB
m Hcnonp30BaTh MPOU3BOAHYIO ISl HAXOXKACHHUS HaWIy4IlIero pelieHus B
' IIPUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHUYECKHX, 3a1a4ax
45 OnepupoBaTh MOHATUAMHU: NEPBOOOpa3Has W HUHTErpaji; I[OHUMATh
' reOMEeTPUUYECKUN U GU3NYECKUI CMBICT UHTErpajia
46 Haxoauts mnepBooOpa3Hble 3JIEMEHTapHbIX (YHKIMHA, BBIYUCIATH
' uHTerpain no gopmyne Hetorona — JleitOnuna
47 Pemats npuknaaHbele 3aa4u, B TOM YHCJIE COLUAIBHO-2KOHOMHYECKOIO

U (pU3MUECKOro XapaKkTepa, CpeICTBAMH MaTEMAaTHYECKOr0 aHaJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

Kon
1 Yucna 1 BBIYUCIICHUS
Pammonanbueie  yncna. OOBIKHOBEHHblE M JECSATUYHbBIE JIPOOM, MPOICHTHI,
OecKkOHEUYHble  MepHoAMYecKHe  Ipodu.  ApudMeTudyeckue  omepauud ¢
1.1 palroHATbHBIMU YHCTIAMH, MPeo0pa30BaHUs YUCIOBBIX BbIpaxeHuil. [Ipumenenue
IpoOeil ¥ MPOIEHTOB JUIsl pPEeUICHUs] NPUKIATHBIX 3aJa4 U3 Pa3IMYHBIX OTpaciel
3HAHUM U pEeAIbHOM JKU3HU
JleiictButenbHple  uyMcna.  PanuoHanmbHblE W HMppalMOHANbHBIE  YHUCIA.
1.2 Apudmernueckue omepanud ¢ JCHCTBUTEIbHBIMH uuciamMu. [lpubnmxEnHbie
BBIUMCJICHHUS], TpaBUJIa OKPYTJICHUS, IPUKU]IKA U OLIEHKA Pe3yJIbTaTa BRIYUCICHUN
Crenenp c nensiM nokaszareneMm. CranpapTHas gopma 3amucH J1eHCTBUTEIBHOTO
1.3 yrcna. Vcnonb3oBanue moaxosiiei GopMbl 3alMcH ASUCTBUTEIbHBIX YHCEN IS
pelIeHns MPaKTUYECKHX 3a/1a4 U NPeICTaBICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HaTypajdbHOUM cTemneHHu. JlelcTBus ¢ apuPpMETHICCKUMHU
' KOPHSIMH HaTypaJbHOMN CTETIEHU
s CuHyC, KOCHMHYC U TAaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 TosxmecTBa U TOXIECTBEHHBIEC MPEOOpa30BaAHUS
25 [Tpeobpa3zoBanue TPUTOHOMETPHUUECKHUX BBIpaXKCHUIA. OcHoBHbIE
' TPUTOHOMETpUYECKHE (HOPMYJIBI
)3 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHHEe HepaBeHCTBa. MeTon
' UHTEPBAJIOB
2.4 Pemenue nenbix 1 [poOHO-palMOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 Pemenne uppannoHalbHbIX YpaBHEHUH 1 HEPABEHCTB
2.6 Pemenune TpuroHoMeTpuuECKUX ypaBHEHUN
2.7 [IpumeHeHne ypaBHEHMI U HEPABEHCTB K PELICHUIO0 MaTEMaTHUECKUX 3aJa4 U 3a7a4




U3 Pa3IMyYHBIX 00JacTel HAyKU U peabHON KU3HU
3 OyHKIHH U TpaduKH
31 OyHkius, crnocoObl 3amanus ¢yHkuuu. I'paduk ¢ynkumu. B3aumHo oOpaTHBIE
' byHKIUNA
12 Ob6nacte ompefeneHuss U MHOXKeCTBO 3HaueHuM ¢Gynkuunu. Hymun dynkuun.
' [TpomMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIUU
33 CrenenHass ¢QyHKUMS C HaTypalbHbIM W IeJbIM Moka3ateneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOPHS /1-0U CTETIEHU
34 Tpuronomerpuyeckass OKpY>KHOCTb, ONPEEICHUE TPUTOHOMETPUUECKUX (DyHKUIUN
' YHMCJIOBOTO apryMeHTa
4 Hayana maTemaTuueckoro aHanusa
il [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCIENIOBATEIbHOCTEH. MOHOTOHHBIE
' IIOCJIETIOBATEIbHOCTH
ApudmeTtnueckass M TeoMmMeTpuyeckas mporpeccud. beckoHedHO yObIBaromas
42 reomerpuueckas nporpeccus. Cymma OecKOHEUHO YOBIBAIOIIEH TI'€OMETPHUECKOM
' nporpeccur. @opMyna CIOXKHBIX MPOLEHTOB. MCIonb30BaHHWE MNPOTPECcCUr U
pEIIEHNUS PEATBHBIX 3a7a4 NIPUKIaJHOTO XapaKkTepa
5 MHoOXkeCTBa U JIOTHKA
MHoxecTBO, omepauuu HaJ MHOoXecTBamM. Jluarpammbl Oiisilepa — Benna.
5.1 [IpuMeHeHne TEOpEeTHKO-MHOKECTBEHHOIO armapara Uil OINMCAHMS pPeajbHBIX
IPOLIECCOB U SIBJICHUH, TP PELLICHUHU 3aJay U3 IPYTUX y4eOHBIX IPEIMETOB
5.2 Onpenenenue, Teopema, ClIeICTBUE, 10KA3ATEIBCTBO
11 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCICHUS
1.1 Hartypanbnsle u nensie yncina. [Ipu3Haky AeIMMOCTH HEIbIX YUCE
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudwm yucna. [lecaTuunbie U HaTypaJIbHBIE JTOTaPUPMBbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 IIpeoOpa3oBaHne BBIPAKEHUH, COACPIKALINX JIOTapU(OMBI
2.2 IIpeoOpa3oBaHue BEIpAKEHUN, COAEPIKAIMX CTENEHH C PAllMOHAIBHBIM




II0Ka3aTcJIEM

23 IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuyecke ypaBHEHUs U HEPaBEHCTBA
26 Cucrembl JNHHEHHBIX YypaBHeHHMU. PelleHne mNpUKIAIHBIX 3a4ad C I[OMOIIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUU
2.7 CucTeMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHU U HEPABEHCTB
)3 IIpuMmeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX 3a4a4
' W 33/1a4 U3 Pa3IMYHbIX 00JIaCTeH HAYKH U peaNbHOM KU3HU
3 OyHKIMH U TpaPuKH
Oynkius. [lepuognueckue ¢yHkuuu. IIpoMeKyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumyMbl U MHUHUMYMBl (QyHKUuu. HauGonbllee M HauMeHblIee 3HAYCHHE
(GYHKINU Ha TPOMEXYTKE
3.2 Tpuronomerpuieckue GyHKINHU, UX CBOHCTBA U rpaduku
33 [okazaTenbHas u norapudmudeckas GyHKIINU, X CBOHCTBA U TpaduKH
34 Hcnonp3oBanue rpadukoB GyHKIUHN s peIIeHNs YpaBHEHUHA U IMHEHHBIX CHCTEM
Ucnonws3zoBanne rtpadukoB  (QyHKIUN 1T WMCCIACAOBAHUS  MPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpbhle BO3HMKAIOT MPHU PELICHMH 3a1ad U3 JPYrux ydeOHBIX
IIPEAMETOB U PEaIbHOMN )KU3HU
4 Hauana matemaTndeckoro aHanmnsa
4.1 HenpepsiBabie pyHKIIMU. MEeTOI MHTEPBAIOB JIJIs1 PEIICHUS HEPABEHCTB
4.2 [IpousBonnas ¢pyukiuu. ['eomerpuueckuil 1 GU3NYECKUI CMBICI IPOU3BOIHOM
r [IpousBogHbie daeMeHTapHBIX GYHKIUA. DOpMysbl HAXOXKIEHUS TPOU3BOIHOU
' CYMMBI, IPOU3BENICHUS U YaCTHOTO (PYHKIIUI
[IpuMeHeHHe TPOM3BOAHOM K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.4 skcTpeMyMbl. HaxoxkieHne HanOoNbIIero U HaMMEHbIEro 3HaueHus (yHKIUU Ha
OTpe3Ke
[IpumeHeHne NPOU3BOAHOM Ul HAXOKIEHUS HAWTY4IlIEro pelIeHHs B IPUKJIIaJHbIX
4.5 3ajayax, I ONpeAeNieHus CKOPOCTH Ipoliecca, 3aJaHHOro (opmysnoid wiu
rpaduxom
4.6 IlepBooOpa3nas. Tabnuma nepBooOpasHbIX
47 WuTterpan, ero reomeTpuueckuil U pusnyeckuii cMpici. Boruncienue nHTerpaia mno

dbopmyne Hetotona — JleliOnura




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHETI'O OBIIIET'O OGPA3OBAHUS

Kona IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yIbTaTaM OCBOEHHUSI
NpOBePsIEMOro OCHOBHOI1 00pa3oBaTe/IbHON MPOrpaMMBbI Cpe/IHEro 0o11ero
TpeOoBaHus o0pa3oBaHus

Bnanenue meromamMu J0Ka3aTeNnbCTB, AITOPUTMAaMHU PELICHUS 3a1ad;
yMeHue (opMyIupoBaTh W ONEPUPOBATh MOHSATHSIMH: OIPEIEICHUE,
aKCMOMa, TeopeMma, CIEICTBUE, CBOICTBO, NPHU3HAK, J0KA3aTENIbCTBO,
paBHOCWIIbHBIE (DOPMYITUPOBKU; TPUMEHSTH UX; YMEHHE (OpPMYITUPOBATH
00paTHOE M TMPOTHUBOIIOJIIOKHOE YTBEP)KICHUE, NMPHUBOIUTH MPHUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTHYECKOW WHIYKIIUH;
NPOBOANTH JIOKa3aTeJbHbIE pPACCY)KACHHS TPH pEUICHUHW 3ajad,
1 OLICHUBATh  JIOTMYECKYIO NPAaBUIBHOCTh  PACCYXKACHUH;  yMEHHE
OTIEpPHPOBATH TMOHITUSMHU: MHOXECTBO, MOJMHOKECTBO, ONEpPAIlH Hall
MHOXKECTBAMH; yYMEHHE HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
amrmapar Juis ONHMCAaHUs PEaIbHBIX MPOIIECCOB U SBJICHUN U TIPU PELICHUN
3a71a4, B TOM YHCIE U3 JPYruX YYeOHBIX IIPEIMETOB; yMEHHE
OTepUPOBATH MOHATHAMHU: rpad, CBA3HBINA rpad, IepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBATh Tpadbl pPa3TUIHBIMA

crioco0amu; UCIOIB30BATh I'padbl IPU PEIICHUH 3a/1a4

2 YMenue ONCpUPOBAThL TMOHATHAMU: HATYypaJIbHOC YHCJIO, LCJIOC YHCIIO,
CTCIICHb C TCJIBIM IMOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C palluOHAJIbHBIM IIOKa3aTcJIEM, CTCIICHDb C HCﬁCTBHTGHBHbIM
IIOKa3aTcCyieEM, HOFapI/I(l)M qucia, CHUHYC, KOCHUHYC N TaHI'CHC
IMPOU3BOJIBHOI'O 4YHUCJ/Id, OCTATOK II0O MOIAYJIIO, PalUMOHAIIBHOC YHCIIO,
HppaluoOHaJILHOC qucCIo, MHO>KECTBaA HaTypaJbHbIX, OCIbIX,
panrOHAIbHBIX, ﬂeﬁCTBHTeHLHBIX YHUCCII, YMCHHUEC  HCIIOJIb30BAaTh
IMPU3HAKNU JOCINMOCTH, HaUMEHBIINH O6IJ_[I/II71 JACIINTCIIb U HANMMCHBIICC
06mee KpaTHOC, aJIrTOPUTM EBKHI/II[a IIpu pCUHICHUHA 3aJia4; 3HAKOMCTBO C
Ppas3siIndIHbIMHU IIO3UITMOHHBIMHU CUCTEMaMH CUHMCJICHUA, YMCHHC
BBIIIOJIHATh BBIUMCJICHHE 3HAYCHHUN U Hp606pa30BaHI/I$I BBIpa)KeHI/Iﬁ Cco

CTENEHsAMH M JjorapudmMaMu, MpeoOpa3oBaHUsl IPOOHO-PANMOHATBHBIX

BBIpa)KeHHfI; YMCHHUC OIICPUPOBATH TMNMOHATHAMHU: MOCJICAOBATCIIBHOCTD,




apupmeTHuecKas nporpeccus, reoMeTpHYEeCKas nporpeccus,
OeCKOHEUHO yOBIBAaIOIIas TIeOMETpUYEcKas IPOrpeccHs; YMEHHE
3aJ]aBaTh MOCIEA0BATEIBHOCTH, B TOM YUCIE C IIOMOIIBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSIKEHHBIE KOMIIIEKCHBIE YHCIIA, MOLYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opMa 3aluCH  KOMIUIEKCHBIX ducesl (reoMeTpudeckas,
TpUTOHOMETpHUYEeCKass ¥  anreOpanyeckas); yMeThb IPOU3BOJHUTH
apupMeTHYecKue NEeHCTBUS C KOMIUICKCHBIMH 4YHCIaMM; HPUBOAUTH
IpUMEPBl  HCIIOIB30BAHMS  KOMIUIEKCHBIX  YHCEI;  ONEPUPOBATH
MOHATUSAMH: MaTpuma 2x2  wmw  3x3,  OnpeaelnuTens  MaTpULpl,

T eOMeTpI/I‘lCCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue OnepupoBaTh MOHATUSAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
MOKa3aTeNbHbIE, CTENEHHbIE, JIorapupMUUecKue, TPUTOHOMETPUUYECKUE
YpPaBHEHHs W HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEpUPOBATH
HNOHATHSMH: TOXJECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUM M HEPABEHCTB, PABHOCUIBHOCTH
YPaBHEHUN, HEPABEHCTB U CHUCTEM; YMEHHE pellaTb YpPaBHEHHS,
HEpPaBEHCTBA M CHUCTEMBbI C INOMOINBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl C IIApaAMETPOM; IPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIs PEUICHUS MaTeMaTHYECKUX

3a7la4 1 3aaa4 U3 pasInIHbIX obnacreit HAaYKHU U peaanoﬁ KHU3HHU

YMeHue onepupoBaTh MOHATHAMM: (QYHKLUS, YETHOCTh (DYyHKIUH,
NEepUOTUYHOCTh (DYHKIIMH, OTPAaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH
GyHKLIMH, 3KCTpeMyM (QYHKLMH, HAUOOJbIlIee M HAUMEHbILEE 3HAUYECHUS
(GYHKIMU HA TPOMEXYTKE, HenpepbIBHAs (GYHKIHMS, aCUMIITOTHI Tpaduka
GbyHKIMM, TIepBasi U BTOpas Mpou3BoJHAs (PYHKLUUHU, TEOMETPUUYECKUN U
¢u3uueckuil CMBICI TMPOU3BOJHOM, NEepBOOOpa3Has, ONpeaeNEHHbII
UHTErpall; yMEHHE HaXOJIUTh aCUMNTOTHI rpaduka (QyHKIUH;, yMEHUE
BBIUNCJATh NPOU3BOAHBIE CYMMBI, IIPOM3BEIEHHUS, YACTHOTO U
KOMITO3UIIMKM (PYHKUUH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(YHKLINHU; yMEHHE HAXOJUTh INPOU3BOJAHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHE UCIOJIb30BaTh MNPOM3BOIHYIO JUISI MCCIENOBAaHUSA (DYHKIHIA,
HaxXoAWTh HAWOOJIbLIME M HAUMEHbIIWE 3HAaYeHUs (YHKUUH; CTPOUTh
rpaduKd MHOTOWIEHOB C HCIHOJb30BAHMEM almapaTa MaTeMaTHYeCKOTro
aHaJau3a; IPUMEHATH IPOU3BOJHYIO JUIS HAXOXKICHUS HaWIy4dlIEro

pE€IICHUA B HNPHUKIAAHBIX, B TOM YHCJIC COINMAJIbHO-O3KOHOMHYECKHUX U




bU3MYeCKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00bEMBI (PUTYP C TTOMOIIIBIO
WHTErpaja; MPUBOJUTH MPUMEPHl MATEMaTHYECKOTO MOJEIUPOBAHUS C

noMoIbio auddepeHuanbHbIX ypaBHECHUI

VYMeHue onepupoBaTh MOHATHUAMHU: TIpaduk (yHKIMM, oOpaTHas
GyHKUMS, KOMIO3UIMS (QYHKUUH, TUHEWHas (YHKIMSA, KBaIpaTHYHAS
byHKIMS, panmoHaIbHAs byHKIHS, CTEIeHHas byHKIMS,
TpUroHoMerpuyeckue  (QyHKIUM, O0OpaTHblE TPUTOHOMETPUYECKHE
¢yHKIMHK, TOKa3aTeidbHas W JorapudMudeckas (QYHKIUH; yMEHHUE
CTPOUTH TpapUKH HM3YUYEHHBIX (YHKLUH, BBIIOJIHATH HpeoOpa3oBaHUs
rpa¢uKoB (GYHKIUN, UCTIONB30BaTh TPAPUKH JJIS U3yUEHHsI TPOLIECCOB U
3aBUCUMOCTEH, MPHU PELICHUH 3aJad U3 APYIMX y4eOHBIX IPEAMETOB U
3aJa4 U3 peaqbHON JKU3HU; BBIpAXaTh (OpMYJIaMHU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBa W rpadukm (yHKOWA 115
pelleHys ypaBHEeHUH, HEPaBEHCTB U 3aJiau ¢ MapaMeTpaMu; U300paxarhb
Ha KOOPAMHATHOM IUIOCKOCTM MHOXECTBA pELICHUN YpPaBHEHMHI,

HEPABCHCTB U NX CUCTEM

YMeHHne pemiath TEKCTOBBIE 3aJladd pPa3HbIX TUMOB (B TOM YHUCIE Ha
MPOLICHTHI, JOJU U YacTH, Ha JIB)KEHHE, pad0Ty, CTOUMOCTb TOBAPOB U
YCIIyT, HAJIOTH, 33J]a4l U3 00JIaCTH yNpaBICHUS JUUYHBIMU U CEMEHHBIMU
(dbuHAHCAMH); COCTaBIISATH BHIPAXKCHUS, YPABHEHHsS, HEPABEHCTBA M UX
CUCTEMBI IO YCJIOBHIO 3a/layH, MCCJIEJ0BaTh IOJYUYEHHOE pEIICHHE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJNbTaTOB, YMEHHE MOJETHUPOBAThH
peajbHbIe CUTYallMM Ha $I3bIKE MATEMAaTHUKH; COCTaBJISATh BBIpaKCHHUS,
YpaBHEHHUS, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBUIO 3aJayH,
UCCJEA0BAaTh IOCTPOEHHbIE MOJEIM C UCIHOJIb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBINH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHEe apH(pMeTHUecKoe, MeIMaHa,
HauOoJpIllee M  HAWUMEHbIIEe 3HAYEHHUs, pa3Max, JUCIEpCHs,
CTaHJApTHOE OTKJIOHEHHWE 4YHCIOBOIO HaboOpa; yYMEHHE U3BJIEKaTh,
UHTEPIPETUPOBATh HH(OpPMAILMIO, TMPEICTaBIEHHYI0 B Tabiuuax, Ha
auarpammax, rpaukax, OTpaskarollyro CBOMCTBA peallbHbIX ITPOLIECCOB U
SBJICHUI; MIPEJICTABIIATh HHPOPMALIMIO C IIOMOLIbIO TAOIHIl U TUarpaMM;
UCCJIEIOBaTh CTaTUCTHUYECKHE aHHbIE, B TOM YHUCJIE C NPUMEHEHUEM
rpaguyeckux MEeTOJOB M  DIIEKTPOHHBIX CPEICTB; TrpauuecKu

HCCICI0BAaTb COBMCCTHBIC Ha6HIOI[eHI/I${ C I[oMOmbKO  JuarpamMm




paccerBaHMs U TMHEWHOU perpeccuu

YMeHue OIepupoBaTh IOHATHUAMU: CIyYaWHBIA ONBIT W CIIy4ailHOE
COOBITHE, BEpPOSITHOCTh CIYYaHOTO COOBITHS; yMEHHE BBIUYUCIATH
BEPOSITHOCTh C HCIOJIb30BAHUEM TI'papUUECKUX METOJOB; INPHUMEHSATh
(bopMyNBI CIIOKEHHSI U YMHOXXEHHUSI BEPOSTHOCTEH, (OpMYyITy MOIHOM
BEpOATHOCTH, (popmyiny bepHynnu, komOuHaTopHbie GakThl U HOPMYIIbI;
OLICHUBAaTh BEPOSATHOCTH peaJbHBIX COOBITHI; yMEHHE OIEepUPOBAThH
MOHATUSAMHU: CIlydaliHas BEJIMYHMHA, pPacHpelelieHue BEpOSTHOCTEM,
MaTEMaTHYECKOE OXKUIAHWE, JUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHUE
CIlydailHOH BEIMYUHBI, (YHKIUU pACHpElesieHus] W  IUIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTEJIbHOTO W HOPMAIbHOIO paCIpPEIEIICHUN;
YMEHUE WHCIOJIb30BaTh CBOMCTBA M3YYCHHBIX pACHpEACIICHUN I
pelieHus 3azad; 3HAaKOMCTBO C IOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BHIOOPOUYHBIX HCCIIEAOBAaHUM; yMEHHE NPUBOAUTH IMPHUMEPHI
NPOSIBJIICHUST 3aKOHA OOJNBIINX YHCET B TPUPOJHBIX M OOIIECTBEHHBIX
ABJICHUAX; YMEHHUE OIIEPUPOBAThH MOHATUAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHMH, YMCIO MEepecTaHOBOK; OMHOM HpioTOHA; ymeHue
MPUMEHATh KOMOMHATOPHBIE (DAKThI M PACCY>KICHUS 7Sl peLIeHUs 3a1a4;
OLICHUBATb BEPOSITHOCTU peanbHBIX COOBITHIA; COCTAaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NOJyYEHHBIA PE3YIbTAT

YMeHune onepupoBaTh IOHATUSAMH: TOYKa, IMpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIUVIA, IUIOCKMHA YIOJI,
JBYI'PAHHBIA yroj, TPEXIPAHHBIA YroJ, CKPEUIUMBAIOIIMECS IPSIMBIE,
NapajuIeJIbHOCTh U NEPIEHIUKYJIAPHOCTD MPSIMBIX M IUIOCKOCTEH, Yol
MEXIY MPSMBIMHU, YIrOJI MEXKIY MNPSAMOM M IIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKIY
IIPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSAMHU; YMEHHUE UCIIOJIB30BaTh IIpU
pelieHny 3a1ad u3ydyeHHble (PaKThl U TEOPEMbl IUIAHUMETPUU; YMEHHE
OLICHUBAaTh pa3Mepbl OOBEKTOB  OKpPY)KAIOLIEr0 MHpa; CTPOUTh
MaTE€MaTUYeCKUEe MOJEIM C IOMOIINBI0 T€OMETPUYECKUX IOHATHU H

BCJIIMYHMH, p€IIaTh CBA3AaHHBIC C HUMU IIPAKTHYCCKUEC 3aJa9u
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VYMeHue onepupoBaTh MOHATHSAMHU: IUIOMAAbL (GUrypsl, 00bEM GUrypHI,
MHOTOTPaHHMK, MPABUIBHBI MHOTOTPAHHUK, CEYCHHE MHOTOIpAaHHMKA,
Ky0, mnapajulenenunen, MpusMa, nupamuaa, (urypa U TMOBEPXHOCTh
BpallleHNs, LUWIMHIP, KOHYC, Iap, cdepa, IIomanab cdepsl, MIOLIAIb

MOBEPXHOCTH THUPAMUJbI, TPU3MBI, KOHyCa, IWIMHApPA, 00bEM KyOa,




IPSIMOYTOJIBHOTO NapajuleNIeNuIe a, MUpaMHUAbl, MPU3MBI, LWIAHIPA,
KOHYyCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEUEHUs KOHYCa U LMIMHIPA,
napajuleJIbHble OCH WM OCHOBAHMIO, CEYECHHE I1apa, IUIOCKOCTb,
Kacatomasicss cdepbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTrpaHHMKA, N300pakaTb MHOTOI'PaHHUKU, (PUTYpBl U TTOBEPXHOCTHU
BpAILIEHUs, UX CEYEHMsI, B TOM YHCJIE C IIOMOIIBIO AJIEKTPOHHBIX CPE/CTB;
YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUYECKUX (UTYD, CAMOCTOSTEIHEHO
(bopMyIHMpOBaTh ONpPEEIICHUS U3Y4aeMbIX (PUIyp, BBIABUIaTh TMIIOTE3bI
O CBOMCTBAaxX W MPHU3HAKAX T'€OMETPHUECKUX (PHUTyp, OOOCHOBHIBATH HIIU
OnpoBepraTh HX; yMEHHE NPOBOAUTH Kilaccuukanuio ¢uryp mo
pa3IMYHbIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JONOJHHUTEIbHbIC

MOCTPOEHUS

11

VYmMmenne ONCprupoOBaTh IIOHATUAMMU. JIBHUKCHUC B IMPOCTPAHCTBE,
napajuieNIbHbIA ePeHOC, CUMMETPHs Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue TNOA00Ms, TOMO00HBIE (UTYpBI; YMEHHE
pacrio3HaBaTh paBHbIC W TMOAOOHBIC (DUTYPHI, B TOM YHCJIE B TPUPOJE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T€OMETPUUYECKHUE OTHOIICHUS
npu pCeHICHUM 3aJad; HaAXOJUTb TI'€COMCTPHUYCCKHUEC BCIMYHHBI (JIJIPIHa,
yroi, Iomaab, o0bEM) MHpU pelleHHH 3a7ad W3 JOPYTHX Y4eOHBIX
npeaMeToOB U U3 peam,HofI KN3HU; YMCHUEC BBIYUCIIATH T'COMCTPHYCCKUC
BEJIMYMHBI (JUTMHA, YTOJ, IUIONAa/b, OOBEM, IUIOMIAAb TOBEPXHOCTH),
UCTIONB3Ysl M3y4eHHBbIE (OPMYJBl M METOABI, B TOM YHCJE: IUIOIIA/Ib
MOBEPXHOCTH MHPAMHUIBI, TIPU3MBI, KOHYCa, IWINHAPA, TUIOMAIb CHepsr;
00BEM Ky0a, TPSMOYTOJILHOTO Tapasuieenumneia, MUPaMUIbl, TPU3MBL,
MWIMHIpa, KOHycCa, Iapa, yMEHHE HaXOAWTh OTHOIIECHHE OO0BEMOB

no00HBIX pUryp

YMenue OIICPpHUPOBATH NOHATUAMU: IPAMOYTOJIbHAA CUCTCMA KOOpJAMUHAT,
BCKTOpP, KOOpAWMHATBI TOYKH, KOOPAWHATBI BEKTOpA, CyMMa BCKTOPOB,

MMPOU3BCACHNEC BCKTOPA Ha 4YHCIIO0, PA3JI0OKCHUC BCKTOpA II0 6a3Hcy,

12 CKaJISIPHOE IPOM3BEJACHHUE, BEKTOPHOE IPOU3BEACHUE, YIOJ MEKIY
BEKTOpPaMHU; YMEHHE MCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METO.
JUISL peUIeHHUs] TEOMETPUYECKUX 3aJad M 3aJad JPYTruX Y4eOHBIX
MPEIMETOB

13 YMeHne BBIOMpATh TOAXOMSIMIMA METOA JUIS PEIICHHs 3a/ayu;

INOHUMAaHHUEC 3HAYUMOCTH MATCMATUKHW B HU3YYCHHU MPUPOAHBIX U

06HICCTB€HHI)IX nponeccoB " ﬂBHCHHﬁ; YMCHHEC  pacCliO3HABATb




IIPOSIBJICHUE 3aKOHOB MAaT€MaTUKH B MCKYCCTBE, YMEHHME IPHUBOJIUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTU4eCKON HayKH1




IHEPEYEHD 2JIEMEHTOB COJAEPXAHUS, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

Kon

1 Yucna v BBIYMCIEHUS

1.1 Hatypanbnble u nensle yncia. [Ipu3Haky 1eaMMOCTH LEIbIX YHCET

- Pammonanbueie  yncna. OOBIKHOBEHHbIE H  JECATHYHBIE JpoOW, TPOLIEHTHI,
' OecKOHEYHbIE IEPUOANUECKHE JPOOH

13 Apudmernueckuii KOpeHb HaTypaidbHOUW cremneHu. [leficTBus ¢ apudmMeTHuecKuMu
' KOPHSIMH HaTypaJbHON CTENIEHU

14 Crenens ¢ 1enpIM nokaszareneM. CTeNeHb ¢ palMoHaIbHBIM IToKa3aTeneM. CBolicTBa
' CTETeHU

s CuHyCc, KOCMHYC W TaHI€HC YHCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudm umcna. [lecATHuHbIe U HATYypaJIbHbIE JOTapHUPMbI

JeiictBuTenbHble  uYncia. ApupMeTHYECKHEe Omepanuu ¢ JIeHCTBUTEIbHBIMU
1.7 yrcinamu. [IpubnuxEHHbIC BHIYUCIECHUS, TPaBUJIa OKPYIJICHUS, IPUKUIKA U OLIEHKa
pe3yJibTaTa BIUYUCIICHUN

1.8 [IpeobpazoBanue BeIpaKeHUN

1.9 KommiekcHsie uncna
2 YpaBHEHHUs U HEPABEHCTBA

2.1 Lensle u 1poOHO-paliiOHAIbHBIE YPaBHEHUS

2.2 HppanuoHaibHble ypaBHEHUS

2.3 TpuronomeTpuyeckue ypaBHEHHUs

2.4 [ToxazarenbHble U JOorapuPMUUECKUe ypaBHEHUS

2.5 Llensie u 1poOHO-palMOHATBHBIE HEPABEHCTBA

2.6 HppanronanbHbie HEpAaBEHCTBA

2.7 [Toka3arenbHble 1 JorapumMuyeckre HepaBeHCTBA

2.8 TpuronomeTpruyeckue HEpaBeHCTBA

2.9 CucreMsbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMS1, HEpPAaBEHCTBA U CUCTEMBI C TTapaMeTPaMHU




2.11

Martpuiia cucTeMbl IMHEHHBIX YpaBHeHHH. OnpeeauTens MaTpUIlbI

3 OyHKIUHN U TpapUKU
31 Oynkuus, cnocoObl 3amanus ¢yHkuuu. ['paduk Qynkuuu. BzaumHO 0oOpaTHbIE
. ¢ynkunu. YétHpie 1 HeuéTHBIe QyHKIMU. [leproanyeckue QyHKIHHA
Ob6nacte ompezeneHuss W MHOXECTBO 3HaueHMM ¢yHkiuu. Hynu QyHkimm.
39 [TIpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIMH.
. MakcuMymbl M1 MUHUMYMBbl (QyHKuuu. HauOosbliee M HauMeHblee 3HAUYEHUE
(YHKLNHU Ha IPOMEKYTKE
13 CrenenHass (QyHKUMS C HaTypaJbHbIM M IE€JbIM TOKa3areneM. EE€ cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduK KOpHS /1-0U CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKH
3.5 [lokazarenbHas u norapudmuueckas QyHKINH, X CBOMCTBA U rpadUKu
3.6 Toukn paspbiBa. AcuMnToThl rpadukoB ¢yHknuil. CsolicTBa  (QyHKIU,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS TIOCIIE0BATEIbHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas mporpeccuu. @opmyiia CI0XHBIX MPOLIEHTOB
4 Hayana maTemarnueckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKIMN
[IpumeneHne NPOU3BOAHONM K HCCICIOBAaHMWI0 (QYHKIMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxosxaeHne HauOoJsblIero ¥ HauMEHbBLIEro 3HauyeHus (QpyHKIUM Ha
OTpe3Ke
4.3 [lepBooOpasnas. Murterpan
5 MHoOX€eCTBa U JIOTHKA
5.1 MHoOXxecTBO, ornepaiuu HajJ MHOKecTBamMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTATHCTUKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu




7.4

Tena v MOBEpXHOCTH BpalICHUS

7.5

KoopauHats! 1 BEKTOpPEI




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
YUYEBHBIE MATEPHUAJIbI VIS YHEHUKA

1. Martemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHalIu3a, TEOMETPHSI.
Anre0Opa u Havana MmaTematuyeckoro ananu3za. 10-11 kmaccel: yueb. s
o01reo0pa3oBaTeabHbIX OpraHu3aluii: 6a30BbIi U yrayOJIeHHbIN ypOBHU/
I.A.Amumog, FO.M.Kosmsirun, F0.B.Cunopos,H.E.®&nopos, M,U.111a6yHun.- M.
: IIpocsemenue, 2020.

2. Matematuka: anreOpa 1 Ha4ajlo MATEMaTUYECKOTO aHaJIN3a,
reomerpus. ['eomerpus, 11 knacc/ CmupuoB B.A., Cmupnosa .M., O61iectBo ¢
orpaHndeHHON 0TBeTCTBEHHOCTHIO « IOl MHEMO3NHA»

3. Hennmena JI.O, Kaproxuna H.B, Muxeesa T.®. YuumMmcs pemrats ypaBHEHUS U
HepaBeHcTBa. M.: MaTemnekT-Lientp, 2000.

5. AraxanoB H.X, bornanos 1.1, Koxesuukos I1.A, Tlonnunckuii O.K, Tepemnn
JI.A. BecepoccniicKkre OJMMITAAIBI IIKOJIBHUKOB 110 MaTteMatuke 1993-2006:
Oxpy>xHol u (puHanpHbIe 3Tansl. M.: MITHMO, 2007.

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

1. AnreOpa 1 Hadajga MaTEMaTHIECKOTO aHAIH3a. MeToInYecKue peKOMEHIaIiH.
10-11 xnaccel. / denoposa H. E., Tkauera M.B.

2. Marematuka. AnreOpa 1 Hayajao MaTeMaTHYecKoro aHaiausa, 10 kmacce, 11
kiacc / Mepsnsk A.I'., Homuposckuii JI.A., [TonskoB B.M.; mox penakmueit
[Tomonwckoro Bb.E., O6mecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO M3naTenbckuii
ueHtp «BEHTAHA-T'PA®»; AkunonepHoe oOmectBo «M31aTenbeTBo
«IIpocsemenuer, 2020

3 babunckas U.JI. 3agaun maremarndeckux onumnuaa. M.: Hayka, 1975.
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