MHMHUCTEPCTBO INPOCBEHIEHUSI POCCUICKOM ®EJEPALINN
MununcreperBo npocsemennsi Pecnyommkn Bamkoprocran
Anmunucrpanus MP Ydumcknii paiion Pecny6iuxu bamxoprocran
MynuuunaabHoe 00meodpa3oBaTe/ibHOe OI0IKETHOE YUpeKIeHHE
JHnei ¢. ByJIrakoBo MyHHIHIAJLHOIO paiioHa
Y¢umcknii paiion Pecny6auxkn bamkoprocran

PACCMOTPEHO

Ha METOJU4YECKOM COBETE
TTpoTokon Ne /

ot « 4 ng‘m%f

COI'JTACOBAHO

PABOYAS TPOTPAMMA
- (ID 7992877)

yueOHOro mpeamera «Airefpa H Ha4aJIa MATEMATHYECKOT0 AHAJIH3A.
ba3oBblii ypoBeHb»
Juis obyqaronquxcest 10-11 knaccos

¢. Byarakoso 2025




MOSACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamma yuebHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOIo
aHanu3a» 06a30BOro ypoBHs st oOydaromuxcs 10 —11 kimaccoB paspaboTaHa Ha
ocHOBe DenepallbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIIEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHUIO, M TPAJULUN POCCHICKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 0O€CTIEUMBACT OBJAJICHUE KIFOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, EJIOCTHOCTh OOIIEKYIBTYPHOTO, JHMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOIITUXCA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havama MaTeMaTHYeCKOTO aHAIIM3a» SIBISAETCS OJHUM M3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECICUNBAET HHCTPYMEHTAJIbHYIO 0a3zy s HW3yYeHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrod CTOPOHBI, (DOPMHPYET JOTHYECKOE H
abCTpakTHOE MBINUICHWE YyYalluXCs Ha ypOBHE, HEOOXOIUMOM JUISI OCBOCHHUS
KypcoB WHGOpPMATHKH, OOIIECTBO3HAHUS, WCTOPUHU, CIIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJaJCBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayK#, KoTopas GOpMyJIUPYET CBOH JOCTHKECHHSI B MAaTeMaTHIeCKoi hopme.

Kypc anreOpsl 1 Hagam MaTeMaTHYeCKOTO aHallM3a 3aKJIabIBa€T OCHOBY JISI
YCIIENITHOT'O OBNAJICHUS 3aKOHAMU (HU3UKH, XUMHH, OWOJIOTHH, TTOHUMAHHUS
OCHOBHBIX TCHICHIMA OKOHOMHUKH W OOIICCTBEHHON JKWU3HU, TIO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIh30BaTh WX B MOBCEIHEBHOW XM3HU. B TOoXke Bpemsi OBIajcHUE
a0CTpaKTHBIMU ¥ JIOTHYECKH CTPOTMMHU MAaTEMAaTUYECKUMH KOHCTPYKIIUSIMHU
pa3BHBAcT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCITIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaJNOTHI0, POPMHUPYET KPeaTHBHOE W KPUTHUECKOE MBIIIIeHUE. B X0/e n3yueHus
anreOppl W HaYal MATEMaTHYECKOTO aHaiW3a B CTaplIed IIKOJEe YydJaluecs
MOJIYYatOT HOBBIM ONBIT PEHICHUS MPUKIATHBIX 3a/ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peajbHBIX CUTYallMd W WHTEPIPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B TIpHUpOJIe, HAyYKe W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEeMaTHICCKUMU OTKPBITHSIMHU ¥ KX aBTOPAMH.



Kypc o6nagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyeTcs Kak depe3 y4eOHbIM Marepual, CoCOOCTBYIOMINI (OpMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,
TpeOyromieit CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, MPOIOKUTENHHOM
KOHIICHTPAIIM BHUMaHUs U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yybTar.

B ocHoBe Mmetonuku oOydeHHsT aireOpe W HadallaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JeATeIbHOCTHBIN MPUHIIUI O0Y4YCHUS.

Crpykrypa Kypca «Anredpa U Hauajga MaTeMaTHYECKOTr0 aHaIN3ay BKIIOYaeT
CIEYIOLIUE COAECPKATECIbHO-METOAUYECKUE JUHUU: «YHHClIa W BBIUUCICHUA,
«Dynkiuu  u - rpadukuy, «YpaBHeHHUS UM HepaBeHCTBa», «Hauana
MaTeMaTUYeCKOro aHanusay, «MHokecTBa M JOTMKa». Bce OCHOBHBIE
COAEPKATETbHO-METOANYECKUE JIMHUM H3Yy4alOTCS HAa NPOTSKEHUH JBYX JET
oOydeHus B cTaplied IIKOJie, €CTECTBEHHO JIOMOJIHSIS JAPYT JIpyra U MOCTETIEHHO
HACBHIIAsICh HOBBIMM TeMaMu U  pazdenamu. JlaHHBIA Kypc  SIBISETCS
WHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe cojepkaHue HECKOJIbKUX
MaTeMaTHYECKUX JUCIUIUIUH: ajaredpa, TPUTOHOMETPHUSI, MATEMAaTHUECCKUI aHAJIH3,
Teopusi MHOXKeCTB M Ap. Ilo mMepe Toro kak ywaruecs OBjIaJeBarOT BcE Oosee
IIUPOKUM MaTEMAaTHYECKUM aImapaToM, y HUX MOCIEI0BATEILHO (GOPMUPYETCS U
COBEPILICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYIO0 MOJENb peabHOMN
CUTyallud, TPUMEHATh 3HaHMS, TIOJy4YeHHBIE B Kypce «Anredpa M Hauaja
MaTEeMaTHYECKOTO aHaIN3ay, JIsd PEIICHUS CaMOCTOSTEIBHO C(HOPMYIUPOBAHHOM
MaTeMaTUYeCKOM 3a7jauu, a 3aT€M UHTEPIPETUPOBATH MOJTYUEHHBINA pe3yybTaT.

ConepxarenbHO-MeTOAUYECKas JIMHUSA «HHCIa U BBIYMCICHUS 3aBEpIIaCT
dbopMupoBaHUE HABBIKOB MCTOJB30BaHUS JICHCTBUTEIBHBIX YUCEN, KOTOpOE OBLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieit mkoje ocoboe BHUMaHUE YIEISCTCS
(GbopMUPOBAHUIO TMPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIMHMX B CceOs
UCIIOJIb30BAaHUE PA3IMYHBIX (OPM 3amucH JACHCTBUTEIBHOTO 4YHCIIA, yMEHHUE
pallMOHATLHO BBINOJHATh JEWCTBUS C HUMH, JelaTh MNPUKUAKY, OLEHHUBATh
pesynbrar. OOywaromuecs TOMYyYarT HaBBIKHM NPHOTMKEHHBIX BBIUMCICHUH,
BBITIOJTHCHUS JICHCTBUH C YHCIIAMH, 3alMCaHHBIMH B CTaHIApTHOW ¢opme,
HCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BHIPAXKEHHUI.

JIuausa «YpaBHEHUSI U HEPABEHCTBA» peEaU3yeTCsl Ha MPOTSHKEHUU BCETO
oOydeHHsI B CTapuied IIKOJIe, TOCKOJIbKY B KaXIOM pa3jelie MpOorpaMMbI
MPETyCMOTPEHO PEIICHUE COOTBETCTBYIOMIUX 3ajad. OOydaronuecs: OBJIaJeBaIOT
pPa3IUYHBIMUA METOJAaMHU PEUIEHUS UENbIX, PAalHOHAIBHBIX, HUPPALUOHAIbHBIX,
MOKA3aTeNbHbIX, JIOTApUOMHUYECKUX ¢  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonyueHHble yMEHUS UCTIONB3YIOTCA MPU UCCIIEIOBAHUU
GYyHKIMI ¢ TOMOIIbIO MPOU3BOAHOM, PENICHUWU MPUKIAAHBIX 3ajlad U 3aJa4 Ha
HaxOXXJICHUE HAuOOJbIIMX M HAUMEHbIIUX 3HaueHu GyHkuuu. JlanHas
cojepkarelibHasi JIMHUSA BKJIIOYaeT B ce0s Takke (QOpMHpOBAHHE YMEHH



BBINIOJIHATD pacy€Thl Mo (opMynaMm, MNpeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTENeHH W Jiorapudmel. brnarogaps u3ydeHUro aiareOpanveckoro
Mareprajga NPOUCXOAWUT  JajJbHEWINEe  pa3sBUTUE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccykiaeHuid, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AnreOpa
npearaet 3¢Q(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
sI3bIKa HAyKH.

CopepxxarenbHo-MeToAnYecKass JuHUSA «DyHKUMM H  TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMU JUHUSIMU Kypca, OCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
NIOCJIETIOBATENIBHOCTD U3YUYEHHUS Marepuana. N3yuenne CTENIEHHOM,
NOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, UX CBOMUCTB
U rpaduKoB, UCIOIB30BaHUEe (PYHKIMUMA JJIsl PEIICHUS 3a7ayd U3 JAPYTHX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIN30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonbiioe BHHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BEJTUYMHAMH, MCCIEIOBaTh TMOJMyYeHHbIE (YHKIHUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydenue
CIIOCOOCTBYET  Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKUX, TaK W MPUKIAJHBIX 33724,
JOCTYIHBIX 00YYaIONIUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh MCCIIEIOBATh U
cTpouTh Tpaduku (QYHKIMH, ONpeAensaTh WX HaWOONbIINE W HAUMEHBIINE
3HAUEHUs, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus1 IpoueccoB. JlaHHas conepxareiibHas JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOCHUSI MATEMATHYECKUX MOJEIEH PEaJbHbIX CUTYyaluid,
HAaXOXJCHHS HAWIYYLIEr0 PEUICHHS B IPUKIAIHBIX, B TOM YHUCJE COLMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTeMaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IOTHYECKOTO M KPEATUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUM paCllO3HABaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHMKEe M HCKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

ConepxarenbHO-MeTOUYECKAs JTUHUAS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTaM TEOPUM  MHOXKECTB.  €0pPETHKO-MHOKECTBEHHBIE
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MIPEICTABICHUS IPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU U MPELJIararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINI BCE pa3enbl MAaTEMAaTUKU U €€
NIPUJIOKEHUM, OHU CBA3BIBAIOT PA3HbIC MATEMaTUYECKHUE IUCLUIUIMHBI B €IUHOE
nenoe. IloaroMy BakHO AaTh BO3MOXKHOCTh IIKOJIBHUKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIN SA3bIK COBPEMEHHOW MAaTeMaTUKM M UCIOJIb30BaThb €ro s
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauajsa MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTHUYECKOI'0 MOJEIHUPOBAHUSA, KOTOPBIE  IIPU3BAHBI
c(hopMHPOBaTh HABBIKK MOCTPOEHUSI MOJIENIEH pealbHbIX CUTYallui, UCCIEA0OBAHMS
TUX MOJEJIe C MOMOIIbIO almnapara ajreOpbl U MAaTeMaTHYECKOro aHalu3a |
WHTEPIIPETallU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3ferioB IpOrpaMMBl, IIOCKOJIBKY BECh MaTepuall Kypca IUPOKO UCIIOIb3YyeTCs
JUI pelIeHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTUYECKUX 3a1a4
yyaliMecs pa3BUBAIOT HAOJIIOJIATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIB30BaTh AHAJIOTHIO, 0000IIAaTh W KOHKPETHU3UPOBATh
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B NpoOLEcCe M3YyUeHHUs BCeX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyebHOM muiaHe Ha uW3ydeHHE Kypca aiareOpbl M Hadal MaTeMaTHYeCKOIO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Henemo B 10 kiacce u 3 yaca B
Heneno B 11 kimacce, Bcero 3a jiBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHAIbHBIMU YUCIaMH, TPeoOpa30BaHUs YMCIOBbIX BblpaxkeHU. [IpuMenenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 U3 Pa3jIMdHbIX OTpaciei
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJbTaTa BbIYNCICHUM.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHBIE MPE0OPA30BAHUS.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkmus, crnocoObl 3amanHus (yakumu. [paduk  Gyaxnuu. B3aumuo
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas u reomeTpuiecKkas mporpeccuu. beckoHeuHo yObiBaroias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE MPOrpecCUr ISt
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHoOk€ecTBO, omnepainuu HajJ MHOXKecTBamu. Juarpammsl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3oBanre BBIPAKEHUI, COAEPKAIIMX CTETIEHH C PANMOHATBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHU.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInuHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuwomnueckne  dyHkmuu. [IpoMexxyTku  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbomnbiiee n HamMeHbIee
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.



[loka3arenbHas u JorapupmMuyeckast PyHKIUU, UX CBOMCTBA U IpaduKu.

Hcnonb3oBanue rpa@ukoB QyHKUUN IS PEIICHHUs] YPAaBHEHUA U JIMHEHHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUHN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUU 3aJad M3 JAPYTUX YUYEOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKUIMHU. MeToa UHTEPBAIOB JIsl PEIICHHS] HEPABEHCTB.

[IpousBonnass  Qynkuuu. ['eomerpuueckuit ©  (QU3MYECKUH  CMBICH
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuA.  DopMynbl  HAXOXKIACHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne MpoU3BOAHON K UCCIIENOBaHUIO (DYHKIMI HA MOHOTOHHOCTb U
skcTpeMyMbl. HaxoxaeHne HanOobllero 1 HauMEHBIIETo 3HaYeHUs] QYHKIIMU Ha
OTpE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4dlIEro pEUICHUs B
OpPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
bopMyIoi uin rpaduKoM.

[TepBooOpa3znas. Tabnuiia mepBooOpa3HBIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUECKUN CMBICI. Bpruucienue
uHTerpana mno popmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CPEJIHET0 00111eT0 00pa3oBaHusl CIEIYIOUUX TUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MatemaTuka» XapaKTepHU3yITCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKM 00YYaIOIIEeTrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHUCKON MaTeMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTE€MAaTUKOB U POCCUNUCKON MaTEMAaTHYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTIKEHHH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPAaBCTBEHHOTO  CO3HAHMs, JTHYECKOTO  IIOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DcTeTUYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYas ICTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro 00pasa >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/10POBUTEIBHOM
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYylY, OCO3HAHUEM LIEHHOCTU TPYIOJIOOMS; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTreMaTH4ecKoMy oOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBHIO HIKOJIOTHYECKON KYyJIbTYypbl, MOHUMAHHEM BIIUSHUS
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
o0JacTH OKpyKaromieil cpeipl, IUIAHUPOBAHUS TMOCTYNKOB U OIEHKA HUX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKh Kak cQepbl YeIOBEUECKOW eATEeIbHOCTH, 3TaroB e
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo008  NO3HAHUSL — OKpyJcarowe2o  Mupa,  HpuMeHeHue  J02UYeCKUX,

uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHM;  yCTaHABIMBAaTh  CYIIECTBEHHBIM  IPHU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;
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BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBIABJIAITH ~ MAaT€MaTU4YeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npearaTb  KpUTEpUM Ul BBIABICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JeJ1aTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VHJYKTUBHBIX YMO3AKJIFOUCHUHN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTenbCTBa MaTeMaTHYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIBI;

BbIOMpATh CMOco0 pelieHus y4eOHOW 3amaud (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

ba3oBrie HCCIICO0BATCIbCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
GopMyTUpOBaTH BOMPOCHL, (PUKCHUPYIONINE MPOTHBOpPEYHE, IMPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SIBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKXKE BBIJBHUTaTh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh AeUInThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;
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2)

OLICHUBATH HaJEKHOCTh uH(popmMauu o CaMOCTOSATEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oelicméus,  obecnevusarom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.
OOuenue:

BOCIPUHMMATh H (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSIMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M HMUCBMEHHBIX TEKCTaX, JABAaTh MOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXJAEHHs 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIA€MOIl TEMBI,
npo0OsieMbl, periaeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAllEJICHHBIE Ha MTOUCK
pElIEHNs; COMOCTABIATh CBOM CYXKIEHHMS C CYXICHUSAMU JIPYyTHUX
YYaCTHUKOB JMAJIora, OOHApYXKMBATh pa3juyve M CXOACTBO MO3HIMUI; B
KOppEeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJIEIOBAHUSA,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  dopmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh [T
COBMECTHOW JIEATETHbHOCTH, IUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOMN
paboThI, pacrpenensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyXKaeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBI» W WHBIC); BBINOJHATH CBOIO 4YacTh pabOTBI H
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

qbopMupoeaHue CMbIC106bLX YCNIAHOBOK U IHCUZHEHHLIX HABBLIKOB TUYHOCMU .

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C

y4ETOM MMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,
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e TMPEIBUAECTh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTH IIPU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBI JTOCTMKEHHS WIH HENOCTHKECHHS DPE3YIbTAaTOB AEATEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHsaTh puOIMKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
MCIIOJIb30BaTh MOAXOASINYI0 (OPMY 3aITUCH IEUCTBUTENBHBIX YACET JISl PEIICHHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3oBaHMs I1ENbIX, PALMUOHAIBHBIX W UPPALUOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3auyHbIX 00JIacTe HAyKU U pealibHOM KU3HMU.
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MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMHU: (QPYHKIUSA, CIIOCOOBI 3aaHusd (PYHKIMH, 001acTb
ONpeJeNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKUMN 1S pelIeHUs] ypaBHEHUH .

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXXaTh (OpMyJIaMHu 3aBUCUMOCTU MEXKy BETUYMHAMMU.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEUHO YOBIBaIOILIEN F€OMETPUUECKOM POrpeccun.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMHM.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar i ONHCAHMS
peasibHBIX MPOLECCOB W SIBJICHUM, MPH peUIeHUM 3anad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSMH: HATypaJIbHOE, I1I€JI0€ YHCJIO0; HCIOJIb30BaTh
NPU3HAKYU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.
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OnepupoBaTh NOHATUSAMU: JOrapu(PM yucia, IECATUYHBIE U HaTypalbHbIE
Jorapu(pMsl.

YpaBHEeHUA U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHWM i1 M[peoOpa3oBaHUsl  BBIPAXKEHMIA;
ONEPHUPOBATh MOHATUSAMH: IOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO; pELIATh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, COAEpKAUUX JIOrapu(Msbl;
ONEepUpPOBATH MOHATUAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxonuTs penieHus mpocTelmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMH: CHCTEMA JIMHEHMHBIX YpaBHEHUW U €€ pEILICHHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTh pemieHns MpoCTEMIIMX CUCTEM U COBOKYITHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTABIISTH
BBIDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBUIO 3aJayw,
UCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyueckas  (QYHKIUA, [POMEXKYTKU
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOSKCTpemMyMa (YHKIHMHM, HauOoJblIee W
HauMEHbIIlee 3HAYCHUS (QYHKIUU Ha TPOMEXKYTKE, HCIOIB30BaTh UX JUIA
uccienoBanus pyHKIMY, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENBHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIMI; N300pakaTh UX HA KOOPJAUHATHOM TUIOCKOCTH H
UCIIOJIb30BaTh JJIsl PELICHHS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y HCIOJIB30BATh UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Hcnonws3oBaTh rpaduku (QyHKUMH JUIs HCCIEAOBAHUS MPOLECCOB U
3aBHUCUMOCTEH U3 IPYruX y4eOHBIX TUCIUILINH.

Hayana MmaTeMaTH4eCKOro aHau3a

OmneprpoBaTh MOHATHAMH: HENpPEPbIBHAS (YHKIMS; TPOU3BOAHAS (YHKIINY;
MCITIOJIb30BaTh TEOMETPUIECKUN U PUINUECKUI CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoHbIE 3IEMEHTAPHBIX (DYHKINN, BEIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKITHA.

Hcnonp30BaTh TPOU3BOAHYIO 711 UCCIENOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO JUISl HAXOXKICHUS HAWIY4IIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COIMAIBHO-3KOHOMUYECKHX, 3a1a4aX.

15



OnepupoBaTh MNOHATUSAMH: [E€pBOOOpa3HasT W  HMHTErpall; IMOHUMATH
reOMETPUYECKUI U (PU3UUECKUI CMBICI HHTErpaa.

HaxoauTte nepBooOpa3Hble 3J€MEHTapHbIX (DYHKLHA; BBIYUCISATH HHTETpal
o ¢popmyne Hotorona—JleliOuuia.

Pewate mpuknagHele 3aga4ud, B TOM YHUCJE COLMAIBHO-D)KOHOMHYECKOTO H
(u3HUECcKOro xapakrepa, CpeACTBAMU MAaTEMAaTUYECKOT0 aHAIH3a.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
Ne KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB Konrpoas | IIpakruue (uudposbie)
n/ H TEM IIPpOrpamMmmabl Bcero HBIE CKUue 06p330BaTeJ'II)HbIe
I padoTsI padoThbI pecypcsl
MHOk€ecTBa pallHOHAIBHBIX
. bubnuorexa [JOK
U JCHCTBUTEIbHBIX YHCEII.
1 14 1 https://m.edso0.ru/15
PanmonansHble ypaBHEHHS 68aba3
Y HEPaBEHCTBA
OYHKIUU U TPaPUKHU. bubnuotexa [JOK
2 CreneHs € 1eNbIM 6 https://m.edsoo.ru/15
MoKazaTeyiemM 68aba3
Apudmernueckuil KOpeHb
. bu6moreka [IOK
N—oi1 CTeTneH!.
3 18 1 https://m.edsoo.ru/15
HppaunonansHsie 68aba3
YpaBHEHHUS W HEPABCHCTBA
Dopmytbl bubnuoreka [JOK
4 TpUTrOHOMETpHH. T pUrOHOM 22 1 https://m.edsoo.ru/15
eTPUYECKHE YPaBHECHHS 68aba3
n bu6moreka [IOK
0CJIEIOBATEILHOCTH 1
5 5) https://m.edsoo.ru/15
MPOTPECCUU 68aba3
bu6mmoreka [IOK
IToBTOpEHHE, 000011ICHNE,
6 CI/ICTel\faTI/ISa s SI-?;HI/Iﬁ 3 1 https://m.edsoo.ru/15
i 68aba3
OBUIEE KOJIMYECTBO 68 4 0
YACOB I10 ITPOI'PAMME
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11 KVIACC

Kosau4yecTBo yacoB DJIeKTPOHHBbIE
Ne | HamumeHoBaHme
Konrpoas (undposbie)
n/ | pa3iejioB U TeM IIpakTnyec
Bcero HbIE o0pa3oBaTe/ibHbIE
I | IPpOrpamMMel KHe padoThl
padoThI PECYPChI
Crenens c
paroHaIbLHBIM
MOKAa3aTeJIeM.
bubmmoreka [{OK
[Toka3zaTenbHast
1 12 1 https://m.edsoo.ru/fl11c4a
GyHKIMS. fd
[Toka3zarenbHbIE -
YpaBHEHUS U
HEPaBCHCTBA
Jlorapudmuueckas
GbyHKIIHS. bubnuoreka [IOK
2 Jlorapugmmueckue 12 https://m.edsoo.ru/fl1cda
YPaBHEHUS U fd
HEPaBCHCTBA
TpuroHomerpuyeck
ve QyHKINH U UX bubnuorexa [JOK
3 rpaduKH. 9 1 https://m.edsoo.ru/fl1c4a
TpuroHoMeTpryecK fd
1€ HEpPaBeHCTBA
[TpousBoHasl. bubnuoreka [JOK
4 [TpumeHeHue 24 1 https://m.edsoo.ru/fl1c4a
HPOM3BOIHOM fd
bu6mmoreka [JOK
Huterpan u ero
5 9 https://m.edsoo.ru/fllc4a
MIPUMEHEHHUS
fd
bubmuoreka [JOK
Cucrembl
6 . 12 1 https://m.edsoo.ru/fllc4a
ypaBHEHUI
fd
bubmuoreka [JOK
HarypanbHuble u
7 6 https://m.edsoo.ru/fl1c4a
1eble Yrcna
fd
IToBTOpEHME,
oGoGmeHHe bubmuoreka [JOK
8 ’ 18 2 https://m.edsoo.ru/fl1c4a
CUCTeMAaTH3aIHs d
3HAaHUU o
OBIIEE KOJIMYECTBO
102 6 0
YACOBIIO
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[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI Cpe/iHero o01mero o0pa3oBaHus
pe3yJibTara
1 YHucna v BBIYKCICHUS
11 OnepupoBaTh TOHATHSAMH: PAIMOHATBHOE M JCWCTBUTEIHHOE YHUCIIO,
' OOBIKHOBEHHAs! U JIECSITUUHAs APOOb, TPOLIEHTHI
1o BemonHATe  apupMeTHyeckne Oomepani ¢ PAalUOHAIBHBIMH |
' JeWCTBUTENILHBIMU YHACITAMHU
13 BemonHATe  TpUOMMKEHHBIE  BBIUMCICHHS, HWCIONB3YyS  TpaBUIIa
' OKpYTJICHUS, IeJIaTh TPUKUAKY M OI[CHKY pe3yJIbTaTa BRIYUCICHUI
OnepupoBaTh MOHATUSMU: CTEIEHb C EJIBIM MOKa3aTeaeM, CTaHJapTHas
14 (dbopma 3anmucH AEMCTBUTEIHHOTO YKCia, KOPEHb HATypalbHOW CTETEHU;
' WCIOJIb30BaTh MOAXOAIIYI0 (JOPMY 3alUCH ACUCTBUTEIBHBIX YUCEI IS
pelIeHns MPaKTUYECKHUX 3a]au U IPEICTaBICHUS JAHHbBIX
OnepupoBaTh MOHATHSMHU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIHLHOTO
1.5 yrila; WCIOJIb30BaTh 3alMCh IPOW3BOJLHOTO YIJIa 4Yepe3 oOpaTHBIC
TPUTOHOMETpHUUYECKUE (YHKIIHH
2 VYpaBHEeHUS 1 HEPaBEHCTBA
OnepupoBaTh MOHATUSMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJI0E,
2.1 paluoHaIbHOE, UppalMOHATIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUUECKOE YPABHEHHE
25 BoimonHATe  mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKCHHH U
' peliaTh TPUTOHOMETPUYECKUE YPABHEHHUSI
BoinonHaTe npeoOpa3oBaHus IENbIX, PAIIMOHAIBHBIX U UPPALIMOHATBHBIX
2.3 BBIDOKEHUH U peliaTh OCHOBHBIE THIIBI LEJBIX, PAIMOHAIBHBIX U
UPPAIMOHANIFHBIX YPABHEHHUI U HEPABEHCTB
24 [IpumeHsaTh ypaBHEHHUS U HEpPaBEHCTBA JIs PEIICHUS MaTeMaTHYEeCKHX
' 3a/1a4 U 3a/1a4 U3 Pa3UYHbIX 00JaCTel HaAyKU U peallbHOM KU3HH
2t MonenupoBaTh pealbHbIE CHTyallUd Ha SI3bIKE anreOpbl, COCTaBIATH

BBIPpAKCHUS, YPAaBHCHNUA, HCPABCHCTBA IO YCJIIOBUIO 3a1a4U, UCCIICAOBATH
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MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allliapara anre6pbl

3 OyHKIMH U TpapUKH
OnepupoBaTh MNOHATUSMH: (YHKLHUS, CIOCOOBI 3akaHus (PYyHKIHH,
3.1 o0nacTe oOmpeneNeHusi W MHOXECTBO 3HAUeHWH (QyHKIHMH, Tpadux
(GbyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKITHH
3 OnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (YHKIWHU, HYIH
' (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBats rpaduku QyHKIUN A1 peLICHUS] ypaBHEHUI
3.4 Crpoutrb u uwutaTh TrpapuKkyd JHUHEHHOW (YHKUMHU, KBaJpaTUIHON
' (yHKIMM, CTENIEHHOW (PYHKIIMU C LIEJIBIM IT0Ka3aTeaeM
Wcnonb3oBary rpapuku (yHKOUE 18 KCCIEIOBAaHUS IPOLECCOB H
35 3aBUCHUMOCTEH MpPH pEUIeHUM 3a7ad U3 APYruX y4eOHBbIX NMPEAMETOB U
' peaJibHOM  JKM3HM, BbIpaXaThb (QOpPMYJIaMH 3aBUCHUMOCTH  MEXIY
BEJIMYNHAMH
4 Havanma maTemaTnueckoro aHaimsa
i1 OmnepupoBaTh MNOHATHSAMHU: IOCIEAOBATEIbHOCTb, apUPMeTHYECKas H
' reoMeTpuYecKasi Iporpeccuu
OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOIIAsi TIeOMETpUYecKas
4.2 nmporpeccusi, CcyMma OECKOHEYHO yOBIBAIOIICH T'€OMETPUUECKOU
IIporpeccun
4.3 3ajaBaTh NOCIEI0OBATEIbHOCTH PA3JIMYHBIMU CIIOCO0AMHU
44 Hcnonp30BaTk CBOWMCTBA IOCJIENOBAaTEIIBHOCTEM M IPOrPEeCcCUl Ui
' pelleHus peabHbIX 3aa4 IPUKIaJHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMH: MHOKECTBO, ONIEPALlUU HaJl MHOKECTBAMU
Hcnonbs3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar i ONUCaHMA
5.2 peaJbHbIX IPOLIECCOB W SIBICHUM, NpU peleHUH 3a7ady U3 APYrux
y4EOHBIX MPEIMETOB
£ 3 OnepupoBaTb  NOHATHUAMH:  OIpPEAEICHHE, TEOpPEMA,  CIEACTBHE,

JA0Ka3aTCJIbCTBO
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11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYMCICHUS
OmnepupoBaTh MOHATUSAMHU: HATypaJlbHOE, LEJIOE YHUCIO; HCIOJIH30BAThH
1.1 MPU3HAKU JEIUMOCTH LENbIX YHCEN, PA3J0KEHUE YHWCIa Ha IMPOCThIE
MHOKHUTEIH [T PeIIeHUS 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM
13 OnepupoBaTh  MOHATUSAMH: JorapudM  UYUCIA, JECATUYHBIE U
' HaTypaJIbHbIE JIOTapU(pMBI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
[IpumensTh cBOWCTBAa CTENEHU i1 MpeoOpa3oBaHUs BBIPAKEHUH,
2.1 OTIEPHPOBATh TOHATHSMH: IOKA3aTeIbHOEC YpaBHEHHE W HEPAaBEHCTBO;
pelaTh OCHOBHBIE THITHI IOKA3aTENIbHBIX YPAaBHEHHI U HEPABEHCTB
BeimonHaTe npeoOpa3oBaHus BBIPAKEHUH, COAEPXKALIMX JIOrapu(MBl;
2.2 OTIEPUPOBATH MOHATUSIMHU: JIOTAPU(PMUUIECKOE YPABHECHUE U HEPABEHCTBO
pelaTh OCHOBHBIE THUIIbI JJOrApU(PMHUUECKUX YPABHEHNUN U HEPABEHCTB
2.3 HaxonuTs pemieHus npocTeHnX TpPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTb MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHMH u €
2.4 pellieHNe; UCIOIb30BaTh CUCTEMY JIMHEHHBIX ypaBHEHHUH AJIS pelleHUs
NPaKTUYECKUX 3a/a4
)t Haxonute  pemieHuss mnpocTeHIIMX  CUCTEM UM COBOKYMHOCTEH
' palMoHaIbHBIX YPaBHEHUN U HEPABEHCTB
MojenupoBaTh peajibHble CUTyallUM Ha S3bIKe airedpbl, COCTABIAThH
26 BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIOBHUIO 3a/1a4H,
' UccleoBaTh IOCTPOEHHBIE MOJENIM C MCIIOJIb30BAaHMEM ammapara
anreopsl
3 OyHKIMH U TpadUKH
OmnepupoBaTh MOHATHAMHU: THepHOAWYECKas (QYHKIMS, MPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUYKHU SKCTpeMyMa (DyHKIMH, HauOoJbIlee U
' HavMeHbllee 3HaUeHUs] (PYHKIIMU Ha MPOMEXYTKE; MCIOIb30BaTh UX JUIs
uccueoBanus GpyHKINH, 3a1aHHON rpadrKoM
3.2 OmnepupoBaTh NOHATUAMMU: I'padHUKH MOKa3aTeIbHOMN, JIOTapu(PMUUIECKON 1
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TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTh WX Ha KOOPIMHATHOM

IIJIOCKOCTH U MCIIOJIB30BAaTh JUIsl PELICHUs YPABHEHUN U HEPABEHCTB

N300paxxaTh Ha KOOPJMHATHOW IUIOCKOCTH TpapuKH JTHHEHHBIX

3.3 yYpaBHEHUN UM UCIOJIb30BaTh HMX JUIsI PEHICHUS CUCTEMBI JIMHEWHBIX
YpaBHEHUH
34 Hcnonw3oBare rpadukn (YHKIUKA IS0 WCCICAOBAHUS IPOIECCOB H
' 3aBUCUMOCTEHN U3 IPYruX YUeOHBIX NUCIUILIUH
4 Hauana matemaTnyeckoro aHanmsa
OnepupoBaTh TOHSATHUSMU: HEMpepbiBHAs (QYHKIUS, MPOU3BOJIHAS
4.1 (YHKIMM; HCIOJIb30BATh T'€OMETPUYECKUN U (QU3MYECKHI CMBICIT
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
42 Haxomuth  mpoOW3BOAHBIE  DIIEMEHTAPHBIX  (DYHKIMH,  BBIYHCIATH
' MIPOU3BOIHBIE CYMMBI, IIPOU3BEACHHS, YaCTHOTO (DYHKITHIA
Hcnons3oBath TPOM3BOAHYIO Uil  WCCAEAOBaHUS  (QYHKIIMH  HA
4.3 MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHSTH PE3yIbTaThl UCCIETOBAHUS K
MIOCTPOECHUIO TPapuKOB
a4 Hcnonb30BaTh MPOU3BOIHYIO ISl HAXOKICHUS HaWIyYIlIEro PEelIeHUs B
' MIPUKJIAIHBIX, B TOM YHCJIE€ COLUATbHO-9KOHOMUYECKHUX, 3a1a4ax
45 OnepupoBaTh NOHATHUAMHU: TepBOOOpa3Has W HWHTErpai; IOHUMATh
' TEOMETPUYCCKHUIN ¥ (PU3MUECKHI CMBICT HHTETpajia
46 Haxomuth mepBooOpaszHble dJIEMEHTapHBIX  (PYHKLUUN, BBIYUCISATH
' uHTerpai mo ¢popmyne Herorona — JleliOnuma
47 Pemats npuknaanbie 3a7a4u, B TOM YHCIIE COLMATbHO-I3KOHOMUYECKOTO

n (1)I/I3I/ILI€CKOFO XapakTepa, CpeacTBaMu MaTEMaTUICCKOI'0 aHaJIn3a
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Ko
1 Yucna v BIYMCICHUS
Pannonanbuble uyncna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOM, IPOLIEHTHI,
OECKOHEUYHBbIE  IepUOaUYecKre  JpoOu.  ApudMeTHdecKue  Oomepauuu ¢
1.1 paloHaIbHBIMU YHCIIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHil. [Ipumenenue
Ipo0Oeil M TPOIEHTOB JUIsl pelIeHUs] NPUKIAAHBIX 3a7ad U3 pa3IMYHBIX OTpacien
3HaHUM U PEATTbHOM )KU3HU
[evictBuTenbHble  4yMcia.  PalMoHanbHBIE W MPPALMOHAIBHBIE  YHUCTA.
1.2 Apudmernueckue omnepanuud ¢ JAEUCTBUTEIbHBIMU uuciaMu. [IpuOmmkEHHbIE
BBIYMCIICHUS, PaBUIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PEe3yJbTaTa BRIYUCICHUN
Crenenp ¢ nensiM nokaszareneMm. CranaapTHas (gopma 3amucH J1€HCTBUTEIBHOTO
1.3 yrcna. McnonszoBanue noaxonsuieit GopMbl 3amUCH JIEHCTBUTENBHBIX YHCET IS
peleHus MPaKTUYECKUX 3aa4 U IPEJCTaBICHUS JaHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaJbHOUW cTemneHu. J[eWcTBus ¢ apu(pMETHIECKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
L5 CuHyc, KOCHHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTAaHI'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBIC MPE0OpPa30BaHMS
25 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPKEHUI. OcHOBHBIE
' TPUTOHOMETpUYECKHE (POPMYIIbI
o VYpaBHeHHe, KopeHb ypaBHEHUs. HepaBeHCTBO, pelleHHE HepaBeHCTBA. MeToj
' UHTEPBAJIOB
2.4 Perienue nenbix U ApoOHO-palMOHANBHBIX YPaBHEHHH U HEPAaBEHCTB
2.5 Pemenune nppanroHalbHBIX ypaBHEHUI U HEPABEHCTB
2.6 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM
27 [IpumeHeHne ypaBHEHUI ¥ HEPABEHCTB K PELIEHUI0 MaTEMaTHYECKUX 3a]a4 U 3a7a4
' U3 pa3InYHbIX 00JIacTe HAyKU U pealbHOM KU3HU
3 OyHKIMH U TpaduKH
3.1 Oynkius, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkuuu. B3aumHo obOparHble
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GbyHKITII
3.9 OO6nacte ompeneneHUs W MHOXKECTBO 3HaueHWil ¢yHkimuu. Hymun ¢dyHkumn.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (QDYHKITHH
33 Crenennasi (QyHKUOMS C HAaTypaJbHBIM M IEJBIM TOKaszareiaeMm. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
24 Tpuronomerpudeckass OKpY>KHOCTb, ONPEACICHNE TPUTOHOMETPUUYECKHX (YHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanmsa
41 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MoOcienoBaTelbHOCTEl. MOHOTOHHBIE
' MIOCJIE0BATEIbHOCTH
Apudmernueckas M TreoMeTpuueckas rmnporpeccud. beckoHeuHO yObIBaromas
49 reomeTpuueckas mporpeccusi. CymMmma OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON
' nporpeccun. Dopmyna CI0XHBIX MNPOIEHTOB. lcrnonb30BaHue Mporpeccuu s
pelIeHNs pealIbHbIX 3aJa4d MPHUKIAIHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKA
MHOKeCcTBO, oOmnepanuyd HaJl MHOXKecTBaMmH. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHre TEOPETUKO-MHOXKECTBEHHOTO ammapara Ajsi OINHCAaHUS peabHbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBHE, J0Ka3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Uucna ¥ BBIYUCICHUS
1.1 Hatypanbnbie u nensie yncina. [IpusHaku 1e1MMOCTH HEeNbIX YHCes
1.2 CreneHs ¢ pallMoHAIBLHBIM MOKa3zaresaeM. CBOMCTBA CTEIEHH
1.3 Jlorapudm yucna. Jlecatnynbie U HaTypaabHbIE JOrapudMbI
2 YpaBHEHUs U HEPABEHCTBA
2.1 IIpeobpazoBaHue BhIpaKEHHH, COAECPIKALINX JIOTApU(MBI
25 [IpeoOpazoBaHue BbIpaKEHH, COAECPIKALINX CTENIEHH C PAllIOHAIBHBIM
' noKazaTeseM
2.3 [IpumMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3aTenbHblE YpaBHEHUS 1 HEPABEHCTBA
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2.5

Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA

Cucrempl JMHEWHBIX ypaBHEHHH. PemieHue npukiIagHbIX 3a7a4 € IOMOIIbIO

20 CUCTEMBI JIMHEWHBIX YPABHEHUN
2.7 CucTeMbl ¥ COBOKYITHOCTH PAllMOHATBHBIX YPABHEHUH M HEPABEHCTB
28 [IpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMaTUUECKUX 3a]1a4
' U 3aJ1a4 U3 pa3InyHbIX 001acTell HayKH U peaibHOM KU3HU
3 OyHKIMH U TpapuKH
Oynkuus. Ilepuoanueckune @yHkuuu. IIpoMexyTku MOHOTOHHOCTH (YHKLHUH.
3.1 Makcumymbl ¥ MUHUMYMBI (yHkinuu. HauOosbliee M HauMeHblee 3HAYEHUE
(YHKIMM Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.3 [Toxa3zaTtenpHast u orapudmMudeckas (yHKINU, KX CBOHCTBA U TpaduKH
3.4 Wcnonb3oBanue rpadukoB GpyHKIUI 1715 pelieHus] ypaBHEHUN U TMHEWHBIX CUCTEM
Ucnonw3oBanne rtpadukoB  QyHKOUN U1 HWCCIEAOBAHUS  IMPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpblE BO3HUKAIOT MpPH pPEIIEHUH 337ad M3 JPYrux ydeOHBIX
MPEIMETOB U PeAIbHOM )KU3HU
4 Hauana maTematuyeckoro aHanusa
4.1 HenpepsiBabie pyHKIIE. MeTOT MHTEPBAJIOB JIJIs1 PEIICHUS] HEPABEHCTB
4.2 [TpousBomnas pynkuun. ['eomeTprdeckuii 1 GU3MUECKUN CMBICI POU3BOTHOM
43 IIpousBoaHble 31neMeHTapHbIX (QyHKUMNA. DOpMynbl HaXO0XKIAEHUS ITPOU3BOIHON
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKLUI
[IpuMeHeHre NPOU3BOAHON K MCCIEIOBAHUIO (YHKIMA Ha MOHOTOHHOCTb MU
4.4 aKkcTpeMyMbl. HaxoskiaeHne HanOoJIbIIero U HauMEHBIIIETO 3HAa4YeHHs] (PYHKIIUU Ha
OTpe3Ke
[IpuMeHeHre NPOU3BOAHOM JJIsl HAXOXKJCHUS HAWIYUIIEro PEHICHUs B IPUKIAHbBIX
4.5 3ajavax, s ONpEeNeNeHHs CKOPOCTH IHpoliecca, 3aJaHHOro (GopMyiaoi wiu
rpagukoM
4.6 IlepBooOpa3nas. Tabnuna nepBooOpa3HbIX
47 WuTerpan, ero reoMmeTpuueckuil u Gpusnyeckuii cMpicia. Beluncnenue uHrerpaia mno

¢dopmyne Hetorona — Jleiibnuna
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MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIUpoBaTh U OINEPUPOBATH TMOHATHSMU: OIpENEICHUE,
aKCHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (OPMYyIUpOBaTh
o0paTHO€ U MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYXIACHUA opn  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYIO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH IMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallil Hal
MHO>XXECTBaAMHU, YMCHHC HUCITIOJIL30BATh TeOpeTHKO-MHO)KeCTBeHHLIfI
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB M SBJICHUN U TIPH PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUIAMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh M OINHUCHIBaTh Tpadbl Pa3InIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IMOHATHUAMHU: HATypaJlbHOE YHMCJIO, LCJI0€ 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panruoOHaJIbHbBIM II0Ka3aTciieM, CTCIICHb C I[GP'ICTBI/ITGHBHBIM
IIOKAa3aTcCJICM, norapn(bM qucijia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK 110 MOAYJI, PpallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JIEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIB30BAaTh
IMPU3HAKU OCIUMOCTH, HaMeEHbBIINH O6II.[PII>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU TNO3MIMTMOHHBIMHA CHUCTEMaMU CUHNCIICHHA, YMECHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M Hp606pa3OBaHI/I$I BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H HOFapH(bMaMH, npe06pa30BaHI/I;1 ,Z[pO6HO'paI_II/IOHaJ'IBHBIX
BLIpa)KeHPIfI; YMCHUC OIICPUPOBATH IMNMOHATHAMH: IOCICAOBATCIBHOCTD,

apupmeTnyeckas nporpeccus, reoMeTpuUecKas nporpeccus,
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OecKkOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcKas MpPOTpeccHs; yMeEHHE
3a/1aBaTh M0CJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOLIbIO PEKYPPEHTHBIX
¢dbopmMynn; yMEHHE OINEpUpPOBaTh MOHATHSAMHU: KOMILJIEKCHOE YHCIIO,
CONpPsKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMcH  KOMIUIGKCHBIX —4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAMH;, HPUBOJUTH
OpUMEpPbl  UCIOJB30BaHUS  KOMIUIEKCHBIX  4YMCE;  ONEpPUpPOBATh
MOHATHAMM: MaTtpuia 2x2 u  3x3, omnpeaenuTenb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: pPAlMOHAIBHBIE, HWPPALUOHAIIBHBIE,
MOKa3aTeabHble, CTENEHHbIE, JIOTapUu(PMUUYECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBbI; YMEHHE OIEpUPOBATH
MOHATHSMH: TOKJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHUe, yYpaBHEHHE,
HEpPAaBEHCTBO, CHCTEMA YPAaBHEHUN W HEPaBEHCTB, PAaBHOCUIBHOCTH
yYpaBHEHUN, HEpPaBEHCTB M CHUCTEM; YyMEHHUE pellaTh YpaBHEHUS,
HEPABEHCTBA M CHCTEMBI C IOMOINBK PA3IUYHBIX MPUEMOB; pPEIIATH
YPaBHEHUs, HEPAaBEHCTBA U CHUCTEMBl C IApaMeTPOM; IPHUMEHSIThH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI U1 PELICHHS MAaTeMAaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue omnepupoBarh MOHATUSAMU: (YHKIUS, YETHOCTh (YHKINU,
HEPUOJUYHOCTh (YHKIMH, OIrPAaHUYEHHOCTh (DYHKIHMH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (QYHKIMH, HanOoJblllee U HaMEHbIllee 3HAYCHUS
(yHKIIMHM HA IPOMEXKYTKe, HenpepblBHAS (QYHKIINS, aCUMOTOTHI rpaduka
(GyHKIMM, TIepBast U BTOpasi MPOU3BOAHAS (PYHKLIHUU, TEOMETPUUECKUN U
(u3znueckuil CMbBICT TPOU3BOJHON, TEpPBOOOpa3Hasi, OIpeneaEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATH MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMIIO3UIMK (DYHKIMM, HAXOJWUTh ypaBHEHHUE KacaTelbHON K rpaduky
(YHKIMHM; yMEHHUE HaXOOUTh MPOU3BOJHBIE SJEMEHTAPHBIX (YHKIIHM;
YMEHHE WCIONIb30BaTh MPOU3BOJIHYIO JJS HCCIEAOBAHUA (PYHKIIUM,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWME 3HaueHUs (YHKIUI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIOJb30BaHHEM ammapaTa MaTeMaTHYeCKOTO
aHalM3a; MPUMEHATh TMPOU3BOJHYIO IS HAXOXKACHUS HAWITY4dIIero
pelieHus B MPUKIATHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKUX M

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOdUTh IJIoImaan U 00BEMBI (bI/Ipr C MOMOIIBIO
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HUHTCTpalia; IMPUBOAUTE HNPUMCPbBI MATEMATUYCCKOTO MOACIIMPOBAHUA C

MOMOIIEI0 MU (EepPeHIINATHHBIX YPABHCHHIMA

YMeHue omnepupoBaTh MOHATHSAMHU: rpaduk QyHKIUH, oOpaTHAs
GbyHkuus, KoMno3unusi (GyHKIUH, JTuHeWHas (yHKUIWsA, KBaJpaTHYHAs
¢byHKIMS, panroHambHas byHKIHS, CTeTIeHHAS byHKIMS,
TPUTOHOMETpHUYECKHEe  (PyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTeNnbHas MW Jorapugmuueckas (yHKIUH; yMEHUE
CTpOUTH TpapUKH H3YYEHHBIX (YHKUIWH, BBIIOJIHATH MpeoOpa3oBaHUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpaduKU 1715 U3YUYEHHUS MPOIIECCOB U
3aBHCHMOCTEH, TIPU pEIIeHUH 33a1ad U3 JPYruX Y4eOHBIX MPEIMETOB H
3aa4d U3 peallbHOW JKM3HU; BRIpaXKaTh (OpMyraMu 3aBUCHIMOCTH MEXITY
BEJIMYMHAMM;, UCIIOJIB30BaTh CBOHCTBAa W Tpadukm GyHKOUH a7
peleHus ypaBHEHH, HEPAaBEHCTB U 3a/1a4 C IMapaMeTpaMu; N300pakaTh
Ha KOOpPJIMHATHOM IUIOCKOCTH MHOXECTBA pEIIEHWHA YypPaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHne pemaTh TEKCTOBBIC 3a/Ja4d Pa3HBIX THIOB (B TOM 4YHCJE Ha
MIPOIICHTHI, JIOJIM U YacTH, Ha JABWKEHHUE, pabOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3a/1a4y U3 00JIACTH YIpaBJiICHUs JUUYHBIMHU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMBbI IO YCIIOBHUIO 3aJjaud, HCCIIEJOBATH IOJIYYEHHOE pEUICHHE U
OIICHUBATh MPABJIONOAOOHOCTh pPE3yIbTaTOB;, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYallMM Ha $3bIKE MAaTEMaTHKH; COCTaBISITh BBIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA W MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TMOCTPOEHHBIE MOJENU C HCIOJB30BAaHUEM allapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3y/bTaT

YMeHue onepupoBaTh MOHATHAMU: cpeiHee apudmMeTnyeckoe, Mearana,
HauOoJblllee W  HAaUMEHbIIee 3HA4YeHHs, pa3Max, JUCHEpCHus,
CTaHJApPTHOE OTKJIOHEHHE YHCIOBOrO Habopa, yMEHHE U3BIIEKATh,
UHTEPIPETUPOBaTh HH(GOPMALIMIO, MPEACTaBICHHYI0 B TalnuIax, Ha
nuarpammax, rpaukax, OTpaskarollyro CBOMCTBA peallbHbIX IPOLIECCOB U
SIBJICHUI; TIPEACTABIATh MH(POPMALIHIO C TIOMOIIBIO TAOIUI] U AUATPAMM;
UCCJIEeI0BaTh CTATUCTHUYECKUE JaHHBbIE, B TOM YHCJIE C HMPUMEHEHUEM
rpadguyeckux  METOJOB M  DJIEKTPOHHBIX CpPEACTB; rpaduuecku
UCCIIEJIOBaTh COBMECTHbIE HAOMIOACHHS C TOMOINBIO JHUarpaMm

pacccuBaHuAa U JIMHEHHOM perpeccuun

YMeHue OIepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT WM CIIy4alHOE
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COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BaHUEM TpaUYeCKUX METOAOB; MPUMEHSThH
(GopMyNBI CIIOKEHUS M YMHOXCHHUS BEPOSTHOCTEH, (HOopMyiTy MOIHOMN
BEpOATHOCTH, popmyny beprysin, komOuHaTOpHbIE (GaKThl U HOPMYIIHL;
OIICHUBATh BEPOSATHOCTH pEabHBIX COOBITUH; YMEHHE OIIEPHPOBATH
NOHATUSIMH: CIIy4ailHas BEJIWYHMHA, pacClpeleleHue BEpPOSATHOCTEH,
MaTeMaTHYeCKOe OKHMJaHHWEe, JUCHEPCHs M CTaHJapTHOE OTKJIOHEHHE
CIIyYaifHOH  BEJIMYUHBI, (QYHKIUH pacupeieieHuss ¢  IUIOTHOCTH
PaBHOMEPHOTO, TMOKA3aTEIPHOTO W HOPMAJBHOTO  pacIpe/esieHHH;
YMEHHUE WCIOJIb30BaTh CBOWCTBA W3YYEHHBIX pacHpeieleHuNd JUis
pelieHus 3a/1a4; 3HAaKOMCTBO C TOHSATHSIMH: 3aKOH OOJIBIIMX YHCET,
METOJIbI BBIOOPOYHBIX HCCIIECJOBAHUHN; YMEHHE TPHUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIIMX YHCET B MPHUPOIHBIX M OOIIECTBEHHBIX
SIBIICHHUSIX; YMEHUE OTIEPUPOBATh MOHATHIMHU: COUYCTaHHE, IEPECTAaHOBKA,
YUCJIO COYETAHWH, YHCIIO TIEPECTaHOBOK; OmHOM HpIOTOHA; yMeHue
MPUMEHSATH KOMOMHATOPHBIE (DaKTHl M PACCYKICHHUSI UTS pEIICHUS 3a/1a4;
OIICHUBATh BEPOSITHOCTH  pEATBHBIX  COOBITHIA; COCTaBJIATH

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIIPETUPOBATh MOTYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, MpsiMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  Yroi,
JBYTPaHHBINA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS TMpPSMBIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yrol
MEXIy MPSMBIMH, YrOJI MEXAY MHpPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMHU, PAaCCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKITY
IPSIMBIMHU, PACCTOSIHUE MEXY TUIOCKOCTSIMU; YMEHUE HCIIOJIb30BaTh MpU
pelIeHny 3a/1a4 u3ydeHHble (PaKThl U TEOPEMbI IUITAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIeIH C TMOMOIIBI0 T'€OMETPUUYECKUX MOHATHH U

BCJIMYHH, p€IIaTb CBA3aAHHbLIC C HUMH IIPAKTUYCCKUC 3a1a4U

10

YMeHue onepupoBaTh HNOHATUAMM: IJIOMIAAL (GUIypbl, 00bEM (UTYpHL,
MHOTOI'pPaHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnesa, npu3Ma, NUpamMuaa, (GuUrypa M IMOBEPXHOCTb
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, MIOLIaIb
NOBEPXHOCTU NHPaMM[Ibl, NMPU3MBI, KOHYyca, IWIUHApa, 00BEM KyoOa,
NPSIMOYTOJIBHOTO TapaijieNienunena, MUpaMuabl, MPU3MBL, IWIMHIPA,

KOHYCa, 1Iapa, pa3BépTKa MOBCPXHOCTHU, CCUCHUA KOHYCa U LUIUHApA,
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NapajuleJIbHbIE OCH WJIH OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCTD,
Kacaromasicsi cepsl, IHIUHIPA, KOHYCa; yMEHHE CTPOHUTH CEueHHE
MHOTOT'paHHUKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI U MMOBEPXHOCTH
BpAILEHNUs, UX CEYECHMs], B TOM YHCJIE C TOMOILBIO JIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKUX (PUTYP, CAMOCTOSATEIHHO
(hopMyITHpOBATH OTIPENEICHUS] H3Yy9aeMbIX (PUTYpP, BBIABUTATh THIIOTE3BI
O CBOHCTBaxX M MPHU3HAKaX '€OMETPUYECKUX (QHUTYp, OOOCHOBHIBATH HIIU
OTpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukamuio Guryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATE HEOOXOIUMBIE JONOJHUTEIbHBIE

MOCTPOCHUS

11

YMeHue omnepupoBaTh IMOHITHSIMH: JIBIDKGHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIN MMePeHOC, CHMMETpPHsI Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MIOBOPOT, IMpeoOpa3oBaHHe MOA00Us, MOJ0OHBIE (QUIYpbl; YMEHHE
pacro3HaBaTh paBHbIC M MMOJO00HBIE (UTYPHI, B TOM YHCIE B TPUPOJIE,
HCKYCCTBE, apXHTEKTypEe;, HCIOJIb30BaTh I'€OMETPHUYECKHUE OTHOIICHHUS
MpU pEIICHUH 3aJ1a4; HaXOJIUTh TCOMETPUYCCKHE BEIWYWHBI (JUTHHA,
yroj, IUiomaas, o0BEM) MpU pelmIeHWd 3amad W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBHIYUCISITH T€OMETPUUECKHE
BEJIMYWHBI (JUTMHA, YTOJ, TUIONIaab, OOBEM, IUIONIAIh TOBEPXHOCTH),
WCIOJIb3YSl HU3y4deHHbIE (POPMYJIBl M METOIbI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTH MUPAMU[IBI, IPU3MBI, KOHYCa, HUIMHIPA, TUIOMAIL Cepsl;
00bEM Ky0a, IpSAMOYTOJILHOTO Mapajuleienunesa, MUpaMHIbl, MPU3MBIL,
HWIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

10TI00HBIX GHUTyp

12

VYmenune OIICPHUPOBATDL ITOHATHUAMU: IIPAMOYT'OJIbHAsA CUCTEMa KOOpJAWHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BEKTOpPa, CymMMa BCEKTOPOB,
IMPOU3BCACHUC BCKTOpPA Ha YHUCIIO, PA3JIOKCHHUC BCKTOpPaA IIO 6a31z1cy,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPAaMHU; YMCHUC HCIIOJIb30BATh BeKTOpHHﬁ n KOOpI[I/IHaTHHﬁ MCTOJ
Il pCHICHUSA TCOMCTPUYUCCKHUX 3aJad W 3a4a4d JOpYrux y‘IC6HLIX

mpeaAMCETOB

13

YMmenue BLI6I/IpaTB NOAXOOAIIMKA METOH A peuiCHud 3aladu;
INIOHUMAHHUEC 3HAYUMOCTH MATCMATUKHW B MU3YYCHHUU IPUPOAHBIX U
O6H.ICCTBCHHLIX mnmpoueccoB M HBHCHHﬁ; YMCHHE  paCIiO3HAaBATb
OpOsABJIICHUC 3aKOHOB MAaTCMATUKHU B HUCKYCCTBC, YMCHUC IIPUBOIUTH

IIpUMEpPbl  MAaTeMAaTHYECKUX OTKPBITMA POCCUUCKOW M  MHUPOBOM
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MAaTeMaTU4EeCKOU HAyKH
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIUKCICHUS
1.1 HarypanbeHble u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
1o Panmonanenapie  umcna. OOBIKHOBEHHBIC W JICCSITHYHBIC JAPOOH, TIPOICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE TIPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenens c 1enpiM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MokazarenaeMm. CBoiicTBa
' CTCTICHH
L5 CuHyC, KOCHHYC W TaHI'CHC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaIbHBIC JOTapU (MBI
JlefictButenbHple  uyuciaa. ApudMeTHYECKHE OTepald C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnrxéHHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobOpazoBanue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPAaBEHCTBA
2.7 [TokazarenbHbIe U TorapuMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiumn. BzanmHO oOpaTHBIE

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HaueHWi QyHkumu. Hymm QyHKum.
3 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcumMymbl 1 MHHAMYMBI (GyHKOuu. Haumbousblnee u HaWMeHbIee 3HAYCHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 Crenennasi (yHKUOMS C HATypaJbHBIM W IIeNBIM TOKa3areneM. EE€ cBoiicTBa H
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0i cTeneHn
3.4 Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkumid. CBoiicTBa  (yHKIMIH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyrna CII0KHBIX TPOIIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOM3BOTHOW K HWCCIEIOBAaHWIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOobIIero U HaUMEHBIIIETO 3HaueHUs (QYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IMIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS
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7.5

Koopaunats! 1 BEKTOpEI
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
Anrebpa u Hauana MaremaTudeckoro ananusa. 10-11 kmace. Anumosn 11.A.,
Konsrun FO.M., TkaueBa M.B. u np. Akunonepsoe oduiectBo «M3aaTenbeTBo

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
Anrebpa ¥ Hauana MaTeMaTHYECKOTo aHanu3a. JlunakTuueckue MaTepuabl.

Ma6ynun M.U., TkaueBa M.B. u apyrue.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://fipi.ru/
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