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Conep:xanue 00y4eHHust
10 kaace
MHo:xecTBa M JIOTHKA

MHokecTBO, omepald HaJd MHOXECTBaMHM M HUX cBoiicTBa. Jluarpammel Oinepa—BenHa.
[IpruMeHeHne TeOpPETUKO-MHOKECTBEHHOTO amrapara sl ONMMCaHus PeajbHbIX MPOLIECCOB U SIBICHUM,
[P PELICHUH 3a/1a4 U3 IPYTUX YYCOHBIX IIPEIMETOB.

Onpenenenne, Teopema, CBONCTBO MaTEMaTUYECKOro OOBEKTa, CIEACTBUE, J0Ka3aTelIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUSI.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHBIC TPeoOpa3oBaHus. Y paBHCHHE, KOPSHb ypaBHEHUs. PaBHOCHIIbHEIC
YpaBHEHUS U ypaBHEHUS-CIEACTBUS. HepaBeHCTBO, pelieHre HEPABEHCTBA.

OcHOBHBIE METOJBI PEIICHUS LEJIbIX M JAPOOHO-PAlMOHANBHBIX YPAaBHEHHH M HEPaBEHCTB.
MHorowieHsl OT OJHOM NEPEMEHHOMN. /lereHre MHOro4jieHa Ha MHOTOWIEH ¢ ocTaTKoM. Teopema besy.
MHorowieHsl ¢ nenbivMu kodpunuentamu. Teopema Buera.

[IpeobpazoBanust YMCIOBBIX BBIPAKEHUHN, COJIEPKAIINUX CTEIIEHN U KOPHHU.

Uppanmonanbusie ypaBHeHUsI. OCHOBHBIE METO/IbI PEUICHUS UPPALIMOHATLHBIX YPAaBHEHUH.

[loka3zaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTENbHBIX YPABHEHUH.

[IpeoOpa3zoBanue BhIpaKEHUH, COIEPIKAIIMNX JOTaprU(PMBI.

Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METOBI PEIICHHUS JIOTAPU(PMUICCKIX YPAaBHEHUH.

OcHoBHble TpuroHoMeTpuueckue Gopmyssl. [IpeodpasoBanne TPUTOHOMETPUUECKUX BBIPAKEHUH.
Peuienne TpuroHOMeTpUYECKUX YPaBHEHUI.

Pemienne cucrtem JMHEHHBIX ypaBHEHMM. Marpuima CUCTEMbl JIMHEHHBIX YPaBHEHMIA.
Onpenenurens MaTpuilbl 2X2, €ro reOMETPUYECKUN CMBICT U CBOWCTBA, BBIUMUCICHUE €T0 3HAYCHHS,
MIPUMEHEHUE OIpPEACIUTENs I PELICHUs CUCTEMbl JMHEHHBIX YpaBHEHMU. PenieHue npukiiagHbIX
3a/1a4 € MOMOIIBI CUCTEMBI JIMHEMHBIX ypaBHEHUM. VccnenoBanre NOCTPOEHHOM MOJEIN C MOMOILBIO
MaTpHUIl ¥ OTIPEICITUTEIICH.

[locTpoeHne MareMaTHYeCKMX MOJEIEH pealbHOM CUTyallud C IIOMOILIBIO YpPaBHEHUH H
HepaBeHCTB. [IprMeHeHne ypaBHEHH M HEPABEHCTB K PEIICHUI0O MAaTEMAaTHYECKHUX 3a7ad W 3ajad u3
pa3IMYHbIX 00JacTel HAyKH U PealIbHOM JKU3HH.

DyHKIUH U TPaGUKH

OyHKIus, crocoObl 3amanus QyHKuuu. B3anmuo oOpatHble QyHKImu. Kommnosunums ¢GyHKIHN.
['paduk pyHkunu. InemenTapHbie IpeodpazoBanus rpaduKkoB HYHKIUH.

Ob6nactp ompeneneHUs W MHOXKECTBO 3HaueHWd ¢yHkumu. Hymu ¢yakmun. [IpomexyTku
3HakonocTossHCcTBA. YErHpie u HeuétHeie (yHkimun. I[lepumoamueckne ¢yHkuuu. IIpomexyTkn
MOHOTOHHOCTH (pYHKIMHU. MakCUMyMbl 1 MUHUMYMBI (pyHKIMHA. Hanbonpee 1 HanMeHbIee 3HaYCHUs
(GYHKLHU Ha IPOMEKYTKE.

JluneiiHas, KBajJpaTW4yHas U JpOOHO-IMHENHHass (QYHKUMU. OJIEMEHTapHOe HCCIe0BaHUE U
MOCTPOEHUE UX rpaUKoB.

Crenennast QyHKIHS C HATypaJIbHBIM M LIEJTBIM TIOKa3ateneM. E€ coiicTBa u rpaduk. CBolicTBa U
rpaduK KOpHs n-oi cTeneH Kak pyHKIUU 0OpaTHOM CTENEeHU C HaTypallbHbIM IIOKA3aTENIEM.

[TokazarenbHas u norapudmuyeckas (yHKIUM, uUX cBoiictBa U rpaduku. Mcnonb3oBaHue
rpadukoB GpyHKIHIN 1T PEIICHUST ypaBHESHUH.

Tpuronomerpuveckass OKpPY>KHOCTb, ONpPEACICHHE TPUTOHOMETPUYECKUX (YHKIMA YHCIOBOTO
apryMeHTa.



QOyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAIBHBIX Ipoleccax W sBIeHUsAX. [paduku peanbHBIX
3aBUCHMOCTEH.

Yuciia ¥ BbIYUCICHUSA

Pannonaneupie umcna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOHM, MPOLEHThl, OECKOHEYHbIE
nepuonuueckue npobu. Ilpumenenue npoOel M TPOIEHTOB JUIS PEUICHHS NPUKIAIHBIX 3a1ad U3
pa3IMYHBIX OTpaCied 3HAHUW U pPealbHOM JKU3HH.

JleiicTButenpHble yncia. PaimonansHble 1 UppalMoHaIbHble yncia. Apudmernyeckue onepamuu
C JEWCTBUTEIbHBIMU YHCIaMU. MoJynb JEHCTBUTENBHOTO 4Mciaa M ero cpoicTBa. [IpubmmkéHHbIE
BBIYMCIICHHUS], IPABUJIA OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenenb ¢ nenbiM nokasatesneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl 3anucu
JICHCTBUTEIIBHBIX YMCEN IS PEIICHNS IPAKTUYECKUX 3aa4 U IIPECTaBICHUS JaHHBIX.

ApudmeTnieckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

Crenens ¢ pallMOHANBHBIM I1OKA3aTeIEM U €€ CBOMCTBA, CTENEHb C ACHUCTBUTEIbHBIM I10KA3aTEIEM.

Jlorapudwm gucia. CBoiicTa orapudma. J[eciTHIHbIC 1 HATYpaTbHBIC JIOTAPUDMBI.

CuHyC, KOCHHYC, TAaHIE€HC, KOTAHIE€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, AapKKOCUHYC U
ApPKTaHI€HC YHMCIIOBOTO apryMEHTA.

Hayana maTeMaTH4ecKoOro aHajmu3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUA TOCIENOBAaTEIbHOCTEH. MeToa MaTeMaTudecKoit
WHAYKOUA. MOHOTOHHBIE W OTpaHUYEHHBIE I[IOCJIENOBATEIbHOCTU. VICTOpUS BO3HMKHOBEHUS
MaTeMaTHYECKOT0 aHallM3a KaK aHalln3a OECKOHEUHO MaIbIX.

Apudmerndeckass U reoMeTpudeckas NPOrpeccH. beckoHeYHO yOBIBaromas reoMeTpHYecKast
nporpeccusi. CymMma OCECKOHEUHO yOBIBAIOMICH TreoMeTpudeckoid mporpeccuu. JIMHEWHBIH
SKCHOHEHIHMAIBbHBIA pocT. Yucno e. @opMynna CIOXKHBIX IPOLEHTOB. Mcrnonap30BaHUEe MPOrpeccuu Jist
pELIeHUs pealIbHbIX 3aa4 MPUKIIAJHOTO XapaKTepa.

HenpepeiBable ¢yHKIME ¥ uX cBoicTBa. To4ykM paspbiBa. ACHMNOTOTHI TpadUKOB (HYHKITHIA.
CpoiicTBa (hyHKIMIA HENpPEpHIBHBIX Ha OTpe3Ke. MeETOoA WHTEpBaJIOB ISl PEHICHUS HEPaBEHCTB.
[TpuMmeHeHne CBOMCTB HENIPEPHIBHBIX (DYHKIUI JJIs peIIeHUs 3a/1a4.

[lepBas u BTOpas npousBoaHble GyHKIHU. OnpeaencHne, reOMeTPUIECKUN U (PU3HMUECKUI CMBICIT
IIPOM3BOTHON. Y paBHEHUE KacaTeIbHON K TpaduKy (QyHKITUH.

[IpousBoanbie 3nemeHTapHbIX (yHKIMA. [Ipom3BogHas CyMMBI, TpPOHW3BENEHUS, YaCTHOTO U
KOMMO3UINH (PYHKIIUHA.

11 xaacce

Yuciia ¥ BLIYUCICHUSA

HatypanbHble U 1enbie yncia. [IpuMeHeHre Npru3HaKOB JIEIMMOCTH TENbIX YHUCEN, HAaHOOJIbIIHNA
obumii nenutens (nanee — HOJI) u Haumenbiee obiiee kpatHoe (nanee — HOK), ocratkos mo moayiio,
anroputMa EBKiIMIA 1)1 pemieHus 3a1a49 B [ENIbIX YUCIIaX.

KowmrnekcHeie yucima. AnreOpanyeckas W TPUTOHOMETPHYECKass (OPMBI 3aIUCH KOMILIEKCHOTO
yuciia. ApupMeTHIESCKHE ONepaliy ¢ KOMIUIEKCHBIMU YrciiaMu. M300pakeHre KOMIUIEKCHBIX YHCe Ha
KoopauHaTHOM 1iockocTH. ®opmyna MyaBpa. KopHu n-off creneHHM H3 KOMILICKCHOTO YHCIIA.
[IpuMeHeHHEe KOMITJICKCHBIX YHCEN JUIS pEIICHUs (PU3NIEeCKUX U TE€OMETPUICCKUX 3a]1ad.

YpaBHeHUsI 4 HEPABEHCTBA

CucreMa ¥ COBOKYMHOCTh ypaBHEHUH M HEpPAaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CHCTEMBbI-
CleACTBUA. PaBHOCHIIbHBIC HEPABCHCTBA.



OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUN C IOMOIIbIO TPUTOHOMETPUUECKON OKPYKHOCTH.
Pemenne TpuroHoMeTprUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pEILIEHUS T0KA3aTEeNbHBIX U JIOTapu(PMUUECKIX HEPABEHCTB.

OcHOBHBIE METO/IBI PELLICHUS UPPALMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METOJBl PELICHUS CHUCTEM M COBOKYNHOCTEH palMOHAJIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUI.

YpaBHEHM, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[IpuMmeHeHrnEe ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHHUIO MaTEMaTUYECKUX 3a1ad U 3aJad U3
pa3nuyHbIX 001acTel HAYKN U PeabHOM KU3HU, HHTEPIPETAIHS TOTyYSHHBIX PE3yJIbTaTOB.

DyHKIUHN U TPaPUKH

I'padux xomnosumuu QyHkuuii. ['eomerpuueckue o0pa3bl ypaBHEHMH U HEpPaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpudeckue GyHKINU, UX CBOMNCTBA U TpapUKH.

I'paduueckue MeToabl perieHus: ypaBHeHUH U HepaBeHCTB. | padudeckne MeTobl pereHus 3aaad
C IMapaMeTpaMH.

Hcnonb3oBanue rpadukoB QyHKIMHA JUIs UCCIIEAOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HHKAIOT IIPH PELICHUHN 33J1a4 U3 IPYTUX YIEOHBIX TPEIMETOB U PEaIbHON JKU3HU.

Havaja maTeMaTH4YeCKOro aHaJIu3a

[IpumeHeHne NPOU3BOJHOM K HCCIEAOBaHMIO (YHKIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxxaeHne HanOoJIbIIero 1 HAMMEHbIIET0 3HAUYCHUH HeNPepbIBHON (QYHKIIMU Ha OTPE3KeE.

[TpuMmeHeHre NPOU3BOAHOM [UIsl HAX0XKIEHUSI HAWITYUIIEro PEIEHUs B IPUKJIAJHBIX 3a1a4ax, Uil
OIIpEJIETICHNs] CKOPOCTH U YCKOPEHHUS TIPoLecca, 3aJaHHOr0 (GOPMYJION WK rpapuKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO NepBo0Opa3HbIX. [lepBo0Opas3HbIe 37eMEeHTapHBIX (DYHKITHIA.
[TpaBuia HaX0XXJEeHUS IEPBOOOPA3HBIX.

Wuterpan. ['eomeTpuyeckuil CMbICH HMHTErpana. BeluucieHue ONpenenéHHOro MHTErpaja IIo
dopmyiie Hetorona - JleiiOuuma.

[Ipumenenne wHTErpana JUIs HAXOXKACHUS IUIOMIAZECH TUIOCKHX ¢Guryp U 00BEMOB
TE€OMETPUYECKUX TEIL.

[Ipumepsr pemenuit audQepeHInaIbHBIX ypaBHEHHH. MaTeMaTH4eckoe MOAETHPOBAHNE
peabHBIX MPOIECCOB C MOMOIIBIO TU(PepeHIINATHHBIX YPaBHEHUH.



Ilnanupyemble pe3yJbTAThl 0OCBOCHUA Y4eOHOI0 Kypca «AJiredpa u Havyaja
MaTeMaTH4YeCKOro aHaan3a» (Yriay0JeHHbIH YPOBEHb) HA YPOBHE CPeIHEro 001ero
oOpa3zoBaHmusi

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kIaHCKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh T'PAXKAAHCKOM MO3MLMHU OOY4aroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHICKOrO OOIIECTBA, NPEACTABICHHWE O MAaTEeMAaTHYECKHX OCHOBaX ()yHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYyp Tpa’kIaHCKOro oOIiecTtBa (BbIOOpPHI, OMPOCHI U JIPYroe),
YMEHHE B3aUMOJCHCTBOBaTh C COLUAIBHBIMU HMHCTUTYTaMH B COOTBETCTBUM C HUX (DYHKIMAMH U
Ha3HA4YCHHEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUMCKON TPakJaHCKONM MJIEHTUYHOCTH, YBAXKEHHUS K NPOLUIOMY U
HACTOALEMY POCCHUICKOM MaTeMaTHUK{, LEHHOCTHOE OTHOIIEHUWE K JIOCTHIKEHUSAM POCCHUMCKHUX
MaTEMaTUKOB U POCCUMCKONW MAaTEMaTUYECKOW ILKOJBI, MCIOJIB30BAHME 3TUX JOCTHKEHUHM B IPYrux
HayKax, TEXHOJIOTUSX, cpepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHE JIyXOBHBIX LIEHHOCTEH POCCUMCKOro Haponaa, c(hopMHUpPOBAHHOCTH HPABCTBEHHOTO
CO3HAaHMs, ITUYECKOTO MOBEJACHUS, CBA3AHHOIO C IPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN HAyKu U
JESATENIbHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUNBOIO OyAYIIETro;

4) 3cTeTH4YeCKOro BOCIIMTAHUSA:

JCTETUYECKOE OTHOLIEHHE K MHpY, BKJIIOYas 3CTETUKY MaTeMaTH4eCKMX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajiay, pellieHl, paccyKIeHUI, BOCIIPUMMUYMBOCTh K MaTEMaTUUECKUM acleKTaM Pa3InYHbIX
BUJIOB UCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh YMEHMS NPUMEHATh MaTeMaTUYEeCKUE 3HAHHUA B HHTEpecax 3J0pOBOTO M
6e3omacHoro o0pas3a >KU3HH, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3/0pOBBIO (340pOBOE IMUTAHMUE,
cOaJaHCUPOBAaHHBIN PEXUM 3aHATHM M OTAbIXA, peryispHas (u3nyeckas aKTUBHOCTB), (hu3nyYecKoe
COBEPLIECHCTBOBAHUE MIPU 3aHIATHUSIX CHIOPTUBHO-03/JOPOBUTEIBHON €A TEIbHOCTBIO;

6) TpyA0BOro BOCIMTAHUS:

TOTOBHOCTb K TpPYAY, OCO3HAHUE LIEHHOCTH TpPYAONIOOUs, HMHTEpeC K Ppa3IUuHbIM cdepam
npoeCCHOHATILHOM JIeATEIbHOCTH, CBA3aHHBIM C MaTeMaTHKOW U €€ NpPUIIOKECHUSMH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymied mpodeccuu MW pean30BBIBATH COOCTBCHHBIC YKU3HECHHBIC
IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTe€MaTH4YecKOMy OOpa30BaHMIO U C€aMOOOpa30BaHUIO Ha
IPOTSHKECHUM BCEM >KM3HU, TOTOBHOCTh K AKTUBHOMY Y4YacTHUIO B DEIIEHUU IPAKTUYECKHUX 3a]ad
MaTeMaTUYeCKOI HalpaBIeHHOCTH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTH FKOJIOIMUECKON KYJIbTYpPbl, IOHUMaHUE BIUSHUS COLIMAIbHO-KOHOMUYECKUX
IPOLIECCOB HAa COCTOSIHME HPHUPOJHOM M COLMAIBHOM Cpejibl, OCO3HAHUE TJI00aJbHOIO XapakTepa
9KOJIOTUYECKUX MPOoOJIeM, OpUEHTAlMsI Ha IPUMEHEHHE MaTeMaTUYeCKUX 3HaHUN JUIs pelIeHus 3a1a4 B
o0yacTu OKpy»Karolei cpe/pl, MJIaHUPOBAHUE MOCTYNKOB M OLIEHKH MX BO3MOXKHBIX MOCJEICTBUN IS
OKpY>KaroIlei Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKd W OOINECTBEHHOH INPaKTHKH, MOHWMAaHHE MATEMaTHYECKOW HayKH Kak c]epbl 4eI0BEYECKOH



JACATCIIBHOCTH, J3TaIlOB eé Pa3BUTHUA W 3HAYUMOCTU JIA PA3BUTUA HUBWIHN3AalWH, OBJIAACHHUC SA3BIKOM
MaTeMaTHUKH U MaTeMaTHYCCKOM Ky.HI)TypOf/'I KakK CpCACTBOM IMO3HAHHWA MHUpA, TOTOBHOCTb OCYIICCTBIIATH
IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE HHANBUAYAJIBHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTeibHBbIC YHHBeEPCAJIbHbIE Y4eOHbIe 1eHCTBHUS

ba3oBble jornyeckue geicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYMICCTBEHHBIC MPU3HAKK MATEMATHUYECKUX OOBEKTOB, MOHSATHH,
OTHOIICHUH MEXIy MOHATUAMH, (POPMYIUPOBATH  OINpEAeJCHHs  MOHATHH, YCTaHABIMBAThH
CYILIECTBEHHBI MpU3HAK KiIacCU(PHUKAIMU, OCHOBaHHUS g OOOOIIEHHS M CpPaBHEHUS, KpPUTEPUU
MIPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIIHPOBaTh M  NPEOOpPa3OBBIBATH  CYXKICHHS: yTBEPIUTCIBHBIC U
OTpHUIATEIIbHBIC, SANHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUHs B (aKTax, NaHHBIX,
HAOMIOJICHUSIX M YTBEPXKACHMSIX, MpeuiaraTh KPUTEPUU 7S BBISABICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUL;

Jenath BBIBOABI C HCIOJIB30BAHMEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKJIFOUEHH I, YMO3aKIFOUEHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOATEIBLHO JI0Ka3aTelIbCTBA MAaTEeMAaTHMUYECKUX YTBEPKACHUN (MpsIMble U OT
MPOTUBHOTO), BBICTpaUBaTh APTYMEHTALMIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYXICHUS U BBIBOJIBI;

BbIOUpaTh crmoco0 pemieHust yuyeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BbIOMpaTh HanboJee MOAXOIAIMINN C YIETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble nccienoBare/bCcKe 1eCTBUA:

MCIIOJI30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKHI WHCTPYMEHT IMO3HAHMS, (HOPMYIUPOBATh
BONPOCHI, GUKCUPYIOLIUE MPOTUBOPEUre, MpobdaeMy, YCTaHABINBATh HCKOMOE U JaHHOE, (HOpMHUPOBATH
TUIIOTE3Yy, APTYMEHTUPOBATH CBOIO MO3ULMIO0, MHEHHUE;

IPOBOAUTH CaMOCTOSITEIbHO CIUIAHMPOBAHHBIA AKCIEPUMEHT, UCCIIEJOBAHHUE 10 YCTAHOBJICHUIO
O0COOEHHOCTEl MaTeMaTH4ecKOoro OOBEKTa, SIBJICHHS, IPOLIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BeKTaMu, SIBJICHUSIMH, TTPOLIECCaAMU;

CaMOCTOSITENIbHO (OpMyIUpOBaTh 0000IIEHUST U BBIBOJBI IO pe3ylbTaTaM MPOBEIEHHOTO
HaAOJIIOJICHUS, HCCJIEOBaHUs, OLCHUBAThb JOCTOBEPHOCTh IIOIYYEHHBIX pPE3YyJbTaTOB, BBIBOJOB H
000011IeHHIT;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIJBUraTh IPEAINOJIOKEHHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITh JICPUIIMTEI MH(POPMAIUH, NaHHBIX, HEOOXOIMUMBIX IS OTBETa HA BONPOC M JUIS
pelIeHus 3a1a4H;

BbIOHMpaTh UH(POPMALIMIO U3 UCTOUYHUKOB PA3IIMYHBIX TUIIOB, AaHAJTU3UPOBATh, CHCTEMAaTU3UPOBATh
¥ MHTEPIPETUPOBATH HH(OPMALIUIO PA3IMYHbBIX BUJOB U (DOPM MpeICcTaBICHUS;

CTPYKTYypHUPOBaTh HMHQPOPMAIUIO, TMPEICTABIATh €€ B PaslIudHbIX (OpMax, WLIIOCTPHPOBATH
rpauyecKu;

OILICHUBATh HAJEKHOCTh MHPOPMALIMH 10 CAMOCTOSTEIHHO CHOPMYITHPOBAHHBIM KPUTEPHUSM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el CTBHUS
Oomenmne:



BOCIIPHHUMATh U (DOPMYyITUPOBATH CYKICHHSI B COOTBETCTBHU C YCIOBUSIMH M LEISIMHA OOIICHUS,
SCHO, TOYHO, I'PaMOTHO BBbIpaXkaTb CBOIO TOYKY 3PEHUS B YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTb
MOSICHEHUS 110 XO/1y PElICHUS 3a/1a4l, KOMMEHTHUPOBAThH MOJIyYEHHBIH Pe3yabTaT;

B X0J1e 00CYK/ICHHUS 331aBaTh BOMPOCHI [0 CYHIECTBY 00CY)AaeMOM TeMbI, MPOOIEMBbI, pelIaeMoit
3a/layM, BBICKA3bIBaThb MWJIEM, HAIEJICHHbIE HA IOUCK pELIEHUS, COMOCTABISTb CBOM CYXKJIEHUS C
CYKICHUSIMH JpYrMX YYacTHUKOB Juainora, oOHapyXHBaTb pa3jiM4yue€ M CXOJCTBO IIO3ULUH, B
KOPPEKTHOI Gopme popMyaupoBaTh pa3HOTIACHS, CBOH BO3PAKECHHUS;

NOPEJICTaBISATh PE3yJbTaThl PpEHIEHMs] 3aJaud, OSKCIEPUMEHTAa, HCCIEIOBaHMs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (hOpMaT BBICTYIJICHHS C Y4YETOM 3ajad MPE3eHTAlMd U OCOOCHHOCTEH
ayJIUTOPUH.

PeryasiTuBHble YHHBepcaJbHbIEe yUeOHbIe AelicTBUS

Camoopranu3anus:

COCTaBIIATH ILJIaH, AITOPUTM PEIICHUS 3aJIa4M, BBIOUPATH CIIOCO0 PEIICHUS ¢ YIETOM HMEIOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEUICHUI C
yu€TOM HOBOU HH(pOpPMAITIH.

CaMOKOHTPOJIb, IMOIHMOHAJIBHBIH HHTEJIEKT:

BJIQJICTh HABBIKAMH TI03HABATEIHLHOW PEQUICKCHHM KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUH U
MBICTTUTENIBHBIX MPOILECCOB, WX PE3yJIbTAaTOB, BIAAETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3ysibTaTa pelieHusl MaTeMaTHYeCKon 3a/1auu;

MPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPU PEIICHUU 33]]a49i, BHOCUTH KOPPEKTHUBEI
B JIEITCILHOCTH HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAWJECHHBIX OIIMOOK, BBISBICHHBIX
TPYJIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa LEIH U yCIOBUSM, OOBACHATH MPUUYUHBI TOCTHXKEHUS WU
HEJOCTH)KCHHS PE3yJIbTATOB JICATEIIPHOCTH, HAXOIUThH OITUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIbHOCTD:

MOHMMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAaHAHONW U MHIUBUAYATbHONU PabOTHI MIPU PELICHUN
yueOHBIX 33/1a4, MPUHUMATh 11€7Tb COBMECTHOM JEATENIbHOCTH, TUIAHUPOBATh OPTraHU3aIUI0 COBMECTHOI
paboThI, pacmpeAcisaTh BHIbI padOT, JOTOBAPUBATHCS, OOCYXKIATh MPOIECC M PE3yNbTaT pPaboTH,
0000111aTh MHEHUS HECKOIBKUX JIIOIEI;

y4acTBOBaTh B IPyHHoBbIX (hopmax paboThl (00CYx)AeHMs, 0OOMEH MHEHHI, «MO3TOBBIE IITYPMBbD»
U WHbIE), BBINOJHITH CBOIO 4acTh pPabOThl M KOOPJUHUPOBATH CBOM JIEHCTBUS C APYTUMHU UJICHAMH
KOMaH/Ibl, OI[ECHUBATh KA4eCTBO CBOETO BKJIAJa B OOMIUI MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMU B3aHMOJICHCTBHSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy obyuenust B 10 kiaacce oOyJaronuiicsi OMYyYUT CICAYIOIINAE MPEAMETHBIC Pe3yIbTaThl
10 OTACIBHBIM TeMaM paboueil mporpaMMbl Y4eOHOTO Kypca «Anredpa W Hadaia MaTeMaTHYecKOro
aHaJanu3ay:

Yuciaa v BBIYMCIEHUS:

CBOOOJHO OMEPUPOBATH MOHITHIMHE: PAIMOHATHLHOE YHCIIO, OSCKOHEYHAs MePHOIUIecKasi Tpoob,
MPOLICHTHI, UPPALUOHAIBHOE YHUCIO, MHOKECTBA PALMOHAJIBHBIX U JCHCTBUTEIBHBIX YUCEN, MOIYJb
JIEHCTBUTEJILHOI'O YHCIIa;

NPUMEHSTH TPOOH ¥ MPOIICHTHI JIJIsl PEIICHUS IPUKIIATHBIX 337a9 U3 Pa3INIHBIX OTPACICH 3HAHUI
Y PEaJbHOM KU3HU;



MPUMEHATh MPUOIMKEHHBIE BBIUUCICHUS, TTpaBUila OKPYTJICHUS, IPUKHUIIKY U OIIEHKY pe3yJbTara
BBIYHCIICHHI,

CBOOOJHO OMEpUPOBATH MOHITHEM: CTENEHb C IEeJbIM MOKa3aTeeM, HUCIONIb30BaTh MOAXOAAIIYIO
dbopMy 3anucu JeHCTBUTENBHBIX YHCEN JJIs PeLICHHS MPAaKTUYECKUX 3a/1a4 U MPEACTaBICHUS TaHHBIX;

CBOOOJTHO OTIEPHPOBATH TOHATHEM: apU(PMETHIECKUI KOPEHb HATYPaJIbHON CTEIICHH;

CBOOOJTHO OTIEPHPOBATH MOHSATHEM: CTETICHB C PAIIMOHATILHBIM ITOKA3aTEIIEM;

CBOOOJHO ONEPUPOBATH MOHATUAMU: JoraprudM 4ucia, 1ecITUIHbIE U HaTypajibHbIe JOrapu(MBI;

CBOOOJTHO OTIEPHPOBATH MOHATHIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTA;

OIIEpUPOBATh NOHITUAMU: APKCUHYC, ADKKOCHUHYC U apKTaHI€HC YUCIOBOI0 apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOZHO OIEpPUpPOBaTh MOHATHSAMHU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHBIE
YpaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCHJIbHbIE HEPABEHCTBA;

MPUMEHATh PA3JTMYHbIE METOJbI PEIICHHS PAIMOHAIBHBIX U APOOHO-PAIIMOHAIBHBIX YPaBHEHUIM,
MPUMEHSATh METOJ HHTEPBAJIOB JJIsl PEIICHUS HEPABEHCTB;

CBOOOJHO OIEpPUPOBATh MOHATUSMHU: MHOTOWIEH OT OJHOW MEPEMEHHOI, MHOTOYJIEH C IEJIBIMU
kod(duIMeHTaMi, KOPHU MHOTOUYICHA, IPUMEHATH JEIEHUE MHOTOWJIEHA Ha MHOTOUWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s perienus 3agay;

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHHWH, MAaTpHIA, ONpPEACITUTENb
MaTpuipl 2 X 2 U €ro reOMETPUYECKHIl CMBICJ, KCIIOIb30BAaTh CBOMCTBA OMNpenenuTens 2 X 2 mid
BBIYMCIICHHS €r0 3HAYEHUs, PUMEHITh ONPEACIUTENN ISl PEIICHHUs] CUCTEMbI JIMHEHHBIX YpaBHEHUIA,
MOJIEJIMPOBaTh pEAbHbIE CHUTyalMd C IOMOUIbIO CHUCTEMBbl JIMHEHHBIX YypaBHEHUM, HCCIIENOBATh
IIOCTPOCHHBIE MOJEJIM C IOMOLIBI0 MAaTpULl U ONpPENENIMUTENEeH, HMHTEPNPETUPOBATH IOJYyYEHHBIH
pe3ynbTart;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU J1J1s peoOpa30oBaHusl BhIPAXKECHUI;

BBITIOJHATH MPeoOpa30BaHUs YMCIOBBIX BBIPAKEHUH, COICPKAIIMX CTEIICHH C PANMOHAIBHBIM
IIOKa3aTelleM;

UCIIOJIb30BaTh CBOMCTBA JorapudMoB [ist mpeoOpa3oBaHust JorapuGMUUECKUX BBIPAKECHHIA;

CBOOOZHO OMEpUPOBaTh MOHATUAMU: HPpPALUOHANIBHBIC, IMOKa3aTelbHble U JIOrapupMUUYECKUe
YPaBHEHHUS, HAXOUTh UX PEUICHHsI C TIOMOIIbIO PABHOCUIIBHBIX NIEPEXO0JI0B UIIM OCYLLECTBIISIS IPOBEPKY
KOpHEH;

MPUMEHSATH OCHOBHBIE TPUTOHOMETPUYECKHUE dbopMyIibl JUTSL npeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUN;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, IPUMEHSITh HEOOXOIUMBIE
(bopMyJIBI [IJIs1 PEIICHUsSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHECHHUI;

MOJIEJIMPOBaTh peajbHbIe CUTYallMM HA S3bIKE alreOpbl, COCTABIATH BBIPAKEHUS, ypaBHEHUS,
HEpPaBEHCTBA IO YCIOBUIO 3a/1ay, MCCJIEA0BATh MOCTPOEHHBIE MOJENIU C UCIIOJIb30BAaHHUEM ammnapara
anreOpsl.

DYyHKIUUHN U TPaPUKH:

CBOOOJHO OTIEPUPOBATH MOHATHAMU: (DYHKIHS, CIIOCOOBI 3aaHusl (DYHKIMH, B3aMMHO OOpaTHBIE
byHkuy, xKomno3unus GyHKIuH, rpaduk (yHKIUU, BBIIOJIHATH JJIEMEHTapHBIE MPeoOpa3OBaHUS
rpaduxoB QpyHKINIA;

CBOOOJTHO ONEPHPOBATH MOHITUSMHU: OOJACTH ONMpPENCIICHUS] ¥ MHOXKECTBO 3HAYCHUU (YHKIIHH,
HyJTU QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMEpPUPOBATh MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIMH, MEpPHOIUYECKHe (DYHKIUH,
MPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMBl H MUHUMYMBI (QYHKIHH, HauOOJbIIEe H
HauMEHbIIIee 3HaYCHUE (PYHKIIMU Ha TIPOMEXKYTKE;



CBOOOJTHO OTIEpUPOBATH MOHATHAMU: CTEIICHHAs! (DYHKIIMS C HATypaJbHBIM U LIEJIBIM TI0Ka3aTeNeM,
rpaduK CTENCHHON (PYHKIIMH C HATYpaJbHBIM H IEJIBIM T0Ka3aTeseM, rpaduk KOpHS N-Oi CTETeHH Kak
(GyHKLIMN 0OpaTHOM CTENEHH C HATypaJIbHbIM [TOKa3aTeleM;

OIIEpUPOBATH MOHATUAMU: JIMHEHHAsA, KBaJpaTUyHas U JIPOOHO-TMHENHHas (YHKIUH, BBIIOIHATH
3IIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOSHHE UX TPaPHKOB;

CBOOOJTHO OTIEPHUPOBATH MOHATUSAMU: MOKa3aTeNbHas U JlorapudMuieckas GyHKINU, UX CBOWCTBA
U rpaduKu, UCTIOIB30BaTh UX IpadUKU 1JIs PELICHUs] YpaBHEHUH;

CBOOOJHO ONEpUPOBATH TOHSATHSAMU: TPUTOHOMETPHUYECKAs  OKPY)KHOCTh, OIpENeIeHue
TPUTOHOMETPHUUYECKNX (PYHKIIMH YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh TpapuKu GYHKUUN A UCCIEI0BaHMS MPOLIECCOB U 3aBUCUMOCTEH MpH pelIeHuu
3aJa4 U3 APYrux yueOHbIX MPEJIMETOB M PeallbHOM JKHU3HHU, BBIpaXXaTh (POpMysIaMH 3aBUCUMOCTH MEXKIY
BEJINYMHAMU;

Hauyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OIEPUPOBaTH MOHATUSAMHU: apudmMeTHdeckas ¢ TeOMETpHYecKas Mporpeccus,
OeckoHeuHO YOBbIBarolas IeOMETpUYecKass IPOrpeccHsi, JIMHEHHBIH W SKCIIOHEHLUHUAIbHBIA PpOCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh IPEACTABICHNUE O KOHCTAHTE;

MCII0JIb30BaTh IPOIPECCUHM JUISl PEIICHUs pealIbHbIX 33]1a4 IPUKIIaJHOTO XapaKTepa;

CBOOOJTHO OIepupoOBaTh MOHSTUSMU: I10CJIE€I0BATENbHOCTD, CTIOCOOBI 3a/laHus
[0CJIEI0BATENbHOCTEH, MOHOTOHHBIE W OrPaHUYEHHbIE IIOCJIEJOBATEIILHOCTH, IOHMUMATh OCHOBBI
3apOXK/IEHUS MATEMaTHYECKOIO aHalIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO ONIEpUPOBATH MOHATHIMHU: HEMIPEPHIBHBIC (DYHKIINH, TOUYKH pa3pbiBa rpaduka GyHKIHH,
aCUMITOTHI rpaduka QyHKINH;

CBOOOJHO ONIEepUpOBaTh MOHATHEM: (YHKLUS, HENpephlBHAs Ha OTpPe3Ke, NMPUMEHATh CBOWCTBA
HENpepbIBHBIX (QYHKIMHA I peleHus 3a1ay;

CBOOOJHO ONEPHPOBATH MOHATUSAMH: TIEpBasi M BTOpas MPOU3BOJAHBIC (DYHKIMH, KacaTelabHas K
rpaduxy QyHKINH;

BBIYUCIIATh IPOU3BOJIHBIE CYMMBI, IPOU3BEICHMS, YACTHOTO U KOMIO3ULIMHU JBYX (YHKIMH, 3HATH
IPOM3BOJIHBIE 3JIEMEHTAPHBIX (PYHKILINI;

UCTIOJIF30BaTh T€OMETPUYECKHUI U (PU3UIECKU CMBICI IIPOU3BOIHOMN JIJIsl PEILICHHS 3a,1a4.

MHoskecTBa H JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHIMU: MHOXECTBO, OIlEpallMi Ha/l MHOXKECTBAMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar A ONMCaHUS peajbHbIX IPOLIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYrUX y4eOHBIX IPEIMETOB;

CBOOOJHO OIEPHPOBATH TOHATHAMHU: OIPENIEICHUE, TEOpeMa, ypaBHEHHE-CIIEICTBUE, CBOMCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPABEHCTBA.

K konny oOyuenus B 11 kiiacce oOydarouuiics MolydyuT CleAyIOIINE IPEIMETHbIE PEe3yIbTaThl
[0 OTIENBHBIM TeMaM pabodell mporpamMmbl yueOHOro Kypca «Anredpa W Hadaisa MaTeMaTH4ecKOro
aHaJIU3a»:

Yuciia ¥ BLIYMCIICHUS:

CBOOOJIHO OINEPUPOBATH MOHATUSAMHU: HATypalbHOE U II€JI0€ YMCIIO, MHOXKECTBA HATYpaJbHBIX U
LIEJIBIX YMCEJI, UCII0B30BaTh NpU3HaKu AeauMocty nenbix uncen, HOJl u HOK nHaTypasbHbBIX uncen i
pelieHus 3a1a4, IpUMEHTh anroputM EBkinia;

CBOOOJHO ONEpUPOBaTh MOHATHUEM OCTaTKa MO MOAYJIO, 3alMChIBaTh HATypaJlbHbIE 4UCIA B
Pa3JINYHBIX NO3ULMOHHBIX CUCTEMaX CUMCIICHUS;

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: KOMIUICKCHOE YHCIO M MHOXXECTBO KOMILJICKCHBIX YHCEl,
NPEICTaBIATh KOMIUIEKCHBIE YHCIA B alNreOpandeckoil MW TPUTOHOMETPUYECKOH (opMe, BBIOIHATH
apudMeTHUeCKUe onepaly ¢ HUIMU U U300pakaTh Ha KOOPAUHATHOH MJIOCKOCTH.



YpaBHeHHUs M HEpaBEeHCTBA:

CBOOOJTHO OIEPHPOBATH TOHATHIMH: HpPpAlMOHAIBHBIC, IMMOKa3aTeNbHBIE M JIOTapU(PMHUUECKUE
HEPABEHCTBA, HAXOAUTh UX PELICHUs ¢ IOMOLIbI PABHOCWIBHBIX IIEPEXO/I0B;

OCYILECTBJIATH OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOJTHO ONIEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHAITh HEOOXOJMMEBIE
(opMyITBI TSI peTlIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh IOHATUSAMH: CHUCTEMAa M COBOKYIHOCTh YpPaBHEHHH U HEPaBEHCTB,
PaBHOCHIIBHBIE CHCTEMBI U CHUCTEMBI-CICICTBHS, HAXOAWTHh PEUICHUS CUCTEMbl M COBOKYIIHOCTEH
palMoHATBHBIX, HPPAIIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(MUIECKUX YPABHEHUH U HEPABCHCTB;

pewiatb  palMOHalbHblE,  HMppAallMOHAJbHBIE,  IOKa3aTelbHbIe,  Jiorapupmuyeckue U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOAYJIH U TapaMeTpbl;

OPUMEHATh IpaduuecKue METOIbl JJI pelIeHUs YpPaBHEHUI M HEpaBeHCTB, a TaKXke 3ajay C
rapamMeTpamu;

MOJICIIMPOBATh peaIbHbIC CUTYAallMH Ha SI3bIKE anreOpbl, COCTABJIATH BBIPAKCHUS, YpPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 3a/1a4H, UCCIIEN0BATh IIOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAHUEM
anmnapara ajireOpbl, UHTEPIPETUPOBATH MTOJyYCHHbIH pe3ysbTar.

DYyHKIUUHN U TPaPUKH:

CTPOUTH TPAPUKU KOMITO3UIINH (PYHKIIUI C MOMOIIBIO 3JIE€MEHTApPHOTO HCCIICIOBAHUS M CBOMCTB
KOMITO3ULIUU IBYX (DYHKLHH;

CTPOUTB T€OMETpHUECKUE 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUUECKUX (DYHKIIHIA;

NPUMEHATH QYHKIMH 111 MOJCTUPOBAHMS U MICCIICIOBAHUS PEATbHBIX IIPOIIECCOB.

Havana maTeMaTH4eCKOI0 aHAJIM3a:

UCIOJIb30BaTh MPOU3BOAHYIO JJIS UCCIE0BAHUS (YHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

HAXOJUTh HanOOJIbIIIee U HAMMEHbIIIee 3HaUCHHsI (PYHKIIUHM HENPEPHIBHON Ha OTPE3KE;

WCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKACHUS HAWIYYIIEro PEIICHUs B IPUKIAAHBIX, B TOM
YHCJIE COLMAIBHO-)KOHOMMUYECKUX, 3ajadax, U1 ONPEIEJICHHs CKOPOCTM M YCKOPEHHMs IIpoliecca,
3aJaHHOTO (OPMYJIOi UK rpaduKoMm;

CBOOOJHO OIEPHPOBATH MOHATUSAMH: IE€pBOOOpa3Hasi, ONPENeNEHHBIA HWHTErpal, HaXOIUTh
NepBOOOPA3HbIE AIIEMEHTAPHBIX (DYHKIMNA U BBIYUCIATH HHTErpai o Gpopmyne HeroTona-JleiiOnuma;

HaXOJUTh IJIOLIA/IU INIOCKUX (UTyp U 00BEMBI TEJ C IOMOILBIO MHTErpasa;

UMETh INPEICTaBICHHE O MaTEeMaTHYECKOM MOJEIMPOBAaHUM Ha IIPUMEPE COCTaBJICHUS
QG depeHInaTbHBIX YPaBHEHHIH;

pemaTh MPHUKJIAIAHBIE 33aJadd, B TOM YHCJIE COMUAIBHO-)KOHOMHUYECKOTO M  (PU3HUECKOTrO
Xapakrepa, CpeICTBaMHU MaTEMaTHYECKOI0 aHAJIN3a.



TeMmaTH4yeckoe INIaHMpOBaHUue

10 xiace
Ne HaumenoBanue Kon-Bo OnekTpoHHbIE (IIUPPOBLIE) JlesITenbHOCTD YUUTENs C YIETOM MPOTPaMMBbl
pa3esoB U TeM 4acoB o0pa3oBaTeNbHbIE PECYPCHI BOCIIUTAHUSA
MIPOrPaMMBbI
1 dopMHUpoBaHUE HMHTEpEca K MPOIIJIOMY M HACTOSIIIEMY
POCCUICKON MaTeMaTHUKH, IEHHOCTHBIM OTHOILIEHUEM K
MmuosxecTBo JOCTHKCHHSM POCCHMCKMX MAaTEMAaTHKOB M POCCUHCKOMN
JICHCTBUTEIBHBIX MaTeMaTHYeCKOH IIKOJIbI; YCTAHOBKH HAa aKTHUBHOE
qHCe. YYaCTHE B PEUICHUU MPAKTUYECKUX 3324
MHorouneHsr. MaTeMaTUYeCKON HalpaBJICHHOCTH, OCO3HAHUEM
Panmonanbhere 24 bu6nuorexa LHOK BAKHOCTH MAaTEeMAaTHYECKOTO 00pa30BaHMUs HA
YpaBHEHUS U https://m.edsoo.ru/1568aba3 IPOTSIKEHNH BCEH SKU3HH ISl YCIICIIHOMN
HEPaBCHCTBA. npoeCCHOHATBHOM IEATEIILHOCTH U Pa3BUTHEM
Cucrembl HEO0OXOUMBIX YMEHUN; OCO3HAHHBIM BBIOOPOM U
JTMHEHHBIX MOCTPOCHUEM MHANBUAYAIbHON TPAeKTOpUU 00pa30BaHUs
YPaBHEHUH Y )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U
0OIIIECTBEHHBIX MOTPEOHOCTEH.
2 [ToOy>xienue o0yyaromuxcs co0I01aTh Ha YPOKE HOPMBI
MOBE/ICHHUS, TIPaBHJIa OOIICHHUS CO CBEPCTHUKAMU U
DyHKIMHU U
neJaroraMu, COOTBETCTBYIOIIUE YKIIAY IIKOJIBI,
Zpa(bHKH' 12 bubnuorexa [JOK YCTaHOBJICHHUE U TOJJIEPIKKA TOOPOKEIATEIIbHON
TeTeHHaA https://m.edsoo.ru/1568aba3 aTMOC(epbl; TOTOBHOCTh U CIIOCOOHOCTH 00YUJaIOMIMXCS K
(GYHKIUS C IETBIM
CaMOPAa3BUTHIO U CAMOOOPA30BAaHHIO HA OCHOBE
nokasareneMm

MOTHBAIH K 00yueHuI0 1 mo3Hanuto. Crioco6cTBOBATH
(hOPMHUPOBAHHIO CIIOCOOHOCTH K AMOIMOHAIILHOMY U



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

9CTCTUYCCKOMY BOCIIPUATHUIO MATEMATUYICCKUX O6’L€KTOB,
3ajJa4, peH.IeHPIfI, paccy;xz[eHHﬁ; YMCHUIO BUICTH
MaTEMaTUYICCKHUEC 3aKOHOMEPHOCTHU B HCKYCCTBC.

Apudmernueckuii
KOpPEHb N-0M

(DOpMI/IpOBaHI/Ie Y yqaluxcsa CIIOCOOHOCTH K
OpraHu3anuu cBoOcH yqe6H0171 ACATCIIbHOCTHU ITOCPCIACTBOM

CTCIICHIL 15 bubnmoreka 110K OCBOCHUS JINYHOCTHBIX, I03HABATEIIbHBIX, PETYJIATUBHBIX
VpparoHasHbe https:/m.edsoo.ru/1568aba3 ¥ KOMMYHHUKATHBHBIX YHUBEPCAIBHBIX YI€OHBIX
ypaBHeHHS neiicTBui; GOpMHUPOBAHUE KYIIBTYPhI BEIYHCICHUH.
NuunmunpoBanue u noaaepxKKa uCCaeaoBaTeIbCKOM
JEeSATELHOCTH B (DOpME MHIUBUIYATBHBIX U TPYIIIOBBIX
MIPOEKTOB, YTO JIa€T BO3MOXKHOCTH ITPHOOPECTH HABBIKU
CaMOCTOSITEJIbHOTO PEIICHUSI TEOPETUUYECKON MTPOOIIEMBI,
TeHEpUPOBAHUS U 0POPMIICHUST COOCTBEHHBIX HJICH,
YB@KUTEILHOTO OTHOLIEHUS K Uy>KHM HJICSIM,
TMoxazarenbHas MyOJUYHOTO BBICTYIJICHHUS, ApIYMEHTUPOBAHUS U
yHKIHS. 10 bu6nuorexa LHOK OTCTauBaHUs CBOCH TOYKH 3peHHus. Pa3ButHe
[TokazarenbHbIe https://m.edsoo.ru/1568aba3 FEOMETPUUECKOI «PeUn», IIPOCTPAHCTBEHHOTO
YpaBHCHUA BOOOpaXEHUS U JJIOTUYECKOT'O MBIIICHHUS.
CriocoOcTBOBaTh (HOPMHUPOBAHUIO CIIOCOOHOCTH K
SMOIMOHAIIBHOMY U 3CTETHYECKOMY BOCIIPUATHUIO
MaTeMaTUYeCKNX 0OBEKTOB, 3a71a4, PEIICHUH,
pacCykJIeHU; YMEHUIO BUJETh MAaTEMaTUUECKUE
3aKOHOMEPHOCTH B UCKYCCTBE.
Jlorapudmmuecka dopMHupoBaHUE HMHTEpeca K MPOIIJIOMY U HACTOSILIEMY
g QyHKIHS. 18 bubmmorexa LOK POCCHIICKON MaTEMaTUKH, LICHHOCTHBIM OTHOILLIEHUEM K
https://m.edsoo.ru/1568aba3 . B .
Jlorapudmmuecku JOCTUKEHHSIM POCCUMCKIX MAaTEeMAaTUKOB U POCCUHCKON
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€ YPaBHCHUA

MaTeMaTHYeCKOH IIKOJIbI; YCTAHOBKH HAa aKTUBHOE
ydacTue B PELICHUH MPAKTUYECKUX 3a/1a4
MaTeMaTHYeCKOM HAMPaBICHHOCTH, OCOZHAHUEM
BXHOCTH MaTEMAaTHYECKOTO 00pa30BaHUs Ha
MPOTSKEHUH BCEU KU3HU JIJIS1 YCIICIIHOM
podecCHOHATLHOM JIEATEIIFHOCTH U PAa3BUTHEM
HEOOXOIMMBIX YMEHHIA; 0CO3HAHHBIM BEIOOPOM U
MMOCTPOCHUEM WHANBUIYAIBHON TPACKTOpHH 00pa30BaHUS
Y )KM3HEHHBIX IJIAHOB C y4ETOM JIMYHBIX HHTEPECOB U
0OIIIECTBEHHBIX MOTPEOHOCTEH.

Tpuronomerpuuec
KH€ BBIPAXKCHUS U
ypaBHEHUS

22

bubmuorexa [JOK
https://m.edsoo.ru/1568aba3

NuunmupoBanue u nojjiep:kka ucciieIoBaTeIbCKOM
NesITeNbHOCTH B (DOpME MHIUBUAYATbHBIX U TPYIIOBBIX
IIPOEKTOB, UYTO JAE€T BO3MOKHOCTbH ITPUOOPECTH HABBIKU
CaMOCTOSITEIIBHOTO PEIICHUSI TEOPETUUYECKON MTPOOIEMBI,
reHEPUPOBaHUS ¥ 0(DOPMIICHHS COOCTBEHHBIX HJICH,
YBaKUTEIBHOTO OTHOLIEHUS K Uy>KUM HJIESIM,
MyOJIMYHOTO BBICTYIUICHUS, apTYMEHTUPOBAHUS U
OTCTaMBaHUA CBOEH TOUKHU 3peHus1. Pazpurtue
reOMETPUUYECKON «peun», TPOCTPAHCTBEHHOTO
BOOOpaXEHUS U JIOTUYECKOTO

MbItieHust. Crtoco0cTBOBaTh (POPMUPOBAHUIO
CHOCOOHOCTH K SMOIIMOHATBLHOMY M 3CTETHUECKOMY
BOCITPUSATHIO MAaTEMaTHYECKUX O0OBEKTOB, 3a/1a4,
pelieHu, paccyX1eH1il; YMEHHUIO BUJIETh
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.
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ITocnenoBaTenbLHO
CTHU U ITPOTpECCHU

10

bubnuorexa [JOK
https://m.edsoo.ru/1568aba3

Opranuzanys HaCTaBHUYECTBA MOTUBUPOBAHHBIX U
SpYIUPOBAHHBIX 00yUaIOIIUXCS HaJl HEYCIIEBAIOIIUMU
OJTHOKJIACCHUKAMHU, JTAIOIIEro 00yYarouMCs COLUAIbHO
3HAQ4YMMBIH OIBIT COTPYJHUYECTBA U B3aUMHOM IIOMOIIY.
OBnazneHue CUCTEMON MaTEMAaTUYECKUX 3HAHUM, yMEHUH
Y HaBBIKOB, HEOOXOIMMBIX JJIsl PELIEHUS 3a7a4
ITIOBCEIHEBHOM KU3HU, U3yYEHUsI CMEKHBIX TUCLHUILINH.

HenpepriBabie

GbyHKIUH.
[IponzBoanas

20

bubnuoreka [JOK
https://m.edsoo.ru/1568aba3

NuunmupoBanue u noaaepxKKa uccaeaoBaTeIbCKOM
JEeSATENLHOCTH B (DOpME MHIUBUIYATBHBIX U TPYIIIOBBIX
MIPOEKTOB, YTO JIa€T BO3MOXKHOCTH ITPHOOPECTH HABBIKU
CaMOCTOSITENIbHOTO PEHICHUS TEOPETUUECKON MTPOOIIEMBI,
reHepupoBaHus U 0popMIIeHUsT COOCTBEHHBIX UJIEH,
YBAXXHUTEIBHOTO OTHOLICHUS K UYXKUM HIESM,
MyOJIMYHOTO BBICTYIICHUS, ApTYMEHTUPOBAHUS U
OTCTauBaHUs CBOEH TOUKH 3peHus. PazButue
reOMETPUUECKOMN «peun», MPOCTPAHCTBEHHOTO
BOOOpaXEHUS U JJIOTUYECKOTO

MbIuieHus. Cioco6¢cTBOBaTh (hOPMUPOBAHUIO
CIOCOOHOCTH K SMOIIMOHATBHOMY M 3CTETHUECKOMY
BOCHPUATHUIO MaTEMaTUYECKIX 00BEKTOB, 33/1a4,
pElIeHUM, pacCy>KICHUN; YMEHUIO BUJIETh
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE.

IToBTOpEHME,
000011IeHHE,
CHCTEeMAaTHU3alHs
3HAHUH

bubnuorexa [JOK
https://m.edsoo.ru/1568aba3

Opranuzanys HaCTaBHUYECTBA MOTUBUPOBAHHBIX U
SpYIUPOBAHHBIX 00YUaIOIIUXCS HaJl HEYCIIEBAOIIUMU
OJTHOKJIACCHUKAMHU, JTAIOIIEro 00yYarouMCs COLUAIbHO
3HAQYUMBIN OIBIT COTPYJHUYECTBA U B3aUMHOM IIOMOIIY.
OBnazneHue CUCTEMON MaTEMAaTUYECKUX 3HAHUM, yMEHUH
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1 HAaBBIKOB, HCO6XOI[I/IMBIX 1A PCHICHUA 3a1a4
HOBCG,I[HGBHOﬁ JKU3HU, U3YYCHU CMCIKHBIX JUCIHUIIINH.

OO0111ee yucIiIo 136
9acoB I10
nporpamme
TemaTuueckoe INIaHUpOBaHUue
11 kiace
Ne HaumenoBanwue Kon-so DNEeKTPOHHBIC JleaTeNnbHOCTD YYUTENS ¢ yYETOM MPOTrPaMMBbI BOCTIUTAHHSI
pa3zieNoB U TeEM yacos (undpoBeie)
IPOTPaMMBI o0pa3zoBaTeNbHbIC
pecypcsl
1 dopmupoBaHre MHTEpeca K MPOLLIOMY U HACTOSIIEMY
POCCHICKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIEHHEM K
JTOCTHKEHUSIM POCCUHCKMX MAaTEMaTHKOB M POCCUHCKON
MaTeMaTHYeCKOH IIKOJIBI; yCTAHOBKH HA aKTHBHOE YUaCTHE B
Hccnenosanue pELIeHNN IPAKTUYECKUX 3a7a4 MaTEMaTUYECKOM HaIlpaBIeHHOCTH,
yHKImi ¢ 2 bu6muorexa [IOK 0CO3HAHHEM BaKHOCTH MATEMATHYECKOTO 0OpPa30BaHUs HA
IIOMOTIIBIO https://m.edsoo.ru/1568aba3 | yporsmxennn Beeit KU3HM TS YCIISIIHO#M TPOMECCHOHATBHOM
TIPOU3BOJHOH JESTeTHbHOCTH ¥ PAa3BUTHEM HEOOXOAMMBIX YMEHHIA; 0CO3HAHHBIM
BBIOOPOM U TIOCTPOCHUEM WHIMBH Ty IbHON TPACKTOPHUU
00pa30BaHMs U )KU3HEHHBIX IUIAHOB C YUETOM JIMYHBIX HHTEPECOB U
0OIIIECTBEHHBIX MOTPEOHOCTEH.
2 [TepBooOpazHas u 12 bu6mmoreka [JOK [ToOy:xienue o0yyaronmxcs co0I01aTh Ha YPOKE HOPMBI
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HHTErpal https://m.edsoo.ru/1568aba3 | moBeaeHwMs, MpaBuiIa OOIICHHUS CO CBEPCTHUKAMHM U IIe1aroraMu,
COOTBETCTBYIOIIME YKJIaTy LIKOJIbI, yCTAHOBJICHHUE U MOAIEPKKA
N00poXkKeNnaTeNbHON aTMOCc(hepbl; TOTOBHOCT U CIIOCOOHOCTh
00ydJaromuxcs K CaMOPa3BUTHIO U CAMOOOPa30BaHUIO Ha OCHOBE
MOTHBAIIMM K 00y4eHHIO U 1o3HaHut0. CriocoOCTBOBATH
(bOopMHPOBAHUIO CIIOCOOHOCTH K YMOLMOHAIBHOMY U
ACTETUYECKOMY BOCIPHUATHIO MAaTEMaTHUECKUX 00BEKTOB, 33134,
pELIEHH, pacCyKICHUI; YMEHHUIO BUJIETh MATEMaTUYECKUE
3aKOHOMEPHOCTH B HCKYCCTBE.
Tpaduu dopMHUpOBaHUE Y YUAIIUXCS CIOCOOHOCTH K OPraHU3allluy CBOCH
TPHTOHOMETPHYECKH y4eOHOM NesTENIbHOCTH MOCPEICTBOM OCBOCHHSI TUYHOCTHBIX,
X (yHKITHIL. 14 BH6J‘H/I0TGK3 LHOK IO3HABATENIbHBIX, PETYJIATUBHBIX U KOMMYHUKATUBHBIX
TpHTOHOMETpPHHUECKH https://m.edsoo.ru/1568aba3 YHUBEPCATbHBIX YUeOHBIX JeHCTBUI; POPMUPOBAHUE KYIbTYPHI
¢ HePABEHCTRA BBIYHCIICHHH.
WNuunuupoBanue U noaaep kKa UCCle0BaTeIbCKON eI TEIbHOCTH
B (hopMe MHIMBUAYATbHBIX U TPYNIOBBIX IPOEKTOB, YTO JaeT
BO3MOXXHOCTh MPUOOPECTH HABBIKU CAMOCTOSITENIbHOTO PEIICHHUS
TEOpPETHYECKON MPOOIEeMbI, TEHEPUPOBAHUS B OPOPMIICHHS
VppaiHoHabHbIe, COOCTBEHHBIX HJICH, YBAKUTEIIBHOTO OTHOIICHUS K YYXKUM UICSIM,
OKA3ATCIBHDIC I Bu6mmorexa [OK MyOJIMYHOTO BBICTYIUICHUS, apTyMEHTUPOBAHHS U OTCTaWBaHUS
norapudMITecKHe 24 https://m.edsoo.ru/1568aba3 | CBOCH TOUKH 3peHHs. Pa3BUTHE reOMETPHUYCCKON «pedin,
HepaBEHCTBA MIPOCTPAHCTBEHHOTO BOOOPAXKEHUS M IOTUYECKOTO MBIIIIJICHHS.

Cnoco6¢cTBOBaTh (HOPMHUPOBAHHIO CIIOCOOHOCTH K
HMOIMOHAIIBHOMY M 3CTETUYECKOMY BOCIIPHITHIO MATEMaTHUCCKUX
00BEKTOB, 3aJ1a4, PEIICHUHN, PACCYKICHHIA; YMEHUIO BUJICTh
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.
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KommiiekcHrple uncia

10

bubmuoreka [JOK
https://m.edsoo.ru/1568aba3

dopmHupoBaHUE HHTEpEca K MPOLLIOMY U HACTOSILEMY
POCCHIICKON MaTEMaTHUKH, IICHHOCTHBIM OTHOILIIEHUEM K
JTOCTHXKCHHSIM POCCUHCKMX MaTEeMAaTHKOB U POCCUHCKOM
MaTEeMaTHYeCKOH IIIKOJIbI, YCTAHOBKH HAa aKTUBHOE YYaCcTHE B
pEIICHNY TPAKTHYECKUX 33724 MAaTeMAaTHYECKOM HAIPaBICHHOCTH,
OCO3HAaHMEM BaXHOCTH MAaTEeMaTHYECKOTO 00pa30BaHUS Ha
MPOTSDKEHUH BCEH JKU3HU JIJIS YCTICITHON Po(eCcCHOHANTBHOM
JESATSIILHOCTH U Pa3BUTUEM HEOOXOAMMBIX YMCHHI; OCO3HAHHBIM
BBIOOPOM U MOCTPOSHUEM MHIMBUyaTbHOU TPACKTOPUU
00pa30BaHMs U KUZHEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U
0OIIIECTBEHHBIX MOTPEOHOCTEH.

Harypanbnsie u
LeNIbIe YnCIa

10

bubmuoreka [JOK
https://m.edsoo.ru/1568aba3

WNHunuupoBaHue U NOAAEPKKa UCCIEA0BATENbCKON NEATEIBHOCTH
B (hopMe MHIMBUTyaJIbHBIX U TPYHIIOBBIX IPOEKTOB, YTO AAET
BO3MOKHOCTb IPUOOPECTH HABBIKM CAMOCTOSATEIBHOTO PEILICHUS
TEOPETHYECKON MPOOIEeMbl, TeHEPUPOBAHUS B OPOPMIICHHS
COOCTBEHHBIX HJIEH, YBAKUTESIHHOTO OTHOIICHHS K UY)KUM UACIM,
MyOJIMYHOTO BBICTYIUICHUS, apTyMEHTUPOBAHHS U OTCTAWBAHUS
CBOEH TOUYKHM 3peHUs. Pa3BUTHE T€OMETPUIECKON «peUn»,
IIPOCTPAHCTBEHHOI'O BOOOPAXKEHUS U JIOTMYECKOTO
MblluieHUs.Cioco0cTBOBaTh (HOPMUPOBAHHIO CIOCOOHOCTU K
SMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIPUATHIO MaTEMaTHUYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHUI; YMEHUIO BU/IETh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

Cucremsl
palMOHAIBHBIX,
HUppAIIMOHAIBHBIX
MOKa3aTeIbHbIX U

12

bubmuoreka [JOK
https://m.edsoo.ru/1568aba3

OpFaHI/ISaHI/IH HaCTaBHUYCCTBA MOTHUBHUPOBAHHBIX U
SPYAUPOBAHHBIX o6yqa}0m1/1xc;1 HaJa HCYCIICBAOIINMU
OJHOKJIaCCHUKaMHM, Jarocro O6y‘laI-OH_[I/IMCH CcoHuaJbHO
3HAYMMBbIH OITBIT COTpyAHHUYCCTBA U B3aMMHOM ITOMOIIIH.
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JorapupMUUECKuX
YpaBHEHUI

OBnazieHue CUCTEMOI MaTEMaTUYECKUX 3HAHUM, YMEHUN U
HaBBIKOB, HEOOXOUMBIX ISl pEIICHUS 3a/1a4 ITOBCEIHEBHON
KHU3HU, U3yYEHHUS] CMEKHBIX JUCIHUILTNH.

3agauu ¢
napameTpamMu

16

bubmuoreka [JOK
https://m.edsoo.ru/1568aba3

WMHunumnpoBaHue 1 MoIepiKKa HCCIIEI0BATEIBCKON A TEIbHOCTH
B ()OpMe MHIMBUIYAIBHBIX U IPYIIIOBBIX IPOEKTOB, YTO JacT
BO3MOXKHOCTB ITPUOOPECTH HABBIKK CAaMOCTOSITEIEHOTO PEIICHHS
TEOpPETHYECKON MPOOIEeMbl, TeHEPUPOBAHUS B OPOPMIICHHS
COOCTBEHHBIX HJIEH, YBAKUTEIHHOTO OTHOIICHHS K UY)KUM UACIM,
MyOJIMYHOTO BBICTYIUICHUS, apTyMEHTUPOBAHHS U OTCTaWBaHUS
CBOCH TOYKH 3peHusi. Pa3BuTHE TeOMETPHUECKON «pedny,
IPOCTPAHCTBEHHOTO BOOOPaKEHHUS M JIOTUYECKOTO
MblluieHUs.Cnoco0cTBOBaTh (HOPMUPOBAHHIO CIOCOOHOCTU K
HMOIMOHATBHOMY U 3CTETUYECKOMY BOCIPUSATHIO MATEMaTHIECKUX
00BEKTOB, 3a/1a4, PEIICHNH, PACCYKACHUI; YMEHUIO BHCTh
MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE.

IToBTOpEHUE,
000011IeHHE,
CHCTEeMAaTH3alHs
3HAHUH

16

bubmuoreka [JOK
https://m.edsoo.ru/1568aba3

Opranu3zanus HaCTaBHUYECTBA MOTUBUPOBaHHBIX U
SpYIUPOBAHHBIX 00yUaIOIIMXCS HaJl HEYCIIEBAOIIUMU
OJTHOKJIACCHUKAMH, JIAI0IIEro 00y4JaroImuMcs COIHaIbHO
3HAYUMBIN ONBIT COTPYAHUYECTBA U B3aMMHOM IIOMOIIY.
OBnazneHue cCUCTEMON MaTeMAaTUYECKUX 3HAHUM, yMEHUH 1
HABBIKOB, HEOOXOJUMBIX JJISl PEIICHUS 33134 MIOBCETHEBHON
KU3HU, U3yYEHUS] CMEKHBIX JUCLUILINH.

Ob6uiee yncno 4acos
no nporpamme

136
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IloypouHoe njiaHupoBaHue

10 xnace
Ne ypoxka Tema ypoka Kon-Bo | Jlara uzyuenus
4acoB o 1o
wiany | gakry
Ypok 1 | MHOXeCTBO, ollepaliii HaJl MHOXKECTBAMH U UX CBOMCTBA. 1
Ypok 2 | luarpammel Ditnepa-Benna. 1
VYpok 3 | IlpuMeHeHue TEOPETUKO-MHOKECTBEHHOTO allrapara Jyuisi ONMCAHUs PeaIbHbIX IIPOLIECCOB U SIBJICHU, 1
IPU PEIIeHUH 3a1a4d U3 Apyrux yueOHbIxX nmpeameroB. OnpeaeneHue, TeopeMa, CBOWCTBO
MaTeMaTHYeCKOro 00bEKTa, CIEACTBHE, JOKA3aTEIbCTBO, PABHOCHJIbHBIE YPABHEHHSL.
Ypok 4 | PanmonanbHble uncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOLIEHTHI, 0ECKOHEUHBIE MTEPHUOTUIECKHE 1
JpOOH.
Ypok 5 | PaumonanpsHble uncia. OOBIKHOBEHHBIE U ACCATUYHBIE APOOH, MPOLIEHTHI, 0ECKOHEYHBIE TEPUOINICCKIE 1
JIpoOw.
VYpok 6 | [lpumenenune npobeii U MPOLEHTOB ISl pEIICHUs MPUKIATHBIX 33129 U3 Pa3IUYHBIX OTpaciieil 3HAHUIA U 1
pEATbHOM JKU3HH.
Ypok 7 | Ilpumenenue apoOeii ¥ MPOIICHTOB ISl PEIICHUS MPUKIIATHBIX 3a/1a4. 1
Ypok 8 | JlelicTBuTenbHbIC yncia. PalimoHabHble M MppallMOHAIbHBIEC YUCIIA. 1
Ypok 9 | Apudmernyeckue onepanuu ¢ ISHCTBUTEIHLHBIMU YHCIIAMH. 1
Vpok 10 | Moayinb 1elCTBUTENIBHOIO YUCHA U €T0 CBOMCTBA. 1
Ypok 11 | IIpubnukéHHble BEIUMCICHHUS], TPaBUJIa OKPYIJICHUS, IPUKHJIKA U OLICHKA Pe3yJIbTaTa BEIUMCICHUMN. 1
Vpok 12 | YpaBHeHue, KOpeHb ypaBHEHUs. PaBHOCHIIbHBIE ypaBHEHUS U YpaBHEHHUS - cieAcTBUsA. HepaBeHCTBO, 1
peiieHue HepaBeHCTBAa. OCHOBHBIE METObI PEIICHUS 1IENIbIX U IPOOHO - PallMOHABHBIX YPABHEHUN U
HEPABEHCTB.
Ypok 13 | OcHOBHBIE METO/IbI PELICHHSI LIETBIX M IPOOHO - pAIlMOHATILHBIX YPABHEHHUI U HEPABEHCTB. 1
Ypok 14 | OcHOBHBIE METO/IBI PEUICHHUS LENBIX U POOHO - palliOHAILHBIX YPAaBHEHUH U HEPABEHCTB. 1
Ypok 15 | MHoOrousieHsl OT 0OIHOM NIepeMeHHOM. [leleHne MHOTOWIeHa Ha MHOTOuJIeH ¢ octatkoM. Teopema besy. 1
Ypok 16 | MHorouneHns ¢ iensiMu K03 dunmenramu. Teopema Buera. 1
Ypok 17 | Penienue cucTeM JIMHEWHBIX YPABHEHHUI. 1
Ypok 18 | Pemenune cucreM TMHEHHBIX yPaBHEHUH. 1




VYpok 19 | Marpuua cucreMsl TMHEHHBIX ypaBHEHUH. OnpeieauTenb MaTpULIbl 2X2, €ro reOMeTPUIECKUN CMBICIT U 1
CBOICTBA; BBIYMCIICHUE €TI0 3HAUCHHUSL.

Ypok 20 | OnpenenuTens MaTpULbl 2X2, €ro reOMEeTPUUECKUN CMBICI U CBOMCTBA; BBIUMCIECHUE €r0 3HAUYCHHUSL. 1

Ypok 21 | IlpuMeHeHHE OnpeneauTes A PELICHUs] CUCTEMbI JIMHENHBIX YPABHEHUIA. 1

VYpok 22 | Pemienue npukIagHbIX 3a/1a4 C OMOIIBIO CUCTEMBI JIMHEHHBIX ypaBHeHUH. MccnenoBanue 1
MTOCTPOEHHON MOJENH C TOMOUIBIO MAaTPUIL U ONTPEAECTUTENIEH.

VYpok 23 | Pemenue npukiagHbIX 3a/1a4 ¢ OMOIIBIO CUCTEMBI JTMHEHHBIX ypaBHeHUH. MccnenoBanue 1
MTOCTPOEHHON MOJENH C TOMOUIBIO MAaTPUIL U ONTPEAECTUTENEH.

Ypok 24 | KontponwsHas pabota Nel o teme "PannonanbHble ypaBHeHHs U HepaBeHCTBA. CHCTEMBbI TMHEHHBIX 1
ypaBHeHHUH"

Ypok 25 | dysknwmst, cnocoOs! 3aganus GyHkuud. Bzaumuo obpatasie pyHkuuu. Kommnosunus GyHKIui. 1

Ypok 26 | I'paduk dpyHKIHM. DneMeHTapHbIE TPeoOpazoBaHus rpaduKoOB PYHKIUI. 1

Ypok 27 | O6Gnacth onpeaeneHus 1 MHOKECTBO 3HaueHui ¢pyukiun. Hynu ¢yakuuu. [IpomexxyTku 1
3HAKOMOCTOSHCTBA.

Ypok 28 | Uernble u HeuéTtHble hyHKIUH. [lepnoanyeckue ynkuun. [IpoMexxyTku MOHOTOHHOCTH (DYHKITHH. 1

Ypok 29 | MakcumyMbl 1 MUHUMYMBI (yHKIIMU. Hanbomnbliiee 1 HauMeHbllee 3HaYeHUs! PYHKITUH Ha TPOMEXKYTKE. 1

VYpok 30 | JIuneiinasi, KkBaipaTU4Has U IPOOHO-TMHEHHAS (PYHKIINH. 1

Ypok 31 | DneMeHTapHOE UCCIEA0OBAHUE U TIOCTPOCHUE TPAPUKOB ITHX (QYHKITUH. 1

Ypok 32 | DneMeHTapHOE UCCIEA0BAHUE U TIOCTPOCHUE TPAPUKOB ITHX (QYHKITUH. 1

Vpok 33 | Crenens ¢ 1enbIM noka3aresneMm. bunom HeroToHa. 1

Ypok 34 | Crenens ¢ uenbiM noka3ateneM. bunom HeroTona. Mcnonp3zoBanue noaxopasiieid hopMbl 3aUCH 1
NEHCTBUTENBHBIX YHCEN IS PEeHICHUs] MPAKTUYECKUX 3a/1a4 U MPE/ICTABICHUS JaHHBIX.

VYpok 35 | CrenenHast pyHKIUS ¢ HATYpalIbHBIM M IEJIBIM MTOKa3areseM. E€ cBoiicTBa u rpaduk. 1

Ypok 36 | KonrponwsHas pabota Ne2 o teme "Crenennas ¢pynkuus. E€ cBoiicTBa u rpadux". 1

Ypok 37 | ApudmMerndeckuii KOpeHb HATYPaJIbHOM CTENEHU U €r0 CBOICTBA. 1

VYpoxk 38 | Apudmerndecknii KOpeHb HATYpPAILHOW CTETIEHU U €r0 CBOMCTBA. 1

VYpok 39 | IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, COAEPIKAILUX CTEIIEHU U KOPHHU. 1

VYpok 40 | IIpeoOpa3oBaHus YHUCIOBBIX BBIPAKEHUH, COAECPIKAILUX CTEIIEHU U KOPHHU. 1

1

VYpok 41

Hp606p330BaHI/IH YHCJIOBBIX BBIpa)KeHHﬁ, coAcCpiKalluX CTCIICHU U KOPHH.




VYpok 42

I/IppaHI/IOHaJ'IBHHC YpaBHCHUA. OCHOBHBIE MCTOJbI PCHICHUA HPPALINOHATIbHBIX ypaBHeHI/Iﬁ

1
Ypok 43 | Uppauronanbhbie ypaBHeHHSI. OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATBHBIX YPaBHEHUN 1
VYpok 44 | UppaunonanbHble ypaBHEHUsI. OCHOBHBIE METO/Ibl PEIICHUS HPPALMOHATIBHBIX YpaBHEHUN 1
VYpok 45 | PaBHOCHIIBHBIE IEPEXO/IbI B PEIIEHUH HPPALMOHAIIBHBIX YpaBHEHUIN 1
VYpok 46 | PaBHOCHIIBHBIE IEPEXO/IbI B PEIIEHUH HPPALMOHAIIBHBIX YpaBHEHUN 1
Ypok 47 | PaBHOCUIIBHBIE TIEPEXO/IbI B PEIICHUH UPPALMOHATILHBIX YPaBHEHUN 1
Ypok 48 | PaBHOCHUIIbHBIEC TIEPEXO/IbI B PEIICHUH UPPALMOHATLHBIX YpaBHEHUN 1
Ypok 49 | CpoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH KaK (PyHKIIUK 0OpPaTHOM CTETIEHU C HATYPaJIbHBIM 1
[OKa3aTeleM
Ypok 50 | CroiicTBa 1 rpaduK KOpHS n-Oi CTENEHH KaK (PyHKIIUK 0OpPaTHOM CTETIEHU C HATYPaJIbHBIM 1
[OKa3aTeleM
Ypok 51 | KonrponwsHas pabota Ne3 o teme "CBoiicTBa u rpaduk KOpHs n-oii cteneHu. ppannoHanbHbie 1
ypaBHeHuUs"
Vpok 52 | CreneHb ¢ palluOHAIBHBIM MTOKa3aTesneM U €€ cBoricTBa. CTeneHb ¢ AeMCTBUTEIbHBIM I0KA3aTEIIEM. 1
Vpoxk 53 | CremneHb ¢ palluOHAJILHBIM MTOKA3aTeNIeM U €€ CBOWCTBA. 1
Vpok 54 | CreneHb ¢ palluOHAILHBIM [T0OKA3aTEJIEM U €€ CBOWCTBA. 1
Ypok 55 | IlokazatenbHas ¢yHKIUS, €€ CBONCTBA U rpaduK. 1
Ypok 56 | Mcnonb3oBanue rpaduka GyHKIUH sl pEIICHUS YPaBHEHUN. 1
Ypok 57 | Ucnons3oBanue rpaduka GyHKINH U PEIICHUS yPaBHEHHIA. 1
VYpok 58 | IlokazatenbHble ypaBHeHUs.. OCHOBHBIE METO/Ibl PELLICHUS IOKA3aTEIbHBIX YPABHEHUH. 1
Ypok 59 | IlokazatenbHble ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUS TTOKA3aTEIbHBIX YPaBHEHUN 1
Ypok 60 | [Mokaszarenpuble ypapHeHus. OCHOBHbIE METO/IbI PEILIEHHUS T0KA3aTeILHBIX YPABHEHUIH 1
Ypok 61 | KourponbsHas pabota Ned o teme "[lokazarensHas ¢pynkius. [lokasarensHbie ypaBHeHUA" 1
Ypok 62 | Jlorapudm uncna. CoiicTsa norapupma 1
Ypok 63 | Jlorapudm uncna. CoiicTsa norapupma 1
Ypok 64 | Jlorapudwm uncna. CoiictBa jgorapudma. 1
1

Ypok 65

JlecaTU4HbIE U HATYypAJIbHBIE JOTapU(MBI.




Ypok 66 | JlecaiTuuHbIE U HaTypalIbHbBIE JIOTApUPMBI. 1
VYpok 67 | IIpeobpazoBaHue BbIpaKE€HUH, CoepKAIIUX JOraprUPMBbl. 1
Ypok 68 | [IpeoOpa3oBaHue BRIPAKECHUMN, COICPKAIIUX JIOTAPUPMBI. 1
Ypok 69 | [IpeoOpa3oBaHue BRIPAKEHUMN, COIACPKAIIHUX JIOTAPUPMBI. 1
Ypok 70 | Jlorapupmudeckas pyHKuus, €€ CBOWCTBA U rpaduK. 1
Ypok 71 | Jlorapudmuueckast pyHkuus, e€ cBoiicTBa U rpaduk. 1
VYpok 72 | Ucnonp3oBanue rpapuka GyHKUUH U1 pELICHUs yPaBHECHHH. 1
Ypok 73 | Ucnons3oBanue rpaduka GyHKINH U PEIICHUS yPAaBHEHHIA. 1
VYpok 74 | Jlorapupmudeckue ypaBaeHusi. OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUIECKUX YpaBHEHUIA. 1
Ypok 75 | Jlorapupmuueckue ypaBHeHusi. OCHOBHbIE METO/Ibl PEIICHUS JIOTapU(PMUUECKUX YpaBHEHUI. 1
VYpok 76 | Jlorapupmuueckue ypaBHeHusi. OCHOBHbIE METO/Ibl PEIICHUS JIOTapU(PMUUIECKUX YpaBHEHUI. 1
VYpok 77 | PaBHOCHIIBHBIE IEPEXO/IbI B PELLICHUHU JIOTapU(PMUUECKUX YPABHEHUH. 1
VYpok 78 | PaBHOCHIIbHBIE TIEPEXO/IBI B PELICHUH JIOTapH(PMUUIECKIX YPAaBHEHUH. 1
Ypok 79 | KonTtponbhas padota Ne5 o Teme "Jlorapupmudeckas ¢pynkuus. Jlorapupmudeckne ypapaenus" 1
Ypok 80 | CuHyc, KOCMHYC, TAHT€HC U KOTAHI'€HC YMCIOBOTO apryMEHTa. 1
Ypok 81 | CuHyc, KOCMHYC, TAHT€HC U KOTAHI'€HC YMCIOBOTO apryMEHTa. 1
VYpok 82 | ApkcuHYyC, apKKOCHHYC U apKTaHT€HC YUCIIOBOIO apryMEHTA. 1
VYpok 83 | ApkcuHycC, apKKOCUHYC U apKTaHT€HC YUCJIOBOTO apryMEHTA. 1
Ypok 84 | Tpuronomerpuueckasi OKpYKHOCTb, OTIPEICICHUE TPUTOHOMETPHUIECKUX (DYHKITHIA YHCIOBOTO 1
apryMeHra.
VYpok 85 | Tpuronomerpuueckasi OKpyKHOCTb, ONPE/IEICHNE TPUTOHOMETPUUECKUX (DYHKIIMHA YHCIOBOTO 1
apryMeHTa.

Ypok 86 | ToxxnecrBa. OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBL. 1
VYpok 87 | OcHOBHBIE TPHTOHOMETPHUYECKUE (POPMYITBL. 1
Ypok 88 | OcHOBHBIE TPUTOHOMETPHYECKHE (HOPMYIIBI. 1
Ypok 89 | OcHOBHBIE TPUTOHOMETPHYECKHUE (HOPMYIIBI. 1

1

Ypox 90

ToxnectBenHble npeoOpa3zoBanus. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIPAKEHUI.




Ypok 91 | IIpeoOpa3oBaHre TPUTOHOMETPHUYECKHUX BBIPAKECHHIA. 1
Ypok 92 | [IpeoOpa3zoBaHre TPUTOHOMETPHUYECKHUX BhIPAKECHHIA. 1
Ypok 93 | IIpeoOpa3zoBaHre TPUTOHOMETPHUUECKHUX BbIPAKEHUI. 1
VYpok 94 | Pemienue TpUroHOMETPUYECKUX YPABHEHUH. 1
VYpok 95 | Pemienne TpuroHOMETpUYECKUX YPaBHEHUH. 1
VYpok 96 | Pemienne TpUroHOMETPUYECKUX YPABHEHUM. 1
Ypok 97 | Pemienne TpUroHOMETPUYECKUX YPABHEHUM. 1
VYpok 98 | Pemienne TpuroHOMETpUYECKUX YPaBHEHUH. 1
Ypok 99 | Pemienue TpuroHOMETpUYECKUX YPAaBHEHUH. 1
Ypok 100 | Pemienne TpuroHOMeTpUYECKUX YPaBHEHUM. 1
VYpok 101 | KoutpoabHas pabota Ne7 mo teme "TpUroHOMETpUYECKUE BBIPAKEHHS U TPUTOHOMETPUUYECKUE 1
ypaBHeHuUs".
VYpok 102 | [locnenoBarensHOCTH, CIOCOOBI 331aHUS [TOCIIEOBATENbHOCTEN. MeTo1 MaTeMaTH4YEeCKON UHAYKIINH. 1
VYpok 103 | MOHOTOHHBIE U OTPaHUYEHHBIE TTOCJIEIOBATEILHOCTH. VICTOpHUS MaTeMaTH4eCKOro aHaIn3a Kak aHaju3a 1
0ECKOHEYHO MaJbIX.
Ypok 104 | ApudmeTndeckas mporpeccus. 1
VYpok 105 | I'eomeTrpuueckas nporpeccus. 1
VYpok 106 | beckoneuno yObIBaroiasi reoMeTpudecKasi Iporpeccus. 1
Ypok 107 | Cymma GecKOHEUHO yOBIBAIOIIECH reOMETPUIECKON TPOTPECCUH. 1
VYpok 108 | JIuHeHHbIN 1 3KCIOHEHIMANIbHBIN pocT. Yucno e. @opMyiia CI0KHBIX IPOLIEHTOB. 1
VYpok 109 | JIuHelHbI! U 3KCITIOHEHIUAIBHBIN pocT. Yucno e. @opMmyiia CI0KHBIX IPOLEHTOB. 1
VYpok 110 | Ucnonb30Banue mporpeccuu Ajsl peuieHus peaibHbIX 3a/1a4 MPUKIIAJHOTO XapakTepa. 1
VYpok 111 | KorrponbHas padota Ne§ o teme "IlocienoBaTeabHOCTH U porpeccun” 1
VYpox 112 | HenpepbiBHBIE GYHKIIUU U UX CBOWCTBA. 1
VYpox 113 | Touka pa3psiBa. ACHMITOTHI TPa(UKOB (HyHKITHA. 1
VYpok 114 | CoiicTBa pyHKIMI HEMPEPHIBHBIX HA OTPE3KE. 1
VYpok 115 | CoiicTBa pyHKIMI HEMPEPHIBHBIX HA OTPE3KE. 1




Ypok 116

Meton HHTCPBAJIOB JId PCIICHHUA HCPABCHCTB.

1
VYpok 117 | Meron uHTEpBaJIOB J1sl pELICHUSI HEPABEHCTB. 1
VYpok 118 | MeTon uHTEpBAJIOB JUIs pEIICHNS HEPABEHCTB. 1
VYpox 119 | [IpumeHeHre CBOWCTB HEMPEPHIBHBIX (DYHKIMHN JJIs1 pEIICHUS 3a/1a4. 1
VYpok 120 | [IpumeHeHre CBONCTB HEMPEPBIBHBIX (DYHKLUHN AJIS pelIeHHs 3a1ay. 1
VYpok 121 | [lepBas u BTOpast mpoU3BOAHBIE PYHKIIHH. 1
VYpok 122 | Onpenenenue, reOMETPUUECKUN CMBICI TTPOU3BOIHOM. 1
Ypok 123 | Onpenencnaue, GU3NIESCKHIA CMBICIT TIPOU3BOIHOM. 1
VYpox 124 | YpaBHeHHe KacaTeNbHOU K TpapuKy (QyHKIIHH. 1
VYpok 125 | YpaBHeHue kacaTteabHOU K rpaduky GyHKINU. 1
VYpok 126 | [IpousBoaHbIE 371€MEHTAPHBIX (PYHKIIHIA. 1
VYpox 127 | [Ipou3BoaHbIE AIIEMEHTAPHBIX ()YHKITHIA. 1
VYpox 128 | [IpousBoaHasi CyMMBI, IPOU3BEICHHS, YACTHOTO M KOMITO3UIIMU (PYHKIIUH. 1
VYpok 129 | [IpousBoHasi CyMMBI, IPOU3BEACHHUSI, YACTHOTO M KOMIIO3UIIUU QYHKITUH. 1
VYpok 130 | [IpousBoHasi CyMMBI, TPOU3BEACHHUSI, YACTHOTO M KOMIIO3UIIUU (QYHKITUH. 1
VYpok 131 | KonrpoasHas padora Ne9 no teme "[IpousBoanas" 1
VYpok 132 | TloBropenue, 0000IIeHHE, CUCTEMATH3AIMS 3HaHMA: Y paBHEeHUS" 1
VYpok 133 | TloBropenue, o0o0IIeHHEe, CUCTEeMaTH3aNus 3HaHwi: "OyHKIIH" 1
VYpok 134 | TloBropenue, 0000IICHHE, CUCTEMATHU3AIMS 3SHAHHMA 1
VYpok 135 | Hrorosas koHTpoibHast paboTa 1

1

Ypok 136

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIMS 3HAHUHA




IloypouHoe njiaHupoBaHue

11 kiace
Ne ypoka Tema ypoka Kon-so | Jlara uzyueHus
4acoB o o
wiany | gakry

VYpok 1 | IlpumeHeHne npou3BOJHOM K HCCIIEIOBAHNIO (DYHKIIMKA HA MOHOTOHHOCTB M 9KCTPEMYMBI. 1
VYpok 2 | IlpumeHeHne MpoU3BOJHOM K HCCIEIOBAHNIO (DYHKIIMNA HA MOHOTOHHOCTB M OKCTPEMYMBI. 1
VYpok 3 | IIpuMeHeHHEe TPOU3BOIHOMN K UCCIICIOBAHUIO (DYHKIMIA HA MOHOTOHHOCTD U KCTPEMYMBI. 1
VYpok 4 | IlpumeHeHne Npou3BOJHOM K UCCIEIOBAHNIO (YHKIIMHA HA MOHOTOHHOCTb M 9KCTPEMYMBI. 1
VYpok 5 | IlpumeHeHne npou3BOJHOM K HCCIIEIOBAHNIO (DYHKIIMKA HA MOHOTOHHOCTB M 9KCTPEMYMBI. 1
VYpok 6 | IlpumeHeHne mpou3BOJHON K HCCIIEIOBAHNIO (DYHKIIMHA HA MOHOTOHHOCTB M 9KCTPEMYMBI. 1
VYpokx 7 | HaxoxxaeHne HanOOIbIIET0 U HAMMEHBIIETO 3HAYCHUST HETIPEPBIBHOM (DYHKIINH HA OTpPE3Ke. 1
VYpok 8 | HaxoxxaeHue HanOoIbIIEro 1 HAMMEHBIIETO 3HaYEeHUs! HENIPEPhIBHOM (PyHKIIMM Ha OTpe3Ke. 1
Ypok 9 | HaxoxzaeHue HanOoIbIIEro 1 HAMMEHBIIETO 3HaYeHUs! HENIPEPhIBHOM (PyHKIIMM Ha OTpe3Ke. 1
VYpok 10 | Haxoxnenue HanuboIbIIET0 1 HAMMEHBIIIETO 3HAUYCHHS HEMTPEPHIBHOM (DYHKIIMK Ha OTPE3KE. 1
VYpok 11 | Haxoxnenue HanOoIbIIET0 1 HAMMEHBIIIETO 3HAUYEHHS HEMTPEPHIBHOM (DYHKIIMK Ha OTPE3KE. 1
VYpok 12 | HaxoxneHue HauboIbLIEr0 1 HAMMEHbBILEr0 3HaUeHHs HEPEPBIBHON (DYHKIIMU Ha OTPE3KE. 1
Ypok 13 | [Ipumenenne npou3BOJHOM I HAXOXKICHMS HAWIy4YIIEro pEIIeHHs B INPUKIAJHBIX 3a7adax, A 1

OTIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOTO (popMyJI0i Wi rpaduKoM.
VYpok 14 | [IpuMeHeHne NPOU3BOAHON /ISl HAXOKIEHUSI HAMJTYUIIIEr0 pEelIeHHs] B IPUKJIAJIHbIX 3a/1a4ax.
VYpok 15 | IIpumeHeHue nponu3BOAHOM Ul ONpesieeHusl CKOPOCTH U YCKOPEHUs Mpoliecca, 3aJaHHOTO (popMyioi 1

WU TpadyuKoM.
VYpok 16 | IIpumeHenue nponu3BOAHOM Ui ONpesieeHusl CKOPOCTH U YCKOPEHUs Mpoliecca, 3aJaHHOTO (popMy1oif 1

WU TpadyuKoM.
Ypok 17 | I'padmk xommosuimn ¢GyHKImiA. ['eomMmeTpudeckne o0pas3bl ypaBHEHHH U HEPABEHCTB Ha KOOPAWHATHOMN 1

IJIOCKOCTH.
Ypok 18 | Komnosunus GpyHKIKHA. 1




Ypok 19 | Komnosunus pyHkunit 1
Ypok 20 | 'eomerpuueckre 00pa3bl ypaBHEHH Ha KOOPIUHATHOM MIIOCKOCTH. 1
VYpok 21 | 'eomerpuueckre 00pa3bl ypaBHEHHI Ha KOOPJUHATHOMN IJIOCKOCTH. 1
VYpok 22 | KonTtponbhas padota Nel o Teme "HccnenoBanue GyHKIIHIA ¢ TTOMOLIBIO POU3BOAHON . 1
Ypok 23 | [lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IIEPBOOOPA3HBIX. 1
Ypok 24 | [lepBooOpa3Hbie neMeHTapHbIX pyHkuuid. [IpaBuna HaxoxIeHus: IepBOOOPa3HBIX. 1
Ypok 25 | [lepBooOpa3Hbie nieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUs TepBOOOPa3HBIX 1
VYpok 26 | Murterpan. I'eomeTpruueckuii CMbICII HHTETpaa. 1
Ypok 27 | Beruucienue onpeaenéHHoro uaTerpaia mo gopmyine Herotona - Jlelioauma. 1
VYpok 28 | Beruucnenue onpeaenéHHoro uurerpania mno gopmysne Horotona - JleiOuuma. 1
Ypok 29 | [IpumeneHue uHTErpaja A HaXOKASCHUS IIIOIMAeH MmIocKuX GUryp 1 00bEMOB reOMETPUUYECKUX TET. 1
Ypok 30 | [IpuMenenue uHTErpaa s HAXOXKICHUS 00bEMOB T€OMETPUUYECKUX TEJI. 1
VYpok 31 | IIpumeps! pemennii audepeHnnanbHbIX ypaBHEHUH. 1
VYpok 32 | [Ipumeps! pemennii audepeHnnanbHbIX ypaBHEHUH. 1
Ypok 33 | MaremaTudeckoe MOJICIMPOBAHUE PEATHHBIX MPOILIECCOB C MOMOIIBI0 U hepeHIINaTbHBIX YPaBHEHUH. 1
VYpok 34 | KontponbsHas pabora Ne2 o teme "[lepBooOpasHas u unrerpan'. 1
VYpok 35 | Tpuronomerpuueckue pyHKIIUN, UX CBOMCTBA U rpauKy. 1
VYpok 36 | Tpuronomerpuueckue QpyHKIIUHN, UX CBOMCTBA U TPadUKH. 1
VYpok 37 | Tpuronomerpuueckue QpyHKIIUHN, UX CBOMCTBA U TPaUKH.
VYpok 38 | Tpuronomerpuueckue pyHKIIUU, UX CBOMCTBA U rpauKy. 1
VYpok 39 | Tpuronomerpuueckue pyHKIIUU, UX CBOMCTBA U rpauKy. 1
Ypok 40 | OtGop KOpHEN TPUTOHOMETPUUECKUX YPABHEHHH C TOMOIIBIO TPUTOHOMETPUYECKOM OKPYKHOCTH. 1
VYpok 41 | OtOop KOpHEN TPUTOHOMETPUUECKUX YPABHEHHUH C TOMOIIbIO TPUTOHOMETPUYECKON OKPYKHOCTH. 1
Ypok 42 | OT0op KOpHEN TPUTOHOMETPUUECKUX YPABHEHHUM ¢ TOMOIIbIO TPUTOHOMETPUYECKON OKPYKHOCTH. 1
Ypok 43 | Ot0op KOpHEN TPUTOHOMETPUUECKUX YPABHEHHUM ¢ TOMOIIbIO TPUTOHOMETPUUECKON OKPYKHOCTH. 1
VYpok 44 | Penienue TpUroHOMETPUUYECKUX HEPABEHCTB. 1
1

Ypok 45

Pemenue TPUT'OHOMETPUYCCKHUX HCPABCHCTB.




Ypok 46

Pemenue TPUT'OHOMETPHUYCCKHUX HCPABCHCTB.

VYpok 47 | Pemienne TpUroHOMETPUYECKUX HEPABEHCTB. 1

VYpok 48 | Kontponbhas padota Ne3 o Teme "['paduku Tpuronomerpudeckux GpyHkuii. Tpuronomerpuieckue 1
HepaBeHCTBA'.

Ypok 49 | Cuctema U COBOKYITHOCTh YpaBHEHUN W HEpPaBEHCTB. PaBHOCHIIbHbBIE CUCTEMbI U CUCTEMBI-CIIE/ICTBHUS. 1
PaBHOCUIIbHBIE HepaBeHCTBA. OCHOBHBIE METO/IbI PEIICHUS M0KAa3aTeIbHBIX HEPABEHCTB.

VYpok 50 | OcHOBHBIE METO/IbI PELIEHUS IOKA3aTEIbHBIX HEPABEHCTB. 1

Ypok 51 | OcHOBHBIE METO/IbI PELIEHUSI 1I0KA3aTEIbHBIX HEPABEHCTB. 1

Ypok 52 | OCHOBHBIE METO/IbI PELIEHUSI I0KA3aTEIbHBIX HEPABEHCTB. 1

VYpok 53 | OcHOBHbBIE METO/IbI PELICHHUS JTOTapU(PMUIECKIX HEPABEHCTB.

VYpok 54 | OcHOBHbBIE METO/IbI PELICHHUS JTOTapU(PMUIECKIX HEPABEHCTB. 1

VYpok 55 | OcHOBHbBIE METO/IbI PELICHHUS JIOTapU(PMUIECKIX HEPABEHCTB. 1

Ypok 56 | OcHOBHBIE METOIBI PEUICHHUS JIOTAPH(PMHUIESCKIX HEPABEHCTB. 1

Ypok 57 | OCHOBHBIE METO/IbI PELIEHUSI UPPALIMOHAIBHBIX HEPABEHCTB. 1

VYpok 58 | OcHOBHBIE METO/IbI PELLICHUS UPPALIMOHAIBHBIX HEPABEHCTB. 1

Ypok 59 | OcHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB. 1

Ypok 60 | OcHOBHBIE METO/IbI PELIEHUSI UPPALIMOHAIBHBIX HEPABEHCTB. 1

VYpok 61 | I'padhmyeckne MeTonpl pemieHUs UPPAlMOHATIBHBIX YypaBHEeHWH. ['paduyeckre MeTOIbl pereHus 1
YpaBHEHUI U HEPABEHCTB.

Ypok 62 | I'paduueckrie METOIbI pEIICHUS UPPALMOHAIBHBIX YPaBHEHUH. 1

Ypok 63 | 'padudeckre METOIbI pEIICHUS MTOKA3aTEIbHBIX YPABHCHHUIA.

VYpok 64 | I'padmyeckne METOABI pelIeHus MOKa3aTeIbHBIX HEPABEHCTB.

Ypok 65 | I'padmyeckne meToap! pemeHus JorapuMUIECKUX YpaBHEHHIH. 1

Ypok 66 | I'paduyeckue meToab! pelieHus JorapupMUUIecKuX HEPABEHCTB. 1

VYpok 67 | I'paduyeckue meToab! pelieHus Jorapu(pMUUIecKuX HEPaBEHCTB. 1

Ypoxk 68 | I'padmyeckne MeTobI pelIeHus MOKA3aTeNbHBIX U JIOTapH(PMUYECKIX YPAaBHEHUH. 1

1

Ypok 69

I'paduaeckue MeTOIbI pelIeHHs MOKA3aTeIbHBIX U JIOTAPU(YMUIECKUX YPAaBHEHHIA.




Ypox 70

OCHOBHBIE MCTOJAbI pPCIICHHUA CUCTEM H COBOKYHHOCTGI;'I paloOHAJIbHBIX, HpPpallHOHAJIbHBIX,
IIOKa3aTCJIbHBIX U J'IOI‘apI/I(bMI/I‘-ICCKI/IX ypaBHeHHﬁ.

VYpok 71 | OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEH palMOHAJIbHBIX, WPPALUOHATIBHBIX, 1
MOKA3aTEIbHBIX U JIOTapU(DMHUUECKUX YPABHCHHM.
Ypok 72 | KontponwsHas pabota Ned o teme "HppaiinoHalibHbIe, TOKa3aTelbHbIE U TOTapu(pMUIECKIe 1
HepaBeHCTBA".
VYpok 73 | KomruiekcHble yncina. Anredpandeckas 1 TPUTOHOMETpUIecKast POPMBI 3aIMUCH KOMIUIEKCHOTO YHCIIa. 1
VYpok 74 | KomruiekcHble yncna. Anrebpandyeckasi 1 TPUTOHOMETprUYecKast (POPMBI 3aITUCH KOMIUIEKCHOTO YHCTIA. 1
Ypok 75 | Apudmernyeckue onepannuy ¢ KOMIUIEKCHBIMUA YHACITAMHU. 1
Ypok 76 | ApudmMernyeckue onepanuu ¢ KOMIUIEKCHBIMU YHUCTIaMH. 1
Ypok 77 | M300pakeHre KOMIUIEKCHBIX YUCENl Ha KOOPAMHATHOM MIIOCKOCTH. 1
VYpok 78 | M300pakeHrne KOMIUIEKCHBIX YHCEJl Ha KOOPAUHATHOU MJIOCKOCTH. 1
Ypox 79 | ®opmyna Myaspa. Kopau n-oif cTenenu u3 KOMILJIEKCHOTO YuCIIa. 1
Vpok 80 | ®opmyna Myaspa. Kopau n-oii crenenu U3 KOMIJIEKCHOTO YuCIa. 1
Ypok 81 | [IpuMeHeHNEe KOMIIEKCHBIX YHCET TSl pelIeHHs] PU3NYECKUX U TEOMETPUUYECKUX 3a/1ay. 1
Ypok 82 | KonrponwsHas pabora Ne5 mo teme "KomrmnekcHsie yncna'. 1
Vpok 83 | HatypanbHbie U 11€JIbIe YnCTa.
Vpok 84 | HatypanbHbie U LI€JIbIC YHCTA. 1
Ypok 85 | [IpuMeHeHne MPU3HAKOB JEIUMOCTH LIEJIBIX YUCEIL. 1
Ypok 86 | [IpuMeHeHNe MPU3HAKOB JEIUMOCTH LIEJIBIX YUCEIL. 1
Vpok 87 | [lpumenenue npusHakoB aeaumoctH mnenbix yucen: HOA u HOK. 1
VYpok 88 | [Ipumenenue npusnakoB aeaumoctH nenbix yucen: HOA u HOK. 1
VYpok 89 | IIpuMeHeHne NPU3HAKOB JEIUMOCTH LIEBIX YUCEN: OCTATKHU 10 MOJIYJIIO. 1
Ypok 90 | [IpuMeHeHne MPU3HAKOB JEIUMOCTH LIEJIBIX YUCEN: OCTATKHU MO MOJYJIIIO. 1
Ypok 91 | [IpuMeHeHue MPU3HAKOB JEIUMOCTH LIETIBIX YnceN: anroput™ EBkinaa s perenus 3a1a4 B [elbIX 1
YyHClIax.
VYpok 92 | KoutponbsHas padora Ne6 no teme "Teopus nenbix uncen'. 1




VYpok 93

Cucrema n COBOKYITHOCTb ypaBHeHHﬁ. PaBHOCUIIBHBIE CHCTEMBI M CUCTEMBI - CIIC/ICTBUS.

1
Ypok 94 | Cuctema U COBOKYITHOCTh YpaBHEHH. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI - CIICICTBHUS. 1
VYpok 95 | OCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX YPaBHEHUH. 1
Ypok 96 | OCHOBHBIE METO/IbI PELIEHUSI CUCTEM M COBOKYIHOCTEH MppallMOHAIbHBIX YPaBHEHUH. 1
Ypok 97 | OCHOBHBIE METO/IbI PELIEHUSI CUCTEM M COBOKYITHOCTEH MOKa3aTeNbHbIX YPaBHEHUH. 1
VYpok 98 | OCHOBHBIE METO/IBI PELIEHUSI CUCTEM U COBOKYITHOCTEH IMOKAa3aTEIbHbIX YPABHEHUN. 1
Ypok 99 | OcHOBHBIE METO/IbI PEIICHHS CUCTEM M COBOKYITHOCTEH JIorapu(MUYECKIX ypaBHEHUH. 1
VYpox 100 | OCHOBHBIE METOABI PEHICHUSI CHCTEM U COBOKYITHOCTEH JIOTapU(PMUUECKIX YPABHEHUH. 1
VYpok 101 | [IpuMeHeHre cUCTEM K PEIICHUIO MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IMUHbIX 00JIacTei HayKu U 1
peaIbHOM JKU3HU, HHTEPIIPETALHs TOTY4EHHbBIX PE3YJIbTaTOB.
VYpok 102 | [IppumeHeHHEe CUCTEM K PEUICHUIO0 MATEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3InYHbIX 00JIacTeil HAyKU U 1
pealbHO KU3HU, UHTEPIIPETALNS MTOIYYEHHBIX PE3yIbTaTOB.
Ypok 103 | [IpumeHeHre HEPaBEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a/1ad U 3a/1a4 U3 Pa3IUYHbIX 00JacTeil HayKu U 1
peanbHO KU3HU, UHTEPIIPETALINS MTOIYyYEHHBIX PE3yIbTaTOB.
VYpok 104 | KonTpoabHas padora Ne7 no teme "CucreMsl paliioHaIbHbIX, UPPALIMOHAIBHBIX TOKA3aTENbHbIX U 1
JOrapu(PMHUUECKUX ypaBHEHHUN" .
VYpok 105 | YpaBHeHUs,, HEpaBEHCTBA M CHCTEMbI C IapaMeTpaMmu. PalnoHalbHbIE YpaBHEHHs C IapaMeTpaMu. 1
I'paduueckue MeTobl penieHus 3a1a4 ¢ HapaMeTpamu.
VYpok 106 | PaunonanbHble HEpaBEHCTBA C [TapaMeTpaMH.
VYpok 107 | PaunoHnasibHbIE CUCTEMBI C TAPAMETPAMH. 1
VYpok 108 | UppannoHaiibHble ypaBHEHMsI, HEpaBEHCTBA C ITapaMeTpamH. 1
VYpok 109 | UppanmonaiibHble CUCTEMBI C TApaMETPaMHu. 1
VYpok 110 | [TokazarenbHble ypaBHEHHUSI, HEPABEHCTBA C IapaMeTpaMHu. 1
VYpok 111 | [lokazarenbHble CUCTEMBI C TAPAMETPAMHU. 1
VYpox 112 | Jlorapudmuueckue ypaBHEHHs, HEPABEHCTBA C TapaMETPaMH. 1
VYpok 113 | Jlorapudmuueckrue CUCTEMBI C TapaMeTpaMHu. 1
VYpok 114 | TpuronoMerpuieckue ypaBHEHHs C MapaMeTPaMU. 1




Ypok 115

TpI/IFOHOMeTpI/I‘IeCKI/Ie HCPABCHCTBA C IIapaMCTpaMHu.

Ypok 116 | TpuroHoMeTpudyecKkrue CUCTEMBI C MapAMETPAMH. 1
VYpok 117 | Ucnionb3oBanne rpadukoB (GyHKIMNA IS HCCICIOBAHUS IPOIECCOB M 3aBUCUMOCTEH, KOTOpHIE
BO3ZHHKAIOT MPHU PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MPEAMETOB U pPEaIbHOM KU3HU.
VYpok 118 | [locTpoenue u uccneqoBaHue MaTEMaTUYECKUX MOJIENIEN PEANIbHBIX CUTYalMi C IOMOIIBIO CUCTEM 1
yYpaBHEHUH C MapaMeTpaMHu.
VYpok 119 | I[locTpoenue u uccneqoBaHue MaTEMaTUYECKUX MOJIENIEN PEAIbHBIX CUTYalMi C IOMOIIBIO CUCTEM 1
YpaBHEHUH C MapaMeTpaMHu.
VYpok 120 | KortponbHas padota Ne® o reme "3amauu ¢ mapameTpamu'. 1
VYpok 121 | [ToBTOpeHue, 06001ICHNE, CHCTEeMaTU3alus 3HaHU: ""Y paBHEeHUs " 1
VYpok 122 | [ToBTOpeHue, o0o01mIeHne, cucTeMaTru3aius 3HaHui: "YpaBHeHHS . 1
P P ) 1 ) 10 P
Vpok 123 | IToBropenue, 00001IEeHNE, cCUCTeMaTH3anusa 3Hauui: "YpaBuenust. CHCTEMEI ypaBHEHMI". 1
b b
Ypok 124 | [ToBTOpenue, 06001IeHNE, cucTeMaTu3anus 3Hannii: "HepaBencTsa'. 1
Ypok 125 | [ToBTOpenue, 06001IeHNe, cucTeMaTu3anus 3Hannii: "HepaBencTna'. 1
Ypok 126 | [ToBTOopenue, 06001IeHNE, cucTeMaTu3anus 3Hannii: "HepaBencTsa'. 1
VYpok 127 | [loBTOopenue, 06001menue, cucreMatusanus 3Hanuii: "[IponsBoanas u e€ npumeHeHue". 1
VYpok 128 | [ToBTOpenue, 06001menue, cucreMatusanus 3Hanuii: "[IponsBoanas u e€ npumeHeHue". 1
VYpox 129 | [loBropenue, ob6obuienne, cuctemarusanus 3Hanuid: "[IponsBoanas u e€ npumeHenue". 1
VYpox 130 | [loBropenue, ob6obuieHne, cuctemMarusanus 3Hanui: "MHTerpan u ero npumenenue'. 1
VYpok 131 | [ToBTOpenue, 06001menue, cucreMaTu3anus 3Hanui: "OyHkun". 1
VYpok 132 | [ToBTOpenue, 06001menHne, cucreMaTu3anus 3Hanui: "OyHkun'. 1
VYpok 133 | [ToBTOpenue, 06001menHne, cucreMaTu3anus 3Hanui: "OyHkun'. 1
VYpok 134 | UtoroBast KOHTpoOJIbHAs padoTa. 1
VYpok 135 | [ToBTOpeHue, 0600IIEHNE U CHCTEMAaTU3allNs 3HAHUH. 1
1

VYpok 136

[ToBTOpEeHUE, 000OIIEHNE U CHCTEMAaTH3aIUs 3HAHHH.










IIpoBepsiemble TPeGOBaHUS K pPe3yJIbTaTaM 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl

10 xnace
Kon
nposeps .
IIpoBepsieMble nmpeaMeTHbIE pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
emoro o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o01ero 00pa3oBanus
pe3yJibTa
Ta
1 Yucna v BBIYMCIECHUSA
11 OnepupoBaTb  MOHATUSIMU:  palMOHAIBHOE U JCHCTBUTEIBHOE  YHCIIO,
' OOBIKHOBEHHAsI U JECSTHUYHAs APOOb, TPOLEHTHI
12 BoimonsaTe apudmMernyeckue onepauuu ¢ paluoOHANIbHBIMU U JEHCTBUTEIBHBIMU
' YHCTIaAMH
13 BbimonHATe npuONMKEHHBIE BBIYUCIEHHS, HWCHOJIb3Yys IpaBUIa OKPYIJICHMS,
' JIeJIaTh IPUKUAKY U OLIEHKY Pe3yjibTaTa BbIYMCICHUN
OnepupoBaTh MOHATUSMU: CTENEHb C LEJNBIM IOKa3aTeslieM, CTaHIapTHas (opma
14 3allMCH JCUCTBUTEIBHOIO YHUCIIA, KOPEHb HATYpPaJbHOM CTENEHHU; HCIIOJIb30BaTh
' HOIXOAAIIYI0 (hOopMy 3amMcu AEHCTBUTEIbHBIX YUCEN JJIS PELICHUs IPAKTUYECKUX
3a/1a4 U MPEICTaBICHUS TaHHBIX
OnepupoBaTb NOHATUSAMU: CHHYC, KOCMHYC M TaHIEHC IPOU3BOJBHOIO YIJIA;
1.5 MCII0JIb30BAaTh 3aIKCh [IPOU3BOJILHOIO YIJla yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIMHA
2 YpaBHEHHUs U HEPABEHCTBA
OnepupoBaTb TNOHATUAMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, IIEIIOE,
2.1 paloHaNIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHUE
29 BbimonHATe mpeoOpa3oBaHUs TPUTOHOMETPUYECKMX BBIPRKEHUI M periaTh
' TPUTOHOMETPUUECKHUE YPABHEHUS
BemonaATe mpeoOpa3zoBaHMs LENBIX, PANMOHATIBHBIX M HPPAMOHATBHBIX
23 BBIp@XEHUII W  peumarb OCHOBHBIE  THUIIBI  LENbIX, PpPalUOHAJIBHBIX U
UPPALMOHATIbHBIX YPABHEHUI U HEPABEHCTB
24 [IpumeHsTh ypaBHEHUS W HEpaBEHCTBA JJISl PEIIEHUS MaTEeMaTHYECKHUX 3aJ1ad U
' 3a/1a4 U3 pazIM4HbIX 00J1aCTeN HayKU U peanibHON )KU3HU
MogenupoBaTh peajibHble CUTYallMM Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKECHMS,
2.5 YpaBHEHHUS, HEPABEHCTBA IO YCJIOBUIO 33/1a4H, UCCIEA0BATh IOCTPOCHHBIE MOJIETH
C MCIIOJIb30BAaHHUEM arlapara aireopol




3 @yHKIMU U TpaduKu
OnepupoBarh MOHATUSAMHU: (YHKIUSA, CHOCOObI 3amaHus (QyHKIMH, O0OIaCTb
3.1 ompezeNieHuss U MHOXECTBO 3HaueHUW (GyHKIuHM, rpa@uk (yHKIUU, B3aUMHO
oOpatHble GYHKITUN
30 OnepupoBaTh MOHATUSAMU: YETHOCTh W HEYETHOCTh (YHKIUHU, HYIH (YHKIUH,
' MPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Wcnonb3oBats rpaduku QyHKUMNA U1 pElIEHUs] ypaBHEHUI
14 Ctpoutrs W uutaTh TrpaduKu JTUHEHHOW (GYHKIUHU, KBaApaTUYHOW (GYHKIUH,
CTeNeHHON (YHKIUH C LIEJIbIM ITOKa3aTelIeM
Hcnonws3oBath rpaduku GyHKIUN ISl KCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEM
3.5 OpU pEIIeHUH 3aJad M3 JAPYruX Y4eOHBIX MPEeIMETOB M pEaJbHON KHU3HH,
BbIpaXxaTh OpMyJIaMHU 3aBUCUMOCTH MEXY BEIMUYUHAMU
4 Hayana maTemaTtrueckoro aHaiusa
41 OnepupoBaTh  MOHATHSAMH:  IOCJICIOBATEIBLHOCTh,  apudmerHyeckas |
' reoMeTpHYecKast MPOrpeccuun
47 OnepupoBaTh NOHATUSAMU: OECKOHEUHO YOBIBAIOIIasi T€OMETpUIECKasi MPOTPECCHs,
' cyMMa OECKOHEUHO yObIBaIOIEH TeOMETPUUYECKOM MPOrpeccun
43 3amaBaTh MOCIEAOBATEIHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBaTh CBOICTBA MOCIENOBATEILHOCTEM W MNPOrPEeCcCUl MJsl pEeLICHUs
' pPEATBbHBIX 3a/1a4 MPUKIIAJTHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
5.1 OnepupoBath MOHATUSIMHU: MHOXECTBO, OTEpPAIMU HAJl MHOXKECTBAMU
59 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIA alapar JJjisi ONMHCAHHS pPeaTbHBIX
' MIPOIIECCOB U SIBJICHUH, TP PEIICHUH 33]1a4 U3 IPYTHX YUYCOHBIX MPEIMETOB
53 OnepupoBath MOHATHSAMU: OIpeeIeHIEe, TeopeMa, CIEACTBHUE, J0Ka3aTeIbCTBO
11 kaace
Kon
npoBepst .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI 0CBOCHHS] OCHOBHOIM
eMoro 00pa3oBaTeIbHOI MPOrpaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yJibTa
Ta
1 Yucna v BIYUCICHUS

1.1

OHepI/IpOBaTB MOHATHUAMU: HATYPAJIbBHOC, ICJI0C YUCIIO; HUCIIOJBb30BATh IMPHU3HAKH
JACIIMMOCTH ILCJBIX YHCCII, PaA3JIOKCHUEC 4YHC]Ia Ha IIPOCTBIC MHOXHUTCIMU JIA
pEeLICHUA 3a1a4




1.2

OnepupoBaTh MOHATUEM: CTENIEHD C PallMOHAJILHBIM I10Ka3aTeIeM

OHepI/IpOBaTL IIOHATUAMMU: norapn(bM qucia, HACCATUYHBIC U HATYpPAJIbHBIC

1.3
norapupMbl
2 VYpaBHEHMS U HEpaBEHCTBA
[IpumeHnsTH CBOICTBa CTENEHW JUIA MpeoOpa3oBaHUS BBIPAKCHHUN, ONEPUPOBATH
2.1 IOHATUSAMM: ITOKA3aTEIIbHOE YPABHEHUE W HEPABEHCTBO; PELIaTh OCHOBHBIC THIIbI
II0OKa3aTeJIbHBIX YPABHEHHUI 1 HEPABEHCTB
BoeimmonHaTe  npeoOpa3oBaHus — BBIPAXKEHWH,  coAepXkKalux  Jiorapudmel,
2.2 OIEpUPOBAThH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPaBEHCTBO; PELIaTh
OCHOBHBIE THUIIBI JIOTApU(PMUUYECKUX YPABHEHUH U HEPABEHCTB
23 Haxonuts perienns npocTelnX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh MOHATUSAMHU: CHUCTEMA JIMHEHHBIX YpaBHEHHMM M €€ pellieHue;
' MCII0JIb30BaTh CUCTEMY JIMHENHBIX YPAaBHEHUN JIs PELICHUS NPAKTUYECKUX 3a/1a4
)5 Haxomute pemeHuss npoCTEHINIMX CHCTEM M COBOKYIHOCTEH palMOHAIbHBIX
' ypaBHEHUI U HEPABCHCTB
MojenupoBaTh peanbHble CUTyallud Ha S3bIKE aJlreOpbl, COCTABIATh BhIPAKEHUS,
2.6 YPaBHEHHs, HEPAaBEHCTBA M CHUCTEMbl II0 YCIOBUIO 3aJaud, MCCIEN0BATh
HOCTPOCHHBIE MOJIENIU C UCIIOJIb30BaHUEM arlrapara aareopsl
3 @OyHKIUYU U TpapUKU
OnepupoBaTh NOHITUSAMU: TIEPUOANYECKAs PYHKIMSL, TPOMEXKYTKH MOHOTOHHOCTHU
31 (GyHKIMU, TOYKH SKCTpeMyMa (DYHKIMHM, HauOoJblIee W HaWUMEHbIIEe 3HAYCHUS
' (GYHKIMM Ha MPOMEXYTKE, HCIHOJIb30BATh HX IS HCCIENOBaHUS (DYHKIHH,
3aJaHHOH rpadukom
OnepupoBarh MOHATUSAMHU: TpauKH MOKA3aTEIbHOH, JOTapUPMUYECKON U
3.2 TPUTOHOMETPHUYECKNX (PYHKIMI; N300pakaTh UX HAa KOOPJUHATHOW IIOCKOCTH H
UCIIOJIB30BAaTh JUIsl PELICHUS] YPABHEHUN U HEPABEHCTB
33 N3o00pakaTh Ha KOOPIMHATHOW IUIOCKOCTH TpadUKH JIMHEHHBIX YpPaBHEHHUU H
' UCIIOJIB30BAaTh X JUIS PEIICHUS CUCTEMBI JINHEWHBIX YPaBHEHUN
3.4 Hcnonb3oBate rpaduku GyHKIMHA A8 MCCIEI0BAHUS MPOLIECCOB U 3aBUCUMOCTEN
' U3 IpYruX y4eOHBIX TUCIUITINH
4 Havana maTemaTnueckoro aHajinsa
OnepupoBaTh TMOHATHAMHU: HENpepbIBHAS (QYHKIHSA, NPOU3BOAHAS (YHKIIHH;
4.1 UCTIOJIB30BaTh T€OMETPUYECKUH U (PU3MUYECKHI CMBICT TPOU3BOIHOM JIJIsl PEIICHUS
3a1a4y
49 Haxomute mnpou3BOJHBIE 3JIEMEHTAPHBIX (YHKUUN, BBIUKCIATH IPOU3BOJHBIC
' CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKITHIA
43 Hcnonb30BaTh MPOU3BOAHYIO AJISi UCCIIEAOBAaHUS (DYHKIMM Ha MOHOTOHHOCTh U

OKCTPEMYMBI, HPUMCHATH PE3YyJIbTAThl UCCIICAOBAHUS K IIOCTPOCHUTO Fpa(bI/IKOB




Hcnonws3oBaTh MMPOU3BOAHYIO JII HAXOXKACHUA HAWITYy4YIICTO PCUICHUA B

44 MPHUKJIATHBIX, B TOM YHCJIE COITUAITBHO-9KOHOMUYECKHX, 3a7a9ax

45 OnepupoBaTh  NOHATUAMU:  TMEepBOOOpa3HasT W HHTErpaix,  IOHHUMATh
' TCOMETPUYCCKUN ¥ (PU3MUYECKHUI CMBICIT HHTETpaja

46 Haxonute mepBooOpa3Hble 3J€MEHTApHBIX (DYHKIUHA, BBIYHCISATH WHTETPal IO
' dopmyne Hetotona — JleltOuuma

47 Pemarr mnpuknagHple 3agadd, B TOM YHCIE COIUATBHO-DKOHOMHUYECKOTO U

(u3nvecKoro xapakrepa, CpeZicTBaMU MaTeMaTHYECKOTO aHaAIN3a




HpOBepﬂeMLIe JIEMEHTDI COACPRKAHUA

10 xknace
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 Yucna 1 BBIYUCICHUS
Panmonanbhele uncia. OOBIKHOBEHHBIE M JIECATUYHbBIE JPOOHU, MPOLEHTHI, OECKOHEUHbIE
11 nepuoguueckue ApoOu. ApuMeTHdYecKHe ONepaluyd C pPaLUOHAIBHBIMU YHCIaMH,
' npeoOpa30BaHus YHUCIOBBIX BeIpaskeHUH. [IpuMenenne nqpodeit 1 MpoLEeHTOB Ui PeLICHUS
IPUKJIAIHBIX 33]1a4 U3 Pa3JIUYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU
JeiicTBuTenpHble uyucia. PanuoHanbHble W MppalMOHANbHBIE 4ucia. ApupmeTHyecKue
1.2 ornepaluu ¢ JACUCTBUTENbHBIMU uHuciaamMu. [lpuOnnkEéHHblE BBIYMCICHMS, NpaBUIIA
OKpYIJICHUS, IPUKKUJIKA U OLIEHKA PEe3yJIbTaTa BbIUMCICHUN
Crenenpb ¢ nensiM nokaszareneM. CtanpaptHas Gopma 3alucH JeHCTBUTENBHOIO YHCIA.
1.3 Hcnonb3oBanue noaxonsmend (opMbl 3amucu ACHCTBUTENBHBIX YHUCEN Ui PELICHUS
IIPAKTUYECKUX 3a7a4 U NPEICTABICHUS JAHHbBIX
14 Apudmerndeckuil KOpeHb HaTypajdbHOM cTemneHu. JleHcTBUS C  apupMeTHUYECKUMHU
' KOPHSIMM HaTypaJbHON CTEIIEHH
L5 CuHyc, KOCMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O apryMeHTa
2 YpaBHEHMS U HEpaBEHCTBA
2.1 ToxzaecTBa U TOXKJECTBEHHbIE IPEOOPA30BaAHUS
29 [Ipeo6pa3oBanue TPUTOHOMETPUUECKUX BbIpakeHUN. OCHOBHbBIE TPUTOHOMETPUUYECKUE
' hopmyJIbI
23 YpaBHeHMe, KOpeHb ypaBHEeHUs. HepaBeHCTBO, penieHre HepaBeHCcTBa. MeTol MHTEpBajIoB
24 Penienue nenbix U ApoOHO - pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppaliuOHAIbHBIX YPaBHEHHUI U HEPABEHCTB
2.6 Pemenune TpuroHOMeTpUYECKUX YpaBHEHU I
57 [IpuMeHeHne ypaBHEHMH M HEPABEHCTB K PEIICHHUIO MATEMAaTHMYECKUX 3a4ad W 3a7a4 W3
' pa3MyHbIX 001aCTel HAYKH U PEeaTbHOM KU3HU
3 @yHKIMY U TpaduKu
3.1 OyHk1Ms, crocoos! 3ananus pyukiun. ['paduk pynkunu. Bzanmuo oOpatHbie PyHKIINH
39 O6unacTp onpezneneHuss 1 MHOXKeCTBO 3HaueHuM (yHkuuu. Hynu ¢ynkuuu. [IpomexyTku
' 3HAKOMOCTOSTHCTBA. YETHBIC M HEUETHBIC (DYHKIIUN
13 Crenennass (GpyHKIUS C HaTypaJbHBIM W LEIBIM MoKaszareraeMm. EE cBoiicTBa m rpaduk.
' CaoticTBa U rpad K KOpHSI 7-0l CTEIICHU
34 Tpuronomerpuyeckas OKpPY)KHOCTb, OIpEJEIE€HUE TPUTOHOMETPUUECKUX  (DyHKIMIA

YUCJIOBOI'O apryMmeHTa




Hauana matemaTnuyeckoro aHaainsa

HOCH@I{OB&TCJ’ILHOCTI/I, CIIOCOOBI 3aJaHus HOCHGHOB&TGHBHOCTeﬁ. MonoToHHBIE

41 MOCJIEI0BATEIbHOCTH
Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoneuHo — yObIBaromas
49 reoMerpuueckas mporpeccusi. CyMma OecKOHEYHO YOBIBAIOLIEH TreoMeTpHUYecKOn
' nporpeccuu. GopMyia CIOKHBIX NPOLUEHTOB. Vcronb30BaHNE MPOrPECCUM AJI PELIEHUs
peabHBIX 33]1a4 NPUKIAJHOrO Xapakrepa
5 MHOXkecTBa U JIOruKa
MHoxecTBO, onepanuu HaJ MHokecTBamu. [{uarpammbl Diinepa — Benna. Ilpumenenue
5.1 TEOPETHUKO-MHOKECTBEHHOI'O almapara JUisl ONKUCAaHUs peajbHbIX MPOLIECCOB U SBJICHUIA,
IIPU PEILIEHUH 3aj]a4d U3 JPYTUX YUEOHbIX IPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 xknace
IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
Kon
1 Uucna v BBIYUCICHUS
1.1 Harypanbnsle u nensie yncia. [Ipu3Haky JeIMMOCTH HEIbIX YUCEI
1.2 Crenens ¢ palMoOHaNIbHBIM MOKa3areiaeM. CBOWCTBA CTETIEHU
1.3 Jlorapudm uyucna. JlecaTnynbie U HaTypaabHbIE JOrapu(Mbl
2 YpaBHEHHs U HEpABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaxXeHUH, CoepKAIIUX JTOTaprUPMbI
2.2 [IpeoOpa3oBanue BbIpaxeHH, COIEPIKAIIUX CTEIIEHU C palliOHAIbHBIM MTOKa3aTeIeM
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [loka3zaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuuecknue ypaBHEHUs U HEPABEHCTBA
26 Cucrembl JIMHEWHBIX ypaBHEHUH. PellleHne NpUKIAaIHBIX 3aJad C MOMOIIbI CHCTEMbI
' JIMHENHBIX YpaBHEHUN
2.7 Cucrembl 1 COBOKYITHOCTH pPallUOHAIbHBIX YPAaBHEHUIN U HEPABEHCTB
)3 [IpumeHneHune ypaBHEHMI, CUCTEM U HEPABEHCTB K PEUICHUI0 MaTEMaTHYECKUX 3aJad U
' 3a7a4d U3 pa3IMYHBIX 00J1aCTel HAYKU M peabHON JKU3HU
3 OyHKIUYN U TpaPuKu
Oyukuus. [lepuonunueckue  pynkuuu. [IpoMexyTkm  MOHOTOHHOCTH  (DYHKIIUH.
3.1 MakcuMymbl 1 MUHUMYMBI QyHKIMH. Hanbomnbliiee 1 HauMeHblllee 3HaueHue QyHKIIUU Ha
MIPOMEXKYTKE
3.2 Tpuronomerpuyeckue QyHKIMH, UX CBOHCTBA U TpaUKu
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[TokazarenbHas u norapudmuueckas GyHKLINUU, X CBOMCTBA U rpaduku

3.4 | MHcnonb3oBanue rpadukoB QyHKIMIA JUIs pellIeHNs YPAaBHEHUN U IMHEHHBIX CHCTEM
Ucnons3zoBanne rpapukoB (QyHKIUN A1 KCCIEAOBAHHUS TMPOILECCOB U 3aBUCHUMOCTEH,
3.5 KOTOpBIE BO3HHMKAIOT MPH PELICHUH 3aJad W3 JPYTruX Y4eOHBIX MPEIMETOB U pPealbHOM
KU3HU
4 Havana matemaTndeckoro anaiamsa
4.1 HenpepriBable ¢pyHKIIMU. MeTo1 HHTEPBATIOB 7Sl PELICHHS] HEPABEHCTB
4.2 [TpousBonnas pynkuuu. ['eomerpraeckuii 1 GU3MYECKHI CMBICI TPOU3BOTHOM
43 [IpousBonHbie 3MeMeHTapHbIX (QYHKIMH. DOpMysIbl HaXOXKIEHUS MPOU3BOIHON CYMMBI,
' MIPOM3BEICHUS U YaCTHOTO (PYHKIIHIA
44 [IpumeHneHne MPOU3BOAHON K MCCIEN0BaHUIO (YHKIUIT HA MOHOTOHHOCTh U 3KCTPEMYMBI.
' Haxoxnenne HauboIbI1ero 1 HaMEHbILIET0 3HaYeHHs (PYHKIIMHU Ha OTPE3Ke
A5 [IpumeneHre NPOU3BOAHON [JISi HAXOXKACHMSI HAWIYYIIEro PEHIeHHs B MPUKIATHBIX
' 3a/1avax, AJs ONpeAeseHUs] CKOPOCTH MPOoLecca, 3aIaHHOT0 (OPMYIIOi UITH TpaduKoOM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 Wuterpan, ero reomerpuyeckuii u (u3nuecKkuid cMbIci. BblymcieHne WHTErpaia 1o

dbopmyne Hetotona — JleliOHuna




IIpoBepsiemblie Ha EI'D no matemaTnke TpedoBaHusl K pe3y/jbTaTam

OCBOEHNsI OCHOBHOI1 00pa30BaTe/IbHOW MPOrpaMMbl CpPeTHEr0

o01urero oopaszoBanus

Kon
NMpoBepPsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHNUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMBbI CPETHET0 00IEro 00pa3oBaHus

Bnagenue meromamu J10KazaTenbCTB, aJTOPUTMAMU pEIICHUS 3a/ady; YMEHHE
dbopMyIUpOBaTh U ONEPUPOBATH MOHATUSIMU: ONpEAeTICHUE, aKCHOMa, TEOpEMA,
CJIE/ICTBHE, CBOMCTBO, MIPU3HAK, JI0Ka3aTelIbCTBO, PaBHOCUJIbHBIE
GOopMyITUPOBKH; MPUMEHSTh HX; yMeHHue (OpMyJIUpoBaTh OOpaTHOE U
MPOTHUBOIIOJIOKHOE YTBEPKACHUE, MPUBOAUTH MPUMEPHl MU KOHTPIPHUMEPHI,
UCIIOJIb30BaTh METOJl MaTeMAaTUYECKON MHIYKIUMHU; IPOBOAUTH JOKA3aTEIbHbIE
paccyXkJeHHus IpU pEUIeHUM 3ajad, OLEHUBATh JIOTMYECKYIO IPABUIBHOCTD
paccyXAeHHi; yMEHHUE ONEpUpPOBATh NOHITUSIMU: MHOKECTBO, IIOJMHOKECTBO,
Olepaly  HaJ  MHOXXECTBAMH; YMEHUE  HUCIIOJIb30BATh  TEOPETUKO-
MHOKECTBEHHBIN anmnapar JJisl OMMCAHUS PEATbHBIX MPOLECCOB U SIBJICHUN U
IpU pelIeHUH 3a7ad, B TOM YHCIEe U3 APYTruX y4eOHBIX IMPEIMETOB; YMEHHUE
ONepupoBaTh MOHATUSAMU: Tpad, CBA3HBIA Trpad, nepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh U OIMUCHIBATH Tpadbl Pa3TUYHBIMHU CIIOCOOAMU;
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YMeHue onepupoBaTh MOHATUAMU: HATyPAJIbHOE YUCIIO, LEJI0€ YUCIIO, CTEIICHD
C LEIbIM II0OKa3aTeleM, KOpPEHb HATypaJbHOW CTENEHH, CTEHNEHb C
palMOHAIBHBIM IIOKa3aTeleM, CTENeHb C JCHCTBUTEIBHBIM IIOKa3aTelIeM,
Jorapugm 4ucia, CUHYC, KOCUHYC W TaHI€HC MPOM3BOJIBHOIO YMCIA, OCTATOK
0 MOJYJI0, PalMOHAJIbHOE 4YHUCIIO, HMPPALUMOHAIBHOE 4YHUCIIO, MHOXECTBA
HaTYpaJIbHBIX, LEJbIX, pAalMOHAIbHBIX, JACUCTBUTEIbHBIX YHCEN; YMEHHUE
UCTIOIB30BaTh NPU3HAKH JEIMMOCTH, HAaWMEHBIIWN OOIMH JAETUTENh W
HauMeHblIee oOulee KpaTHOe, aidropuT™M EBkinaa npu pemieHu 3anad;
3HAKOMCTBO C Pa3JINYHBIMHU ITO3WLIIMOHHBIMU CHUCTEMaMM CUHCIICHHUS, YMEHHUE
BBIMOJIHATh BBIYMCICHHWE 3HAUY€HUH M 1peoOpa3oBaHUs BBIPAKEHHH CO
CTETIEHSIMH H  Jorapupmamu, TpeoOpa3oBaHUs  JIPOOHO-pAIIHOHATBHBIX
BBIDQXCHUH; yMEHHME OINEPUPOBATh MOHATHAMH:  IOCIEAOBATEIBHOCTD,

apudMeTHUecKasi MPOrpeccHs, TeOMEeTpUYecKas TNporpeccusi, OECKOHEYHO




yObIBaroias reoMeTpHyIecKast IpOrpeccusi; yYMEHHE 3aJ1aBaTh
MOCIIE0BATEIHbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (QOpMYyI;
YMEHHE ONEepUPOBaTh TMOHATUSAMU: KOMIUIEKCHOE YHUCIO, COMNPKEHHBIC
KOMIUIEKCHBIE YHCIa, MOJYJIb U apryMEHT KOMILUIEKCHOTO 4Yucia, ¢opma
3alMcH KOMIUIEKCHBIX 4uced (FeoMeTpuueckas, TPUTOHOMETpUYEecKas U
anreOpandeckas); yMETh TPOM3BOAHWTH apuPMEeTHUECKHUE JCUCTBHS C
KOMIUIEKCHBIMU YHMCJIaMU; IPUBOIUTH IIPUMEPHI UCIIOJb30BaHUS KOMILJIEKCHBIX
YlyCcell; ONEpUpOBaThb MNOHATUSIMM: MaTpuua 2x2 u 3x3, omnpeaeauTelib

MaTpHulbl, FGOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

VYMeHue onepupoBaTh INOHATUSMH: PALMOHAIBHBIC, HPpPALUOHAIbHBIC,
[IOKa3aTeNbHbIE, CTENEHHbIE, JIOrapu(MUUYECKUE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIEPUPOBATH MOHATUSMHU:
TOXKJIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHHE, YypaBHEHUE, HEPaBEHCTBO,
CUCTEMA YPABHEHMI U HEPABEHCTB, PABHOCWIBHOCTh YPaBHEHUI, HEPABEHCTB U
CHUCTEM; YMEHHE DEIIaTh YPaBHEHHs, HEPAaBEHCTBA M CHCTEMBI C IIOMOILBIO
pa3IM4YHBIX NPUEMOB; pelIaTb YpPAaBHEHHs, HEPAaBEHCTBA M CHCTEMBI C
1apaMeTpoOM; NIPUMEHATh YPABHEHUs, HEPABEHCTBA, UX CHCTEMBI JJI PELICHUS
MaTeMaTHYeCKUX 3ajiad M 3a7ad U3 Pa3JIMYHbIX 0OJacTell HAyKu U peasbHOM

KHU3HU

YMenue  omnepupoBaTh  HOHATHAMH:  (QYHKOUS, YETHOCTH  (YHKIHH,
HEPUOJIMYHOCTh  (DYHKIMM, OrPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
¢yHkuuu, SKCcTpeMyM (GYHKIHMH, HauOONblIee W HaWMEHbIIEe 3HAYCHUS
(GyHKIMHM HAa HPOMEXYTKe, HemnpepbiBHas (QyHKIUSA, acUMITOTHI Trpaduka
¢yHKIMM, TepBas W BTOpas MpPOU3BOJAHAS (YHKLUMH, T€OMETPUUYECKUH U
¢u3nuecKkuil CMbICI IPOU3BOIHON, IEPBOOOpA3Hasi, ONpPEAeIEHHBIN HHTErpal;
YMEHHE HaxOIUTh AaCHMIITOTHI Tpaduka (YHKIUH; YMEHHE BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, MPOU3BEJEHHs, YaCTHOIO M KOMIO3MLMHU (YHKLUH,
HaXOJUTh ypaBHEHUE KacaTeIbHOW K rpapuky (pyHKUMU; YMEHUE HaXOIUTh
IPOM3BOJIHBIE AJIEMEHTAPHBIX (DYHKIMI; yMEHHE UCIOIb30BaTh IPOU3BOIHYIO
JUTSL MCCIIeIOBaHMs (PYHKUMH, HAXOAUTh HAaHOOJIBIINE U HAMMEHBIIINE 3HAYCHUS
¢GyHKUMH; CTpouTh IpadUKd MHOIOWIEHOB C HCIOJb30BAaHMEM ammapara
MaTE€MaTHYECKOr0 aHalu3a; I[PUMEHATh MPOU3BOJHYIO Ul HAXO0XKICHMS
HAaWIy4dllero peueHuss B MPUKIAJAHBIX, B TOM 4YHCIE€ COLHAIbHO-

HPKOHOMUYECKUX M (PU3UUYECKUX 3a]1a4ax; HaXOIUTh IUIoaau U 00bEMBI huryp




C IIOMOIIBIO HHTCIrpaJia, IIPHUBOJUTH IMPUMCPLL MaTEMaTHYCCKOI'O

MOJICTTUPOBAHUS C MOMOIIBI0 T depeHIINaTBEHBIX YPaBHEHU N

YMeHue onepupoBaTh MOHATHAMU: Tpapuk (QyHKUIWH, oOpaTHas QyHKIWS,
KOMIo3uLus  (QyHKIMHA, JuHeWHas QyHKOus, KBajgpaTuuHas (QyHKIus,
paumoHanbHas ~ (QYHKUOWS, CTENEHHas (QYHKUIUS, TPUTOHOMETPHUYECKUE
¢GyHKuMu, OOpaTHbIE TPUTOHOMETpPUUYECKHE (DYHKIUM, IOKa3aTeabHas U
norapudmuyueckas GpyHKIUH;, yMEHUE CTPOUTH Tpa(uKu U3y4yeHHBIX (PYHKINH,
BBINOJIHATH NpeoOpa3zoBaHus Ipa@uKoB (QYHKIMHA, UCIIOIB30BaTh IpaduKu JUIs
U3y4eHHs] TPOIECCOB M 3aBHCUMOCTEH, MpH pPEUICHWH 337ad W3 JPYrux
y4eOHBIX NPEAMETOB M 3aJad U3 pealbHOH JXKU3HU; BbIpakaTh (opmylamu
3aBHCUMOCTH MEXIYy BEIMYMHAMHU; HCIOJIB30BaTh CBOWCTBA W TpapuKu
GyHKUMH Ui pelleHHs] YpaBHEHUM, HEpaBEHCTB M 3a/ady C MapaMeTpaMu;
n300pakaTb Ha KOOPJAWMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUH,

HCPABCHCTB H UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/1a4 Pa3HbIX TUIOB (B TOM YMCJI€ HA IIPOLIEHTHI,
JIOJM W YacTH, Ha JBW)KEHHUE, padoTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH,
3aJaud K3 O0JIaCTM YHpPAaBICHMsI JIMYHBIMM M CEMEHHBIMU (PUHAHCAMHU),
COCTABJIATh BBIPAKCHHUsI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO
3aJauu, UCCIIe0BaTh MOJIYYEHHOE pPEIleHUE U OLIEHUBATh MPaBIONO00HOCTh
pe3yJbTaTOB; yMEHUE MOJEIUPOBATh pEAIbHBIE CUTyallUM Ha s3bIKE
MaTEMaTHKH; COCTABIIATH BBIPA)KECHUs, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI
II0 YCJIOBHIO 33Ja4d, MUCCIEA0BATh MOCTPOCHHBIE MOJENIH C HCIOJIb30BAHUEM

anmapara anreOpbl, HHTEPIPETUPOBATH MOTYYSHHBIN pe3yibTarT

YMeHue omnepupoBaTh MOHATHUSMHU: CpelnHee apudMeTHUecKoe, MeaAHuaHa,
HauOoblllee M HaUMEHblEe 3HAueHUs, pa3Max, AUCIEPCHs], CTaHJIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YyMEHHUE W3BJIEKaTh, WHTEPIPETHPOBATH
UHPOPMALIMIO, TMPEICTABICHHYI0 B Ta0NMIax, Ha auarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA pEaJbHBIX IPOLECCOB M SBICHUMN; MPEACTABIATh
MH(OPMAIMIO C TOMOILIBIO TaOJIMI] U IUarpaMM; UCCIIEA0BATh CTATUCTUYECKUE
JaHHBIC, B TOM YHUCJIE C MPUMEHEHUEM rpa@uuecKuX METOAOB U 3JIEKTPOHHBIX
CPeACTB; TpaHUUECKH HCCIEIOBATh COBMECTHBIC HAONIONEHHS C IOMOIIBIO

JUarpamMM pacCceuBaHUs U IMHEHHOM perpeccuu

YMeHue OIICPHUPOBATL ITOHATUSAMMU: CﬂyqaﬁHBIﬁ OIIBIT U cnyqaﬁHoe CO6BITI/IC,

BCPOATHOCTD cnyqaﬁHoro CO6I)ITI/I$[; YMCHHUC BbBIYUCIIATH BEPOATHOCTH C




UCTIOJIB30BaHUEM T'Pa(QUUECKHX METOAOB; MPUMEHSATh (OPMYIBI CIOKEHHS H
YMHOXEHUSI BEPOSITHOCTEH, ¢opMyny TOTHOW BEpOSTHOCTH, (opmyiy
bepuynnu, xomOuHaTOopHBIE (GakThl U (OPMYIbI; OLIEHUBATH BEPOSTHOCTU
pealbHbIX COOBITHI, YMEHUE ONEepUPOBATh MOHATHIMHU: CllydyailHash BETUYHMHA,
pacnpeneneHue BEpOSITHOCTEM, MaTeMaTH4eCKOe OXKHUJAHUE, JIUCIEpPCUs U
CTaHJAPTHOE OTKJIOHEHWE CITy4allHOW BENMYMHBI, (QYHKIUH pacHpeAcieHHs H
IUIOTHOCTH PaBHOMEPHOIO, MOKa3aTEeIbHOTO U HOPMAaJbHOI'O paclpeiesieHuN;
YMEHHE HCIOJb30BaTh CBOICTBA W3YYEHHBIX PACHpPEEICHUN s pelleHus
3a/1a4; 3HAKOMCTBO C TMOHATHSIMH: 3aKOH OOJBIIMX YHUCENI, METOIbI
BBIOOPOYHBIX HMCCIICJIOBAHUI; YMEHHE TMPUBOAUTH MPUMEPHI MPOSBICHUSL
3aKOHa OOJIBIIUX YWCEN B MPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHE
ONEPUPOBATH MOHATUIMU: COYETAHUE, IEPECTAHOBKA, YACIO COUYECTAHUM, YUCIIO
nepecTaHoBOK; OMHOM HbIOTOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE (haKThI
U pacCyXJeHHs NJs pelIeHUs 3a]ay; OLEHUBaThb BEPOATHOCTH peaIbHBIX
COOBITHI; COCTaBIATH BEPOATHOCTHYIO MOJE€Ib M  HHTEPIPETHPOBATH

IIOJIY4€HHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATUSAMU: TOUYKA, IPsSMasi, IIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, Jy4, BEJIMUYNHA YIJIa, IUIOCKUH yroJi, ABYIpaHHBIN Yo, TpEXTpaHHbIH
yroJ, CKpeUIUBAIOUIUECs] HpsIMble, NapauIeIbHOCTh U NEPIEHIUKYISIPHOCTh
OPSAMBIX M IUIOCKOCTEH, yrosl MeXIy HpsAMBIMU, Yroid MEXAy HOpsIMoil u
IUIOCKOCTBIO, YTOJI MEXKy IJIOCKOCTSMH, PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH,
paccTosiHHE MEXIy MPSAMBIMH, PAaCCTOSHUE MEXAY IUIOCKOCTAMHU; yMEHUeE
UCTIONB30BaTh IPH PEHICHWH 3a]ad H3y4deHHble (AKTBl M  TEOPEMBI
IUIAaHUMETPHH; YMEHHE OLEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MUpa;
CTPOUTh MAaTEMAaTHUYECKUE MOJENIU C IOMOIIBI0 M'€OMETPUYECKUX IMOHATHI U

BCJIIMYMH, pC€IIaTh CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3ala4un
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YMeHue omnepupoBaTh MOHATHSIMH: IUIOMAAb (GUTYPBl, 00BEM (UTYPHL,
MHOTOI'PAHHUK, MPAaBWIbHBIA MHOTOIPAHHHUK, CEUEHHE MHOTOTpaHHUKA, KYyO,
napajuiefienunena, Mnpu3Ma, nupamuaa, (Gurypa U MOBEPXHOCTh BpallleHU,
MWIMHIpP, KOHyC, mmap, cdepa, Iwiomans cdepsl, IUIOMATs, OBEPXHOCTH
OUPAMUJIBI, TPU3MBI, KOHYCa, LMIUHApPA, O00BEM Kyba, MPSIMOYrOJILHOTO
napajuiejenunesa, TupaMuabl, MPU3MBbl, IIWIKNHAPA, KOHYCa, 11apa, pa3BépTka
MOBEPXHOCTH, CEUEHHUs KOHyca U IIMHApPA, NapajuleIbHble OCH WU

OCHOBaHHIO, CEYCHHME IIapa, IUIOCKOCTh, Kacaromascs cgepsl, IHIMHAPA,




KOHyCa; yMEHHME CTPOUTb  CEYEHHME  MHOIOTpaHHHKA,  H300paXkaTh
MHOTI'OI'PaHHHMKH, (PUTYpbI U IOBEPXHOCTH BPALLECHUS, UX CEUYEHUs, B TOM YHCIE
C IIOMOWLIbIO DJIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHATH CBOMCTBA
IreOMETPUYECKUX (UTyp, CaMOCTOATENBbHO (OPMYJIHUPOBATH OIpPEEICHUS
u3ydyaeMbiX (Uryp, BBIIBUraTh THIOTE3bl O CBOMCTBAX U IpPU3HAKAX
reoMeTpuIecKux (uryp, OOOCHOBBIBATH WJIM OIPOBEPraTh HUX; YyMEHHUE
IPOBOJUTH KiaccH(UKauio (UTYp TO Pa3TUYHBIM MPHU3HAKAM, BBITOIHATH

H€06XO[[I/IMI)I€ AOHNOJHHUTCIBHBIC ITIOCTPOCHUA
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YMeHue onepupoBaTh NOHATUAMU: JBUKEHUE B IIPOCTPAHCTBE, M1APAUICIbHBIN
IIEPEHOC, CHUMMETPHS Ha INIOCKOCTH W B IIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBanue moxo0usi, mogo0HbIe GUTYpHI; YMEHUE PAacliO3HABATh PABHEIC
U 1oJo0Hble (UTYypbl, B TOM 4YHCIE€ B IPHPOJE, MCKYCCTBE, APXUTEKTYPE;
HCIIOIB30BaTh T'€OMETPHYCCKUE OTHOIICHHUS IIPH PEHICHHU 3a7a4; HaXOAWUTh
reOMETPUYECKHEe BEIUYMHBI (JUIMHA, YroJl, IUIolaab, 00bEM) HpU pEIIeHUU
3aJa4 M3 JPYTHX YYeOHBIX NPEIMETOB M W3 PEATbHOW KHU3HH, yMEHUE
BBIYUCIIATh T'€OMETPUYECKUE BEIMYMHBI (JJIMHA, Yrojl, IUIOIAdb, OO0BEM,
IUIOIIAAb TOBEPXHOCTH), MCIIONB3YSl M3y4eHHbIE (POPMYIJIBI U METOABL, B TOM
YHCIe: IUIOIAAb IIOBEPXHOCTH NHpaMHAbI, IIPU3MBI, KOHYyca, IUIMHApA,
wiomanpb chepsl; 00bEM Kyba, IPSMOYTOJIBHOTO MapauIeNenuIieia, TUPaMUIb,
OpU3MBbl, LMWIMHIpA, KOHYycCa, Ilapa; YMEHHE HAaXOJUTh OTHOIIEHHE OO0BEMOB

noJ00HBIX (uryp
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VYmMmenne OINICpHUpOBaTh MNOHATUAMU: IIPAMOYIroOJibHasA CUCTEMA KOOpPJAWHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOODJMHATHI BEKTOpPA, CyMMa BEKTOpOB,
NPOM3BE/ICHUE BEKTOPA HA YKCJIO, Pa30KEHUE BEKTOpa Mo 0a3ucy, CKasIpHOE
NPOM3BE/ICHUE, BEKTOPHOE MPOU3BEICHHUE, YTOJ MEKIY BEKTOPAMHU; YMEHHE
HUCITIOJIB30BAaTh BeKTOpHBII\/JI u KOOp[[I/IHaTHI)If/'I METO/ JJIA peicHuA

TCOMECTPHUUCCKUX 3aa4 U 3a1a9 APYTIUxX y‘le6HI>IX npeaIMCTOB
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YMeHre BbIOMpATh MOIXOMAIIMKA METOJ JUIS PEHICHUS 3aJaud; MOHMMaHHUE
3HAUMMOCTH MaTEeMaTUKH B M3YYCHUM MPUPOJHBIX M  OOIIECTBEHHBIX
IPOLECCOB U  SBICHWUH; YMEHHME pACIO3HABATh IMPOSBIEHHWE 3aKOHOB
MaTeMaTUKd B HMCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHl MATEMATHUYECKUX

OTKPBITUI POCCUIICKON U MUPOBOM MaTeMaTUYECKOW HAyKH




Ilepeyennb 371eMeHTOB cofep:KaHusi, MpoBepsieMbIx HA EI'D mo matemaTunke

IIpoBepsieMblii 3JIeMeHT CoIepPKAHUSA

Kon
1 UYucna v BBIYUCIICHUS
1.1 Hatypanbuble u nensle yncina. [Ipu3Haku 1e1MMOCTH LENbIX YHCET
12 Panmonansueie yncia. OObIKHOBEHHBIE U JECSITHUHBIE IPOOH, IPOLICHTHI,
' OeCKOHEUHbIE TIEPUOTUIECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypalbHOH  cremeHu. JleWictBus ¢
' apu(METHYECKUMH KOPHAMHU HATypAIbHOM CTETICHN
14 Crenmenp ¢ wenbiM  mokaszareneM. CrTeneHb ¢ pallOHATbHBIM
' nokasaresneM. CBOWCTBa CTENEHU
L5 CuHyc, KOCHMHYC W TaHI'€HC YHCJIOBOIO aprymeHTa. ApKCHHYC,
' aApPKKOCHHYC, ApKTaHI'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. JlecaTnyHbie U HATypadbHbIE JOrapudMbl
JleificTBUTENbHBIE qucla. Apudmernueckue oreparuu c
1.7 JIeWCTBUTENFHBIMU yuciaMH. [lpuOnmKEHHBIE BBIYMCICHHS, IPaBUIIA
OKpYTJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa BbIUMCICHUN
1.8 [IpeoOpa3oBanue BeIpaKCHUN
1.9 KomrmuiekcHeie uncna
2 YpaBHEHHUs U HEpABEHCTBA
2.1 [enble 1 1poOHO-pallMOHAIbHBIE YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [TokazarenbHble U JIOTapUPMUUECKUE YPaBHEHUS
2.5 Lenble u 1poOHO-paliOHaIbHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBEeHCTBA
2.7 [TokazarenbHbIe U TorapupMUIECKIe HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IapaMeTpaMHu
2.11 Marpuiia cucTeMbl IMHEUHBIX yYpaBHEHUNU. ONpeaenuTens MaTPHUIbI




Oyukuuu U rpadpuku

Oyuknmst, crocoObl 3amanus QyHknun. ['padpuk (yHknmu. Bzaummuo

3.1 oOparnbie ¢yHkiuu. YErHble u HeuéTHble (yHKUMU. [lepuoanueckue
byHKIIUN
ObnacTe ompeneneHuss M MHOXKECTBO 3HaueHW Qynkuuu. Hynu
19 GyHKITUY. [TpomexyTku 3HaKOMOCTOSIHCTBA. [IpomexyTku
MOHOTOHHOCTH (YHKIUU. MaKCUMyMBI W MHHHUMYMBI (DYHKIIHH.
HauGonbiiee u HanMmeHblliee 3HaueHne QYHKIUN Ha IIPOMEKYTKE
13 CrenenHass (QyHKOUS € HaTypaJbHBIM M LEIbIM TIOKa3areneM. EE
cBoiicTBa u rpaduk. CBoiicTBa U rpaduK KOpHS 7-0i CTENEHU
34 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenpHas u norapudmuueckas GpyHKINUU, X CBOMCTBA U rpaduku
16 Touku paspeiBa. AcumnToTsl rpadukoB QyHkiuil. CoiicTBa QyHKUUH,
HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnegoBarenbHOCTH, CIIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN
18 Apudmerndeckass U reoMeTpuieckas nporpeccun. Popmyna CIOKHBIX
MIPOLIEHTOB
4 Havana matemaTuyeckoro anaianza
4.1 [TpousBonnas ¢pynkiuu. [Ipou3BoaHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpumeHeHnne  NPOWM3BOAHOM K  HCCIENOBaHUIO  (QYHKOHMHA  Ha
4.2 MOHOTOHHOCTh M J3KCTpeMyMbl. Haxoxaenwe HaumOOJbIIEr0 U
HAaUMEHBIIETO 3HaUeHUs! QYHKIIUU HA OTPE3KE
4.3 [TepBooOpasnas. MaTerpan
5 MHoxecTBa U JOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. Juarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTH




7.2

HpHMBIC U IINIOCKOCTH B ITPOCTPAHCTBE

7.3 MHororpaHHIuKH
7.4 Tena u noBepXHOCTH BpallleHUs
7.5 Koopaunatsl u BEKTOpHI







