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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma cocTaBieHa B COOTBETCTBUHU C:

- ®enepanbHbM 3aKOHOM 0T 29.12.2012r Ne273-®3 «O0 obOpa3oBaHuM B
P®» (c usmeHeHusaMn);

- TpeboBaHuaAMH DenepalibHOrO TOCYAAPCTBEHHOIO 00pa30BaTEIbHOTO
cTaHjgapTa cpeaHero oOmiero oOpa3oBaHHs, YTBEPXKIECHHOTO  IPUKA30M
Munoo6paszoBanust Poccuiickoit ®enepauuun ot 17.05.2012r Ne 413 (c
U3MEHEHUSAMMN );

- @enepanbHOl  00pa3oBaTEILHOM  MporpaMMoON  CpeaHEro  0OIIero
obOpazoBanus (npuka3z MunuctepctBa npocperieHus PO ot 18.05.2023r Ne371 ¢
U3MEHEHUSIMMN );

- @enepanbHON MTporpaMMON  BOCIHUTAHUS, OJOOPEHHON peIICHHEM
dbenepanbHOTO y4eOHO - METOAUYECKOTO OOBEIUHECHHS 10 00IeMy 00pa30BaHUIO
(mpotokon ot 02.06.2020 1. Ne220);

- yueOHukoM Anrebpa u Haudana matematudeckuid aHamu3 10-11 kmaccsr:
0a30BbIi  ypoBeHb: yueOHuk/AmumoB II.A. — 3-e wusnp.,crop. -Mockaa:
[Ipoceemenne,2016. (Ilpukaz MunucrepctBa mnpocBelienuss Poccuiickoi
Odeneparuun ot 05.11.2024 Ne 769 «O6 yTBepxkaeHUU (eaepalbHOTO TEPEeUHsI
y4eOHUKOB, JOMYIICHHBIX K MCIOJb30BAaHUIO TMPU peaju3alud UMEIOIIUX
TOCY/IapCTBEHHYIO aKKpEIUTAIMI0 O00pa30BaTeNbHBIX MPOrpaMM HadajdbHOTO
o0I1ero, OCHOBHOTO 0O0IIEero, cpeaHero o0I1ero o0pa3oBaHMsS OpraHU3ALUIMH,
OCYIICCTBIISIIOIIUMU  O00pa30oBaTeNIbHYIO  JEATEIbHOCTh M YCTaHOBJICHHUH
NPEeTFHOTO CPOKA UCITIONB30BAHUS UCKIIOYCHHBIX YUYCOHMKOB U pa3pabOoTaHHBIX
B KOMIUICKTE C HUMH YYEOHBIX ITOCOOUI»);

- TpeOOBaHUSIMU, NMPEAYCMOTPEHHBIMH CAaHUTAPHBIMU MPABUIIAMUA U HOPMaMU
CanlluH 1.2.3685-21 "I'urneHnueckre HOPMATHBBI M TPEOOBaHUS K 00ECIICUCHUTO
6e3omacHocTH U (MiIH) O0E3BPEIHOCTH I YesoBeka (haKTOpPOB Cpellbl oOuTaHus",
YTBEPKIECHHBIMU TOCTAHOBJIEHHEM [JIaBHOrO TOCYJIapCTBEHHOTO CAHUTAPHOIO
Bpaua Poccuiickoit ®@enepauun ot 28 siBaps 2021 r. N 2 (c u3MeHEHUAMH) U
canutapubiMu npaBusamMu CIT 2.4.3648-20 "CaHuTapHO-3IUIEMUOIOTHUECKUE
TpeOOBaHUs K OpPraHHU3aAIUsSIM BOCHHUTAHUS U OOyUYEHUS, OTABIXa U O30POBICHUS
JeTed W MOJOJEXKHU',  YTBEPKICHHBIMM  TOCTaHOBiIeHHWEM  [71aBHOTO
roCyJapCTBEHHOr0 CaHWTapHOro Bpauda Poccuiickoit @enepaunun oT 28 CEHTIOps
2020 r. N 28;

[Ipukazom MunucrepcrBa mpocsemeHust Poccuiickoin ®denepaunn Ot
23.07.2025 1. Ne 551 «OO06 ytBepkaeHUU (PeAepadbHOTO MEPEUHS IJICKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HMCIOJIb30BAHUIO TMPHU peaU3alUU
MMEIONIUX TOCYJApCTBEHHYIO aKKpEIUTAlUI0 O00pa3oBaTeNbHBIX MPOrpaMm
HayaJIbHOTO OOIIEro, OCHOBHOT'O OOIIETO, CPETHETO 00IIero 00pa3oBaHUs».



[Iporpamma COOTBETCTBYET OCHOBHOW  0Opa3oBaTENbHOW MPOrpaMme
cpenHero ooiiero oopasoBaHus, JokadbHbIM akTaM MBOVY «TpynoBckas mkosay
Cumdepononbckoro paiiona Pecriyonuku Kpbim.



HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa u Hauana mMaTeMaTUYECKOTO aHAIN3a» SIBISCTCS OJHHUM U3
HauOojiee 3HAYMMBIX B MpPOrpaMMe CTapilied IIKOJIbl, MOCKOJBbKY, C OJHOM
CTOpOHBI, OH oOOecneYrMBaeT HMHCTPYMEHTAIbHYIO 0a3zy i H3Y4YeHUsI BCEX
€CTEeCTBEHHO-HAYUYHBIX KYPCOB, a C JAPYroll CTOPOHBI, GOPMHUPYET JOTUUECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalllUXCsSd Ha YPOBHE, HEOOXOJWMOM [IJIi OCBOCHUS
KypcoB HHGOpPMATUKH, OOIIECTBO3HAHUS, WMCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJIAJICBAIOT YHUBEPCAIbHBIM SI3LIKOM COBPEMEHHOM
HayKd, KoTopasi popMyIupyeT CBOHM TOCTUXKEHHS B MaTeMaTU4YecKoi opme.

Kypc anreOpsl 1 Hauana MaTeMaTUYeCKOro aHaldn3a 3aKJIaJbIBaeT OCHOBY JJIs
YCHEIIHOTO OBJAJICHUS 3aKOHAMU (PU3MKK, XUMUHU, OHOJOTHH, TOHUMAaHUS
OCHOBHBIX TCHJICHIIMA HDKOHOMHUKHA U OOIIECTBEHHOM JKM3HU, TO3BOJISIET
OPUCHTHPOBATHCS B COBPEMEHHBIX ITU(MPOBBHIX U KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B TMOBCEIHEBHOW XM3HU. B TOXXe Bpems oBiajeHUE
aOCTPaKTHBIMU W JIOTUYECKH CTPOTUMH MaTEMAaTHUYECKUMU KOHCTPYKIUSIMHU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJEHUS, UCIIOIB30BaTh 0000IIEHHE U KOHKPETU3AINIO, aOCTparupoBaHue U
aHaJNoruio, GopMUPYET KpeaTUBHOE U KPUTHUECKOE MbIlIeHHe. B xone u3yuenus
anreOppl M HayaJl MaTeMaTHYeCKOTO aHaldu3a B CTaplield IIKoJe YydJaliuecs
MOJIy4alOT HOBBIA ONBIT pEHICHUS NPUKIAAHBIX 3a]ad, CaMOCTOSTEIHHOIO
MOCTPOCHHSI MaTeMaTHYECKUX MOJElel peajbHbIX CUTYallMid U WHTEPHpETaluu
NOJIYYCHHBIX  PEIICHMM, 3HAKOMSATCS C  NIpUMEpaMd  MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTE B TpUpOJAE, HAyKe W B HCKYCCTBE, C BBLIAIOIIMMUCS
MaTEMaTUYECKUMU OTKPBITUSIMH B KX aBTOPAMH.

Kypc obnagaer 3HAUMTENBHBIM BOCHUTATENBHBIM MOTEHIIUAIOM, KOTOPBIH
peanusyeTcs Kak depe3 y4eOHBIM Marepuall, CoCOOCTBYIOIMMN (OpMHUPOBAHHIO
HAy4YHOTO MHPOBO33PEHHS, TaK M dYepe3 crenuuky ydeOHOW AesTeNbHOCTH,
Tpebyromen CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, MPOJIOJKUTETBHON
KOHIICHTPAIIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBII pe3yibTarT.

B ocHoBe MeTonuku oOydeHus anredpe W HadajaM MaTeMaTH4eCKOTo
aHaJIH3a JISKUT JACATEIBbHOCTHBIN MPUHIIAI 00yUYEHUS.

Crpykrypa Kypca « Anredpa 1 Hayaia MaTEMAaTHUYECKOTO aHAJIN3a» BKIIOYAET
CIEAYIOIINE COJIEPKATEIbHO-METOJUUECKUE JUHUU: «YUucna M BBIYUCICHUSNY,
«DyHkuuu  u rpaduku», «YpaBHEHHS UM HepaBeHCTBa», «Hauwana
MaTeMaTH4ecKoro aHaiauza», «MHoOxecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATENIbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUH JBYX JET
o0y4yeHus B cTapuied IIKOJie, €CTECTBEHHO JIOMOJIHSS APYT JIpyra U MOCTEHEHHO
HAChI[AsiCh HOBBIMHU TeMaMu M pa3fenamu. JlaHHbIdA Kypc  SIBISETCS



MHTEIPAaTUBHBIM, TOCKOJBKY OOBEAMHSET B cebe coAep)KaHHE HECKOJIbKHUX
MaTeMaTUYeCKUX AUCLUIUIMH: aliredpa, TPUTOHOMETPUS, MATEMATUYECKHUI aHaIn3,
Teopus MHOXecTB U np. [lo mMepe Toro kak ydamuecs OBIIaJ€BarOT BCE Ooiee
IIMPOKUM MaTEMaTUYECKHUM alllapaToM, Y HUX MOCIEI0BaTeIbHO (POPMUPYETCS U
COBEPIICHCTBYETCSA YMEHHME CTPOUTh MATEMATHYECKYI0 MOJEIb PEAIbHON
CUTyallud, NTPUMEHSATh 3HAHUSA, IOJyYeHHblE B Kypce «Anrebpa M Hauaia
MaTE€MaTUYECKOTO aHAIM3a», NIl PEUICHUs] CaMOCTOSITENIbHO CPOpPMYyIUPOBAHHOM
MaTeMaTH4EeCKOM 3a/1a4H, a 3aTEM MHTEPIPETUPOBATD MMOTYUYECHHBIN pPE3yJIbTAT.

CopaepxartenbHOo-MeTOAMYECKasd JUHUA «YUucna W BBIYMCIEHUS) 3aBEPIIACT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEHUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HAa4aTo B OCHOBHOM wiKojie. B crapmieil mikosne ocoboe BHUMaHUE yaAeNseTcs
(OpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE pa3IUYHbIX (OpM 3amucu  JEWCTBUTEIBHOTO 4YHUCIA, YMEHHE
palMOHAJIBHO BBINOJHATh JEWCTBUS C HUMHM, JelaTh MPUKUAKY, OLEHHUBATh
pesynbrar. OOyyaromuecs TMOJMYyYalOT HaBBIKM NPUOTUKEHHBIX BBIUMCICHUH,
BBIMIOJTHEHUSI JIEUCTBUN C 4YHMCIaMH, 3allMCaHHBIMU B CTaHIapTHOM (dopwme,
UCIIOJIb30BAHUS MAaTEMaTHYECKUX KOHCTAHT, OLIEHUBAHMS YUCIIOBBIX BBIPAXKEHU.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» pEaU3yeTCsl Ha MPOTSHKEHUU BCETO
oOydeHHs] B CTapuiedl IIKOJie, MOCKOJbKY B KaXIOM pasfelie MporpaMMbl
PEyCMOTPEHO pElIeHHEe COOTBETCTBYIOMMX 3anad. OOydaroniuecs: OBIaJeBalOT
pPa3IMYHBIMUA METOJAMHU PEUIEHUS IENbIX, PAalUOHAIBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApUPMHUUECKHMX U  TPUTOHOMETPUUYECKUX  ypaBHEHUH,
HEpaBEHCTB U X cucteM. [lonydeHHbIe YMEHUS UCTIOIb3YIOTCS MIPU UCCIENO0BAHUH
(GYHKIIMA ¢ TOMOUIBI0 MPOU3BOJHOM, PEIIeHUM NPUKIAJAHBIX 3a/lad U 3a7ady Ha
HaXOXJCHUE HauWOOJBIIUX W HAaUMEHbIIMX 3HadYeHWd ¢GyHkuuu. JlaHHas
colepkaTelbHas JIMHHUS BKIIOYaeT B ce0a Takxke (OpMUpOBaHHE YMEHHM
BBITMIOJHATh pacdy€Thl Mo QopMynaM, MpeoOpa3oBaHUsS IENbIX, pPalMOHAIBHBIX,
UpPAMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHUM, a TaKKe BbIPaKEHUU,
COJepKaIllMX CTENeHU U Jorapudmbl. bnaronaps usydeHuio anredpandeckoro
Marepuajga IMPOUCXOAWUT  JajbHEWINEe  pa3sBUTUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBIIUICHUS yYaImuxcs, (GOPMUPYIOTCS HABBIKU JEyKTUBHBIX
paccyxaeHud, paboTbl ¢  CHUMBOJBbHBIMH  (opmamu,  MpeICTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCMMOCTEH B BHJIC PaBEHCTB W HEPABEHCTB. AnredOpa
npemnaraeT A(PQGEKTHUBHBIE WHCTPYMEHTHI [JISl PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33714, HATJIAJIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
S3bIKa HAYKH.

CopnepxarenpbHo-MeToANMYeCKass JUHUAA «DyHKIMH W TpaduKu» TECHO
IIEPEIIETAETCS C APYTUMU JMHUASIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1aET
IOCJIEAOBATEIBHOCTD V3Y4YEHUSA Marepuaa. N3yuenue CTEIIEHHOM,



MOKAa3aTeNbHOM, JIorapu(pMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUI, UX CBOMCTB
U rpaUKoB, UCIOJIb30BAaHUE (PYHKUUHN NJIsl pelIeHUs 3a]ad U3 APYruX y4eOHbIX
IIPEAMETOB U PEATBHOM KU3HHU TECHO CBA3aHO KAaK C MAaTEMATHYECKUM aHAJINA30M,
TaK U C PEIICHHEM YpaBHEHUH U HepaBeHCTB. I[Ipu 3Tom Oomblioe BHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXIY
pa3IUYHBIMUA BEIMYMHAMH, MCCIE0BaTh MOJYy4YEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofepxKaTeIbHON JIMHUU HalleJeH Ha pa3BUTHE YMEHHI
U HaBBIKOB, IIO3BOJIAIOIIMX BBIPAXKATH 3aBUCUMOCTHM MEXKAY BEJIMYMHAMHU B
paznuuHoON opme: aHATUTHYECKOM, rpaduueckoil u cioBecHod. Ero msyuenue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBILIUICHHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETHU3AIIUU, UCTIOb30BAHUIO aHATIOTHH.

ConepxarenbHass 1uHUS «Hadama mMaTeMaTHMYeCcKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYyr KaK MaT€eMaTHUYECKUX, TaK U MPHUKIAIHBIX 3aj]1ad,
JOCTYITHBIX 00YYarOUIMMCS, Y KOTOPBIX MOSIBISIETCS] BO3MOXKHOCTh HMCCIIEA0BATH U
cTpouTh Tpaduku (QyHKIMHI, omnpeAensaTb WX HaWOONbIIME W HaUMEHbIINE
3HAYEHUS, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI Ted, HAXOAUTb CKOPOCTH H
yCKOpeHus1 TnpoueccoB. JlaHHass coaep)kareiibHash JIMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHMS MaTEMAaTHYECKUX MOJIENIEd peaNbHbIX CHUTYalUH,
HAXOXKJICHHUS] HAWJIy4llero pelieHUs B MPHUKIAJHBIX, B TOM YHUCJE COLMAIBHO-
SKOHOMHYECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS, (QOPMUPOBAHUIO YMEHUW paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTUKA B Hayke, TeXHUKe M wuckyccTtBe. OOydaromiyecss y3HaWOT O
BBIAIOIMXCS PE3YIbTaTaX, MOJYYEHHBIX B XOJ€ pPa3BUTUA MATEMaTUKH KakK
HAyK{, U UX aBTOpax.

CoaepxaTenbHO-METOANYECKAs JIUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBAILIEHA  3JEMEHTaM TEOPHUM  MHOXKECTB. T€0pPETUKO-MHOKECTBEHHBIE
IIPEACTABICHUs NIPOHU3BIBAIOT BECH KYPC LIKOJBHOW MAaTEMaTUKH U IIPEIJIararoT
Haubosee yHUBEPCaIbHBIN S3bIK, OOBEAMHSAIOMNN BCE pa3/ieibl MATEMAaTHKU U €€
IIPUJIOKEHUHM, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCLUIUIMHBI B €IUHOE
nenoe. IloaTroMy BaXHO naTh BO3MOYKHOCTH IIKOJBHHUKY IOHMMAaTb TEOPETHKO-
MHO>XECTBEHHBIM S3bIK COBPEMEHHOM MAaTEMAaTHMKM M MCIOJb30BaTh €r0 I
BBIPaKEHUS CBOMX MBICIICH.

B kypce «Anrebpa ¥ Hadaga MaT€MaTHUYECKOrO0 AHAIN3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTU4YECKOIO MOJEIHMPOBAHMS, KOTOpPHIE  IPU3BAHBI
chopMUpPOBaTh HABBIKM MMOCTPOCHHUS MOJIENIEH peallbHbIX CUTYallUi, UCCIIETOBAHUS
TUX MOJEJEH C MOMOIIBI0 ammnapara ajreopsl 1 MaTeMAaTHYECKOro aHaliu3a |
MHTEPIPETALNNA ITOJTYYEHHBIX PE3yJIbTATOB. Takue 3aJaHus BIUIETEHBI B KaKIbIN
13 Pa3aeao0B IIPOrpaMMBl, IIOCKOJIBKY BECh MaTepraj Kypca IUPOKO UCIIOIb3YyETCs



JUTSL pelleHusl MPUKIaAHbIX 3a7a4. [Ipu peleHnn peanbHbIX TPAKTUYECKUX 3a7ad
yyaluecs pa3BHBAIOT HAOIIOAATENbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaTbCs, HCIOJIb30BaTh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobnemy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEUICHUS MPHUKIATHBIX
3a/lay OpraHMu3yeTcs B MpOLecce M3Y4YeHUsl BCEX TeM Kypca «Anredpa M Hayaia
MaTEeMaTUYeCKOTO aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVTAHE

B ydyeOHOM miaHe Ha H3ydeHHE Kypca ajreOpbl M Hayvajdl MaTeMaTH4eCKOTo
aHajau3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Hejento B 11 kmacce, Bcero 3a jiBa roja ooyuenus — 170 yacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHHs] MPUKIAAHBIX 3a/1ad U3 Pa3IMYHbIX OTpaciei
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

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

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETHIECKUMU KOPHSIMU HATYpaJIbHOUM CTETICHH.

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

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

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

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA 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

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHUs: 1 MHOKECTBO 3HaueHWW ¢GyHkmmu. Hymm QyHKmu.
[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
(YyHKUUI YUCIIOBOTO apryMEHTa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE MPOrpecCUr ISt
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO almnapara Ui OIMCAHMUS PEaJIbHBIX
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 MTOKa3aTeneM. CBOICTBA CTENEHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

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.  [lepuonnueckne  dyaknuu.  [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl 1 MHHUMYMBI (QyHKImu. HawmOombliee W HanmMeHbIIee
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QYyHKUUN I HCCIEIOBAHHUS MPOIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBoanass  pynkuuu. ['eomerpuueckuid U QU3NYECKUA  CMBICI
ITPOM3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxaeHne HanOoblIero 1 HauMEHbIIero 3HaueHus: QyHKIUKA Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNuterpan, ero reomMerpudyeckuii W (U3NYECKU CMBICH. Bbrunucienue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MatemaTuka» XapaKTepHU3yITCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHICKOr0 OOINEeCTBa, TMPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIUSAMU U HA3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHUCKON MaTeMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJIb30BAaHUIO ITHUX JOCTIDKCHHH B JPYrUX HaykaX, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHHUIN HAYKU U JI€SATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DcTeTUYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3InYHbIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTAaHHUE, COATAHCHUPOBAHHBIA PEKUM 3aHATHU U

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

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MpPOPECCHOHAIBHONW  JEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEW JKU3HU; TOTOBHOCTBIO K AaKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-PKOHOMHMUYECKHUX MPOILECCOB Ha COCTOSIHUE MPUPOJIHON U COLMAIBHON
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

lleHHOCTH HAYYHOTO TTO3HAHUSL:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTUS LMBHIM3AIUMU; OBIAJACHUEM SI3BIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOSHHUS MPOTrpaMMbl Y4EeOHOTrO MpeaMera
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposarnue 0A308bIX KOSHUMUBHBIX NPOYECCco8 obydaruuxca (oceoenue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb  KpUTEpUM I BBIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIbCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
GopMynupOBaTH BOMPOCHL, (DHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHWE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJOBAHUSA, OIICHUBATh JOCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh AeUInThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PELICHHUS 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 rpaduuecKu;



e OIIEHUBATH HAAEKHOCTD uHbOpMaIuu 110 CaMOCTOSATEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie  KOMMYHUKamueHwvle  Oelicmeus, obecneuusaom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.

OO6menue:

e BOCIPUHUMATL M (QOPMYJIHPOBATH CYXICHHS B COOTBETCTBUH C
YCIIOBUSMH U LEISAMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M IMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO
XOJy pEIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYYCHHBIA PE3YIIbTAT;

e B X0JI¢ OOCYKJECHHS 3a/1aBaTh BOTIPOCHI IO CYIIIECTBY 00CYK/1aeMOM TEMBI,
pOOJIEMBI, peIIacMOM 3aJa4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JIPYTHX
YYAaCTHUKOB JIHAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIHI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJdbTaThbl  pEIICHHs  3aJlayd,  HIKCIIEPUMEHTAa,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpynHHYECTBO:

e TOHMMaTh W  WCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaIbHOW paOOTHI MPU PEIICHUH YIeOHBIX 3a/a4; MPUHUMATH [1eTh
COBMECTHOW JIESITEThbHOCTH, IUIAHMPOBATh OPTaHHU3AIHMIO COBMECTHOMN
paboThI, pacrpenensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;

e YY4aCTBOBATh B IPYIIOBBIX (popMax pabOThI (0OCYKICHHS, 0OMEH MHECHH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

3) Vuusepcanvnvie  pezynamueHsie Oeticmaus, obecneuusaiom
Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOG JIUYHOCTIU.
Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C
yIETOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENbHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMU  CaMOMNPOBEPKH, CAMOKOHTpPOJS Ipolecca U
pe3yibTaTa peuieHrus MaTeMaTUYeCKOn 3aauu;



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pE3yJibTaTa ILEIH U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha yYpOBHE CpeJHero ob1iero oOpa3oBaHMs JOJKHO OOECIeYMBATH JTOCTH)KEHHE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

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

Beimonusate  apudmernyeckwe  onepanud ¢ palMOHAIBHBIMH |
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amuMcu JACUCTBUTENIBHOTO YHCIA, KOPEHb HATypallbHOW CTEIEHH;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yyepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

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

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUN U pellaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUS MAaTEMAaTUYECKHUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM allllapaTa aareophl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

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

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

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

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEN NPH PEIICHUH 3a/lady U3 JPYruX y4eOHBIX MPEeIMETOB U PealbHON
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMM: OECKOHEUHO YOBIBAIOLasi TIe€OMETpUYecKas
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

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

MHoxecTBa H JIOTHUKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

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

OnepupoBaTh  MOHATUSAMH: ONnpelereHue,  Teopema,  CIEICTBHE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKYU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHB C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHEHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUsl  BBIPAXKEHMIA;
ONEPUPOBATh TMOHATHUSAMH: IOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO, PpELIATh
OCHOBHBIE THIIBI IOKA3ATENbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpPXNAIIMX Jorapu@msl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTe peuienus npocTeNmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUM ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTe pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBarh peajibHble CUTyallMM Ha S3bIK€ aireOpbl, COCTAaBIATH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyeckas  (QYHKIHUA, NPOMEKYTKH
MOHOTOHHOCTH  (DYHKIMHM, TOYKH OKCTpemMyMa (yHKIMHM, HauOosblliee U
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
uccienoBanus pyHKIHMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMHU: TpadUKH MOKA3ATENBHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (PYHKIUI; M300pakaTh UX HAa KOOPAMHATHOM IJIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y HCIOJIB30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAHUA TPOIECCOB H
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILIHH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (QYHKIWSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoAHbIE 3JIEMEHTAPHBIX (PYHKIINH, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

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

Hcnonp3oBaTh NPOM3BOAHYIO JUISl HAXOXKICHUS HAWIY4dLIEro pEUIeHus B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-OKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMH: [E€pBOOOpa3Hass W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAIT
o ¢popmyne Hotorona—JleliOuuia.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeICTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
N KosmuecTBo yacos Bcnomora- DJIeKTPOHHbIE
[
; HaumeHoBaHue pa3ie/ioB U TeM TeJbHbIHI (ungpossbie)
n/ Bceer Kontpoububl | IIpakTHuecku
NMPOrpaMmblI KOMIIOHEHT odpa3oBaTejibHbIE
1| 0 e padoThI e padoThI
pecypcsbl
MHoecTBa pallHOHATBHBIX U YpoKu myxkectsa
. bubmmoreka [{OK
JCHCTBUTEILHBIX YHCEII.
1 14 1 https://m.edsoo.ru/1568aba
PanmonasibHbIC YpaBHEHUS U 3
HEPaBEHCTBA B
eHb
Oynkuuu u rpaduku. CreneHs ¢ A bubmorera [JOK
2 6 NporpammucTa B https://m.edsoo.ru/1568aba
L[eIBIM TTOKa3aTeNneM
Poccuu 3
ApubmMeTnuecknii KOpeHb N—oi MeXayHapoaHbl bu6mmoreka [IOK
3 creneHu. MppanuoHanbHble 18 1 ¥ leHb My3bIKK https://m.edsoo.ru/1568aba
YpaBHECHHS W HEPABCHCTBA 3
dopmyitbl BcemupHbIn bubnuoreka [JOK
4 TpUrOHOMETpHUHU. T pUrOHOMETPHUYECK 22 1 [leHb N033un https://m.edsoo.ru/1568aba
Ue ypaBHEHUS 3
MexayHapoaHbl | Bbubnuoreka LIOK
5 [TocnenoBarenbHOCTH U IPOTPECCUH 5 " neHb https://m.edso0.ru/1568aba
3anoBeAHNKOB 3
3emau bubmuoreka [JOK
IToBTOpEeHue, 0600I1IEHNE, Aexb
6 P R . 3 1 https://m.edsoo.ru/1568aba
cUCTeMaTH3aIls 3HAaHUH 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPOTPAMME
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11 KVIACC

Kosau4vecTBO YyacoB Bcenomora- DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB u TeJbHbIHI (ungposrbie)
Kourpoububie | IlpakTHyeckue
n/n TeM MPOrpaMmabl Bceero KOMIIOHEHT o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Crenenb ¢ palliOHATIBHBIM YpoKu mykecTtsa
1 noka3areneM. [lokazarenbHast 12 1 bubmmoreka [{OK
¢yukuus. [lokazaTenbHble https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmmaeckas KIS JeHb
2 HorapnianeCKHe (by:BHeHI/ISI 12 nporpammmucTa B bubamorera LOK
P yp porp https://m.edsoo.ru/fl1c4afd
U HEpPaBEHCTBA Poccum
TpuroHomerpuyeckue MexayHapoaHbIi
3 byHKIIMK 1 UX Tpaduky. 9 1 [eHb My3blKK bubnuoreka [IOK
Tpuronomerpuyeckue https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
4 [IpousBoanas. [Ipumenenue 24 1 BcemupHbIi aeHb | Bubaunoreka [IOK
MIPOM3BOTHOM no33um https://m.edsoo.ru/f11c4afd
MexayHapoaHbii
5 HnTerpan u ero npuMeHEHUS 9 eHb e bubmorexa HOK
P P A https://m.edsoo.ru/f11c4afd
3anoBeaHUKOB
o 3emau bubnuoreka [JOK
6 Cucrembl ypaBHEHHI 12 1 Aerb
P https://m.edsoo.ru/f11c4afd
JOHV puHaHcoBOM
bu6mmoreka [JOK
7 HarypanbHbIe U 11T Yncia 6 rpamoTHocTyH
P t https://m.edsoo.ru/f11c4afd



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

YpoK npasoBow

3 [ToBTOpenue, 0600IICHNE, 18 rPaMoOTHOCTM bubmuoreka [IOK
cucTeMaru3anus 3HaHUH «MpaB.a https://m.edsoo.ru/f11c4afd
yenoseKka»
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/f11c4afd

MPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh MOHATHSMHU: pallMOHAJIBHOE M JEMCTBUTEIBLHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
12 Boimonuate  apudmernyeckue omepaludd € palOHAIBHBIMU U
' JNeNCTBUTENbHBIMU YUCIIaMU
13 BoimonHATe  mpUOMMOKEHHBIE — BBIUMCIICHHS,  HWCIOJB3YyS  IpaBHIIa
' OKpYTJIEHUS, 1e1aTh MPUKUIKY U OLIEHKY pe3yJbTaTa BhIUNCICHUN
OnepupoBaTh MOHATUSAMU: CTENEHb C IIEJBIM IOKa3aTelleM, CTaHAapTHas
L4 (dopma 3anucH IEeHCTBUTEIBHOTO YHCIIA, KOPEHb HATYpaJbHOW CTEIEHU;
' UCIOJb30BaTh MOAXOIAILYI0 (OPMY 3alMCH JEUCTBUTENBHBIX YUCEN JUIS
peleHus MPaKTUYECKUX 3a7a4 U MPeJICTABICHHS JAaHHBIX
OnepupoBaTb HNOHATUAMM: CHHYC, KOCHUHYC M TaHI€HC IPOU3BOJBHOIO
1.5 yIiia; MCIOJIb30BaTh 3allUCh IPOM3BOJBHOIO yrja 4epe3 oOpaTHbIe
TPUTOHOMETpUYECKHE (QPYHKLIUU
2 YpaBHEHUs U HEPAaBEHCTBA
OnepupoBaTh NOHATUAMU: TOKIAECTBO, YPABHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 palMOHATIBHOE, UppalnoHaIbHOe yYpaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPAaBHEHUE
. BbimonHATe 1npeoOpa3oBaHUS TPUTOHOMETPUYECKUX BBIPAKEHUH H
. pelaTs TPUrOHOMETPUYECKUE YPABHEHMUS
BbInonHATh MpeoOpa3oBaHus LEeNbIX, PAMOHAIBHBIX U HPPAIMOHAIBHBIX
2.3 BBIDOKEHUI M pelmaTb OCHOBHBIE THIIBI LEJBIX, PALMOHAIBHBIX U
VPPALMOHAIIBHBIX YPABHEHUI U HEPABEHCTB
94 [IpumeHsaTh ypaBHEHUS W HEpPaBEHCTBA JJIs PEIIECHUS MAaTEMaTHYECKHX

3ala4 U 3aa4 U3 pa3jIMYHbIX obnacreit HAaYyKU U peanLHoﬁ KHU3HHU




MopenpoBaTh pealibHbIE CHUTYallMH Ha S3bIKE alreOphl, COCTABIISTH

2.5 BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA 10 YCJIOBHUIO 3ajjaui, UCCIEN0BAThH
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM amrapara anreOpbl
3 OyHKIMH U TpapUKH
OnepupoBaTh MOHATUSAMH: (YHKIHUS, CIIOCOOBI 3amaHus  (QyHKIHH,
3.1 o0nacTe oOmpenesieHus] W MHOXKECTBO 3HAYCHUH (yHKIHMH, Tpaduk
(GyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKITHH
35 OnepupoBaTh MOHATHUSMH: YETHOCTh M HEYETHOCTh (YHKIWHU, HYIH
' (GYHKIMH, IPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUN A1 pelICHUs] ypaBHEHUI
3.4 Crpoutrb u uwuraTh TpaduKkyd JHUHEHHOM (YHKUMH, KBaJpaTUYHON
' (GyHKIMY, CTeNeHHOW (PYHKIIUU C 1IeTBIM [T0Ka3aTelneM
Ucnonb3oBarh rpapuku (yHKOUE A8 KCCIEIOBAaHUS IPOLECCOB U
35 3aBUCHUMOCTEH MpPH pEUIeHUH 337ad U3 APYruX y4eOHbIX NMPEAMETOB U
' peaJibHOM  JKM3HM, BbIpaXaThb (QOpPMYIaMH 3aBUCUMOCTH  MEXIY
BEJTMYUHAMH
4 Hauana maTemaTtudeckoro aHanusa
i1 OmnepupoBaTh MNOHATHSMHU: IOCIEIOBATEIbHOCTh, apH(MeTHdeckas u
' reoMeTpuYecKasi Iporpeccuu
OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOIIAsi TIeOMETpUYecKas
4.2 nmporpeccusi, CcyMma OECKOHEYHO yOBIBAIOIIEH TIeoMETPHUYECKOM
Iporpeccun
4.3 3ajaBaTh NOCIEI0BATEIbHOCTH PA3JIIMYHBIMU CIIOCO0AMHU
44 Hcnonp30Bark CBOWMCTBA IOCJIENOBAaTEIIBHOCTEM M IPOrPEecCUl Ui
' peleHus peabHbIX 33aau IPUKIaJIHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMH: MHOKECTBO, OIIEPALlMU HaJl MHOKECTBAMU
Hcnonbs3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar i ONUCaHMA
5.2 peanbHBIX MPOIECCOB M SBJICHUHM, NpU peIIeHUuH 3aJad M3 Jpyrux
y4eOHBIX MPEIMETOB
£ 3 OnepupoBaTb  NOHATUAMH:  OINpPEAEICHHE, TEOpPEMA,  CIEACTBHE,

JA0Ka3aTCJIbCTBO

11 KVIACC




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YJabTaThl 0CBOCHUSA OCHOBHOM

NpoBepsieMOro .
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpelHero o01mero 00pasoBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
OnepupoBaTh MOHATUSMU: HATypaJlbHOE, I1I€JIO€ YMCIO; HCI0JIb30BATh
1.1 MPU3HAKU JEIUMOCTH LEIBbIX YHCEN, Pa3JIO)KEHUE YHCIIAa Ha MPOCThIE
MHO>KUTEJH JUIsl pellieHus 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM
13 OnepupoBaTb  MOHATUSAMHU: Jorapudm yucna, JAECATUYHBIE U
' HaTypaJIbHbIE JIOTapU(MBI
2 VYpaBHEHMS 1 HEPaBEHCTBA
[IpumensTh cBOWCTBAa CTEMEeHW [UIsi MPeoOpa3oBaHMsI BBIPAKEHUH,
2.1 OTIEpUpPOBaTh MOHATHSAMH: TOKa3aTeIbHOE ypaBHEHHUE U HEPAaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BoinonHATe mpeoOpazoBaHus BBIPAXKEHHUH, COAEpKalllUX JIOTapu(pMBbI;
2.2 OTIEPUPOBATH MOHATUIMHU: JIOTAPU(PMUUIECKOE YpaBHEHNE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB
2.3 Haxonuts perienusi mpocTeHIMX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh TOHSATUSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH U €€
24 pElIeHNE; UCIO0JIb30BATh CUCTEMY JIMHEHHBIX YpaBHEHUU Ui pelleHUus
NPAKTHYECKUX 3334
)t Haxomuth  pemeHuss NOpoOCTEMIIMX CHCTEM W COBOKYIHOCTEH
' paloOHaJIbHBIX YPaBHEHUN U HEPABEHCTB
MopenupoBaTh peajbHbIe CUTYallMd Ha S3bIKE anreOpbl, COCTAaBIATH
26 BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI 10 YCIOBHUIO 3ajayH,
' UCCIIEJIOBaTh TOCTPOEHHBIE MOJENM C HCIOJIb30BAaHHWEM armapara
anreopsl
3 OyHKIMH U TpaduKH
OmnepupoBaTh MOHATHSAMHU: TepHOAWYECKass (QYHKIMS, MPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUYKH SKCTpeMyMa (DyHKIMH, HauOoJbIlee U
' HavMeHblllee 3HaYeHUs] (PYHKIIMU Ha MPOMEXYTKE; UCIOJIb30BATh UX IS
uccie0BaHus (PyHKLMH, 331aHHOH rpadrKoM
39 OmnepupoBaTh NOHATUAMMU: I'padHUKH MOKa3aTeIbHOMN, JIOTapu(PMUUIECKON 1

TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTb WX Ha KOOPIMHATHOM




IIJIOCKOCTH U MCIIOJIB30BATh JUIsl PELICHUs YPABHEHUN U HEPABEHCTB

N300paxxaTp Ha KOOPAMHATHOW IJIOCKOCTH TpauKH JMHEHHBIX

3.3 ypaBHEHUN U MCIHOJIb30BaTh MX JUIsI PEHICHUS CUCTEMBI JIMHEWHBIX
YpaBHEHUH
24 Hcnonw3oBare rpaduku (YHKUMKA 11 WCCICAOBAHUS IPOIECCOB H
' 3aBUCUMOCTEHN U3 IPYruX YUeOHBIX NUCIUILIUH
4 Hauana matemaTndeckoro aHaiausa
OnepupoBaTh TOHSATHUSMU: HEMpepbiBHAs (QYHKIUS, MPOU3BOJIHAS
4.1 (YHKIMM; HCIOJIb30BATh T€OMETPUYECKUN U (PU3MYECKHIl CMBICI
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
4.2 Haxomuth  mpoW3BOAHBIE  DIIEMEHTAPHBIX  (DYHKIMH,  BBIYHCIATH
' MIPOU3BOIHBIE CYMMBI, TIPOU3BEACHHS, YACTHOTO (DYHKITHIT
Hcnons3oBath TMPOM3BOAHYIO Uil  HCCAEAOBaHUS  (QYHKIIMH  HA
4.3 MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHSThH PE3yIbTaThl HCCIETOBAHUS K
MIOCTPOEHUIO TPapuKOB
a4 Hcnonb30BaTh MPOU3BOIHYIO ISl HAXOKICHUS HaWIyYILIEro pelIeHUs B
' MIPUKJIAIHBIX, B TOM YHCJIE COLMATbHO-IKOHOMUYECKHX, 3aJauax
45 OnepupoBaTh NOHATHUAMHU: TepBOOOpa3Has W HWHTErpai;, IOHHUMATh
' TEOMETPUYCCKHUIN ¥ (PU3MUECKHI CMBICT HHTErpajia
45 Haxomuts mepBooOpaszHble dIIEMEHTapHBIX  (PYHKUUNA, BBIYUCISATH
' uHTerpai mo ¢popmyne Herorona — JleliOnuma
47 Pemats npuknaaHble 3a7a4u, B TOM YHUCII€ COLUATbHO-I3KOHOMUYECKOTO

n (1)I/I3I/ILI€CKOFO XapakTepa, CpeacTBaMu MaTEMaTUICCKOI'0 aHaJIn3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Ko
1 Yucna v BIYMCICHUS
Pannonanbubie uyncna. OOBIKHOBEHHBbIE M JAECATUYHBIE JpOOM, TPOLIEHTHI,
OECKOHEUYHbIE  IepUOoaUYecKre  Jpobu.  ApudMeTHdeckue  Oomepauuu ¢
1.1 paloHaIbHBIMU YHCIIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHi. [Ipumenenue
Ipo0Oeil M TPOIEHTOB JUIsl peuieHUs] MPUKIAIHBIX 3a7ad U3 Pa3IMYHBIX OTpacien
3HaHUHM U PEATBHOM )KU3HU
HevictBuTenbHble  4yMcia.  PalMoHanbHBIE W MPPALMOHAIBHBIE  YHUCTA.
1.2 Apudmernueckue omnepanuud ¢ JAeWCTBUTEIbHBIMU uuciaaMu. [IpuOmmkEéHHbIE
BBIYMCIICHUS, PaBUJIa OKPYTJIEHUS, IPUKH/IKA U OLIEHKA PEe3yJbTaTa BRIYUCICHUN
Crenenp c 1enbiM mokazateneMm. CrtaHmapTHas ¢opma 3amucy e CTBUTEIIBHOTO
1.3 yucna. Vcnonb3oBaHue moaxofsmed (popMbl 3alucu ACHCTBUTEIbHBIX YHCEN IS
pEILIeHNs TPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX
14 ApubMeTnuecknii KOpeHb HaTypaJbHOUW cTemneHu. J[eWcTBus ¢ apu(pMETHICCKUMHU
' KOPHSIMH HATypaJbHOW CTENCHU
15 CuHyC, KOCHHYC M TaHITE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHUCIIOBOrO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0OpPa30BaHMS
. [IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPAKECHUIA. OcHoBHBIE
' TPUTOHOMETpUYECKHE (POPMYIIbI
23 VYpaBHeHHME, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meton
' UHTEPBAJIOB
2.4 Perienue nensix U ApoOHO-pAIMOHANBHBIX YPaBHEHHUH U HEPaBEHCTB
2.5 Pemenune nppanroHalbHBIX ypaBHEHUI U HEPABEHCTB
2.6 Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM
27 [IpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PELIEHUIO0 MaTEMaTHYECKUX 3a]1a4 U 3a7a4

U3 pa3JIMIHBIX oOacreit HAayKU U pCaHBHOﬁ KHN3HHU




3 OyHKIMH U TpapUKH
31 Oynkius, cnocoObl 3amanus QyHkuuu. 'paduk ¢yakuuu. B3aumHo obOparHble
. GbyHKITII
3.9 Obnacte ompeneneHus W MHOXXECTBO 3HaueHWd ¢ynkumu. Hymm QyHKImm.
' [IpomexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITUH
33 Crenennast (QyHKUOMS C HAaTypaJbHBIM M IENBIM TOKa3areineMm. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
34 Tpuronomerpudeckass OKpY>KHOCTb, OTIPE/IEICHNE TPUTOHOMETPHUYECKUX (DYHKIIHN
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanusa
41 [MocnenoBaTenbHOCTH, CHOCOOBI 3aJaHHs TOCIeNOBaTeNbHOCTEH. MOHOTOHHEIE
' MOCIIEIOBATEIIHLHOCTH
ApudpmeTrrueckass W TEOMETpHYECKash NPOTpPecCHH. beckoHewHo yObIBaroImas
49 reomeTpuueckas mnporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMETPUUECKOU
' nporpeccur. DopMyna CIOKHBIX TPONEHTOB. Vcronb30BaHUE MPOTPECCHH YIS
peleHys peabHbIX 33aa4 IPUKIIaJHOTO XapaKTepa
5 MHoecTBa U JIOTHKa
MHOKeCTBO, oOmepanuud HaJl MHOXecTBamH. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TeOpEeTMKO-MHOXKECTBEHHOIO ammapaTa JJis OINMCAHUS peabHbIX
IIPOLIECCOB U ABJICHUM, IPU PEILIEHUH 3a]1a4 U3 APYrHX y4eOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, ClIeICTBHE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna v BEIYMCICHUS
1.1 HatypanbHble u nenslie yncia. [IpusHaku AeIMMOCTH LENbIX Yncel
1.2 CreneHp ¢ palMoHaNbHBIM NOka3aresneM. CBoicTBa cTeneHH
1.3 Jlorapudm uucna. /lecaTnuynble U HaTypaJibHbIE JOTapH(pMbI
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 IIpeoOpa3oBaHue BeIpaKEHU, COAEPIKAIIMX JIOTApU(MBI
25 [IpeoOpazoBaHue BhIpaKEHHIA, COAECPIKALINX CTENIEHH C PAlMOHAIBHBIM
' nokazaTesieM




2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 [loka3zarenbHble ypaBHEHUS U HEPABEHCTBA
25 Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
26 Cucrtembl JUHEHHBIX YypaBHEHHH. PernieHue NpuKIagHBIX 3a7a4 C [OMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl U COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELIEHUIO0 MaTeMaTHUECKUX 3a7a4
' U 3aJ1a4 U3 pa3IMyHbIX o01acTel HayKy U peabHOM KU3HU
3 OyHKIMU U TpaduKu
Oynkuus. Ilepuoanueckune @ynkuuu. I[IpomMexyTkM MOHOTOHHOCTH (PYHKIUH.
3.1 MakcuMymbl ¥ MUHUMYMBbI (yHKiuu. HauOosbiiee M HauMeHbllee 3Ha4YEHHE
(YHKIIMY Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.3 [Toxa3zaTtenpHast u orapudmudeckas GYHKINN, MX CBOHCTBA U TPaPUKH
3.4 Wcnonb3oBanue rpadukoB QpyHKIHUI 1715 pelieHus] ypaBHEHUN U TMHEWHBIX CUCTEM
Hcnonws3oBaHnue rpagukoB (yHKUMH A8 HCCIENOBaHHUA  IPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpBhIE BO3HUKAIOT MPU PEIICHWH 3aJad M3 APYruX y4eOHBIX
MPEIMETOB U PeaIbHOM )KU3HU
4 Hauana maTematudeckoro aHanusa
4.1 HenpepbiBHble pyHKIIMH. METO HHTEPBAIOB /s pEILIEHUsS] HEPABEHCTB
4.2 [TpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TTPOU3BOTHOM
43 IIponsBoaHble 3neMeHTapHbIX (QyHKUMHA. DOpMysbl HAXOXKAECHUS MPOU3BOJHOMN
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKLUI
[IpuMeHeHre NPOU3BOAHON K MCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTb H
4.4 sKcTpeMyMbl. HaxosxaeHne HamOosblIero 1 HaMMEHbLIEro 3HAa4eHus (PyHKIMU Ha
OTpe3Ke
[IpumMeHeHre MPOU3BOAHOM AJI HAXOKICHUS HAWIYUIIEro pelleHus B IPUKIaIHbIX
4.5 3ajavax, s ONpeleNeHHs CKOPOCTH Tpoliecca, 3aJaHHOro (GopMynaoi wuiu
rpadukom
4.6 IlepBooOpa3nas. Tabnuna nepBooOpa3HbIX
47 WnTerpan, ero reoMeTpuueckuil u Gpusnyeckuii cMpIcil. BerunciaeHne uHTerpaina mno

¢dopmyne Hetorona — Jleiibuuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIUpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYyIUpOBaTh
o0paTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYXIACHUA opu  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYHO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH IMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallii Hal
MHO)KECTBAMH; YMEHHE WCIOJbh30BaTh TEOPETUKO-MHOKECTBCHHBIN
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB H SBJICHUN U TIPH PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBaTh TIpadbl PA3ITUYHBIMU

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

VYmenune OIICpHUPOBATh IOHATUAMU: HATypalbHOE YHCJIO, LEJIOC 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTcCJIEM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKAa3aTcCJICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYIIIO, PAlMOHAJIBHOC YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIB30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[HI>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUU 3aJia4; 3HAKOMCTBO C
Ppa3JInIYHbIMHU MO3MIMMOHHBIMHA CUCTEMaMU CUHCIICHHA, YMCHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATH IMNMOHATHAMH: IOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OecKOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcKas MpPOTpeccHs; YyMeEHHE
3a/1aBaTh M0CJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YMCIIAa, MOAYJIb U apryMEHT KOMILJIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaThH
MOHATHSAMHM:  MaTpuna 2x2 wu  3x3, onpeneinutenb MaTpULbI,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbl; YMEHHE OIEepUpOBaTH
MOHATHUSIMH: TOKJECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
YpaBHEHUH, HEPABEHCTB W CHUCTEM; YMEHHE pelaTb YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOINBI PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C IapaMeTpPOM; IPUMEHSTh
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI Il PEUICHUS MATEMAaTHYECKHX

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

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMH, OTFPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXKYTKe, HenpepblBHAS (QYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMM, TIepBast ¥ BTOpasi MPOU3BOAHAS (PYHKIIMHU, TEOMETPUUECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Has, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMITIO3UIMH (DYHKIIMI, HAXOJWUTh ypaBHEHUE KacaTelbHOW K rpaduky
(YHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE WCIONIb30BaTh MPOU3ZBOJIHYIO JJS HCCIEAOBAaHUA (PYHKIIUH,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWME 3HaueHUs (YHKIUI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIOJb30BaHHEM ammapaTa MaTeMaTHYeCcKOTo
aHa/lM3a; TMPUMEHSATh TPOU3BOJHYIO IS HAXOXKACHUS HAWITY4IIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COLHAJILHO-3KOHOMHUYCCKUX U




(bu3nuecKkux 3aadax; HaXOJUTh TUIOMIATU U 00BEMBI (PUTYP C TIOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCITHPOBAHUS C

MOMOIIbI0 MU (EepPeHIINATHHBIX YPABHCHHIMA

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAs
GbyHKIus, KOMOO3ULUs (YHKUWH, JWHEWHas (QyHKIHS, KBaapaTHYHAS
¢byHKIMS, paroHaibHas GyHKIMS, CTETIEHHAas byHKIMS,
TPUTOHOMETpHUYECKHEe  (PYyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTeNnbHas MW Jorapugmuyeckas (yHKIUH; YMEHUE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKUIMH, BBIIOJIHATH MpeoOpa3zoBaHUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 17151 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPHU PEIICHUHU 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peasIbHOM KU3HU; BbIpaXaTh POPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUH, HEPAaBEHCTB U 33/1a4 C MapamMeTpaMu; U300paxarb
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33Jayd Pa3HBIX TUIIOB (B TOM 4HCIE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA M HX
CUCTEMbI [0 YCIIOBHUIO 3aJlaud, HCCIIEJOBATH IOJIyYEHHOE pEeUIeHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYaIlMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TMOCTPOEHHBIE MOJENU C HCIOJB30BAaHUEM allapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh MOHATUAMU: cpeliHee apudmMeTnueckoe, MeuaHa,
HauOoJiplllee M  HAuWMEHblIee 3HAYeHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME U3BJEKaThb,
UHTEPNpeTHpOBaTh HMH(GOpPMAIMIO, TMPEACTABICHHYI0 B TalOnuuax, Ha
JMarpaMmmax, rpagukax, OTpa)xarollyto CBONCTBA pealbHbIX IPOLECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIMIO C IOMOIIBIO TAaONHUIl U THarpaMmM;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKuXx METOJOB U  JJEKTPOHHBIX CPEACTB; rpaduvecku
UCCIIeIOBaTh COBMECTHBIE HAOMIOAEGHUS C TOMOULIbIO JUarpamm

pacccuBaHuAa U JIMHEHHOM perpeccuun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJB30BaHUEM TpaUYECKUX METOAOB; MPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOpMYITy MOJTHOMN
BepOSATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHATUSIMU: CJIydaiiHas BEJIMYMHA, pacIpeleseHUe BEpPOSITHOCTEM,
MaTeMaTHUYeCKOEe OKHUJaHHWE, TUCHEPCUs U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHbBI, (YHKIUM pacrnpeieneHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeneHuil amns
pelIeHys 3a/1a4; 3HAKOMCTBO C MOHATHUSMU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEI0BAHUMN; YMEHHE NPUBOAUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAHWH, YHCIIO TIEPECTaHOBOK; OwmHOM HpIOTOHA; yMeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHMS UIsl peLLICHH 3a1a4;
OLICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, MpsiMas, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
JIBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMpPsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJ MEXIY MHpPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKITY
IPSIMBIMHU, PACCTOSTHUE MEXY TUIOCKOCTSIMHU; YMEHUE HCIIOIb30BaTh MpU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIN C TMOMOIIbI0 T'€OMETPUUYECKUX MOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajulenenumnesa, npu3Ma, NUpamMuaa, (GuUrypa U IMOBEPXHOCTb
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIalb
MOBEPXHOCTH MHUPAaMHJIbI, NPU3MBI, KOHYCa, LWIHHApa, 00BEM Kyoa,

OpsAMOYTOJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LNUIWHIApPA,




KOHYCa, Il1apa, pa3BEpTKa MOBEPXHOCTH, CEUYCHHsI KOHYCa W LIWJIMHJIPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacatomasicsi cepsl, IHIUHIPA, KOHYCa; yMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKUX (UTYP, CAMOCTOSATEIHHO
(hopMyTHpOBATh OTIpENEICHUS] H3y9aeMbIX (PUTYpP, BBIABUTATh THIIOTE3BI
O CBOHCTBaxX M MPHU3HAKAX €OMETPUYECKUX (PHUTYp, OOOCHOBHIBATH HIIU
OmnpoBepraTh HX; yMEHHE MNPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATE HEOOXOIUMBIE JIONOJHUTEIIbHBIE

MOCTPOCHUS
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VYMenne OIICpHUpOBATH IIOHATHUAMU: JABUXKCHUC B IMPOCTPAHCTBE,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHble U MOAOOHBIE (UIYpHI, B TOM 4YHCIE B HPUPO/E,
HUCKYCCTBEC, APXHUTCKTYpPE; HCIOJIB30BaTh T'€COMCTPUYCCKUEC OTHOLICHUSA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHUHBI (IJIMHA,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBHIYUCIISITH T€OMETPUUYECKHE
BEJIMYWHBI (JUTMHA, YTOJI, IUIONaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
HCIOJIb3YSl HU3ydeHHbIE (POPMYJIBl M METOIbI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MMIMHAPA, MIOWAaAb cepsl;
00bEM Ky0a, IpSAMOYTOJILHOTO Mapajuleienunesa, MUpaMHIbl, MPU3MBIL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

10TI00HBIX HUTyp
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YMeHue ONICpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMaA KOOpPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPpA Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPaA IIO 6a3ncy,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPaMHU; YMCHUC HCIIOJIB30BATh BGKTOpHHﬁ )51 KOOpI[PIH&THLIfI MCTO
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB

13

YMmenue BLI6I/IpaTB NOAXOOAIIMKA METOJ A peUiCHud 3aJaydu;
NNOHUMAHUC 3HAYMMOCTU MATCMATUKU B H3YUCHUHU MPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pPaCIiO3HABATb

NOpOsABJIICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIUTH




OpUMEPbI  MATCMATHUYCCKUX

MaTeMaTU4EeCKOU HAyKH

OTKPBITUH

POCCHICKOM

nu

MHUPOBOM




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYKCICHUS
1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
19 Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOIICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE JPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYPATbHOU CTETICHH
14 Crenens c 1ienpIM nokaszareneM. CTeneHb ¢ palloHalbHBIM MokazareneM. CBoICTBa
' CTCTICHH
L5 CrHyC, KOCHHYC W TaHT'CHC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCJIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapUPMBbI
JlefictButenbHple  uynciaa. ApudMETHYECKHE OTEpalli C JISHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnxéHHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobOpazoBaHue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TorapuMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia CuCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI




QyHKIMH U TpapUKH

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

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid QyHkumu. Hymm QyHKIum.
39 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' Makcumymbl 1 MHUHAMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHas (yHKUMS C HaTypajdbHBIM W IENbIM TOka3zateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTel rpadukoB ¢yHkumii. CBoiicTBa  (yHKIHIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyina CII0KHBIX TPOIIEHTOB
4 Hayana maTemarnueckoro aHaiusa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOM3BOTHOW K WCCIEIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOoNbIIero U HaUMEHBIIIETO 3HaueHUs (QYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHo3xecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS




7.5

Koopaunats! 1 BEKTOpEI







