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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yuebHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOIo
aHanu3a» 0a30BOro ypoBHs st oOydaromuxcs 11 kimaccoB paspaboraHa Ha
ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl 0OecCTIeUMBAECT OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajsa MaTeMaTHUYECKOrO aHaU3a» SIBJISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIEYMBAECT HWHCTPYMCHTAJIbHYIO 0a3y JUIsl HU3YYCHHS BCEX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUICHUE YYalluXcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YydYalllhecs OBJIAJIEBAIOT YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUPYET CBOH JOCTUKEHUSI B MaTeMaTU4YeCKO opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU ¥ JIOTHUECKH CTPOTMMU MAaTE€MaTUYECKUMH KOHCTPYKIUSMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3aInio, abcTparupoBaHue u
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiu3a B CTaplied IIKOJIE ydYaluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMATUYECKUX MOJICTICH pPEalbHBIX CHUTyalluid W WHTEPIPETAIuN
MOJIYYCHHBIX  PENICHWH, 3HAKOMATCS C  NpUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTE B TIpUpOJIe, HAyKe W B HCKYCCTBE, C BBIIAIOIIMMHUCS
MaTEeMaTUIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnagaeT 3HAUMTENBHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
peanusyeTcs Kak depe3 y4deOHbI Marepuall, cocOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 chenuduky ydeOHOW AesTEIBHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a NOJIYYEHHBIN pPE3yJIbTaT.

B ocHoBe MeToguku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE CONEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSDY,
«Dynkuun U rpadpukuy», «YpaBHeHUS W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHs B CTapllel IIKOJIe, €CTECTBEHHO AOMOMHSISA JIPYr ApYyra M MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMu W pasgenamu. JlaHHBIA Kypc  SIBIsETCS
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMAaTUYECKUI aHaIu3,
Teopusi MHOXkeCcTB U Jp. [lo Mepe Toro kak yuamiuecsi OBIafeBalOT BcE Oosee
MIMPOKUM MaTEMaTUYECKUM alapaToM, Yy HUX MOCIE0BaTeIbHO (OPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, NOJyYeHHbIE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHajlu3ay, JUJIs PElIeHHs] CaMOCTOSITENIbHO C(hOpMYyITHpPOBAHHON
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

ConepxaTtenbHo-MeTOAMYECKas JUHUSA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(bopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mIKoie. B crapmieil mikoine oco6oe BHUMaHUE YACNISIETCS
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PAa3IUYHBIX (OpPM 3amucu  NEWCTBUTEIBLHOTO 4YHCIA, YMEHHE
pallMOHANIBHO BBIOJHATH JEUCTBUS C HHUMH, Je€JaTh NPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs MOIY4YarOT HABBIKU NPUOIMKEHHBIX BBIUYHUCICHUMH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUA MAaTEMAaTUHYECKUX KOHCTAHT, OLICHUBAHNS YUCIIOBBIX BBIPAXKCHUN.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTapllield IIKOJe, TOCKOJbKY B KaXJAOM paslieie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
pPa3IMYHBIMUA METONAMHU PEUICHUs LENbIX, PAlUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [losrydyeHHbIe yMeHNs UCTIONIB3YIOTCS IIPU UCCIIEA0BAHU N
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaxOXJEHUWE HauOOJIBIIMX W HAaUMEHbIIMX 3HadYeHW ¢QyHkuuud. JlaHHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takxke (OpMUPOBAHHE YMEHHI
BBINOJIHATH pacy€Tel Mo (opmysiaMm, HpeoOpa3oBaHUs LEJIbIX, PALHOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



collepKallluX CTeNeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepraja MPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOIO MBILIJIEHUS y4aluxcs, (GOPMHUPYIOTCS HaBBIKM JI€TyKTUBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Aniredpa
npeajaraeT AQQEKTUBHbIE WHCTPYMEHTBI [JIsl PEIIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HATJAIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMH JIUHUAMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a]1a€T
NOCJIEIOBATEIBHOCTD U3YYEHHUS Marepuana. N3yuenne CTENIEHHOM,
NOKa3aTeJIbHOM, JIorapuMUUecKoil 1 TPUTOHOMETPUUECKUX (PYHKINI, UX CBOMUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA JUIsl perieHus 3ajad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIN30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TOoM OGosbllioe BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3TUYHBIMUA BEJIUYMHAMH, MCCIE0BATh MOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofepkaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
Y HaBbIKOB, ITO3BOJIIIOIIMX BBIPAXKATh 3aBHCUMOCTH MEXAY BEJIMYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass JuHUS «Hadama maTeMaTH4ecKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYITHBIX O0YYarONIMMCS, Y KOTOPBIX MOSIBISIETCS] BO3MOXKHOCTh MCCIIEAO0BATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUS, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI TeN, HAXOAUTh CKOPOCTH U
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEJIECH pPEalbHBIX CUTYAlUH,
HaxO0KJICHUS HAWJIy4YlIEero PEIICHUS B IPHUKIAIHBIX, B TOM YHUCJE COLMAIBHO-
SKOHOMMYECKHUX, 3a7a4ax. 3HAKOMCTBO C OCHOBAaMM MAaTE€MaTHYECKOTO aHaIM3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IIOTUYECKOTO U KPEaTUBHOTO
MBIIJIEHUS, (OPMUPOBAHUID YMEHHH paclio3HaBaThb IPOSBICHHS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHMKEe M HUcKyccTBe. OOydarommecs Yy3HAIOT O
BBIIAIOIINXCS PE3YJIbTATaX, MOJIYYEHHBIX B XOJE pa3BUTHS MaTeMaTHUKU Kak
HayKH, U UX aBTOpax.

CopeprxarenbHO-MeToANYECKas JTUHUS «MHOXKECTBA U JOTMKa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTaM  TEOPUM  MHOXKECTB. €0pPETHKO-MHOKECTBEHHBIE
IIPEACTABICHNS NPOHU3BIBAIOT BECH KypPC IIKOJBHOW MAaT€MAaTHKH W INPEJIararoT



HauOosiee YHUBEPCATbHBIN A3bIK, 00BEAUHSIONIUM BCE pa3/iesibl MATEMaTUKU U €&
NPUWIOKEHNUM, OHU CBSA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCUMUIUIMHBI B €IUHOE
uenoe. IloaToMy BakHO JaThb BO3MOYKHOCTH IIKOJBHUKY ITOHMMAThb TEOPETUKO-
MHOECTBEHHBIA S3bIK COBPEMEHHOM MAaTEMAaTUKU W HCHOJB30BAaTh €r0 I
BBIPAXKEHHSI CBOUX MBICJIEH.

B kypce «Anrebpa u Hadama MaTeMaTUUYECKOTO aHaiW3ay» MPHUCYTCTBYIOT
TaK’K€ OCHOBbl MAaT€MaTH4YECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
chopMUpOBaTh HABBIKA TIOCTPOCHUSI MOJIEJIEH peabHbIX CUTYaIlui, UCCIIeIOBAHMS
ATUX MOjeNield C MOMOIIbIO anmapara ajredpbl ¥ MaTeMaTHYecKOro aHaiu3a |
MHTEPIPETALNN MOJIYYEHHBIX PE3YJIbTATOB. Takue 3aaHus BIUICTEHBI B KaXJbli
U3 pa3zesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MAaTEpHUall Kypca LIMPOKO UCIIOJIb3YETCs
JUI PEICHUs NPUKIAAHbIX 3a1a4. [[py pemennn peabHbIX NPAKTUUYECKUX 3a7ad
yyaluiuecs pa3BUBAlOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIB30BATh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH
npobaeMy. JlesTeabHOCTh MO (POPMHUPOBAHUIO HABHIKOB PEIICHHS TPHUKIIATHBIX
3a/lay OpPraHM3yeTcsl B IMpoOIlecce M3YUEHHUsI BCeX TeM Kypca «Ainredpa u Hauyasia
MaTeMaTHYECKOI0 aHaJIn3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE

B ydyeObHOM maHe Ha HW3ydeHHE Kypca ajreOphl M Hadajdl MaTeMaTH4eCKOTo
aHaju3a Ha 0a30BOM ypoBHE OTBOJUTCS 3 yaca B Hemento B 11 kmacce, Bcero 102
yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA

Yucaa v BbIYMCICHUS

Harypanbnsbie u nensle yncia. [IpusHakyu 1e1MmMoCcTy LENIbIX YUCElL.

CreneHb ¢ palMoOHabHBIM MTOKa3aTeneM. CBOMCTBA CTENEHHU.

Jlorapudm uncina. JlecssTHUHbIC U HATYpaIbHbIE JTOTapU(MBI.

YpaBHeHUsA ¥ HEPABEHCTBA

[IpeoGpa3zoBaHre BBIPAXKEHU, COACPIKAIIUX JOTapUPMBI.

[IpeoOGpa3zoBaHre BBIpAKEHUN, COJEpKAIIMX CTEEHH C PALMOHAIBHBIM
MIOKa3aTeNEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE ypaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrtembl JTMHEWHBIX ypaBHEHUU. PellleHne NpUKIIAIHbIX 3a]a4 C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucrteMbl 1 COBOKYITHOCTH PallUOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEeM M  HEPABEHCTB K  PEUICHUIO
MaTEMaTUYECKUX 3a/lad M 3aJad U3 Pa3JIMYHbIX OOJacTedl Hayku U peantbHOU
KU3HU.

DOyHKUUM U TPaPUKH

Oyukrus.  [lepuonuueckue  ¢yHkiuu. [IpoMexxyTku  MOHOTOHHOCTH
¢yHkiuu. MakcumMymbl U1 MUHUMYMbl (QyHKiuu. HawmOosnbliee W HauMeHbIlee
3HaueHue (QYHKIMHU HA IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

ITokazarenbHas u jorapudmMudeckas GyHKIIHH, KX CBOMCTBA U TpapUKH.

Hcnons3oBanue rpadukoB QyHKIHMA TSI PEIICHUST YPaBHCHUH W JIMHEWHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKIUE [JIS HCCIEIOBAaHUS MPOIIECCOB H
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT NPH PEHICHUU 3a7ad U3 JAPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOM KU3HU.

Hayajia maTeMaTH4eCcKOro aHaIu3a

HenpepriBHbie GhyHKIIMKA. MeTOI HHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[Iponsponnas ¢yakuun. ['eomerpudeckmii u  QU3NYECKUN  CMBICI
MIPOU3BOJHOM.

[IpousBomnble  dneMeHTapHBIX  (QyHKIUA.  DOpMyNnbl  HAXOXKICHHS
MIPOU3BOTHON CYMMBI, TPOU3BEICHUS U YACTHOTO (QYHKITUH.

[TpumeneHnne MpOU3BOAHON K UCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxxnenne HauOoJIblero ¥ HAMMEHbIIETO 3HAaUeHUs1 (PYHKIIMU Ha
OTpE3KE.



[IpuMeHeHne NPOW3BOAHOM Ul HAXOXKJICHUS HAWIY4dLIEro pPENICHUsS B
IPUKIAAHBIX 3aJadax, [ OINPEACIICHUs CKOPOCTH IIPOLEecca, 3aJaHHOTO
(dopMyIioii niaK rpauKOM.

[lepBooOpa3znas. Tabiuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpuuyeckuid u (uU3MUYeCKUd cMbica. Boluucnenue
uHTerpaia no popmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremMaTtuka» JTOJDKHO 0OOecHeunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MatemaTuka» XapakTepU3yIOTCS:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKM 00YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICCTBOBATh C COIHAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUH C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHUCKON MaTeMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUHUCKON MaTEMAaTUYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTIKEHHH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMUPOBAaHHOCTHIO  HPABCTBEHHOTO  CO3HAHHUS, OTHUYECKOTO  TIOBEACHUS,
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 MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO 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 TPYyAY, 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 W CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBHIO HKOJIOTMYECKOM KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacCTH  OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4elOBEYECKON IesTEIbHOCTH, JTAloOB €&
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
0eucCmeUusAMU, YHUBEPCAIbHLIMU Pe2YTISIMUBHBIMU OeliCMBUSMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,

uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble lornueckue AEUCTBUA:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (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
npotuBopeurss B (aKTax, [aHHBIX, HAOJIONCHHUSIX U YTBEPKICHUSX;
npenjaratb  KpUTEpUM I BBIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT IPOTHUBHOI0), BHICTpaUBaTh apryMEHTaLHUIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

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

ba3oBrie HCCIICO0BATCIbCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
GopMynupOBaTH BOMPOCHL, (DHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UIINIO, MHCHHE;

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

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHHUS M BBIBOJBI IO pe3yJibTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

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

PaGota ¢ uadopmanueii:

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
Pa3JIUYHBIX BUIOB U (DOPM MPEIACTABICHUS;

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



2)

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

ChOpMUPOBAHHOCIL COYUATLHBIX HABLIKOS 00VUATOUUXCSL.
OOuenue:

BOCIPUHMMATh H (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSIMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a/1a4d, KOMMEHTHPOBATh MOJYyUYEHHBIN pE3yJIbTaT;

B X0JIe 00CYXJAEHHs 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIA€MOIl TEMBI,
npo0OsieMbl, periaeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAllEJICHHBIE Ha MTOUCK
pElIeHNs; COMOCTaBIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JMAJIOTa, OOHApYKUBaTh pa3jiMyMe M CXOJICTBO IMO3UIIMHA; B
KOppEeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
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 JIESITEThbHOCTH, IUIAHMPOBATh OPTaHHU3AIHMIO COBMECTHOMN
paboThI, pacrpenensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyXKaeH s, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMIA TMPOAYKT IO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOG JIUYHOCTIU.
Camoopranuzanus:

COCTaBIIATH TUIAH, AITOPUTM PEIICHUS 3a]a4i, BEIOUPATh CIIOCOO PEIICHHS 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 ITPOOCCCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajza MaTeMaTHYECKOro aHalu3a
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

Yuciaa v BbIYMCICHUS

OnepupoBaTh NOHATUSIMH: HATYpPAJIbHOE, I1I€JIO€ YHUCJIO; HCIOJIb30BATh
MPU3HAKK JETMMOCTH LIEJIbIX YKCEII, PAa3JI0KEHUE YUCIa HA MPOCThIE MHOXHUTEIN
JUIs1 pellieHus 3a1ay.

OnepupoBaTh MOHATUEM: CTETIEHb C PAIIMOHAJIBHBIM MOKA3aTEJIEM.

OnepupoBaTh MOHATUSMU: JIOrapuPM UHCIA, JECITHUHbIE U HATypalbHbIC
Jorapu@mel.

YpaBHeHUs U HEPABEHCTBA

[IpumeHnsTH CBOWCTBAa CTENEHW A MpeoOpa3oBaHUs  BBIPAKECHMIA;
ONEPHUPOBATh MOHATUSMH: IMOKA3aTEIbHOE YpPAaBHEHUE W HEPABEHCTBO; pEILIATh
OCHOBHBIE THIIbI IOKA3aTEIbHBIX YPABHEHHUI U HEPABEHCTB.

BreimonHaTe  mpeoOpa3oBaHUS  BBIPAKEHUN, COAEpNKAIIMX JOrapu(Mbl;
OTIEpUPOBATH MOHITHUAMU: JOTapu(PMUUECKOE YpaBHEHHE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUITBI TOTapU(PMUYECKUX YPABHEHUI 1 HEPABEHCTB.

HaxonuTs peuienuss npocTedmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMH: CHUCTEMA JIMHEHHBIX ypaBHEHUU U €€ pElLICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN I pELICHUS IPAKTUYECKHUX 3a7a4.

Haxonute pemenus npocTENIINX CUCTEM M COBOKYITHOCTEN pPallMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopenupoBaTh peallbHbIE CUTyallMl Ha fA3BIKE aireOpbl, COCTABITH
BBIpa)KEHUS, YpAaBHEHHMs, HEPABEHCTBA M CHUCTEMbl IO YCJIOBUIO 3ajayH,
HCCIIEI0OBATh MOCTPOCHHBIE MOJIENIU C UCIOIB30BaHUEM anmnapara aireOpsl.

DOyHKUNH U TPaPUKH

OnepupoBaTh TMOHATUSMHU: TepuoAWYEcKas  (QYHKIUS, MPOMEXKYTKH
MOHOTOHHOCTH  (YHKIIMH, TOUYKM JKCTpeMyMa (QYHKUHUH, HauOobliee U
HauMEHbIIee 3HAaueHHs (QYHKIUM Ha MPOMEXYTKE; HCHOIb30BaTh HUX A
uccnenoBanus GQyHKINM, 3aJaHHON rpaduKoM.



OnepupoBaTh MOHATUSAMHU: TpaUKH MOKA3ATEIbHOM, JIOrapupMHUUECKOU HU
TPUTOHOMETPUUYECKUX (PYHKIMH; U300pakaTb UX Ha KOOPJIMHATHOM IJIOCKOCTH U
MCIIOJIb30BaTh JJIsl PEIICHHS] YpaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaUKH JHUHEHHBIX ypaBHEHUI
Y UCIOJIb30BaTh UX JUIsl PELIEHUSI CUCTEMbI IMHEHHBIX YpaBHEHUIA.

Ucnonw3oBate rpaduku QyHKIMA 11  UCCIEOBAaHMS MPOIECCOB MU
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX AUCIUILIHH.

Havana maTeMaTH4ecKOro aHaJiu3a

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (YHKILMS; TPOU3BOAHAS (DYHKINH;
UCIOJIb30BaTh T€OMETPUUECKUHN U (PU3NYECKUI CMBICT IPOU3BOIHOM ISl PEILICHUS
3a/ay.

HaxoauTe npou3BOgHbIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCISATD MPOU3BOIHBIE
CYMMBbI, TPOU3BEEHUS, YHACTHOTO (DYHKIIHIA.

Hcnonb3oBaTh MPOU3BOAHYIO AJIA HCClIeOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIIEIOBAHUS K TOCTPOEHUIO IPauKOB.

Hcnonb3oBaTh MPOU3BOAHYIO MJIsi HAXOXKICHHUS HAWIYYIIErO0 PpEIIeHUs B
NPUKJIAIHBIX, B TOM YHCJIE COLMAIbHO-I)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMH: TepBooOpa3Hass U  HMHTErpay; IOHUMATh
reoMeTpUYecKuil U GU3NUECKUN CMBICI HHTErpaa.

HaxonuTte nepBooOpa3Hble 3JIeMEHTAapHBIX (DYHKIIMM;, BBIYUCISATH HMHTETpal
no ¢popmyne Herorona—Jleitouua.

Pewate mpukinagHele 3aadyd, B TOM YHCJE COLUAIBHO-’KOHOMHYECKOTO H
(bu3nUecKoro xapakrepa, CpeACcTBaAMU MAaTEMAaTUYECKOTO aHAIH3a.



TEMATHUYECKOE IINIAHUPOBAHUE

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 12 1 brbmmorexa [OK
YHIIH. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS W HEPABCHCTBA
Jlorapudmmueckas KITHS.
2 HorapniMquCKHe (by:BI—IIIeHI/IH " 12 bubnmorexa [IOK
p M https://m.edsoo.ru/fl1c4afd
HEpPaBEHCTBA
Tpuronome €CKUe
3| rosien Tomomomermmenee : s buGorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBonas. [Ipumenenne mpou3BOHOM 24 1 httos://m.edsoo.ru/f1cdafd
bu6mmoreka [JOK
5 14 9
HICTPall 1 eI0 NpHMEHEHHA https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
6 C 12 1
HCTEMET YPABHEHHH https://m.edsoo.ru/f11c4afd
7 HarypanbpHble U 1enble yncia 6 bubmotera [JOK
P t https://m.edsoo.ru/f11c4afd
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
8 . 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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

IHOYPOYHOE IIVIAHUPOBAHHUE

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero KonTponnabic | IlpakTHieckHe u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 Crenens ¢ palluOHAIILHBIM 1 bubnnorexa [JOK
[IOKAa3aTeIeM https://m.edso0.ru/a52939b3
. bubmuorexa [JOK
2 CBofictaa cremei 1 https://m.edsoo.ru/ff601408
3 [IpeoOpa3oBanue BbIpakeHUH, 1 bubnuoreka [IOK
COZEpKAIIUX PALIMOHATBHBIE CTEIIEHU https://m.edso0.ru/3d87e248
4 [IpeoOpazoBaHue BhIpAKEHUH, 1 bubnuoreka [IOK
COoZEpKaIIUuX pallMOHAIBHBIE CTEIICHH https://m.edsoo.ru/343c6b64
5 [IpeoOpazoBaHue BBIpAKEHUH, 1 bubnuoreka [IOK
COAEpIKAIIUX PALlMOHAIIBHBIE CTEIIEHH https://m.edso0.ru/4064d354
6 [TokazaTenbHbIC ypaBHEHUS U 1 bubnuoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazaTenbHbIe ypaBHEHUS U 1 bubnuoreka [JOK
HEpaBEHCTBA https://m.edso0.ru/3d408009
3 [Toka3arenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 [Toka3arenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 Iloka3zarenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/536de727
11 IToxa3zaTtenpHast QpyHKIMSA, €€ CBOMCTBA 1 bubnuoreka [IOK



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

U Tpadux

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

KonTtposnsHas paboTa o teme
"CteneHs ¢ palMoHAIbHBIM

bub6mmoreka [{OK

12 nokasaresnem. [lokazarenbHast
https://m.edsoo.ru/58e8e2f2
¢ynkuus. [lokasarenbHble ypaBHEHUS U .
HepaBeHCTBA"
bu6mmoreka [IOK
1
3 Jlorapugwm tmena https://m.edsoo.ru/3e3230d4
14 JlecaTu4HbIE U HaTypajIbHbIE bubnuorexa [JOK
sorapumsI https://m.edsoo.ru/lea72162
15 [IpeoOpa3oBanue BbIpakeHUH, bubnuoreka [IOK
CoJIepXKaIiux Jorapudmol https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBanue BbIpaskeHUH, bubnuoreka [IOK
CoJIepXKaIIuXx Jorapudmbl https://m.edsoo.ru/4beff03b
17 [IpeobpazoBaHue BhIpAKEHUH, bubnuoreka [IOK
coJIepXKaIiux Jorapudmol https://m.edsoo.ru/fe189f2d
18 [IpeobpazoBaHue BBIpAKEHUH, bubnuoreka [IOK
coJiepKaIiux Jorapudmol https://m.edsoo.ru/fadb8aab
19 JlorapudmMuueckre ypaBHEHUS U bubnuoreka [JOK
HEpaBEHCTBA https://m.edso00.ru/3034724e
20 Jlorapudmuueckue ypaBHEHUS U bubnnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckue ypaBHEHUS U bubnunoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/9e3f4bc9
29 Jlorapugmuueckue ypaBHEHHsS U bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudmuueckas QyHKIM, €€ bubnuoreka [IOK

CBOIicTBa U rpaduk

https://m.edsoo.ru/d68bbe9d



https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d

24 Jlorapudmruueckas GyHKIus, €€ bubnmoreka [JOK
CBOIiCTBA U rpaduk https://m.edso0.ru/9d102051
Tpuronomerpuieckue GyHKIUH, UX bubnuorexa [JOK

25 .

CBOMCTBA ¥ TpaduKu https://m.edsoo.ru/beeff646

26 Tpuronomerpudeckne GyHKIUHU, HX bubnuorexa [JOK
CBOMCTBA ¥ TpaduKu https://m.edsoo.ru/d2e4601b

97 Tpuronomerpruyeckue GyHKINU, UX bubnnorexa [JOK
CBOMCTBa U rpaduku https://m.edsoo.ru/ba9da96d

28 Tpuronomerpruyeckue GyHKINU, UX bubnnorexa [JOK
CBOMCTBaA U rpapuku https://m.edsoo.ru/24ab3c53

29 [IpuMeprl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/5272b9al

30 [IpuMeprl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEpPABEHCTB https://m.eds00.ru/0c837397

31 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEpPABEHCTB https://m.edso0.ru/e6e1901f

32 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [JOK
HEpPABEHCTB https://m.eds00.ru/0f903c75
KonTposnpHas paboTa 1o teme
"Jlorapudmudeckas QyHKITHSA.

Jlorapugmuueckue ypaBHEHHs U
33 Hepalls)elfc):TBa.TpHFOZIzMeTqueCKHe bubmmorexa [JOK
https://m.edso0.ru/10130727
(GYHKIMH B UX
rpa¢uku. Tpuronomerpryueckue
HepaBeHCTBA"
bu6mmoreka [JOK
34 Henpeperarie dynicumt https://m.edsoo.ru/403bfb0d
35 MeTo1 MHTEPBAJIOB JJIs PELICHMUS bubnuoreka [IOK



https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d

HEPABEHCTB https://m.edso0.ru/6db0b423
MeTto1 MHTEPBAJIOB JUIsl pELIEHUS bubmuorexa [IOK
36
HEPaBEHCTB https://m.edsoo.ru/Oadbcelb
bubmmoreka [{OK
7 IT
3 pom3BOAHas pyHicuH https://m.edsoo.ru/0731ad3d
bubmmoreka [IOK
IT
38 POU3BOAHAA PyHKLHH https://m.edsoo.ru/723dd608
39 I'eomerpuueckuii u GU3NYECKUIN CMBICT bubnuorexa [JOK
MIPOU3BOTHOM https://m.edsoo.ru/6c8d36ff
40 I'eomerpuueckuii u GU3NYECKUIN CMBICIT bubnuoreka [IOK
MIPOU3BOTHOM https://m.edsoo.ru/a413eca9
bu6moreka [IOK
41 IT 7
POH3BOJHBIC SIEMEHTAPHIX (yHKIUHH https://m.edso0.ru/c7550e5f
. bu6mmoreka [IOK
42 [Tpou3BoIHBIE 2JTIEMEHTAPHBIX (DYHKIIHMA httos://m.edsoo.ru/14ab3cdb
43 [IpousBoHAs CyMMBI, TPOU3BEACHUS, bubnuoreka [IOK
4acTHOTO (YHKITUN https://m.edsoo.ru/c12a0552
44 [IpousBoHAsS CYMMBI, MPOU3BEICHHUS, bubnuoreka [JOK
4aCTHOTO (YHKITUN https://m.edso0.ru/d598f201
45 [IpousBoHAS CYMMBI, MPOU3BEICHHUS, bubnuoreka [JOK
YacTHOTO (YHKIIH https://m.edsoo.ru/1de34d4d
[IpumeHeHne Mpou3BOTHOM K
46 I/I(iﬂe OBaHI/Hopcb K II/[HZ Ha bubmmorexa [IOK
A YHIH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB U 3KCTPEMYMBI
I o
ceneno 10 QYHKI https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U SKCTPEMYMBbI
48 [IpumeHeHne Mponu3BOIHON K bubnuoreka [IOK



https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
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https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
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WCCIIeIOBAaHUIO (PYHKIIMIA HA
MOHOTOHHOCTB U 3KCTPEM YMBbI

https://m.edsoo.ru/0b411edd

[IpuMeHeHnne npon3BOIHON K

bub6mmoreka [{OK

49 HCCIIEOBAHUIO KM Ha
A pymxn https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
Haxoxnenne HauOOJIBIIIETO U
50 HAaWMEHBIIIETO 3HAUYCHUS (DYHKIIMH Ha bubnmorexa LHOK
i https://m.edsoo.ru/fac78f05
OTpE3Ke
Haxoxnenne HanOOJIBIIErO U
o1 HauMEHBIIEero 3HaueHus (PyHKIUH Ha brbmmorexa [OK
i https://m.edsoo.ru/fb6a8acf
OTpEe3Ke
Haxoxnenne HanOOIIBIIETO U
52 HauMEHBIIEero 3HaueHus (PyHKIUH Ha bubamorera LOK
i https://m.edsoo.ru/cffcb7e5
OTpEe3Ke
Haxoxnenne HanOOJIBIIErO U
53 HaWMEHBIIIETO 3HaYeHUs (PyHKIIMH HA Bubnmorexa [JOK
YHEH https://m.edso0.ru/d9469916
OTpEe3Ke
Haxoxnenne HanOOIIBIIETO U
54 HaWMEHBIIIETO 3HaYeHUs (PYHKIIMHA HA Eubmrorexa HOK
i https://m.edsoo.ru/ad15000e
OTpE3Ke
Haxoxaenne HanOoIbIIEro U
55 HaWMECHBIIIETO 3HaYCHUs (PYHKIIMHA HA Eubmorexa OK
i https://m.edsoo.ru/86adcbfd
OTpEe3Ke
[IpuMeHeHre MPON3BOIHOM /ISt
HAXO0XIEHUS HAWIYYIIIETO PELICHUS B
i p bu6mmoreka [JOK
56 MPUKIIAIHBIX 3a/1a4ax, JJIst

OIIpeJeTIeHUs] CKOPOCTH IIpoliecca,
3aJJaHHOTO (GOPMYJIOH UK rpaduKoM

https://m.edso0.ru/13205d80



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

KonTtposnsHas paboTa 1o teme

bubmuoreka [IOK
>7 "Tp OmBOHHﬁI' Hpuvenerne https://m.edsocI)_.[ ru/f8edsf99
MIPOU3BOTHOM
58 [lepBooOpa3nas. Tabmuma bubmmoreka [IOK
MIEePBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 IlepBooOpa3nas. Tabmuua bubmorexa [IOK
epBOOOPa3HBIX https://m.eds00.ru/30c3697b
60 HNHTerpain, reoMeTpUYECKHil 1 bubnnorexa [JOK
(u3nuecKkuil CMbICT UHTErpaja https://m.eds00.ru/391272c9
61 WHTerpain, reoMeTpUYECKHil 1 bubnuoreka [IOK
(bM3UYECKU CMBICIT HHTETpaIa https://m.edsoo.ru/d359fb5f
62 WHTerpain, reoMeTpUYECKHi 1 bubnuoreka [IOK
(buznuecKkuit CMbICT UHTErpaja https://m.edso0.ru/07eb464b
63 Brruucnenue unterpana no gopmyie bubnuoreka [IOK
Herorona—JleiiOauna https://m.edsoo0.ru/b9b225c3
64 Brruucnenue unterpana no Gopmyme bubnuorexa [JOK
Herorona—JleiiOauna https://m.edso0.ru/b800deb4
65 Brruncnenue unterpana no gopmyie bubnuorexa [JOK
Herorona—JleitOHuna https://m.edsoo.ru/f5eed075
66 Brruncnenue unrerpana no gopmyie bubnuoreka [JOK
Herorona—JleitOHuna https://m.edsoo.ru/41da431a
67 Cucrembl TMHENHBIX YPaBHEHUN bubmorexa LIOK
https://m.edsoo.ru/h648235a
68 Cucrembl TMHENHBIX YpaBHEHUN bubmorexa LIOK
https://m.edsoo.ru/5ab83864
Pemenune npukiaaHbIx 3a1v[aq c BuGmiorexa LIOK
69 MIOMOIIIBIO CUCTEMBI INHEUHBIX

yYpaBHEHUH

https://m.edsoo.ru/a4d65ee5



https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
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https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
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Pemrenne npukiagHeIx 3a1a4 €

70 MOMOIIIBIO CUCTEMBI JINHEUHBIX Bubmmorexa LIOK
. https://m.edsoo.ru/aa5962el
ypaBHEHUH
Cucrembl U COBOKYITHOCTH IIEJIBIX,

71 palMOHANBHBIX, UPPALMOHAJIBHBIX, bubnuorexa [JOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.eds00.ru/48190472
YpaBHEHUI U HEPABEHCTB
Cucrembl U COBOKYITHOCTH IIEJIBIX,

7 palOHANBHBIX, UPPALMOHAIBHBIX, bubnuorexa [JOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUN U HEPABEHCTB
CuctemMbl 1 COBOKYITHOCTH IICJIBIX,

73 paloOHANBHBIX, UPPALUOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHUIN U HEPABEHCTB
CucremMbl 1 COBOKYITHOCTHU LIETBIX,

74 palMOHaANIBHBIX, UPPALMOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTAPHUPMUICCKUX https://m.edsoo.ru/81cccfe9
ypaBHEHUI U HEPABEHCTB

75 Hcnons3oBanue rpadukoB GyHKITHI bubnuoreka [JOK
JUISL pEIIeHUs] YPaBHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonb3oBanue rpadukoB QpyHKIU bubnunoreka [JOK
JUISl peLIEHUS YPAaBHEHUHN U CUCTEM https://m.edsoo.ru/a7d95f79
[IpumeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO

bu6mmoreka [JOK
77 MaTeMaTHYECKHUX 3a/1a4y U 33]1a4 U3

Pa3IUYHBIX 00JIaCTe HAYKH U
peanbHOM KU3HU

https://m.edsoo.ru/ca878deb



https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
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KonTtposnsHas paboTa 1o teme

78 "NHTerpan u ero npuMeHEHUs. bubmmorera LIOK
. https://m.edso0.ru/471c735b
Cucremsbl ypaBHeHUI"
HarypaneHble u 1iensle yncia B 3aa4ax bubnuorexa [JOK
79 .
W3 peaNbHOM KU3HU https://m.edsoo.ru/3ceel327
80 HarypaneHble u niensle yncna B 3aa4ax bubnuorexa [JOK
W3 pEeAbHOM )KU3HU https://m.edsoo.ru/a35a131d
81 HarypaneHble u niensle yncna B 3aa4ax bubnnorexa [JOK
W3 pEeAbHOM )KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haky JeTMMOCTH LIEIBIX YUCE Bubnuorexa LTOK
https://m.eds00.ru/51696a67
83 [Tpu3HaKH NETUMOCTH LETBIX YHCE bubamorera LOK
https://m.edsoo.ru/fab81cOe
84 [Ipu3HaKK JETMMOCTH HETBIX YUCE bubmorexa HOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpEeHnue, o6o0IICHNE, bu6mmoreka [IOK
cUCTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/0312cf8c
86 [ToBTOpEeHUE, 0600IICHNE, bu6mmoreka [JOK
cUcTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpEeHUE, 0600IICHNE, bubnuoreka [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo0.ru/e8b87729
88 [ToBTOpEHUE, 0000IICHNE, bubnnoreka [JOK
cUucTeMaTu3alus 3HaHUU. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpEHUE, 0000IICHNE, bubnnoreka [JOK
cUCTeMaTU3alys 3HaHWW. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpEenue, 06061IeHNE, bu6mmoreka [JOK
cUCTeMaTU3alus 3HaHUW. Y paBHEHUS https://m.edsoo.ru/337aad59
91 [ToBTOpenue, 06061IeHNE, bu6mmoreka [JOK



https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
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cucreMarusanus 3Hanuii. HepaBeHncrsa

https://m.edsoo.ru/a86014el

92 [ToBTOpEenue, 060061ICHNE, bubmuoreka [JOK
cucreMarusanus 3HaHuil. HepaBeHcTBa https://m.edso0.ru/5c45a60a
93 [ToBTOpEnue, 06001ICHNE, bubmuoreka [JOK
cucreMarusanus 3HaHuil. HepaBeHcTBa https://m.edso0.ru/19304aba
94 [ToBTOpEenue, 060611eHNE, bubnnorexa [JOK
cucremaTtusanus 3Hanuil. HepaBencTsa https://m.edso0.ru/c3d4b282
[ToBTOpeHnue, o6o0IICHNE,
95 cucremaTtusaius 3HaHui. CHCTEMBI bubmorexa HOK
. ’ https://m.edsoo.ru/a20b8a4c
YpaBHCHHIA
[ToBTOpenue, o6o0IICHNE,
96 cucremaTtusalus 3HaHui. CHCTEMBI bubmorexa HOK
. ' https://m.edso0.ru/a012476d
YpaBHCHHIA
97 [ToBTOpEeHue, 0600IICHNE, bu6mmoreka [IOK
cuctemaTusanus 3HaHuil. OyHKun https://m.edsoo.ru/d620c191
98 [ToBTOpEeHnue, o600IICHNE, bu6mmoreka [IOK
cuctemaTusanus 3HaHuil. OyHKun https://m.edso0.ru/7017196f
bu6mmoreka [IOK
99 4 &
TOTOBAI KOHTPOJIRHAL pabota https://m.eds00.ru/513¢9889
100 Hrorosas koHTpoJIbHAs paboTa bubmmorexa [JOK
https://m.eds00.ru/2276973
O0o001Ienne, cucTeMaTH3anusa 3SHaHUH
101 3a Kypc anreOpbl U Hayal bubnuoreka [IOK
MaTeMaTh4ieckoro anamuza 10-11 https://m.edso0.ru/3330f7ef
KJIACCOB
O0o001Ienne, cucTreMaTH3anusa 3SHaHUH
bu6mmoreka [JOK
102 3a Kypc anreOpbl 1 Haval

mareMaruueckoro aaiausa 10-11

https://m.edsoo.ru/cead345e
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KJ1aCCOB

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

11 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BEIYUCICHUS
OnepupoBaTh MOHATUSMU: HaTypallbHOE, II€JIO€ YMCIO; HCIO0JIb30BATh
1.1 MPU3HAKK JIETUMOCTH UEJbIX YHCEN, Pa3JIO)KEHUE YHCIIa Ha MPOCTHIE
MHOHUTEJH JIJIs1 PEIICHHS 3a7a49
1.2 OnepupoBaTh MOHIATHEM: CTETIEHB C PAIIMOHATBHBIM TIOKa3aTeIeM
13 OnepupoBaTh  TMOHATUAMH: JorapudM  YWCIa, JACCITHYHBICE U
' HaTypaJbHbIE JoraprudMbI
2 VYpaBHEHHs 1 HEPaBEHCTBA
[IpuMeHsTh CBOWMCTBA CTEMEHW ISl TPEOOpa3OBaHUS BBIPAKEHUH,
2.1 OTIEpUPOBATh MOHATHAMH: TOKa3aTeIbHOE ypaBHEHUE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHHUM U HEPABEHCTB
BoinonHaTe mpeoOpa3oBaHus BBIPAKEHHUH, COAEpKAIUX JIOTapU(pMBbI;
2.2 OTIEpUPOBATH MOHATHAMHU: JIOTapU(MUUYECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YPaBHEHUI 1 HEPABEHCTB
2.3 Haxoauth perienus mpocTeHIMX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaThb TOHSTUSMU: CHCTEMa JIMHEHHBIX ypaBHEHHH U &
24 pellieHre; UCTOIb30BaTh CHCTEMY JTUHEHHBIX YpaBHEHHM ISl pEIICHUS
MPAKTHYECKUX 33734
2t Haxomuth  pemieHuss NOpOCTEMIIMX CHCTEM W COBOKYIHOCTEM
' palroHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MopenupoBaTh peanbHble CUTYallMHM Ha S3bIKE anreOpbl, COCTAaBIIATH
26 BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI 10 YCIOBUIO 3a7auH,
' UCCIIEJIOBaTh TOCTPOEHHBIE MOJENM C WCIOJIb30BaHWEM armapara
anreOpbl
3 OyHKIMK U TpaduKu




OmnepupoBaTh TMOHATHAMHU: TEPHOAMYECKas (QYHKIHS, POMEKYTKH

MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMma (pyHKIMH, HauOoJbIIEe H

3 HaMMEHbIIee 3HaYCHUS! (PYHKIIMHA Ha TMPOMEKYTKE; UCIIOIB30BATh UX IS
uccienoBanust GyHKIUH, 331aHHOM rpaduKoM
OmnepupoBaTh MOHIATUSAMHE: TPadHUKH TOKA3aTEIbHOM, JIOTapU(PMHUIECKON 1
3.2 TPUTOHOMETPUYECKUX (DYHKIMIA; H300pakaTh WX Ha KOOPIMHATHOM
IUIOCKOCTH U UCIOJIb30BATH JIJIsl PELLICHHS] YpaBHEHHUM U HEPABEHCTB
N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TI'padUKH  JTHUHEHHBIX
3.3 YPaBHEHUN M HCIIOJIb30BATh MUX Ui PELIEHUS CHUCTEMbl JMHEWHBIX
YpaBHEHU U
3.4 Wcnonb3oBark rpaduku (QyHKIUN A8 HCCIEIOBaHUS IPOLECCOB HU
' 3aBUCHUMOCTEHN U3 APYruX YU4eOHBIX TUCHUILUIMH
4 Havanma maTemaTnueckoro aHaimsa
OnepupoBaTh MOHATHSMU: HeNpepbiBHAasg (YHKIUS, MPOU3BOAHAA
4.1 (YHKIMM; HCIOJIb30BATh T'€OMETPUYECKUN U (PU3MYECKHI CMBICIT
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
4 HaxonuTe  mpoW3BOAHBIE  BIEMEHTApHBIX  (QYHKIMHA, BBIYMCIATDH
' IIPOU3BO/IHBIE CYMMBI, IIPOU3BEIEHMS, YACTHOTO (DYHKIUI
Hcnonps3oBaTe MPOU3BOAHYIO JUId  HCCIENOBaHUS  (QYHKIUM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3YNIbTAThl UCCIEIOBAHUS K
HOCTPOEHHIO IPpahuKOB
a4 Hcnonbs30BaTh NPOU3BOIHYIO ISl HAXO0XKAECHUS HAWIYUIIEro peleHHs B
' IPUKJIAHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHUX, 3aauax
45 OmnepupoBaTb MOHATUSAMHU: IE€pBOOOpa3HAas W HUHTErpaj; IOHUMATh
' reoMeTpu4ecKuil 1 pu3nyecKuii CMbICT HHTErpaja
p Haxonute nepBooOpa3zHble 31€MEHTapHbBIX (QYHKIMH, BBIYMCIATD
. uHTerpani no gopmysne Hetorona — JleiiOnuna
47 Pemate npukianHelie 3a1a4u, B TOM YHUCJIE COLMATBHO-3KOHOMUYECKOTO

)51 (I)I/BI/ILICCKOFO XapakTepa, cpeacTBaMu MaTEMAaTUICCKOI'0 aHAJIN3a




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

Kon IIpoBepsieMblii 3JIeMeHT coiepKaAHUS
1 Yucna v BIUKCICHUS
1.1 Harypanenbie u nensie uncina. [Ipu3Haky JeIMMOCTH LEIbIX YUCEI
1.2 Crenens ¢ pallnoHaJIbHBIM M0Ka3zareaeM. CBOMCTBA CTENEHU
1.3 Jlorapudm yucna. [lecaTnynble U HATypaJIbHBIC JTOTapH(PMbI
2 VYpaBHEHMS 1 HEpaBEHCTBA
2.1 [IpeoOpa3oBanue BbIpaKEHUH, cOoAepKALUX JIOTapUPMBbI
25 [IpeoOpazoBanne BBIpaKEHHIA, COACPIKAIINX CTENIEHN C PAMOHATBHBIM
' roKasarejaemM
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
24 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 Cucrembl JIMHENHBIX ypaBHEHMH. PemleHne MNpuKIagHBIX 3a4a4 € I[TOMOIIbIO
' CHUCTEMBI JINHEHHBIX YpaBHCHUHN
2.7 CucteMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB
28 [IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a1a4
' Y 33/1a4 U3 Pa3IMYHBIX 00JaCTel HAYKH M peabHOMN KU3HU
3 OyHKIUU U TpauKu
Oyukius. Ilepuoguueckne ¢yHkuuu. I[IpoMexyTku MOHOTOHHOCTH (DYHKIMH.
3.1 MakcumymMbl W MUHUMYMBl (GyHKIUUA. HawnOosiblliee W HaWMEHbIIEE 3HAYCHHE
(GYHKLMHU Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpaduKu
3.3 [TokazarenbHas u norapudmuueckas GyHKIIUN, KX CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpagukoB (GyHKUUH 11 pellieHUs] ypaBHEHUH 1 JIMHEHHBIX cCUCTEM
Hcnonws3oBanue rpagukoB (yHKUMH A8 HUCCIENOBaHMUA  MIPOLECCOB U
3.5 3aBHCUMOCTEH, KOTOpble BO3HMKAIOT NpPU pEIIeHHM 3a7ad W3 JAPYTUX Y4eOHBIX
MIPEIMETOB U PeabHOM KU3HU
4 Hauana maTemaTtuueckoro aHaiausa
4.1 HenpepbiBHble GyHKIIMN. METO HHTEPBAIOB /s pellIeH!s] HEPaBEHCTB
4.2 [IpousBoanas ¢pyHkuu. ['eomerprueckuii 1 GU3NIECKUl CMBICI TPOU3BOIHON
4.3 IIpousBoanble 3neMeHTapHBIX (QyHKUUNA. DOpMyNIbl HaXO0XKIAEHUS MPOU3BOIHON




CYMMBI, IPOU3BEACHUS U YaCTHOTO (DYHKIUH

[IpuMeHeHre NPOU3BOAHON K HCCIEIOBaHMIO (YHKIMA HAa MOHOTOHHOCTb H

4.4 SKCTpeMyMbl. HaxosxaeHne HauOOJbIIer0o ¥ HaUMEHBLIET0 3HA4YeHUs (PYHKIMHA Ha
OTpE3Ke
[IpumeHeHre TpOU3BOAHOM JUIsl HAXOXK/IEHUS! HAWTYYILEro peueHus B MPUKIIa HbIX

4.5 3amadax, IS ONpPENeNICHHs CKOPOCTH WpoIecca, 3aJaHHOTO (OpMYIION HiH
rpaduKom

4.6 [TepBooOpa3nas. Tabmuiia nepBooOpa3HBIX

47 WuTerpan, ero reoMeTpuueckuii U pusnueckuil cMpici. Beruncnenue nHTerpana mno

dbopmyne Hetotona — Jleitoauia




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, CIIJCTBUE, CBOMCTBO, NpPU3HAK, JO0Ka3aTENbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYyIUpOBaTh
o0paTHOE U TPOTHBOIIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH JA0Ka3aTCJIbHBIC PACCYXICHUA npu pCUICHUA 3aaad,
OLICHUBATH JIOTUYCCKYHO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
OIICpUPOBATH IMOHATHUAMHU: MHOXKECTBO, IMOAMHOKCCTBO, OICpAllMU HAI
MHO)KECTBAMH; YMEHHE WCIOJbh30BaTh TEOPETUKO-MHOKECTBCHHBIN
anmapar it OTIMCaHUs PEATbHBIX TPOIIECCOB | SBICHUN U TIPU PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATh MOHATUSAMU: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad 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 II0Ka3aTcCJiICM, CTCIICHb C JIeHCTBUTEIbHBIM
IIOKAa3aTcCJICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK IIO MOAYIIIO, pPAlUMOHAJIBHOC 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 Ipu 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, npeo6pa30BaHH;1 ,[[pO6H0-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATH IMNMOHATHAMH: IOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OecKOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcKas MpPOTpeccHs; YyMeEHHE
3a/1aBaTh M0CJIEI0BATEILHOCTH, B TOM YHCJIE C IOMOULIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YHMCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHIECKHe IEWCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaThH
MOHATHAMM:  MaTpuma 2x2 u  3X3, omnpenenurenb MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(MUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; YyMEHHE OIEpUPOBATH
MOHATHUSIMH: TOKJECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpPaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOINBI PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPaBEHCTBA M CHCTEMBl C NAPAMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI Il PEUICHUS MATEMAaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peaibHON )KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMH, OTFPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMMEHbIlIee 3HAYCHUS
(YHKIIMY HA IPOMEXKYTKE, HepepbiBHAsA (GYHKIHMSI, aCUMITOTHI rpaduka
(GyHKIMY, TIepBast U BTOpasi MPOU3BOAHAS (PDYHKI[UU, TEOMETPUUECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Has, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMITO3UIIUH (DYHKIIMI, HAXOJAUTh YpaBHEHHE KacaTelbHOU K rpaduxy
(YHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE WCIONIb30BaTh MPOU3ZBOJIHYIO JJS HCCIEAOBAaHUA (PYHKIIUH,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWME 3HaueHUs (YHKIUI; CTPOUTH
rpauky MHOTOYJIEHOB C HCIOJb30BaHHEM ammapara MaTeMaTH4ecKoro
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
WHTETpana; MPUBOIUTh MPUMEPhl MATEMATUYECKOTO MOJICITUPOBAHUS C

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAs
GbyHKIus, KOMOO3ULUs (YHKUWH, JWHEWHas (QyHKIHS, KBaapaTHYHAS
¢byHKIMS, paroHaibHas GyHKIMS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE  (QYHKIHMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GbyHKIMHU, TOKa3aTenbHass W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKUIMH, BBIIOJIHATH MpeoOpa3zoBaHUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 17151 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPHU PEIIeHUH 3a7ad U3 JIPYruX Y4eOHbIX IMPEIMETOB U
3a/1a4 U3 pealbHOM JKU3HHU; BbIpaXaTb (POPMYIaMH 3aBUCUMOCTH MEXKIY
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 33/la4ll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHUS, YPaBHEHHS, HEPABEHCTBA U HUX
CUCTEMbI IO YCIIOBHUIO 33/1ayH, HCCIEAOBaTh IOJYYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYaIlMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJENIM C HCIIOJIb30BAHUEM  aIlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh MOHATUAMU: cpeliHee apudmMeTnueckoe, MeuaHa,
HauOoJiplllee M  HAuWMEHblIee 3HAYeHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHWE YHCJIOBOIO Habopa; YMEHHE U3BJIEKaTh,
UHTEPNPETHPOBaTh HMH(GOPMAIMIO, TMPEACTABICHHYI0 B TalnMuax, Ha
JMarpaMmmax, rpagukax, OTpa)xarollyto CBONCTBA pealbHbIX IPOLECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIMIO C IOMOIIBIO TAaONHUIl U THarpaMmM;
UCCIIEIOBaTh CTATUCTUYECKHE [aHHBbIE, B TOM YHUCIIE C NPUMEHEHHEM
rpadUUecKux METOJOB U  JJIEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOAEGHUS C TOMOULIbIO JUarpamm

pacccuBaHuAa U JIMHEHHOM perpeccuun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4aWHOTO COOBITUS; YMEHHE BBIYHUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJIOB; HPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOpMYITy MOJTHOMN
BepOSATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HOHATUSIMU:  CIydailHas BEJIWYMHA, pACIpPENETICHUE BEPOSATHOCTEM,
MaTeMaTHUYeCKOEe OKHUJaHHWE, TUCHEPCUs U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHbBI, (YHKIUM pacrnpeieneHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX pacHpelesieHud Jyis
pelleHns 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEI0BAHUMN; YMEHHE NPUBOAUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSMU: COUYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHHH, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHMS UIsl peLLICHH 3a1a4;
OLICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMenue onepupoBaThb MOHATUSMU: TOYKA, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
JIBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMpPsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIY MPSMBIMH, YrOJ MEXAY MNPSAMONW U IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMU, PAaCcCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEXY TUIOCKOCTSIMHU; YMEHUE HCIIOIb30BaTh MpU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH 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, mapajuienenumnen, Npu3Ma, OUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIalb
MOBEPXHOCTH MHUPAMUJbI, MPU3MbI, KOHYCa, LWIMHApA, 00BEM KyOa,

OpsAMOYTOJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LNUIWHIApPA,




KOHYCa, 1l1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; yMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (PUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBATH ONPENEIeHUsI H3y9aeMbIX (UTYP, BBIIBUTATH TUTIOTE3bI
O CBOHCTBaxX M MPHU3HAKAX €OMETPUYECKUX (PHUTYp, OOOCHOBHIBATH HIIU
OmnpoBepraTh HX; yMEHHE MNPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTENIbHBIE

MOCTPOCHUS

11

VYMenne OIICpHUpOBATH IIOHATHUAMU: JABUXKCHUC B MMPOCTPAHCTBC,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpHI, B TOM 4YHCJE B MPHUPOJE,
HUCKYCCTBE, APXHUTCKTYpPE; HUCIOJIb30BaTh TI'€COMCTPUUYCCKUEC OTHOIICHUA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHUHBI (IJIMHA,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, IUIONaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
WCIOJIb3YSl MU3y4eHHbIE (QOpPMYJIbl M METObI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MMIMHAPA, MIOWAaAb cepsl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
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 BCKTOPA Ha YHUCIIO, PA3JI0KCHUE BCKTOpa IIO 633H0y,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPaMH; YMCHUC HCII0JIL30BATh BCKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MCETOJ
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  pacCliO3HAaBaTb

NOpOsABJIICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIUTH




IIpUMEpPBl  MAaTEMAaTHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOU

MaTeMaTU4EeCKOU HAyKH




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 cTemneHu. JleficTBus ¢ apudmeTnyecKuMu
' 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  uyuciaa. ApudMETHYECKHE OTNepalud C JeHCTBUTEILHBIMU
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-paIIMOHATIbHBIC 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 TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cuCTeMbl JTMHEWHBIX ypaBHEHUH. OnpeenuTeNlb MaTPHIIBI




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 Crenennass (QyHKIOMS C HATypaJbHBIM W IIeNIBIM TOKaszareneMm. 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 ¢yHkumid. CBoiicTBa  (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauana maTematudeckoro ananusa
4.1 [TpousBomnas pynkuun. [IponsBoaHbIC 2TeMEHTApHBIX (PYHKITHN
[IpuMeHeHre TNPOM3BOTHOW K WCCIEIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOOoJbIIero U HaWMMEHBIIETO 3HAYCHHUS (PYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Oiisiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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