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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «AnreOpa W Hayana MaTeMaTU4YECKOTO AHAIM3a»
0a3oBoro ypoBHs i ooyvaromuxcst 10 —11 knaccoB pazpabotana Ha ocHOBe DenepanbHOro
roCy/IapCTBEHHOIO0 00pa30BaTEIbHOIO CTAaHAApTa CPEIHEro oduero oopazoBaHUs, C yYETOM
COBPEMEHHBIX MHPOBBIX TPeOOBaHUI, NPEABIABISIEMBIX K MaTEMaTHUECKOMY OOpa3oBaHMIO, U
Tpaaului poccuiickoro oOpa3oBaHus. Peanmuzanus mporpamMmbl 0oOecriedMBAaeT OBJIAJICHUE
KJIFOYEBBIMH KOMITETEHLIUSMH, COCTABJISIOUIMMU OCHOBY ISl CAMOPA3BUTHUS M HEMPEPHIBHOIO
oOpa3oBaHMsl, LEIOCTHOCTh OOUIEKYJIbTYPHOIO, JUYHOCTHOIO M TO3HABATEJIBLHOIO Pa3BUTHUSA
JMYHOCTH 00YYarOIIHUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MaTeMaTHYECKOTO aHalM3a» SIBISIETCS OJHUM M3 Haubojee
3HaYUMBIX B MPOTPAMME CTapIleil IIKOJbI, MMOCKOJIbKY, C OJHON CTOPOHBI, OH OOECTeunBaET
MHCTPYMEHTAJIbHYIO 0a3y /i M3YYEeHHS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JApyrou
CTOPOHBI, (POPMHUPYET JIOTHUYECKOE M aOCTPAKTHOE MBIIUICHUE YYaIlUXCS Ha YPOBHE,
HEO0OXOAMMOM JIJIsl OCBOEHUSI KypCOB MH()OPMATHKH, O0IIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOro Kypca ydaliuecs OBJQJICBAIOT YHHBEPCAJIbHBIM SI3BIKOM COBPEMEHHOU
HAyKH, KOTOpast (GOPMYIHPYET CBOU JTOCTIIKEHHUS B MaTEMaTHUECKOH dopme.

Kypc anredpbl 1 Hayan MaTeMaTUYeCKOro aHaJIN3a 3aKJIaJIbIBA€T OCHOBY JIJISl YCIICITHOTO
OBJIAJICHUS 3aKOHAMU (U3UKU, XUMHH, OWOJIOTHMH, TIOHMMAHUS OCHOBHBIX TEHJICHUIUN
APKOHOMHUKH M OOIIECTBEHHOH KXU3HHM, TIO3BOJIIET OPUECHTUPOBATHCS B COBPEMEHHBIX ITH(DPOBBIX
1 KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HMCIIOIL30BaTh WX B MMOBCEIHEBHON XM3HU. B TOXe
BpeMs OBJIaJicHHUE aOCTPAKTHBIMU U JIOTUYECKU CTPOTUMU MATEMATHUYECKUMHU KOHCTPYKIUSMU
pa3BUBaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH YTBEPKICHUS,
UCIIOJIb30BaTh 00OOIIEHNE U KOHKPETU3AIMI0, a0CTparupoBaHUE U aHAIOTHIO, (opmupyer
KpEaTUBHOE U KPUTUIECKOE MBITINIEHUE. B X0/1e n3ydeHnus anreOpsl ¥ Hadall MaTeMaTHIeCKOTO
aHaJM3a B CTapIied MIKOJIC yJallydecs MOJy4aroT HOBBIM OMBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO  TMOCTPOEHUS MAaTeMAaTHYeCKUX MOJee pealbHbIX CUTyallud U
WHTEPNPETAUA TOJYyYEHHBIX PpEHICHUH, B3HAKOMSTCS C TMpUMEpaMu MaTeMaTUYeCKHUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAyKEe M B HCKYCCTBE, C BBIAAIOMIMMHCS MaTEMaTHYECKHUMHU
OTKPBITUSMH U UX aBTOPAMH.

Kypc obmagaer 3HaUMTENHHBIM BOCHUTATENBHBIM MOTEHIIMATIOM, KOTOPBINH peamn3yeTcs
KaK 4epe3 y4eOHbI MaTepHua, CriocoOCTBYIOMUN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS,
TaKk W depe3 cHenupuky y4eOHOW JeATEeTbHOCTH, TpPeOyroIeil CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJIOJDKUTEIILHON KOHIICHTpAllMM BHHUMAaHHWS W OTBETCTBEHHOCTH 3a
IIOJIyYEHHBIN pe3yJIbTAaT.

B ocHoBe MeTonuku 0o0y4deHUs anreOpe W HavajlaM MaTEeMaTHYEeCKOTO aHajan3a JICKUT
JeSITeTLHOCTHBIN TPUHITAI 00yUYeHUSI.

CrtpykTypa Kypca «Anredpa v Hadajga MaTeMaTHIECKOTO aHAIM3ay BKITIOYAET CIIEIYIONINe
coJiepKaTeNbHO-MeToANUeckne JuHUM: «Yucna u BerYHcIeHUs», «DyHKIUU U Tpaduxmy,
«YpaBHEeHUS U HepaBeHCTBay», «Hauama maTemarnueckoro ananmusa», « MHOXKECTBA U JIOTHKA.
Bce ocHOBHBIE coOnepKaTEIBHO-METOAMYECKUE JIMHUHM H3y4aloTCs Ha MPOTSHKEHUU JIBYX JIET



oOyueHusi B CTapiIeil IIKOJIe, €CTECTBEHHO JOMOJHSSA IPYT Apyra M MOCTEIEHHO HaCHIIIAsCh
HOBBIMM TE€MaMHU M paszgenaMu. JlaHHbIA Kypc SBIIETCS MHTEIPATUBHBIM, IOCKOJIBKY
oObeuHsIET B ceOe CcoAepX)aHUE HECKOJbKUX MAaTeMaTHYeCKUX JUCIUIUIMH: anredpa,
TPUTOHOMETPUS, MATEMAaTUYECKUN aHAIN3, TEOpUs MHOXKECTB M Ap. Ilo mepe Toro kak
yudaluecs OBJIafieBaloT BCcE Oojiee MIMPOKUM MaTEMaTHYECKHMM  alapaToM, Y HHUX
MOCIIEAOBATEIBHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEeMaTHYECKYIO
MOJIECNIb PEAIbHOM CUTYallMH, IPUMEHATh 3HAHMS, MOJIYYEHHbIE B Kypce «Airedpa u Havana
MaTEMaTUYECKOr0  aHaiu3a», JUIsi  pEUICHUS  CaMOCTOATENbHO  COPMYIHPOBAHHOMN
MaTeMaTH4YECKOM 3a/1a4t, a 3aTEM MHTEPIPETUPOBATH MOJTYYCHHBIN pE3yJIbTAT.

ConepxarenpHOo-MeTOaUYECKass  JUHUS  «Yucina W BBIYMCICHHS»  3aBEpIIAeT
dbopMUpOBaHNE HABBIKOB HCIIOIB30BaHMS ACHCTBUTEIBHBIX YHCEN, KOTOpOE ObLIO HayaTo B
OCHOBHOM mIkosie. B crapiieil mkone ocoboe BHUMaHue yaensercs (GOpMUPOBAHHUIO MPOUYHBIX
BBIYHMCIIUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B ce0s MCIOJIb30BAaHUE PA3IMYHBIX (HOPM 3amucu
NEUCTBUTEIBHOTO YKCIIA, YMEHUE pPAIMOHAIBHO BBINOJIHATh JCHCTBUS C HHUMH, J€JaTh
NPUKUIKY, OLEHUBATh pe3ynbrar. OOydarouecs TMOJYy4alOT HABBIKM MPUOIMKEHHBIX
BBIYMCJICHUM, BBIMOJIHEHUSI JACHCTBUM C 4YWCIaMH, 3allMCAaHHBIMU B CTaHJapTHOW (opme,
HCIIOJIb30BaHUS MAaTEMATUUECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAKCHUM.

Jluaust «YpaBHEHUS M HEPABEHCTBA» pEATU3yeTCs Ha MPOTSHKEHUU BCEro OOyueHHUs B
CTaplieyl IIKOJE, IOCKOJIbKY B Ka)XIOM pasleiie IPOrpaMMbl IPEAYCMOTPEHO pELICHUE
COOTBETCTBYIOIIMUX 3a1ady. OOydaroniyecss OBJAJEBAIOT PA3TMYHBIMU METOJAMH PELICHUS
LEIbIX, palUOHAIBHBIX, HUPPAUMOHAIBHBIX, IIOKA3aTEIbHBIX, JIOTAPU(PMHUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHHH, HEPAaBEHCTB M UX cucTeM. lloslyueHHble yMmeHUs
UCIOJB3YIOTCS TPU  HCCIENOBAaHUM (YHKUMNH C TIOMOINBIO IPOU3BOJHOW, pEIICHUU
MPUKIAAHBIX 3a/1a4 U 337a4 Ha HAXOXKICHUE HAauOOJIbIINX U HAMMEHBIINX 3HAYEHUN (QYHKIIHH.
JanHast comepxaTenbHas JIMHUS BKIIOYAET B ce0s Takke GOpMUpPOBAHUE YMEHHUI BBINOJIHATH
pacu€tsl 1o ¢opmyaam, NpeoOpa3zoBaHUs LEIbIX, PALMOHAIBHBIX, HPPALMOHAIBHBIX U
TPUTOHOMETPUUECKUX BBIPAKEHUH, a TAK)KE BHIPAXKCHHM, COJEPIKAIINX CTETICHU U JIOTapu(MBbI.
bnarogaps u3ydeHuio anreOpanyeckoro Marepuajia MPOMCXOAUT JajbHeilliee pa3BUTHE
QITOPUTMUYECKOTO W A0CTPAKTHOTO MBIIUICHUS y4aluxcs, (OPMHUPYIOTCS HAaBBIKU
JNEAYKTUBHBIX  pPAaCCYyXJEHHI, paboThl ¢ CUMBOJBHBIMH (opMaMu, MpPeACTaBICHUS
3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BHUJE PABEHCTB M HEpaBEHCTB. AnreOpa mpeiaraert
7 (PEeKTUBHBIE WHCTPYMEHTHI JUIsl PEIICHUS MPAKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3MOXHOCTH KakK sI3bIKa HAYKH.

ConepxarenpbHo-MeToau4eckas JuHUs «DYHKIUMU U TpauKu» TECHO MepervieTaeTcs ¢
OPYTMMH JIMHUSIMU Kypca, INOCKOJBbKY B KaKOM-TO CMBbICIIE 3aJa€T MOCIEI0BATEIbHOCTD
U3ydeHuss wmatepuana. M3yueHue CTEMEeHHOW, TMOKa3aTelnbHOW, Jorapupmudeckol u
TPUTOHOMETPUUECKUX (PYHKITUH, MX CBOWCTB W TpadUKOB, HCIOIb30BaHWE (DYHKIUN IS
penieHus 3a7ad M3 APYTUX Y4YEOHBIX MPEIMETOB M PEAJbHOW >KM3HUM TECHO CBS3aHO KaK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C PEIlIEHUEM ypaBHEHUN U HepaBeHCTB. [Ipu aTom Oosnbioe
BHUMaHHe ynenserca (GOpMHPOBAHUIO YMEHHUS BbIpaxaTh (POpMyJiaMH 3aBHCHUMOCTH MEXKIY
pa3TUYHBIMA BEIMYMHAMU, HCCIEAOBATh IMOJMYYEHHBIE (YHKIIUU, CTPOUTh HUX TpaduKH.
Marepuan 3TOM CONEPKATEIBPHOW JIMHUMA HAUEJIeH Ha pa3sBUTUE YMEHUW UM HAaBBIKOB,
MO3BOJISIIOIIMX ~ BBIpAXaTh 3aBUCHUMOCTH MEXAY BeIMYMHAMU B pa3nyHON  Qopme:



aHAUTHYECKOUW, Tpaduueckol u cioBecHOW. Ero wm3ydeHme cmocoOCTBYeT pa3BUTHIO
ANTOPUTMHYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIMICHWI0O ¥ KOHKPETH3allWH,
VICIIOJIb30BAHUIO aHAJIOTHH.

ConepxatenpHas auHusa «Hadama MatreMaTHYECKOro aHalid3ay IO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPyT Kak MaTeMaTHYECKHUX, TaK U MPHUKJIATHBIX 3a/1a4, JOCTYITHBIX 00yJaronuMcs,
Yy KOTOPBIX TMOSIBIISICTCS BO3MOXXHOCTh UCCJICOBATh U CTPOUTH Tpapuku GyHKIIUN, ONIPEACTIATH
WX HauOONBIINE W HAUMEHBINWE 3HAYCHUS, BBIUMCIATH IUTOmaan (Guryp m oOBEMBEI Ted,
HaXOJIUTh CKOPOCTH W YCKOpPEHHMS IIporieccoB. [laHHas copaepikareibHas JUHUS OTKPBHIBAET
HOBbIE BO3MOXXHOCTH IIOCTPOCHHMS MaTEMaTHYECKHUX MOJIeJIeH pealbHBbIX CHUTYallUui,
HaXOXXJEHUS HAWITYUIIETO PEIICHUS B MPUKIATHBIX, B TOM YHCIIE COMMATBHO-PKOHOMUYECKUX,
3a/la4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMAaTHUYECKOIO aHaju3a CIOCOOCTBYET Pa3BUTHUIO
a0bCTpakTHOTO, (DOPMATHHO-IOTUIECKOTO M KPEATUBHOTO MBIIUICHUS, (OPMHPOBAHUIO YMEHUN
pacrio3HaBaTh IIPOSIBJICHUS 3aKOHOB MAaTeMaTHKM B HayKe, TEXHHUKE M HCKYCCTBE.
OOyuJaronuecss y3HAaIOT O BBIJIAIONIMXCSA pe3ysibTaTaX, IIOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTEeMaTHUKHU KaK HayKH, U UX aBTOPaXx.

ConeprxarenbHO-MEeTOauYecKass TUHUA «MHOXKECTBA M JIOTHKa» B OCHOBHOM ITOCBSIIEHA
AJIEMEHTaM TEOPUHU MHOXKECTB. TEOpEeTHKO-MHOXXECTBEHHBIC NPEACTABICHUS IMPOHU3BIBAIOT
BECh KypC IIKOJBHOM MaTeMaTHKH U TMpejaraloT HaumOoJiee YHHBEPCAJIbHBIN S3bIK,
OOBEIMHSAIOMUM BCE pas/elibl MaTeMaTUKH M €€ MPUI0KCHUH, OHM CBS3BIBAIOT pPa3HbIC
MaTeMaTHYeCKHe NHUCIHMIUIMHBI B eauHoe 1enoe. [loaToMy BaXHO 1OaTh BO3MOXKHOCTH
IIIKOJTPHUKY TTOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIM SI3BIK COBPEMEHHOM MAaTEMaTUKH U
HCIIOJIb30BATh €TI0 JIJIs BBIPAKEHUSI CBOUX MBICIICH.

B xypce «Anrebpa u Hadajla MaTEMaTHUYECKOTO aHaJM3a» MPHUCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTHYeCKOTO0 MOJCIMPOBAHUS, KOTOPhIE MPHU3BaHBI C(HOPMHUPOBATH HABBIKU MOCTPOCHUS
MoOJIeJIel pealibHbIX CUTYaIUH, UCCIEeOBAHUS ATUX MOJIENIeH C MMOMOIIBIO arnapara aareopsl u
MaTeMaTUYeCKOTO aHan3a W HMHTEPIIPETAIllMU TONYYCHHBIX pe3yIbTaToB. Takue 3amaHus
BIUICTCHBI B KaXIbI M3 pa3lielIoB IMPOrpaMMBbl, MOCKOJBKY BECh Marepuall Kypca ITHPOKO
HCIIONB3YeTCS Il PEIICHHMS TMPUKIAAHBIX 3anad. [Ipu pemreHuu peaqbHBIX MPaKTHYSCKUX
3a/1a4  yyaliudecs: pa3BUBAIOT HAOJII0IAaTEeNbHOCTh, YMEHUE HAaXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HCIOIb30BAaTh AHAJIOTHIO, O000IIATHh M KOHKPETU3HPOBATH MIpPOOJIEMY.
JlesTenbHOCTh O (hOPMHUPOBAHUIO HABBHIKOB PEIICHHUS TMPHUKIAJHBIX 3a/Ja4 OpPraHU3yeTcs B
MIpoIIeCcCe M3YUCHHS BCEX TEM Kypca « AnreOpa v Hadajla MaTeMaTHYECKOTO aHaInu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha W3yuyeHHE Kypca aireOphl M Hayajdl MaTeMaTH4YeCKOro aHajnu3a Ha
0a30BOM ypoBHE OTBoAUTCS 2 yaca B Heaento B 10 kimacce u 3 yaca B Heneno B 11 kiacce,
BCEro 3a JiBa roga ooyuenust — 170 yacos.



COILEPKXAHHUE YYEBHOTI' O KYPCA
10 KJTACC

Yucsia ¥ BIYMCICHUSA

PanmonanpHeie uncna. OOBIKHOBEHHBIE U JECATUYHBIE IPOOH, IPOLEHTHI, OECKOHEUHBIE
nepuoanyeckue poOu. ApupMeTHYecKHe ONepalud C PpaldOHAIBHBIMM  YHCIIAMH,
npeoOpa3oBaHus YMCIOBBIX BbIpakeHuH. [IpumeHenune ApoOel M MPOLEHTOB ISl PEIICHUs
MIPUKJIAIHBIX 3a]1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUU U PEAIbHOU KU3HHU.

JlelicTBuTenbHble yncna. PannoHanbHble M UppalMOHaJIbHbIE YUCIA. ApUPMETHUYECKHE
olepaluu ¢ AeMCTBUTEIbHBIMU YnCIaMU. [IpubnnKEHHbIE BEIUUCICHYS, TIPaBUiIa OKPYIJICHUS,
PUKUKA U OLICHKA PE3YJITATa BBIYUCIICHUM.

Crenenb ¢ 1ensiM nokazareneMm. CrangaptHas (opma 3anucH JIeUCTBUTEIBLHOIO YHUCIA.
Hcnonbs3zoBanne mnoaxomsumied (opmbl 3amudch JAEUCTBUTENBHBIX YHCEN I pEeLIeHUs
IIPAKTUYECKUX 3a]1a4 U NPEJCTABICHUS JaHHBIX.

ApudpmeTrueckuili KOpeHb HaTypajibHOW creneHu. JledcTBus ¢ apupMeTHYeCKUMU
KOPHSIMH HaTypaJIbHOW CTETICHHU.

CuHycC, KOCHHYC M TAHI€HC YHCIJIOBOIO apryMeHTa. APKCHHYC, ApKKOCHHYC, ApKTAaHIE€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPEOOPA30BaHUS.

[IpeoOpazoBaHne TPUTOHOMETPUUYECKHX BbIpaXkeHUH. OCHOBHBIE TPUTOHOMETPUYECKHUE
(bopMyIbL.

YpaBHeHHE, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pemieHHe HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenune nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPaBHEHUM.

IIprMmenenne ypaBHEHUN U HEPABEHCTB K PELICHHMIO MAaTeMAaTUYECKHUX 3a1ay U 3a1ad U3
pPa3IUYHBIX 00JACTEN HAYKH U PeaTbHOM KU3HHU.

DOyHKUMU ¥ TpaGuKHn

@yHK1MsA, ciocoObl 3aanus pyHkuuu. I'paduk pynkuuu. BzaumHo oOpaTHble QyHKIIMH.

OO6nactb onpeneneHus 1 MHOXKECTBO 3HaueHU pynkuuu. Hynu pynkuuu. [IpomexyTku
3HAKOTIOCTOSIHCTBA. UETHBIC U HEYETHBIC (DYHKITHH.

CrenenHas (yHKIUS C HaTypaJbHBIM M IeJNbIM TNoka3ateneM. EE cBoiicTBa u rpaduk.
CgoiicTBa u rpaduk KOpHS N-O¥ CTENEHHU.

TpuroHomerpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUYECKUX (DYHKIIHIA
YUCJIOBOTO apryMEHTA.

Havana mareMaTH4ecKOro aHAIU3a

IlocimenoBaTenbHOCTH, CHOCOOBI  3aJaHUS  MOCJEAOBaTEILHOCTEHM. MOHOTOHHBIE
MOCJIEA0BATENBHOCTH.

Apudmernueckass W reomeTpuueckas mporpeccud. beckoHeuHO — yObIBaromias
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEUHO yObIBaIOIIeH reOMETPHUUECKON MPOTrPeCCHH.



dopMyna CIOXKHBIX MPOLUEHTOB. VCMoOMb30BaHME MPOTPECCUU JJIsl PEUICHHS PEalbHBIX 3a]1a4
MPUKJIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

MHoO»xecTBO, onepaluu HajJ MHOkecTBaMu. Jluarpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O alllapara JJjisl OMHCAaHUs PEaJbHbIX MPOLECCOB U SIBICHUM, MpU
pEIICHNH 3a7a49 U3 IPYTUX YICOHBIX TIPEIMETOB.

Omnpenenenue, TeopeMa, CIeICTBHE, T0Ka3aTEIbCTBO.

11 KITACC

Yuciaa 1 BBIYUCTCHUSA

HarypanbHbie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEJIbIX YHACEIL.

Crenensb ¢ panMoHaIbHBIM MTOKa3aTeneM. CBONCTBA CTENIEHHU.

Jlorapudm uncna. JleciTHuHbIE U HATypaIbHbIE JIOTapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXEHUM, COEPIKALIUX JTOTapU(PMBI.

[IpeoOpazoBaHue BbIpaXKEHUH, COAEPKALUX CTEIIEHH C PAIMOHAIBHBIM MTOKA3aTeIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

Cucrembl JMHEWHBIX YpaBHEHHW. PemeHue NpUKIAIHBIX 3a1ad C MOMOLIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucTeMbl M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIprMmeHenne ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTeMaTUYECKUX 3a7ad U
3a/1ay U3 pa3IUvHbIX 001acTel HAYKH U peabHON KU3HH.

DOyHKUUM U TpaduKu

Oyukuusa. llepuoguueckue  ¢GyHkuuu. IIpoMexyTKM MOHOTOHHOCTH — (DYHKIMH.
MakcumyMbl 1 MUHUMYMbI (QyHKIMU. HamOosbliee U HauMeHblIee 3HaueHHE (DYHKIHMH Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue PyHKITUU, X CBONCTBA U TpaPUKH.

[TokazaTenbHas u jorapudmuueckas GyHKUHUU, UX CBOMCTBA U rpaduKH.

Hcnonb3zoBanue rpa@ukoB GyHKIMMA 711 peIICHUs YPABHEHUHN U JINHEUHBIX CHCTEM.

Ucnonb3oBanue rpadukoB GyHKIUN JJIs UCCIIECIOBAHUS MPOIECCOB M 3aBUCHUMOCTEM,
KOTOpBIE BO3HUKAIOT MPH PEUICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U peaJbHON KU3HU.

Havana mareMaTH4ecKOro aHaIU3a

HenpepsiBable pyHKIIMH. MeTOA UHTEPBATIOB JJI PEIICHUS HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpudeckuii u GU3NUECKUN CMBICI TPOU3BOAHOM.

[IpousBoanbie dnemMeHTapHBIX QyHKIUH. DOpMyIIbI HAXOXKACHHUS MPOU3BOTHON CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKIIUH.

[IpumeneHre MPOU3BOTHON K MCCIAEAOBAHNIO (DYHKIIMI HA MOHOTOHHOCTH M DKCTPEMYMBI.
Haxosxenne HanboJIbIero 1 HAMMEHbIIEro 3HaueHus PYHKIMU Ha OTPE3KE.

[IpruMmeHeHne MpPOM3BOAHON JJIsI HAXOXKICHHS HAWJIYy4YIIEr0 PENIEHUS B IPUKIIAIHBIX
3ajia4yax, Js ONpeieJIeHUs] CKOPOCTH MPOILEcca, 3alaHHOT0 OPMYJIION UITH TpapuKOM.



[lepBoobOpasnas. Tabmauia nepBooOpa3HbIX.
WuTerpan, ero reoMeTpuueckuii M (U3NYeCKuil CMbICH. BbluncieHne uHTerpaia o
dhopmyne Herorona—JleliOuuIa.



IHINIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHoro npeamera «MaTemaTuka» JOJKHO OOECIeYMBaTh JOCTUKEHUE HA
YpOBHE CpeAHero oO0miero oOpa3oBaHMs CIEAYIOMIUX JUYHOCTHBIX, METANpEAMETHBIX H
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIIBTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS TMPOTpaMMbl y4eOHOro mnpeamera «MaTemaTuka»
XapaKTepU3yrOTCSA:

['paxk1aHCKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKONW TO3UIMH OO0ydYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOIr0 OOLIECTBA, MPEICTABIEHUEM O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUSL PA3IMYHBIX CTPYKTYp, SIBICHHUM, MpOLENyp TpaxAaHCKOTO o0OIiecTBa
(BBIOOpBI, ONPOCHI M Mp.), YMEHUEM B3aMMOJCICTBOBATH C COLUAIBHBIMH HHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKIHMSIMHU U HA3HAYECHUEM.

[laTpuoTHyecKkoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON T'Pa’KJaHCKOM HICHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSALIEMY POCCHHWCKOM MAaTEMAaTUKH, LEHHOCTHBIM OTHOIICHHEM K JIOCTHIKEHUSAM
POCCUMCKNX MAaTEMaTUKOB M POCCHUICKONM MAaTEMaTHYECKOM WIKOJIBI, K HCIIOJIb30BAHUIO ITHX
JOCTH)KEHUU B IPYTUX HAyKaX, TEXHOJOTHUAX, Chepax SIKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHMSL:

OCO3HAaHHWEM JYXOBHBIX IIEHHOCTEM pOCCHMCKOrO0 Hapona; CPOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMS, 3STUUECKOIO MOBEICHHUSI, CBA3aHHOIO C IPAKTUYECKUM IIPUMEHEHUEM
JOCTH)KEHUI HAyKW M JEATEIBHOCTBIO YYEHOI0; OCO3HAHMEM JIMYHOTO BKJIAJa B MOCTPOEHUE
YCTOWYUBOTO OyAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHUpPY, BKJIIOYAas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, pEUICHUH, PaCCYKICHUN;, BOCIPUUMUYUBOCTHIO K
MaTEeMaTUYECKUM acleKTaM Pa3iuvHbIX BUAOB HCKYCCTBA.

Pu3nvecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHSTh MAaTeMaTUYeCKHe 3HaHWs B HMHTEpecax
3I0pOBOr0 U 0e30macHOro odpasza >KW3HHM, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETyJsIpHas uznueckas
aKTUBHOCTD); (PU3MYECKOTO COBEPLICHCTBOBAHUSA, TP 3aHATUSAX CIIOPTUBHO-0310POBUTEIHHON
NEATEIBHOCTHIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHWEM LIEHHOCTU TPYIOJIOOUS; MHTEPECOM K Pa3iMyHbIM
chepam npodeccHOHaTbHON 1eATeIbHOCTH, CB3AHHBIM C MAaTEMATUKOW U €€ TMPUIIOKEHUSIMH,
YMEHUEM COBEpIIaTh OCO3HAHHBIA BbIOOpP Oyaymed npodeccun U peasnu30BbIBATH
COOCTBEHHbIE >KM3HEHHBIE IIJIaHBl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY
0o0pa30BaHMIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH BCEHl JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYACTHIO B PELICHUH NMPAKTHYECKUX 3a/1a4 MaTEMaTUYECKON HAaIPaBICHHOCTH.



DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAaHHUEM BIUSHUS COIMAIBHO-
SKOHOMMYECKHX IMPOLECCOB HA COCTOSHUE MNPHUPOJHOM M COLMAIBHOW Cpenbl, OCO3ZHAHUEM
rJI00aJbHOTO  XapakTepa JAKOJOTMYECKUX MpoOJieM; OpHEeHTAllMe Ha NpUMEHEHUe
MaTEMaTUYECKUX 3HAHUM JJIs PEIICHUs 3aJlad B 00JIaCTU OKPY’KAIOIIEH cpeibl, MIIaHUPOBAHUS
MOCTYIKOB M OLICHKU WX BO3MOXHBIX MOCJEACTBUN JIJIsl OKPY>KAIOIIEH CpeIbl.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKH, TOHUMAHUEM MAaTeMAaTH4YE€CKON HayKu Kak chepsl
YeJI0BEYECKON JACSATEILHOCTH, 3TANOB €€ Pa3BUTHUSL U 3HAUMMOCTH JIJI Pa3BUTHS [IUBUIIM3AIUY;
OBJIQJICHUEM SI3bIKOM MAaTEMaTUKU M MaTEMaTHUYECKON KYyJIbTYpOll KakK CpEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIIATh HPOEKTHYID M HCCIEHOBATENbCKYIO JI€ATEIbHOCTD
WHJVBUAYaJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpeameTHple  pe3yibTaThl  OCBOGHHUS ~ NPOTpaMMBbl  y4eOHOTO  MpeaMeTa
«MaremMaTuka» XapakTEpU3YIOTCS OBJAJICHUEM YHHBEPCAIbHBIMU  HO3HAGAMEIbHbIMU
0elcmeusmMy,  YHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU — OCUCUAMU,  VHUBEPCATbHbIMU
Dpe2yNIAIMUBHbIMU OeliCMBULMU.

1) Vuusepcanvhnovle noznasamenvhwie oeticmsusi, obecneuusarom opmuposanue 6azo6vix
KOCHUMUBHBIX NPOYECCO8 00YUaAIowuxcs (0c80eHue Memooo8 NO3HAHUSL OKPYIHCAIOWEe20 MUpd;,
npuMeHeHue J102UYeCKUx, UCC1e008amenbCKux onepayuil, yMmenui pabomams ¢ ungopmayueti).

bazoBele nornueckue AeUCTBUS:

e BBIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUNH MEXIY MOHATUSAMU;, (POPMYIUPOBATH OMPEIACICHUS TOHATHUIA;
YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS IJI 0000IIECHUS
Y CPaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3a;

e BOCIPUHUMATH, (DOPMYTUPOBATH U MPEOOPA3OBBIBATH CYXKJCHUS: YTBEPIAUTEIbHBIC U
OTpULIaTETIbHBIC, €IUHUYHBIC, YACTHBIC U O0IIME; YCIOBHBIE;

e BBIABIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOPEUHs B (haKTax,
TAHHBIX, HAOMIOJACHUSAX W YTBEPKICHUSAX; Tpejaratb KPUTCPHUH IS BBISBICHHS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

e JIe7IaTh BBIBOJIBI C WCITOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX W WHIYKTHBHBIX
YMO3AKJIIOUYEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

e TPOBOAHTH CAMOCTOSITENILHO JOKA3aTebCTBA MATEMAaTHIECKUX YTBEPKIACHUH (TIpsMBbIe
U OT TIPOTHBHOTO), BBICTpPAWBATh AapTryMCHTAIMIO, TMPUBOAUTH TPUMEPHI H
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;

e BBIOMpaTh CHOCOO pemieHHs y4dyeOHOW 3amauyn (CpaBHMBATh HECKOJIHKO BapUAHTOB
perieHusi, BEIOUpaTh HanboJiee MOAXOASIINN C Y4ETOM CaMOCTOSTEIHLHO BBIIETIEHHBIX
KPUTEPUEB).

bazoBble nccnenoBaTenbCKue NeUCTBUSA:



HCIIONIb30BaTh  BOMPOCHl  KaK  MCCIENOBATENbCKUM ~ MHCTPYMEHT  TO3HAHMUS;
(GopMynupOBaTH BOMPOCHI, PUKCUPYIOLINE TPOTUBOpPEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OpMHUpPOBATH THIIOTE3Y, APTyMEHTUPOBATh CBOIO IMO3UIIMIO,
MHEHUE;

HIPOBOJUTH CAMOCTOSITENIFHO CIUIAHMPOBAHHBIA JKCIIEPHUMEHT, HCCIEAOBAaHHE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro OObeKTa, SBIEHUS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXKTYy OOBEKTaMHU, SBICHUSMH, MPOLIECCAMU;
CaMOCTOATENIbHO  (hOpMynUpoBaTh 0000LIEHHS W BBIBOABI IO  pe3yjbTaTaM
HMpPOBENEHHOTO HAOJIOEHHS, UCCIIeIOBAHUsA, OIICHUBATh JOCTOBEPHOCThH MOIYYCHHBIX
PE3yNbTaTOB, BHIBOJOB M 000OIIECHNUI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIABUTATD MPEANONIOKCHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ nadopmariueii:

BBISBJISITH A€(PULIUTH UHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETa HA BOIIPOC U
JUTSL pEelIeHUs 3a]1a4H;

BBIOMpPAaTh HMH(POPMALMIO W3 MCTOYHUKOB pA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH MH(OPMALMIO PA3IUYHBIX BUJIOB U (popm
IIPE/ICTABIICHNUS;

CTPYKTYpUpOBaTh HH(pOpMaLMIO, TMPEACTaBIATh €€ B pa3inyHbIX (opMax,
WJUTIOCTPUPOBATH IpapUUecK;

OLICHUBATh HAJIEXKHOCTh HMH(GOPMAIMM 1O CaMOCTOATENBbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vhusepcanvhvie KOMMYHUKAMUGHBLE Oelicmeusi, 00ecneyusaom c@hopmuposaHHoCnb
COYUATLHBIX HABBIKO 00YYAIOUWUXC.
Ob61ienue:

BOCTIIPUHUMATh B (POPMYIHPOBATH CYXKACHHUS B COOTBETCTBUHU C YCIOBUSMH U IEISIMU
OOlIeHMsI; SICHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
NUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO X0y peUIeHMs 3ajaud, KOMMEHTHPOBATh
MTOJyYEHHBIA PE3yJIbTaT;

B X0J1e 00CYK/ICHHUA 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOU TeMBbI, TPOOJIEMBI,
pemaeMoil  3ajaud, BbICKa3bIBaTh WJAEH, HaLEJICHHbIE HA IIOUCK PpELICHMS,
COTOCTABJIATh CBOU CYXKIEHUS C CYXICHMSMH JPYrUX YYacCTHHUKOB JMaiora,
oOHapy>XUBaTh pa3IU4He U CXOJICTBO MO3UIIUI; B KOPPEKTHOU dopme hopMyIupoBaTh
pa3HOTJIacHsl, CBOM BO3PAXKECHHUS;

NPEJCTABISATh PE3yNbTaThl PEIICHHsI 3aauH, IKCIEPUMEHTA, UCCIEIOBAHUS, TPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIJICHUS C y4€TOM 3a/ay MPE3eHTAluu U
0COOEHHOCTEH ayAUTOPUH.

CoTpyIHUYECTBO:

MOHWMAaTh W MCIOJb30BaTh MPEUMYINECTBA KOMAaHIHONW W WHAMBUAYAJTHLHON PaOOTHI
NpY pelIeHWW Yy4YeOHBIX 3a/ad; NPUHUMATh Iedb COBMECTHOM JIEATEIHLHOCTH,
MJIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboOThl, pacmpenensTh BHIBI pabdoT,
JIOTOBApPUBATLCA, OOCYXKIaTh TMPOIECC W pe3yiabTaT paboThl; 0000IaTh MHEHHUS
HECKOJIbKUX JIFOACH;



e y4YacTBOBATh B IPYIIOBBIX (popmax paboThl (00CykaeHN, 0OOMEH MHEHHM, «MO3TOBbIE
IITYPMBD» U UHBIE); BBITIOJIHATH CBOIO YaCTh paOOThI U KOOPJAMHUPOBATH CBOU JCHCTBHUS
C APYTMMH YJI€HAMM KOMaH]Ibl; OLICHUBATh KAUECTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT
[0 KpUTEPUSAM, CHOPMYJINPOBAHHBIM YUYACTHUKAMU B3aUMO/IEHCTBUS.

3)  Vuueepcanvuvie pecynamuenvle Oeiicmeus, obecneuusaiom — Gopmuposanue

CMbICNIOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranuzanus:

COCTaBJIATh IIJIaH, AJITOPUTM PEIICHUs 3aJayud, BBIOMpATh CIIOCOO PEIICHUS C y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH
BapHaHTHI PEUICHHUH ¢ y4ETOM HOBOW MH(OpMAIIUH.

CaMOKOHTpOJIb:

e BIAJCTh HAaBBHIKAMU T[O3HABATENBbHON pedrexkcun Kak OCO3HAHUS COBEpIIAEMbIX
JOEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pE3yJlbTaTOB; BIAAETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca U pe3yjbTaTa pPELICHUS MaTeMaTH4eCKOu
3a/1a4H;

e TPENBHUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPH PEUICHUH 3a7add, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAlIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OIICHMBAaTb COOTBETCTBHE pe3ysbTaTa LEIHM M YCIOBUAM, OOBACHATH IPUUYUHBI
JOCTHKCHHSI WA HEJOCTIDKEHUS PE3yJNbTaTOB MACSITENbHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATDI

OcBoeHne y4eOHOro Kypca «Ainredpa U Hayala MaTeMaTUYECKOrO aHalIW3a» Ha YPOBHE
CpeaHero oo1ero oopa3oBaHus JOJKHO 00ECeunBaTh JTOCTHKEHUE CIIEIYIOMINX MPEAMETHBIX
00pa3oBaTENbHbIX PE3YJIbTATOB:

10 KITACC

Yucaa 1 BbIYUCIEHUSA

OrnepupoBaTh MOHATUAMH: PAIIMOHATBHOE M JSHCTBUTEIBHOE YHCIO, OOBIKHOBCHHAS M
JECATUYHAS IPOOH, TIPOLICHTHI.

Brimonuare apudMernueckue omnepanud ¢ palMoOHAIbHBIMH U JACHCTBUTEIHHBIMHU
YHUCJIaMH.

BoimonasaTe mpuOIMKEHHBIC BBIYHCICHUS, HWCIIONB3YS TMpPAaBHIIa OKPYTJICHUS, NeTaTh
MPUKUJIKY U OLIEHKY PE3yJbTaTa BEIYMCICHUM.

OnepupoBaTh MOHSATUSMU: CTETIEHb C IEJbIM MOKa3aTeseM; CTaHaapTHas (popma 3amucu
NEeWCTBUTEIBLHOTO YMCIIa, KOPEHb HAaTYypaJIbHOW CTEMEHM; MCIOIb30BaTh MOAXOAAIIYI0 (opMy
3allUCH ACHCTBUTEIBHBIX YACEI Ui PEIICHUS MPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS TAHHBIX.

OnepupoBaTh TOHSATUAMHU: CHHYC, KOCHHYC H TaHT€HC MPOU3BOJIBHOTO YIJIA;
MCIIOJIH30BAaTh 3aMMKCh MPOU3BOJILHOTO yTJila Yepe3 00paTHbIE TPUTOHOMETPUIECKUE (DYHKITUH.

YpaBHeHUS U HEPABEHCTBA



OnepupoBaTh MOHATUSIMH: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJI0€, PAIMOHAIILHOE,
HUppalMOHATIFHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YPABHECHHE,

BoinonHsATh  mpeoOpa3oBaHUss ~ TPUTOHOMETPUYECKMX  BBIPAKEHMM UM pelaTh
TPUTOHOMETPUUECKUE YPABHEHHUS.

BoinonHaTe nmpeoOpa3zoBaHusl 1ENbIX, PAIIMOHATBHBIX U UPPALMOHAIBHBIX BBIPAXKCHUN U
peraTh OCHOBHBIE THITHI IEJIBIX, PAIMOHATBHBIX ¥ HPPAITMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUSI U HEPABEHCTBA /IS PEIICHHS MaTeMaTHYECKUX 3a1a4d W 3a1ad U3
pa3IUYHBIX 00JaCTEN HAYKU U pealibHOM KU3HU.

MopenvupoBaTh peajbHblE CHUTyalldd Ha S3bIKE aireOpbl, COCTABISTH BBIPAKECHUS,
YpaBHEHHUs, HEpPABEHCTBA IO YCIOBUIO 3a/lay, HCCIEA0BAaTh MOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM ammapara aareOphl.

DYyHKIUHU U TPAPUKHU

OnepupoBath NOHATUAMU: DYHKIIMS, CTIOCOOBI 3aaHusl (YHKIHMU, 00JACTh OMPECICHHUS
Y MHO>XECTBO 3HAYCHUM QYHKIUH, rpaduK PYHKIUU, B3AUMHO 00paTHbIC (GYHKIIUU.

OnepupoBaTh TMOHATHSAMH: YETHOCTh M HEYETHOCTh (YHKIHMH, HYIH (DYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Wcnonb3oBathk rpaduku GyHKIMM 715 pellieHUs YpaBHEHUH.

Ctpouth ¥ uuTaTh rpaduku JTUHEHHONW (DYHKIIMH, KBAIPATUUYHON (YHKIIUU, CTECIIEHHOU
(GYHKIHMH C IETBIM IMOKa3aTesIeM.

Ucnonb3oBath rpadukd QPyHKUMN AJIsI UCCIEAOBAHUS MPOLECCOB U 3aBUCUMOCTEH TpHU
pEIICHUH 3a/ad U3 JPYrux y4eOHBIX MPEAMETOB W PeaJbHOM XKU3HH, BBIpakaTh (hopmyiaMu
3aBUCUMOCTH MEX]Ty BEJIMUUHAMH.

Hauyana maTeMaTH4ecKOro aHaIu3a

OnepupoBaTh MOHATHSAMHU: TIOCICIOBATEIBPHOCTD, apupMETHUYECKas W TeoMeTpHIecKas
IPOTPECCHUH.

OnepupoBaTh MOHATUSIMH: OECKOHEYHO yOBIBAOIIIAsi TEOMETPUYECKas TPOTPECCHs, CyMMa
0ECKOHEYHO yOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHH.

3amaBaTh MOCIEAOBATEILHOCTH PA3IMUYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIENOBATEILHOCTEH W MPOTPECCUil TSl PEUICHUs] peatbHbBIX
3a]1a4 MPUKJIAHOTO XapaKTepa.

MHoxecTBa U JIOTHUKA

OnepupoBath MOHATUSIMH: MHOXKECTBO, ONIEpPaAIlMU HaJ MHOXKECTBAMH.

Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jijisi OMUCAaHUs PealbHBIX MPOIECCOB
U SBJICHUH, TIPH PEIICHUH 3374 U3 APYTHX YICOHBIX MPEAMETOB.

OnepupoBath MOHATHIMHE: OMIPEIETICHUE, TEOpEMa, CIEICTBHE, T0Ka3aTeIbCTBO.

11 KUIIACC

Yucaa 1 BbIYUCIEHUSA

OnepupoBaTh TMOHATUSIMU: HATypaJIbHOE, IIE€JI0€ YHUCIO; HCHOJb30BaTh MPU3HAKU
JIETMMOCTH LEJIBIX YUCEN, PA3JIOKCHUE YUCIIA HA MPOCTHIE MHOXKUTENM JJIs1 PEIICHUS 33/1a4.

OnepupoBath NOHATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEIEM.

OnepupoBarh MOHATUAMHU: JIOTApU(DM YUCITA, TECATUYHBIC U HATypaTbHBIE JIOTapU(PMBI.



YpaBHeHHs U HEPABEHCTBA

[IpuMmeHsTh CBOMCTBA CTENEHUM s NpeoOpa3oBaHUsl BBIPAKEHUI; OMNEPUPOBATH
NOHATUSAMU: TIOKA3aTEIbHOE ypPaBHEHUE W HEPABEHCTBO; pEIIATh OCHOBHBIC  THIIBI
[IOKA3aTEJIbHBIX YPAaBHEHUI U HEPABEHCTB.

BoeinonHATe mpeoOpa3oBaHUsl BBIPAXKEHUM, COJAEp)KaUIUX JOrapu(Mbl; ONEpPUPOBAThH
MNOHATUSMH: JIOTApU(PMHUYECKOE YypaBHEHHWE U HEPABEHCTBO; pelIaTh OCHOBHBIC THUIIBI
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB.

Haxonuts penenus npocTedmx TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBarh NMOHATUAMU: CHCTEMA JIMHEHHBIX YPAaBHEHUHN U €€ PELICHUE; UCIOJIb30BaTh
CUCTEMY JIMHEWHBIX YPABHEHUU IS PEIICHUS TPAKTUYECKUX 3a/1a4.

Haxomute pemienns mpocTelmmx CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPABHEHUN U
HEpPABEHCTB.

MonenpoBaTb pealbHbIE CUTyallUM Ha S3bIKE anreOpbl, COCTAaBIIATH BBIPAXKECHUS,
YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3aJa4H, UCCIIEI0BATh [IOCTPOCHHBIE MOJEIIN
C MCIOJIb30BAaHUEM ammnapara anreOpsl.

DOyHKUMU U rTpaGuKHn

OnepupoBaTb NOHATUAMU: TNEpUOANYECKAs (PYHKIMS, IPOMEKYTKHM MOHOTOHHOCTH
(GyHKIUHM, TOYKU 3KCTpeMyMa (YHKIUH, HauOoJblllee U HaUMEHbLIee 3HaYeHUs (QyHKIUU Ha
MPOMEXKYTKE; UCIIOJIb30BATh UX JUISl UCCIIe0BaHus (QYHKIUH, 3alaHHOM rpaduKoMm.

OnepupoBarb  NOHATHSAMHU:  rpaUKU  [OKA3aTENbHOW,  JIOTapu(PMHUUECKOW U
TPUTOHOMETPUUECKUX (PYHKIMI; N300pakaTh UX HA KOOPAUHATHOW MJIOCKOCTH U UCIIOIb30BATh
IUIs PELLICHUS YPABHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKU JMHEWHBIX YpaBHEHUH W
MCIIOJIb30BaTh UX I PELICHUS] CUCTEMBI TMHEHHBIX YPABHEHUU.

Hcnons3oBarh rpa@uku (QyHKIUI A1 MCCIAEAOBaHUS MPOLECCOB M 3aBUCUMOCTEH M3
OPYrUX y4eOHBIX TUCUHUILIUH.

Hayajia MaTeMaTH4eCKOro aHaIM3a

OnepupoBaTb  NOHATUSMHU:  HENpepbIBHAS  (QPYHKUMS; OPOU3BOAHAs  (QYyHKUUU;
MCII0JIb30BaTh T€OMETPUUECKUN U (PU3UUECKUI CMBICI TPOU3BOAHON SISl peLIESHUs 3a/1ay.

Haxonuth mpou3BOJHBIE AIEMEHTApHbIX (YHKLUMHA, BBIYUCIATH MPOU3BOAHBIE CYMMBbI,
MIPOU3BENIECHNUS, YACTHOTO (PYHKIIHUA.

Hcnonp30BaTh NPOU3BOAHYIO Ul HCCIENOBAaHUS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO I'paKOB.

Hcnonp30BaTh NpOM3BOAHYIO JJISl HAXOXKACHUS HAWIYUYLIETO PELICHUS B MPUKIAAHBIX, B
TOM YHUCJIE COIIUATBbHO-DKOHOMUYECKHUX, 3a7a4ax.

OnepupoBaTh MOHATUSIMH: MEPBOOOpa3HAs W HMHTETPal; MOHUMATh F€OMETPUUYECKUI U
(bU3UYECKUi CMBICT UHTErpaa.

Haxonutb nepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIUH; BBIYUCIATh MHTErpal 1o (opmyne
Herotona—Jleitonuna.

Pemate npukiagHeie 3aa4u, B TOM YKCIE COIMATIbHO-3KOHOMUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeACTBAMU MAaTEMAaTHYECKOTO aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HaumeHoBaHue pa3iesioB U
TeM MPOrpaMMbl

MHokecTBa pallMOHAJIBHBIX U
JNEHCTBUTENBHBIX YHCEI.
PannonanbHble ypaBHEHUS U
HEpaBEHCTBA

KoanuecTBo 4acoB

Bcer
0

14

KonTpoasu
ble padoThbI

DJIEeKTPOHHBIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso0o.ru/1568
aba3

Dopmbl
peanu3anuu
BOCHUTATEIbHO
ro NoTeHInaa
pasaeia

[ToOyxnenue
o0ydJaronmxcs
co0ironaTh Ha
ypOKe
OOIIeTTPUHSATHIC
HOPMBI
MIOBEJICHUS,
npaBuia
o01eHus co
CTapIIUMH
(megaroruuecku
MU
paboOTHUKaMU) U
CBEPCTHUKAMHU
(oOyuaronmuc
s1), TIPUHITATIBI
yaeOHOMU
JUCIUTIIIUHBI |
caMOOpraHHu3aIl
uu;
MIPUBJICUCHHE
BHHMaHUS
oOyJaromuxcs K
IIEHHOCTHOMY
aCTeKTy
U3ydaeMbIX Ha
ypoKax
SIBIICHUIA,
HCITOJIb30BaHUE
BOCITUTATEIIbHBI
X BO3MO>XXHOCTEM
COJIepKaHUs
paszena uepes
noa00p
COOTBETCTBYIOIIT
WX YNPaXHEHUH,
TEKCTOB JIJISt
YTCHMSI, 3a]1a4
JUTSL pEIICHUS,
poOIEMHBIX
CUTYalHH I
00CyX/ICHUS B
KJ1acce).

Oynkuuu u rpapuku. CreneHb
C LIEJIBIM ITOKa3aTeeM

bu6mmoreka [IOK
https://m.edsoo.ru/1568
aba3

MpUMEHEHNE Ha
ypoKax
WHTEPaKTUBHBIX
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(dhopm paboThI ¢
o0yJarmuMucs
(MHTEIIeKTYyalb
HbIe Urpbl, (Yo
rue xorma?,
OpeitH-pHHT,
CBOSI UTpa,
KBECT, UTpa-
9KCIIEPUMEHT,
urpa-
COPEBHOBaHHE),
CTUMYJTHP YIOIIH
e
MO3HABATEIIbHY
10 MOTHUBAIIHIO
o0yJaromuxcs;
y4eOHbIe
JICJIOBBIC WU
POJIEBBIE UTPHI;
TTUCKYCCHH,
KOTOpBIE JAtOT
oOyyJaromuMmces
BO3MO>XHOCTh
npuodpectu
OTIBIT BECHUS
KOHCTPYKTHUBHOT
0 TMAJIOra;
TpyMIoBast
paboTa nuim
pabora B napax,
KOTOpBIE yuaT
o0ydJaronmxcs
KOMaHIHOH
pabote u
B3aMMO/JICVICTBU
10 C APYTUMHA
oOyJaromumMucs
); BKJIIFOUEHHE B
YPOK UTPOBBIX
npoueayp,
KOTOpBIE
MIOMOTAFOT
MOJIIEPKATh
MOTHBAIIHIO
o0yJaromuxcs K
MTOJTYYCHUTO
3HAHU,
HaJKUBAHUIO
MO3UTUBHBIX
MEXJTHIHOCTHBI
X OTHOIIIEHUH B
KJiacce,
MOMOTal0T
YCTAHOBJICHHUIO
T00pOXKeaTeNb




HOI aTMocdepbl
BO BpeMs YpOKa;

Apudmernueckuii KOpeHb N—0i
crenenu. MppauroHanbHbie
YpaBHEHHS U HEPAaBEHCTBA

Dopmyibl
TpuroHoMerpuu. Tpuronomerpu
YECKUE YPABHEHUSA

18

22

bu6mmoreka [JOK
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aba3

bu6mmoreka [IOK
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UCTIOJIb30BaHUE
UKT un
JUCTAHIIMOHHBIX
TEXHOJIOTUI
oOydeHus;
CO3/1aHHE
o0ydJarmuMucs
AIEKTPOHHBIX
o0pa3oBaTelbHbI
X MPOAYKTOB
(MynbTUMEIUIH
13(S
MPE3CHTAIINH,
UTPBI,
TpPEHAKEPBHI),
o0ecreunBaroIL]
ue
UHTEIJIEKTyaIbH
0-TBOPYECKHUI
JESITEIIbHOCTHBI
U IOIXOM K
U3YYEHHUIO
nmpeaMeTa
(TeMBI,
BOIIPOCA);

NPUMEHEHHE Ha
ypoKax
MHTEPAKTHBHBIX
dhopm paboThI ¢
oOyJaromumMucs
(MHTEJUIeKTyalb
Hble Urpbl, (Yto
rje xorna?,
OpeitH-pHHT,
CBOS UTpa,
KBECT, Urpa-
IKCIIEPUMEHT,
urpa-
COpEBHOBaHUE),
CTUMYJIHPYIOIIN
e
NIO3HABaTEIbHY
10 MOTHBAITUIO
o0yJaromuxcs;
yueOHbIe
JICTIOBBIC HITH
pOJIeBbIC UTPHI;
JMCKYCCHH,
KOTOPBIE JTAIOT
oOydaromumcst
BO3MOXHOCTb
npuolpectu
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OITBIT BEJACHMUS
KOHCTPYKTHUBHOT
0 JUaJiora;
TpyMIoBas
pabota unu
pabota B nmapax,
KOTOpBIE y4yaT
o0yJarmuxcs
KOMAaHHOH
pabote u
B3aUMOJIENCTBU
10 C APYTUMU
o0yJarouMucs
); BKJIIOUCHHE B
YPOK HTPOBBIX
npoLenyp,
KOTOpBIC
IIOMOTal0T
noJiepKaTh
MOTHBAIAIO
oOyJaromuxcs K
MOJTYYEHUTO
3HAHWMH,
HaJIa)KUBAHUIO
MMO3UTHBHBIX
MEKJINYHOCTHBI
X OTHOIIIEHWUH B
KJjacce,
IIOMOTafOT
YCTAHOBJICHUIO
T00pOXKenaTenb
HOM aTMocdepsl
BO BpeMs YpOKa;

[MocnenoBarenbHOCTH U
IpOrpeccuu

bu6mmorexa [IOK

https://m.edsoo.ru/1568

aba3

Nuaunnunposanue
U TIO/IJIEPIKKA
HCCJIEI0BATEIBC
KOM
JeATETbHOCTH
oOydJaronuxcs B
pamKax
peanu3ainu UMH
WHAUBHUIYaJbHBI
X ¥ TPYIIOBBIX
HCCJIEeI0BATENBC
KHX MTPOEKTOB,
YTO JIaCT
oOyJaromumcs
BO3MOXKHOCTh
npuobpectu
HaBBIK
CaMOCTOSITEJIbHO
To penieHus
TEOPETUYECKON
po0JIeMBl,
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[ToBTOpenue, 06001IIEHNE,
cucTeMaTu3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

bu6mmoreka [IOK

https://m.edsoo.ru/1568

aba3

HaBBIK
TeHEPUPOBAHUS
1 opopMIICHUS
COOCTBEHHBIX
nei, HaBBIK
YBOXHTEILHOTO
OTHONICHHUS K
YYXKUM HJICSIM,
0(OpMJIICHHBIM B
paboTtax npyrux
HccenoBaTenei
, HaBBIK
myOJIUIHOTO
BBICTYIUICHUS
nepen
ayIUTOpHEN,
apryMeHTHPOBa
HUS U
OTCTauBaHUSA
CBOEH TOYKH
3peHus;
pasBuTHE
HABBIKOB
yOJIMYHOTO
BBICTYIUICHUS
nepen
ayJIUTOpHEN,
apryMeHTHPOBa
HUS U
OTCTaWBaHUS
CBOEU TOYKH
3peHHsL.

Opranu3zanust
HOMOIIU
MOTHBHPOBaHHBI
X U
IPYAUPOBAHHBIX
YUEHHUKOB
UCTIBITHIBAIOTIH
M TPYIHOCTH B
YCBOCHHUH
y4eOHOTO
MaTepuaa
OJTHOKJIACCHHKA
M, Jaroniei
COITMAITEHO
3HAYUMBIA OTIBIT
COTPY/ZHUYECTBA
u
B3aWMOIIOMOIIIH
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11 KIIACC

Ne HaumenoBanue
n/ pa3uesioB U TeM
n NMPOrpamMMbl

KoaunuyecTBO 4acoB

Bcer KoHTposbHbI
0 e padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

Dopmbl
peaau3zanumn
BOCIIUTATEIbHOIO
NMOTEeHIuAIA
pazaena

Crenensb ¢
palOHATbHBIM
MMOKa3aTeIIeM.
IToka3zarennHas
byHKIHS.
IToka3aTenpHBIE
YpaBHEHUS U
HEpPaBEHCTBA

Jlorapugmuueckas
byHKIHS.
Jlorapudmuueckue
YPaBHEHHUS U
HEPABEHCTBA

12 1

12

bu6mmoreka [IOK
https://m.edsoo.ru/f11c4af
d

bu6nmoreka [JOK
https://m.edsoo.ru/fl11c4af
d

[ToOyxneHune
o0yJarmuxcs
coOJIr01aTh Ha
ypoKe
OOIIETPUHSATHIE
HOPMBI TTOBE/ICHHSI,
npaBujIa OOIICHUS
CO CTapIIUMU
(menaroru4ecKuMHu
paboOTHUKaMU) U
CBEPCTHUKAMH
(oOyuaronumucs),
MIPUHIIUIIBI
yaeOHOU
JTUCIUIIMHBL U
caMOOpraHu3aIlnu;
MpUBJICYCHHE
BHUMAaHUS
oOyJaromuxcs K
IIEHHOCTHOMY
aCTeKTy
U3ydaeMbIX Ha
YpOKax sIBJICHUH,
UCTIOJIb30BaHUE
BOCTIHTATEIbHBIX
BO3MOKHOCTEN
coJIep>KaHus
pasnena depes
noxoop
COOTBETCTBYIOIINX
YIPA)KHEHUH,
TEKCTOB JIJIS
YTEeHHUSI, 3a]1a4 JIsI
pelIeHus,
POOJIEMHBIX
CUTyalui s
00CYyXJIeHUS B
KJ1acce).

MIPUMECHECHHE Ha
ypoKax
WHTEPAaKTUBHBIX
dbopm paboThI C
o0y4JarmuMucs
(MHTENIeKTyalbHbI
e urpsl, (Uro rae
Koraa?, OpeiH-
pUHT, CBOS ITPA,
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KBECT, UTpa-
9KCIIEPUMEHT,
urpa-
COpEBHOBaHUE),
CTUMYJIUPYIOIIHE
MO03HABATEIILHYIO
MOTHBALIHIO
o0OyJaromuxcs;
y4eOHBIE JIeJTOBbIC
WJIH POJIEBBIC UTPHI;
JTUCKYCCHUH,
KOTOpPBIC JAFOT
oOydJaromuMmcest
BO3MO>XHOCTh
PUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JTIAJIOTa;
rpynmnoBas pabota
Wi padoTa B
napax, KOTopble
y4daT 00y4aroumxcs
KOMaH/JHOH paboTe
Y B3aUMO/ICHCTBUIO
C IpyruUMu
00yyJaronmMucs );
BKIIIOUEHUE B YPOK
UTPOBBIX MPOIIEAYD,
KOTOpBIE TOMOTAIOT
MOJIIEPIKATh
MOTHBAIIHIO
o0ydJaronmxcs K
MOJTyYEHUIO
3HAHHI,
HAJTAKUBAHUIO
MTO3UTHUBHBIX
MEKITNIHOCTHBIX
OTHOIIICHUY B
KJ1acce, MOMOTaroT
YCTaHOBJICHUIO
no0poXxKenaTeTbHOU
aTMocdepsl BO
BpeMsl YPOKa,

Tpuronomerpuueckn
€ QYHKIINH U UX
rpaduxmu.
Tpuronomerpuaecku
€ HEpPaBEeHCTBA

bubmuoreka [JOK
https://m.edsoo.ru/fl11c4af
d

HCII0JIb30BaHUE
UKT n
JUCTAaHITMOHHBIX
TEXHOJIOTHI
o0y4eHwus;
CO3/1aHHE
0o0yJaronuMucs
3JIEKTPOHHBIX
00pa3zoBaTeNbHBIX
MPOJIYKTOB
(MynbTUMEIUHHBIE
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IIpousBonHas.
IIpumeHeHune
MIPOU3BOJHOMN

24

bu6mmoreka [IOK
https://m.edsoo.ru/f11c4af
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Ipe3eHTalllH,
UT'PBI, TPEHAKEPBHI),
o0ecreunBaroIe
MHTEJUICKTYaJIbHO-
TBOPYECKUI
JEATEIIbHOCTHBIN
MOJIXOJ K
U3YYCHUIO
npeaMerta (TeMBI,
BOIIPOCA);

Nuannuuposanue u
HOJIIEPIKKA
MCCIIEI0BATEIbCKOM
JESTEIbHOCTH
o0OyJaromuxcs B
pamKax
pea3a UMU
WHAUBUAYAIbHBIX U
TPYIIOBBIX
UCCIIEJIOBATEIbCKUX
MIPOEKTOB, YTO JACT
oOy4aromumcs
BO3MO>XHOCTh
pUOOPECTH HABBIK
CaMOCTOSITEIILHOTO
peleHus
TEOPETUYECKOMN
po0OJIeMBbl, HaBBIK
TCHEPUPOBAHUS U
oopmIIeHUS
COOCTBEHHBIX HJICH,
HaBBIK
YBaKHTEIHLHOTO
OTHONICHUS K
YYXKUM HJICSIM,
0(OpPMIICHHBIM B
paboTax Ipyrux
HCCaeI0BaTeIeH,
HaBBIK MYOJIMYHOTO
BBICTYIUICHUS
nepes ayAuToOpHei,
apryMEeHTHUPOBAHHUS
W OTCTauBaHUs
CBOEU TOUKH
3peHUsT; pa3BUTHE
HaBBIKOB
nyOJIMYHOTO
BBICTYIUICHUS
nepes ayaIuTopuei,
apryMEHTHPOBAHHMS
U OTCTauBaHUs
CBOEH TOYKH
3peHHUsl.

WHuTerpan u ero

bu6mmoreka [{OK

IMPUMCHCHUC Ha
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MMPUMCHCHUA

https://m.edsoo.ru/fl11c4af
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ypoKax
WHTEPAKTUBHBIX
dhopm paboThI ¢
o0yJarmuMucs
(MHTEIIeKTyalbHbI
e urpsl, (Uro rae
Koraa?, OpeiH-
pUHT, CBOS UITPAa,
KBECT, Urpa-
OKCIIEPUMEHT,
urpa-
COpEBHOBaHUE),
CTUMYJIUPYIOIIHE
MO03HABATEIILHYIO
MOTHBALIHIO
o0yJaromuxcs;
y4eOHBIE JIeTTOBbIC
WA POJICBBIC UTPHI;
JTUCKYCCHUH,
KOTOpPBIC JAFOT
oOy4aromumcs
BO3MO>XHOCTh
IpUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JTIAJIOTa;
rpynmnoBas pabota
Wi padoTa B
napax, KOTopbie
y4ar 00y4aromuxcs
KOMaHJHOH paboTe
Y B3aUMO/JICHCTBUIO
C IpyTUMU
oOyuaromumucs);
BKIIIOUEHUE B YPOK
UTPOBBIX TPOIIEAYD,
KOTOPBIE TOMOTAIOT
MOJIIEPIKATh
MOTHBAIIHIO
o0ydJarommxcs K
MOJTyYEHUIO
3HAHHI,
HATAKUBAHUIO
TTO3UTHUBHBIX
MEXITNIHOCTHBIX
OTHOIIICHUH B
KJ1acce, MOMOTaroT
YCTaHOBJICHUIO
no0poXxKenaTeTbHOU
aTMocepsl BO
BpEMsl YPOKa,

Cucremsl ypaBHeHU

12

bu6mmoreka [JOK
https://m.edsoo.ru/f11c4af
d

HCIIOJIb30BAHUE
UKT u
JIUCTAHIIMOHHBIX
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Harypasbnsie n
L[eJIbIe YUCIIa

bu6mmoreka [JOK
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TEXHOJIOTU
oOydeHus;
CO3/aHHE
o0yJarmuMucs
AIEKTPOHHBIX
00pa3oBaTeNbHBIX
MPOJYKTOB
(MynbTUMEIUIHBIE
IpEe3eHTAalNH,
UT'PBI, TPEHAKEPBHI),
o0ecreunBaroIe
UHTEIJICKTYaIbHO-
TBOPYECKUH
JEATEIIbHOCTHBIN
MOJIXOJ K
U3YYCHUIO
npeaMera (TeMBI,
BOIIPOCA);

HpUMCHEHHE Ha
ypoKax
UHTEPAKTHBHBIX
(dhopm paboThI ¢
o0yJarouuMucs
(MHTEJICKTYaJIbHBI
e urpsl, (Uro rae
Koraa?, OpeiH-
PHHT, CBOSI MDA,
KBECT, UTpa-
9KCIEPUMEHT,
urpa-
COpEBHOBaHUE),
CTUMYJIHPYIOIIUE
MI03HABATEIBHYIO
MOTHBAIUIO
00ydJaromuxcs;
yueOHbIE AeTTOBbIC
WK POJICBBIC UTPBI,
JMCKYCCHH,
KOTOPBIE TAIOT
oOydaromumcst
BO3MOXHOCTb
nproOpecTH ONBIT
BEJICHHUSI
KOHCTPYKTUBHOT'O
JMasora,
rpynmnosas pabora
Wi paboTa B
napax, KOTopble
y4yaT 00y4Jarouxcs
KOMaHJHOU paboTe
¥ B3aHMO/ICHCTBHIO
C IpYyTUMH
o0yJaroumMucs);
BKITIOYCHHE B YPOK
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[ToBTOpEHHE,
0000111eHHE,
CHCTEMaTH3aIus
3HAHWHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

18

102

bu6mmoreka [IOK
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UTPOBBIX MPOIIEAYD,
KOTOPBIC TOMOTAIOT
o IepKaTh
MOTHBALHIO
00ydJaromuxcs K
MOJIYYCHUIO
3HAHWM,
HAJIAKUBAHUIO
MMO3UTHBHBIX
MEKITHYHOCTHBIX
OTHONICHUH B
KJ1acce, IOMOTaloT
YCTaHOBJICHHUIO
no0poXKenaTeTbHOU
atMocdepsl BO
BpEeMsl YPOKa,
Opranuszanus
IIOMOILIX
MOTHBHPOBAHHBIX H
PYAUPOBAHHBIX
YUECHUKOB
HCIBITHIBAIOILMM
TPYJIHOCTH B
YCBOGHUHU y4eOHOTO
MaTtepuaia
OJHOKJIACCHHKAM,
JTaroIIei
COLIMAIBLHO
3HAYUMBINA OIBIT
COTpYIHUYECTBA U
B3aUMOIIOMOIIH

[Tpu peanuzanuu Paboueit mporpaMMbl BO3MOKHA HHTErpalusi OUHOTO 00y4eHHs ¢ O0yUEHHUEM C
IIPUMEHEHHUEM JIMCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHM, 3IEKTPOHHBIM 00yueHuem. [1pu
OpraHu3aiuu 00y4eHHs ¢ IPUMEHEHUEM JUCTAaHLMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH, IEKTPOHHOIO
00y4eHMs UCTIOIB3YIOTCS YKa3aHHBIE B JaHHOM IPUJIOKEHUH JIeKTPOHHBIE (LIM(poBbIe) 00pa3oBaTebHbIE

peCypChI.
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
No KosaunyecrBo 4yacos
Tema ypoka
n/n Bcero

1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMU. J{narpammbl Diinepa—Benna 1

5 PanmonanbHble yncina. OObBIKHOBEHHBIE U IECSITUYHbBIE JPOOU, IIPOLIEHTHI, 1
OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH

3 Apudmerndeckre onepanuy ¢ paluoHATbHBIMUA YHCIAMHU, 1
peoOpa30BaHuUs YUCIOBBIX BBIPAKCHUN

4 ITpumenenue apoGeil ¥ NPOLEHTOB Ul PELIEHUs IPUKIIAJIHBIX 3a/1a4 U3 1
Pa3IMYHBIX OTpacieil 3HAaHUW 1 peaJIbHON KU3HU

5 [Tpumenenue apoOeil ¥ MPOLEHTOB IS PELUICHUS IPUKIIAIHBIX 3a/1a4 U3 1
Pa3IMYHBIX OTpacieil 3HaHUW U peaJTbHON KU3HU

6 JleiicTBUTENBHBIE YKCIa. PalinoHanbHble U HPPALMOHAIIBHBIE YHACIIA 1

7 Apudmernueckue oneparuu ¢ AeHCTBUTEIbHBIMUA YUCIAMU

3 [TpubmmxEnnpie BI)I‘II/ICJjeHI/Iﬂ, NpaBUiIa OKPYIJICHUS, IPUKUAKA U OLIEHKA 1
pe3yabTaTa BEIYUCICHUN

9 ToxmecTBa U TOXKIECTBEHHBIC MPEOOpa30OBaHUS 1

10 VYpaBHeHHE, KOPEHb YPaBHEHUS 1

11 HepaBeHcTBO, pellieHre HEpaBeHCTBA 1

12 MeTto nHTEpBaIOB 1

13 Pemrenue nenpix U IpoOHO-pAIIIOHAIBHBIX YPaBHEHUH U HEPABEHCTB 1

14 KonTtponbHast pabota o Teme "MHOXKeCTBa palliOHATIBHBIX U 1
JeWCTBUTENBHBIX yKcel. ParmoHanbHble ypaBHEHNS U HEPaBeHCTB"

15 OyHK1MS, c1ocoOb! 3aaHus GyHKIMKU. B3aumMHo oOpaTHble PyHKIMH 1

16 I'padux pynkuuu. O6siacTb onpeaesaeHns 1 MHOXKECTBO 3HaUEHU I 1
¢ynkuuu. Hynu ¢pynkuumu. [IpoMexxyTki 3HAKOIOCTOSIHCTBA

17 UYErHble 1 HEYETHBIE PYHKINH 1

18 Crenens ¢ nenbiM nokaszaresneM. CtangaptHast popma 3amnucu 1
JNIEUCTBUTEIILHOIO YHCIIa

19 Vcnonb3oBanue moaxo et GopMbl 3anKucu AeHCTBUTEIbHBIX YHCEI 1
JUISl pELIeHUs IPAaKTUYECKUX 3a/1a4 U MPE/ICTaBIECHUS TaHHBIX

20 CrenenHasi GyHKIUS C HATYpaJbHBIM | LIEJTBIM MOoKa3atenem. E¢ 1
CBOIcTBa U rpaduk

21 Apudmerndeckuil KOpeHb HaTypaJIbHON CTETIEHH 1

22 ApudpmeTnueckuili KOpeHb HaTypaIbHOW CTEIEHH 1

23 CBoiicTBa apu(pMeTHUECKOT0 KOPHS HATYpalIbHOM CTENeHU 1

24 CBoiicTBa apu(pMeTHUECKOTO KOPHS HATypalbHOM CTENEeHN 1

25 CaoiicTBa apu(MeTHYECKOro KOpHs HATYpaJbHOM CTEeNeHU 1

26 JlelicTBus ¢ apu(MeTHUECKUMHU KOPHSIMU N—Oi CTeTeH! 1

27 JleiicTBUs ¢ apu(METHUECKUMU KOPHSIMH N—OW CTENeHH 1

28 JlelicTBus ¢ apuMEeTHUECKUMHU KOPHSIMU N—OM CTEeTeHU 1




29 JlevicTBus ¢ apu()METHUECKUMHU KOPHSIMU N—OM CTETIeHU 1
30 JeiicTBus ¢ apuMeTHUECKUMHU KOPHAMHU N—OW CTENEHU 1
31 Pemrenne nppalMOHaIBHBIX YPaBHEHUN U HEPABEHCTB 1
32 Pemrenue npparoHaabHBIX YpaBHEHUN U HEPABEHCTB 1
33 Pemrenue uppanmoHaibHBIX YpaBHEHUH U HEPABEHCTB 1
34 Pemenue npparnoHaabHBIX YpaBHEHUN U HEPABEHCTB 1
35 Pemenue npparnoHanbHBIX YpaBHEHUN U HEPABEHCTB 1
36 CoiicTBa u rpaduk KOpHS N-0i CTENeHN 1
37 CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU 1
38 KonrponsHas padora o teme "ApudmeTnyeckuii KOpeHb N—Oi CTENECHH. 1
WppatmonansHble ypaBHEHUS U HEpaBeHCTBA"
39 CuHyc, KOCHHYC ¥ TAHT€HC YUCJIOBOTO apryMEHTa 1
40 CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOI'O apryMeHTa 1
41 ApKCHHYC, apKKOCHHYC M apKTaHI€HC YMCIOBOT0 apryMeHTa 1
42 ApKcuHYC, apKKOCHUHYC ¥ apKTaHI'€HC YMCIIOBOTO apryMeHTa 1
43 Tpuronomerpuueckas OKpy>KHOCTb, OIIPEAEICHUE TPUTOHOMETPUUYECKUX 1
(GyHKIWH 9MCIOBOTO apryMEHTa
44 Tpuronomerpuueckas OKpy>KHOCTb, OIIPEAEICHUE TPUTOHOMETPUYECKUX 1
(GyHKLIMN YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
46 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
47 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
48 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
49 [IpeoOpa3oBanne TPUTOHOMETPUUYECKUX BBIPAKEHUN 1
50 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUH 1
o1 [IpeoOpa3oBanne TPUTOHOMETPUUYECKUX BBIPAKEHUN 1
52 [IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAXKEHUIN 1
53 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1
o4 Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1
55 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN 1
56 Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1
57 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
58 Pemrenne TpuroHoMeTpu4eCKUX ypaBHEHUN 1
59 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
60 O6061menne o TemaM "OCHOBHBIE TPUTOHOMETpUUYECKHE HOPMYIIBL. 1
Tpuronomerpuueckre ypaBHEHHS "
61 KonrtponsHas pabora o teme "®@opMysbl TPUTOHOMETPHUH. 1
Tpuronomerpuyeckue ypaBHeHus'"/Bcepoccuiickas mpoBepouHas paboTa
62 Hrorosas kKoHTpoJbHAsA paboTta / Becepoccuiickast mpoBepouHas pabora 1
63 O60061eHne, cucTeMaTu3alks 3HaHU| 3a Kypc anredpbl 1 Haval 1
MaTemaTudeckoro ananmsa 10 kimacca
64 Apudmernueckas ¥ reoMeTpudeckas nporpeccuu. McnoabzoBanue 1




porpecCruu i pCliCHUA PCaJIbHBIX 3ala4 NPUKIIAAHOTO XapaKTepa

beckoneuno yopIBaromias reomerpudeckas mporpeccusi. Cymma

65 g y 1
OCCKOHEYHO YOBIBAIOIICH T€OMETPHUIECKON MPOTrpeccun
66 dopmyra CIOKHBIX TPOIEHTOB
67 dopmyra CIOKHBIX MTPOIEHTOB 1
68 O60061eHune, cucTeMaTu3alys 3HaHU| 3a Kypc ainreOpbl 1 Hayal 1
MaremaTuyeckoro ananusa 10 kiacca
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

Ne Koau4vecTBo 4acoB
Tema ypoka
n/n Bcero
1 CreneHb ¢ paliOHAJIbHBIM II0Ka3aTeleM 1
2 CaoiicTBa cTENEeHU 1
3 IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAILNX pAllMOHAIbHbIE CTEIICHU 1
4 [IpeoOpa3oBaHue BBIpAKEHUN, COACPIKAIINX PAlIHOHAIBHBIC CTEIICHH 1
5 IIpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIIUX pallMOHAIbHbIEC CTEIICHU 1
6 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
7 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA 1
8 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
9 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA 1
10 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
11 [TokazarenpHas GyHKIHA, €€ CBOCTBA U rpaduK 1
12 Kontponbhas padora no teme "CreneHb ¢ palioOHaNIbHBIM [TOKa3aTeIeM. 1
IToka3zarenbHast pyHkuus. [lokazaTenbHble ypaBHEHUS U HEpaBeHCTBA"
13 Jlorapudm yucia 1
14 JlecsiTuuHBIC U HATYpaJbHBIE TOTAPUPMBI 1
15 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHMX JIOTAPU(DMBI 1
16 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHIX JIOTAPUDMBI 1
17 [IpeobOpazoBanue BhIpaXEHUH, COAEPIKAIIMX JTOTapU(MBbI 1
18 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHIX JIOTAPUDMBI 1
19 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA 1
20 Jlorapudmuueckie ypaBHEHHs U HEPaBEHCTBA 1
21 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA 1
22 Jlorapumuuecknue ypaBHEHUSI 1 HEPAaBEHCTBA 1
23 Jlorapudmuueckas GpyHKIus, e€ cBOHCTBA U rpaduk 1
24 Jlorapudmuueckas GyHKIus, €€ CBONCTBA U rpaduk 1
25 Tpuronomerpuueckue GyHKIUU, UX CBOICTBA U rpaduku 1
26 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U IpaQUKu 1
27 Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA U rpaduku 1
28 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu 1
29 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
30 IIpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 IIpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1
Kontponbras padota mo teme "Jlorapudmudeckas GyHKIus.
33 Jlorapudmudeckue ypaBHEHHs 1 HepaBeHCTBA. TpuroHOMeTpruIecKne 1
¢byHkuu 1 ux rpapuku. Tpuronomerpuyeckie HepaBeHCTBA"
34 HenpepbiBHble QyHKIIUT
35 MeTtoa HHTEpBAJIOB /ISl pEIICHNUS] HEPAaBEHCTB




36 MeToa HHTEpBAJIOB /1JIs pEIICHUS] HEPABEHCTB 1

37 [TpousBognas GyHKIHN 1

38 [TpousBonHas GyHKIUU 1

39 I'eomerprueckuii U PU3NIECKUA CMBICI IPOU3BOTHON 1

40 I'eomeTprueckuii ¥ GU3NIECKUN CMBICT TIPOU3BOTHON 1

41 [Tpou3BoHbIE 37IeMEHTAPHBIX (DYHKITHI 1

42 [Tpou3BoHBIE 37IeMEHTAPHBIX (DYHKITHI 1

43 [Ipou3BoaHasi CyMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUI 1

44 [Ipou3BoHAs CyMMBI, IPOU3BEICHHS, YACTHOTO () YHKIIHMA 1

45 [Tpou3BoaHasi CyMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUI 1

46 [IpuMeHeHne NPOU3BOIHON K UCCIeI0BaHUIO (DYHKIIMHA HA MOHOTOHHOCTh 1
U 3KCTPEMYMBbI

47 [TpumMeHeHre TPOU3BOIHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh 1
U OKCTPEMYMBI

48 [IpuMeHeHHne NPOU3BOIHON K MCCIeI0BaHUIO (DYHKIMIA HA MOHOTOHHOCTh 1
U DKCTPEMYMBI

49 [IpumMeHeHHne NPOU3BOIHON K MCCIeI0BaHUIO (DYHKIIMIA HAa MOHOTOHHOCTh 1
U 3KCTPEMYMBbI

50 Haxoxxnenne HanOOIbIIero ¥ HAMMEHBIIETO 3HAYCHUs (DYHKIIUU Ha 1
OTpe3Ke

51 Haxoxxnenune HanOobIIero 1 HAMMEHbIIETo 3HaYeHUs (PyHKIUN Ha 1
OTpe3Ke

59 Haxoxxnenune HanOobIIero 1 HAMMEHbIIEro 3HaYeHUs (PYHKIMU Ha 1
OTpe3Ke

53 Haxosxnenne HanOobIlero 1 HAMMEHBIIETO 3HaUeHUs (PYHKITMU Ha 1
OTpe3Ke

54 Haxoxxaenne HanOobIIero 1 HAMMEHbIIETo 3HaYeHNs (YHKIUN Ha 1
OTpe3Ke

55 Haxoxxaenne HanOobIIero 1 HAMMEHbIIETo 3HaYeHNs (PYHKIUN Ha 1
OTpe3Ke
[TpumMeHeHre TPOU3BOTHOMN /ISl HAXOXKICHUS HAWTYUIIIETO PEIICHUS B

56 MIPUKIIAJHBIX 33/1a4ax, U OTPEICTICHNsI CKOPOCTH TPOIIecca, 3aJaHHOTO 1
dhopmymoit unu rpagukom

57 KonTponbnas padora no teme "lIponssoanas. [Ipumenenue 1
MIPOU3BOJHOMN"

58 IlepBooOpaznas. Tabnuma nepBooOpa3HbIX 1

59 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX 1

60 WuTterpan, reoMmeTpruuecKuil 1 (pU3NYECKUd CMBICI HHTErpaia 1

61 WuTerpan, reomeTpuyeckuil 1 GU3NYECKUI CMBICI HHTETpaa 1

62 WuTterpan, reomeTpruueckuii 1 (GU3NYECKU CMBICIT HHTETpaja 1

63 Beruncnenue uaTerpaia mo popmyie Herorona—Jlelioauma 1

64 Beruucnenue nunterpana no gopmyne Herorona—JleitOnura 1

65 Brruucnenne uaTerpana no popmyne Herotona—IJleitOnniia 1




66 Brruucnenue nunrerpana no gopmyne Herorona—JleitOnura 1

67 Cuctembl TUHEHHBIX YpaBHEHUN 1

68 CucTeMbl TMHEWHBIX YpaBHEHHM 1

69 Penrenne npukiTa HpIX 33724 C MOMOIIBIO CUCTEMbI TMHEWHBIX YPaBHEHHIMA 1

70 Pemrenne npukiiagqHeIx 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEMHBIX YPABHEHUI 1

71 CuCTeMBI 1 COBOKYITHOCTH IIEJIBIX, PAIIMOHATBHBIX, UPPAIIMOHATBHBIX, 1
MOKa3aTeIbHBIX, JOTapU(PMHUUECKUX YPABHCHHU U HEPABCHCTB

79 CHUCTEeMBI U COBOKYITHOCTH IIEJIBIX, PAIIMOHATIBHBIX, HPPALMOHATBHBIX, 1
MOKa3aTeIbHbIX, JIOTapH(PMUICCKUX YPaBHEHUI U HEPABEHCTB

73 CucTeMBbl ¥ COBOKYITHOCTH IENIBIX, PAIIHOHAIBHBIX, HPPALMOHAIBHBIX, 1
MOKa3aTeIbHBIX, JOTapU(PMHUUECKUX YPABHCHHUI U HEPABCHCTB

74 CHUCTEeMBI ¥ COBOKYITHOCTH IIEJIBIX, PAIIMOHATIBHBIX, HPPALMOHATBHBIX, 1
MOKa3aTeIbHBIX, JOTapU(PMHUUECKUX YPABHCHHUI U HEPABCHCTB

75 Hcnonb3oBanue rpadukoB GyHKIUN AT peLICHHUs] YPAaBHEHUM U CUCTEM

76 Hcnonp3oBanue rpadukoB GyHKIUN A7 pEIIeHUs] YpaBHEHUH U CHCTEM 1
[TpumMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PECIICHHIO

77 MaTeMaTHUYECKUX 3aa4 ¥ 3a7a4u U3 pa3InyHbIX 00JacTeil HAyKu U 1
peanbHOM KU3HU

78 KonTponbnas padota no teme "UHTerpain u ero npuMeneHus. Cuctemsl 1
ypaBHeHUI"

aTypaJIbHBIC U IIeJIbIC YHCTIa B 33/1a4aX U3 PEATbHOHN KU3HH
79 Hary 1
80 HatypanbHble 1 1ielble YKcia B 33]jauaxX U3 peajbHON KU3HU 1
aTypaJIbHBIC U IIeJIbIC YHCTIa B 33/1a4aX U3 PEATbHOHN KU3HH

81 Harty 1

82 [Ipu3Haky QEIMMOCTH LENBIX YNCEI 1

83 [Tpu3Haku JETMMOCTH TIETBIX YUCEIT 1

84 [Ipu3Haky JETMMOCTH LENBIX YUCEI 1

85 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3allMsl 3HAHUN. Y paBHEHUS 1

86 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIus 3HaHUH. Y paBHEHUS 1

87 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIMS 3HAHUNH. Y paBHEHUS 1

88 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIus 3HaHUH. Y paBHEHUS 1

89 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3aI|s 3HAHUN. Y paBHECHUS 1

90 [ToBTOpeHME, 0000IIEHNE, CHCTEMAaTH3aI|s 3HAHUN. Y paBHEHUS 1

91 [ToBTOpeHnue, 0606meHne, cucreMaTu3alus 3HaHuil. HepaBeHcTBa 1

92 [ToBTOpeHME, 0000IIeHNE, cHcTeMaTH3alus 3HaHni. HepaBeHcTBa 1

93 [ToBTOpeHnue, 06001mEeHne, cucTeMaTH3alus 3HaHuii. HepaBeHcTBa 1

94 [ToBTOpenue, 0600IEeHNe, cucTeMaTu3anus 3Hannii. HepaBencTBa 1

95 [ToBTOpeHue, 060061IeHNEe, cucTeMaTH3alus 3HaHui. CUCTEeMBl ypaBHEHUI 1

b 2

96 [ToBTropenue, 0000MIeHNE, cUCTeMaTH3aIMs 3HaHNuH. CHCTEMBI YpaBHEHU I 1

97 [ToBTOpeHme, 06001mIeHNEe, cucTeMaTH3alus 3HaHui. OyHKIUN 1

98 [ToBTOpeHMEe, 00001IeHNE, CHCTeMaTH3aIus 3HaHUH. DyHKITNN 1

99 HtoroBasi KOHTpOJIbHASA paboTa 1

100 HroroBas KOHTpoOJIbHAs paboTa 1




101 O6o00meHne, cucTeMaTu3alus 3HaHUK 3a Kypc aiareOpsl U Havyall 1
MareMaruuyeckoro ananusa 10-11 kmaccon
102 O06001enre, cucTeMaTU3aIus 3HaHUH 3a Kypce anreOpbl 1 Havas 1
MareMmaruuyeckoro ananusa 10-11 kmaccon
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




MPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHON MTPOT'PAMMBI

10 KUIIACC
Koxa . .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOil
HIPOBEPIEMOTO NPOrpaMMbl Cpe/iHero od1ero o0pa3oBaHus
pe3yJabTara
1 Yucna v BIYKCICHUS
11 OnepupoBaTh MOHATHAMU: PAIMOHATIBHOE U JACHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAS M
' JecATUYHas ApoOb, MPOLEHTHI
12 BeinonuATe apudmMeTrueckue omnepanud C palUoOHAIBHBIMU U JAEHCTBUTEIbHBIMU
' YHCIaMH
13 BremonHaATh npuOMMKEHHBIE BBIYMCICHHS, WCIOJIB3YS TNpaBWIA OKPYIJICHHS, IEJIaTh
' IPUKUIKY U OLEHKY pe3yiIbTaTa BHIYUCICHUI
OnepupoBaTh MOHATHIMU: CTETNICHD C LIEJIBIM NIOKa3aTeaeM, CTannapTHas Gopma 3arnucu
14 JeMCTBUTENILHOTO YMCia, KOPEHb HATYpaJbHOW CTENEHH; MCIIOIb30BaTh MOIXOASIIYIO
' dopMy 3amucu ACWCTBUTENBHBIX YHCEN JUIS pEIICHUS MPAaKTUYECKHX 3agad u
IPEeCTaBICHUS JaHHBIX
OnepupoBaTb MNOHATUSAMM: CHHYC, KOCHHYC W TaHI€HC IPOU3BOJILHOTO YIJIa;
1.5 UCTIONIB30BaTh 3aliCh IPOU3BOJIILHOTO yIiia dYepe3 OOpaTHbIE TPUTOHOMETPUYECKHE
byHKIIIHN
2 YpaBHEHUS U HEpPAaBEHCTBA
21 OnepupoBaTh MOHATUAMH: TOXXJECTBO, YypaBHEHHE, HEPABEHCTBO, 1€JI0€, PALIMOHATIBHOE,
' UppaIroHaIbHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE yPaBHEHHE
”5 BremonaATe  mpeoOpa3oBaHUS  TPUTOHOMETPUYECKHUX  BBIPDAXKECHHH W pemiaTh
' TPUTOHOMETPHUUYECKHE YPAaBHEHUS
BrImonHATE MpeoOpa3zoBaHus 1ENbIX, PATMOHAIBHBIX U UPPAMOHATBHBIX BEIPAKEHUH U
2.3 peuaTb OCHOBHBIE THUIIBI LENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX YpPaBHEHUH U
HEPaBEHCTB
Y [TpuMeHSTh ypaBHEHHS 1 HEPABEHCTBA IS PEIISHISI MaTEMaTHIECKHX 3a1a4 U 33249 U3
' pa3INYHBIX 00J1aCTe HAYKU U peallbHOM KU3HH
MonenupoBaTh peajbHbIE CHTyallUd Ha S3bIKE anreOpbl, COCTABIATH BBIPAXKEHUS,
2.5 yYpaBHEHHsI, HEPABEHCTBA 10 YCIOBHUIO 33Jau, MCCIEJ0BATh IMOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BaHUEM arlnapaTa ainreopsl
3 OyHKIHMH U TpaduKh




OnepupoBaTh TOHATHUSAMHU:  (QYHKIUA, CIOCOOBI 3amaHus  (QYHKIOHH, 00JacTh

3.1 OTIpeNIeNIeHUs] 1 MHOXKECTBO 3HaUCHUH (yHKUINH, TpaduK (QYyHKIMH, B3AUMHO OOpaTHBIE
byHKIUA
39 OnepupoBaTb NOHATHAMM: UYETHOCTH W HEYETHOCTh (DYHKIMM, HYIH (QYHKIUH,
' IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBatk rpaduku QyHKIUHA U1 pelieHus ypaBHeHUN
34 Crpouth 1 unTaTh rpaduKu JTUHEWHOW (QYHKIMU, KBAAPATUYHON (YHKIUH, CTETIEHHOU
' (YHKIINU C LENbIM ITOKa3aTeeM
Ncnonb3oBath rpaduku GyHKIUA 1715 UCCIEAOBAHUS MPOLIECCOB M 3aBUCUMOCTEH MPHU
3.5 pelIeHUH 3aJad U3 Jpyrux Yy4eOHbIX HPEIMETOB U pealbHOW >KU3HH, BBIPAXKaTb
dopMynaMu 3aBUCIMOCTH MEX]ly BETHUYMHAMU
4 Hauana matemaTndeckoro aHaausa
" OnepupoBaTh MOHATUSAMH: TOCIEIOBATEILHOCTh, apU(PMETHUYECKass U TeOMETpUYeCKas
' porpeccuun
42 OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBAIOIIAs I€OMETpHYEcKas Mporpeccus,
' cyMMa 0ECKOHEYHO YOBIBAIOIICH T€OMETPHUECKON TPOTPECCU
4.3 3amaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonb30BaTh CBOMCTBA MOCIEI0BATEIBHOCTENH M MIPOrPECCU /ISl peIlIeHUs peallbHbIX
' 3a/1a4 PUKJIAJAHOTO XapakTepa
S) MHoxecTBa U JIOTHKA
5.1 OrniepupoBaTh MOHITHAMHU: MHOKECTBO, ONIEPAIIMN HAa/l MHOYKECTBAMHU
59 Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIM — ammapar JUIsl ONHUCAaHUS  PeasbHbBIX
' IPOILIECCOB U ABJICHUH, P PEILICHUU 3aJay U3 APYTUX YUEOHBIX IPEIMETOB
5.3 OnepupoBaTh NOHATUAMU: OIIPENEICHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIBCTBO
11 KJTIACC
Kox
IIpoBepsiemble mpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM 00pa30BaTe/ILHOM
MIPOBEPSEMOTO NMPOrpaMMbl CpeJHero o01ero oopa3oBaHusA
pe3yJbTara
1 Yucna ¥ BIYUCICHUS
OnepupoBaTh MNOHATHSMM: HATypallbHOE, LEJIOE YHUCIO; MCIONb30BaTh IPU3HAKU
11 JEIUMOCTH LENbIX YHCEeN, pa3joKEeHHEe YHMClia Ha MPOCThIE MHOKUTENH IJI PEUICHHs
3a1a4
1.2 OnepupoBaTh NOHATHUEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEIEM
1.3 OnepupoBarh MOHATUAMHU: JIOTapU(M YKcia, JECITUUHbIE U HATypaJibHbIE JJOrapu(pMbl




YpaBHEHUS 1 HEPABEHCTBA

[IpuMeHATh CBOWMCTBAa CTENEHHW IS TPEeoOpa3oBaHUs BBIPAKCHHM, OINEPUPOBATH

2.1 NOHATUSAMH: TI0Ka3aTeNbHOE YPaBHEHHE M HEPaBEHCTBO;, pEIIATh OCHOBHBIC THIIBI
IIOKa3aTeIbHbIX YPABHEHUN 1 HEPABEHCTB
BeinonsaTe npeoOpazoBaHMs BbIpaKEHUI, colepxkalux Jorapu@msl; onepupoBarthb
2.2 HNOHATUSAMHU: JIOTapu(MUUECKOE YpaBHEHHE M HEPABEHCTBO; pPEIIaTh OCHOBHBIC THUIIBI
JOrapu(pMHUECKUX ypaBHEHUN 1 HEPABEHCTB
2.3 Haxoauts perienust npocTeHInX TPUroHOMETPUIECKHX HEPABEHCTB
24 OnepupoBaTb MOHATUSIMHU: CHCTEMA JIMHEWHBIX YpaBHEHUH U €€ pEIEHHUE;
' UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH JUIsl pellieHHs] TPAaKTUYECKUX 3aa4
’g HaxonuTs perieHus npocTelIuX CUCTEM M COBOKYITHOCTEH pallMOHAJIbHBIX YpaBHEHUH
' Y HEPABEHCTB
MonenupoBaTh pealibHbIe CUTYAIlMM Ha SI3bIKE aIreOphl, COCTABISATH BBIPAKEHHUS,
2.6 YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHUIO 33/a4M, UCCIIEA0BAaTh IOCTPOCHHBIE
MOJIEJIH C UCIOJIb30BAaHUEM alIapara ajareopsl
3 QOyHKIUHU U TpapUKU
OnepupoBaTh TOHATHUSAMH: TepHOAWYEcKas (YHKIUS, MPOMEXKYTKH MOHOTOHHOCTH
3.1 (byHKIMU, TOUYKH SKCTpeMyMa (YHKIMH, HAauOOJIbIllee U HaUMEHblIee 3HaYeHUs (DYHKIIHH
Ha MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIS UCCIEAOBAHMS (DYHKIIUH, 33IaHHOI rpadKoM
OnepupoBaTb  MOHATHSIMU:  TpadUKU  TOKA3aTElIbHOW,  JIorapu(pMUUYECKOM
3.2 TPUTOHOMETPUYECKUX (PYHKIMH; W300pakaTh WX Ha KOOPAMHATHOM IUIOCKOCTH H
UCTIOJNIb30BATh JUIS peIIeHHs ypaBHEHUH U HEPaBEHCTB
33 N300pakaTb Ha KOOPAMHATHOM IIOCKOCTH TpadUKH JHMHEHHBIX YypaBHEHUH U
' UCTIOJIB30BATh MX JIJISl PEIICHHSI CUCTEMbI IMHEWHBIX YpaBHEHHHA
34 Ucnonp3oBath rpadpuku GyHKIUN JUIsL UCCIEIOBAaHUS MPOLIECCOB M 3aBUCUMOCTEHN U3
' JPYTUX y4eOHBIX AUCIUIINH
4 Hauana maremMaTHueckoro aHaimsa
OnepupoBaTb MOHATHSAMHU: HENpepbIBHAS  (YHKLIMSA, MPOU3BOAHAA  (DYHKIMH;
4.1 UCIIOJIb30BAaTh I'€OMETPUUECKUH M (U3NYECKUN CMBICT MPOU3BOJHOM JJs pelieHus
3a1a4
42 HaxonuTe MpOW3BOAHBIC 3JIEMEHTAPHBIX (DYHKIIMHA, BBIYHACISTH POU3BOHBIE CYMMBI,
' NPOM3BEACHUS, YACTHOTO (PYHKITHI
13 Hcnonp3oBaTh MPOM3BOAHYIO IS HUCCIEAOBaHHS (YHKIMHM HAa MOHOTOHHOCTb H
' IKCTPEMYMBI, TPUMEHSATH PE3YIbTATHI UCCIEIOBAHMS K IOCTPOCHHIO IPaduKoOB
v Hcmonp30BaTh MPOU3BOIHYIO /TSI HAXOXKACHUS HAWITYYIIETO PEIICHUS B IMPUKIAIHBIX,
' B TOM YHCJIE€ COIIUAIEHO-9KOHOMHUYECKHUX, 3a7adax
4.5 OnepupoBaTh MOHATHSAMU: MEpBOOOpa3HAs U MHTErpaj; NOHUMATh T€OMETPUUYECKUNA U




buznyecKkuit CMbICT UHTErpaia

4.6

4.7

Haxomute mepBooOpa3Hble 3JIEMEHTapHBIX (YHKIUH, BBYUCIATHE HMHTETPAlT IO
¢dopmyne Heiotona — JleliOHuna
Pemate mpuknagHele 3agadd, B TOM  YHUCIE COLHAIbHO-DKOHOMHYECKOTO H

(1)I/I3I/ILI€CKOFO XapaxkTepa, Cpe€acTBaM MaTEMaTHYECKOI'O aHaIM3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUA

Koxn
1 Hucna u BIYUCIICHUS
Pammonanbupie  yncna. OOBIKHOBEHHbIE W JIECSATUYHBIC JIPOOHM, MPOLEHTHI, OCCKOHEYHBIC
11 nepuonuyeckue  apodu.  ApudmeTuueckue  omepauud € PalUMOHAIBHBIMU  YHCIAaMH,
' npeoOpa3oBaHusl YUCIOBBIX BbIpakeHUil. IlpuMeHenune npobeil M TPOIEHTOB [UIS pPELICHHUs
MPUKIIAJHBIX 33124 U3 Pa3InYHbIX OTpaciael 3HaHUM U peanbHOM KU3HU
JlelicTBuTenbHBIE Unciia. PaninoHanbHble U UppalMOHATIbHbBIC Yicaa. Apu(MeTHIecKre onepaluy ¢
1.2 JIeUCTBUTENFHBIMU YHcTaMH. [IpuOMmkEéHHBIC BBIUYMCIICHUS, TPaBUIa OKPYTIICHUS, TMPUKUAIKA U
OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ 1uenslM mnokasatesneM. CranzaptHas QopMa 3amucu  JHCTBUTENBHOTO 4YHCIIA.
13 Hcnonp3oBanue noaxosiien Gopmsl 3arucu AeMCTBUTEIbHBIX YHUCEIN JUISl PELICHUS] IPAKTUYECKUX
3a/1a4 U [PeICTaBICHMSI JaHHBIX
14 Apudmernueckuii KOpeHb HATypaJllbHOW cCTereHu. JleHCTBUS ¢ apu(METHYECKUMHU KOPHIMHU
' HaTypaJbHOH cTeNeHU
15 CuHyC, KOCUHYC U TaHT'€HC YMCIOBOIO apryMeHTa. APKCUHYC, aDKKOCHUHYC, apPKTAHT€HC YNCIOBOTIO
' aprymeHra
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 ToxmecTBa U TOXIECTBEHHBIE TPEOOPA3OBAHUS
2.2 [IpeoOpa3oBaHre TPUrOHOMETPUUYECKUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETpHUYECKHE (POPMYJIIbI
2.3 VYpaBHeHME, KOpEHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeTo MHTEpBaoB
2.4 Penienue nenbIx U 1poOHO-pAIMOHAIBHBIX YPaBHEHUI U HEPABEHCTB
2.5 Pemenne nppanroHalbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHoMETpUUECKUX ypaBHEHUI
97 IIpumeHeHne ypaBHEHNH U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a4a4 U 3a7a4 U3 pa3IMdHbIX
' oOractell HAyKH U peaJIbHOM JKU3HU
3 OyHKIMH U TpaduKh
3.1 Oynk1us, cnocoosl 3ananus Gyakun. I'padux Gynxun. Bzanmuo oOpatHelie pyHKINN
3.9 OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHMM ¢ynkuumu. Hymu ¢yakuun. IIpomexyTku
' 3HAKOMOCTOSHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU
3.3 CrenenHast pyHKIMSI C HATYpaJIbHBIM M LIENBIM moka3arenem. E€ croiicTBa u rpaduk. CBoiicTBa U




rpaduk KOpHsS N-O CTEIeHU
34 TpuroHnomerpuyeckasi OKpPY>KHOCTb, OIpeAeNeHHEe TPUTOHOMETPUUYECKUX (YHKIUN YHCIOBOTO
' aprymeHTa
4 Hauana maremaTn4eckoro aHanusa
41 [TocnenoBarensHOCTH, CHIOCOOBI 3a/1aHus MOCJIeI0BATEILHOCTEH. MoHoTOHHBIE
' [IOCJIEI0BATEIbHOCTH
Apudmerndeckass ¥ TreoMeTpudecKas MPOTrPecCUu. becKOHeuHO YOBIBAaIOIIas TeOMETpHYecKas
4.2 nporpeccusi. Cymma O6eckoHeYHO yObIBarolieil reomerpudeckoil nporpeccuu. @opmysa CIOKHBIX
npoteHToB. Mcroap30BaHme MpOrpeccuu JUisl peIeHUsl pealibHbIX 3a/1a4 MPUKIIAIHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoxecTBO, omnepauuu HajJg MHokecTBamu. Jluarpammbl Oilinepa — Benna. [Ipumenenue
5.1 TEOPETUKO-MHOKECTBEHHOI'0 ammapara Jyuisi ONKCAaHUS PEealbHBbIX IPOLIECCOB U SIBIICHUM, IPHU
pelieHnu 3a1a4 U3 APYrux yueOHbIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 Yucna v BIYUCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIbIX YUCEI
1.2 CreneHsb ¢ pallnOHAIBHBIM MTOKa3areaeM. CBOWCTBA CTEEHU
1.3 Jlorapudm uucna. [lecaTuunbie 1 HATypaJIbHBIC JOTApU(MBI
2 YpaBHEHUS 1 HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpAXKEHUH, COAECPIKAIIMX JIOTapU(PMBI
2.2 [TpeoOpazoBaHre BbIpaKEHHM, COIEPIKALINX CTENCHH C PAllMOHATBHBIM MOKa3aTeleM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [loka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUs] U HEPAaBEHCTBA
26 CucreMbl TUHEMHBIX YpaBHEHUU. Penienre nmpuKIagHbIX 3aad ¢ MOMOIIBI CUCTEMBI JIMHEHHBIX
' yYpaBHEHUN
2.7 CucTtembl 1 COBOKYITHOCTH PallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
28 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMATHUUECKUX 3a/ay W 3a/ad U3
' Pa3IUYHBIX 00J1aCTeH HAYKU U PEATbHON KU3HU
3 DOyHKINUA U TpaPUKH
3.1 Oynknus. [lepuoamdeckue dyakuun. [IpomMexyTkKMm MOHOTOHHOCTH (YHKIIMA. MaKCUMyMBbl U




MUHUMYMBI QyHKIMH. Haubosbiiee u HaMeHbllee 3HaueHne (YHKIIUU Ha IPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH

3.3 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U Tpaduku

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN 1)1 pEIICHUS YPABHEHHUH M INHEHHBIX CUCTEM

35 Hcnonp3oBanue rpadukoB (GyHKIUH IS MCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH, KOTOpBIE
' BO3HUKAIOT MPH PELICHUU 33]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB U peaibHON KU3HU
4 Hauana maremarnyeckoro anaamsa

4.1 HenpepriBable GpyHKIMH. MeTo1 MHTEPBAJIOB JJIsl pELICHHs] HEPAaBEHCTB

4.2 [TpownsBoanas pynkuuu. ['eomerpuuecknii 1 PU3NUECKUIA CMBICI IPOU3BOTHON

A3 [IpousBogubie 3neMeHTapHBIX GyHKIUH. DopMylbl HaX0XIEHUS MPOU3BOJHOM CYMMBI,
' MPOM3BEICHUS U 9aCTHOTO (DYHKITUI

44 [IpumeHeHre TPOU3BOJHONW K HCCIECIOBAHUIO (PYHKIHMI Ha MOHOTOHHOCTb U JKCTPEMYMBI.
' Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHHUS (DYHKIIMK Ha OTPE3Ke

45 [TpumeHeHre IPOU3BOIHON M1l HAXOXKACHHUS HAWIYYIIETO PEIICHUsS B MPUKIIAJIHBIX 3a7adax, JJIs
' oTpezieNieHus: CKOPOCTH IMPoILiecca, 3aJaHHOTO0 (GOopMYIIOi Ul rpaduKoM

4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

47 Wuterpan, ero reomerpuueckuid u (usnueckuil cMmbici. Beruncienue uuTerpana mo dopmyne

Herorona — JleitbHuna




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM IMPOI'PAMMBI CPEJTHEIO
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpedoOBaHUs

IIpoBepsiemblie TpeOOBAHUS K NPEAMETHBIM pe3yJibTaTaM 0CBOCHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

Bnagenue MeromamM J10Ka3aTenbCTB, QJITOPUTMAMM  pPELIEHUS 3a1ad; yMEHHUE
dbopMynupoBaTh U ONEPUPOBATH MOHATHSAMH: OIpeesieHue, akCuoma, Teopema,
CIIEZICTBHE, CBOWCTBO, TPHU3HAK, [OKA3aTelIbCTBO, PABHOCUJIbHBIC (HOPMYIHPOBKH;
MPUMEHSTH UX; yMeHHE (GOpMYyIUPOBATh OOPATHOE U MPOTUBOIIOIOKHOE YTBEPKACHHE,
NPUBOJUTL MpPUMEPhl M KOHTPIPHUMEPHI, HCIOJIb30BATH METOJ] MAaTEMaTU4YECKOU
WHIYKUWW; POBOAUTH JAOKAa3aTEIbHbIE PACCYKIACHUS MPU PEIICHUM 3a]a4, OLIEHUBATh
JIOTUYECKYI0 TPaBUWIBHOCTh PACCY)KIEHUH; YMEHUE OINEepPUPOBaTh IOHATHUAMU:
MHOXECTBO, MOJMHOXECTBO, OINEpalMyd HaJl MHOXECTBAMHU; YMEHHUE MCHOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmnapar i ONMCaHMsI peabHbIX POLIECCOB U SBJICHUM U
IpU pEIIeHWH 3aJad, B TOM 4YHCIE U3 JPYTUX YYEeOHBIX MPEIMETOB; yMEHUE
OIIEpUPOBATh MOHATHAMHM: Trpad, CBSI3HBIA Trpad, IepeBo, HUKI, rpad Ha IUIOCKOCTH;
YMEHHE 3aJ]aBaTh U OMHUCHIBATH rpadbl pa3IMYHBIMU CIIOCOOAMU; UCTIOIB30BATh rpadbl

IIpyu pCHICHUHA 3aaa4

YMeHue omnepupoBaTh MOHATHSAMU: HATypalbHOE YHUCIO, I€JI0€ YHCIIO0, CTENEeHb ¢
[ENbIM TI0Ka3aTelieM, KOPEHb HAaTypallbHOW CTENEeHH, CTENeHb C palMoOHAIBHBIM
noKaszaTejieM, CTeleHb C JCHCTBUTEIbHBIM IOKa3aTesieM, Jorapupm ducia, CHHYC,
KOCHHYC ¥ TAaHT'€HC NPOU3BOJIBHOTO YHCIIA, OCTATOK MO0 MO0, PAlIMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE  YHCIO, MHOXECTBa HATypallbHBIX, LEJIbIX, pPalMOHAJIBHBIX,
JEeWCTBUTENFHBIX YMCEINl; YMEHHE WCIOJIb30BATh MPHU3HAKH JCTMMOCTH, HAaMMEHBIIHN
o0IuMi fenuTens U HauMeHblee olllee KpaTHoe, anropuT™M EBkinaa mpu pernieHun
3aJa4; 3HAKOMCTBO C Pa3IMYHBIMHU IO3UIIMOHHBIMH CHCTEMaMH CYUHCIICHUS; YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAU€HUH M NpeoOpa3oBaHMs BBIPAKEHUN CO CTENEHSIMU U
jJorapu@mamu, npeodpazoBaHUs  JIPOOHO-PAIIMOHAIBHBIX  BBIPAKEHUH; yMEHHE
ONEpPUPOBATh MOHATHAMM: IIOCIEAOBATEIBLHOCTh, apU(MeTHdecKas IpOrpeccus,
reoMeTpuYecKasl Iporpeccus, OECKOHEYHO yOBIBAIOINAS T'€OMETPUYECKasi MPOTPECCHS;
yYMEHHUE 3aJaBaTh IIOCJIEJOBATEIbHOCTH, B TOM 4YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dbopMyr; yMEHHE OIEepHpPOBaTh MOHATHUSIMH: KOMIUICKCHOE YHCIO, COIpPSDKEHHBIE
KOMIUIEKCHBIE 4YHCIa, MOJAYJIb M apryMEeHT KOMIUIEKCHOro uucia, ¢opma 3amucu
KOMIUIEKCHBIX 4YHcel (TeoOMEeTpHUYecKasi, TPUTOHOMETpHUYEeCKas W anreOpanmdeckas);
yMETh TPOM3BOJIUTH apHU(PMeTHUYeCKHe JACUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;

MPUBOAUTH MPUMEPHI UCITOJIB30BaAHUSA KOMIIJICKCHBIX YHCCII; OICPUPOBATH NOHATUAMM:




Marpuiia 2x2 u 3x3, onpenennuTesib MaTPUIbl, TEOMETPUUECKUN CMBICI ONTPEACTUTENS

YMeHnue onepupoBarh NOHATHAMM: PallMOHAJIBHBIE, HPPALMOHAIBHBIC, TIOKA3aTEIIBHBIC,
CTETIEHHbIE, JIOTapu(PMHUUECKUE, TPUTOHOMETPUUYECKHE YpaBHEHHUS W HEPABEHCTBA, UX
CUCTEMBI; yYMEHHE  OIEpUPOBAaTh  IOHATUAMU:  TOXKIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpPAaBHCHHA W HEPABEHCTB,
PaBHOCHJIBHOCTb ypaBHEHHMH, HEPAaBEHCTB M CHCTEM; YMEHHUE pEIlaTh YPABHECHMS,
HEPAaBEHCTBA W CHUCTEMBI C IIOMOLIbIO PA3IMYHBIX INPUEMOB; pELIATh YpPaBHEHMS,
HEPABEHCTBA M CUCTEMBI C IAapaMeTpOM; IPUMEHATH ypaBHEHHs, HEPABEHCTBA, MX
CHCTEMBI JUIsl PeIICHUSI MaTEMAaTUYECKUX 3aJad U 337a4 U3 Pa3JIM4YHbIX 001acTe HAyKH

U peaJbHOU KU3HU

VYMeHue omnepupoBaTh MOHATUSAMH: (GYHKIHS, YE€THOCTh (QYHKIHH, NEPUOJMYHOCTD
(GyHKINH, OTPaHUYEHHOCTh ()YHKIIMHA, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMyM ()YHKIIHH,
HauOoJbllee W HaWMEHbIIee 3HA4YeHUS (YHKIMU Ha IPOMEXKYTKE, HelpepbIBHAS
GbyHKIMsA, acUMITOTH rpaduka (QyHKIUH, TepBas U BTOpas MPOU3BOAHAS ()YHKIIHH,
TEOMETPUYECKUI 1 (PU3MYECKUN CMBICI ITPOM3BOJHOM, ITIepBOOOpa3Hasi, ornpeaeEéHHbIN
WHTETpajJ, yMEHHE HAaXOIWTh AaCUMNTOTHl Tpaduka (YHKIHUA; YMEHHE BBIYUCISATH
NPOM3BOAHBIE CYMMBI, POU3BEICHUS, YACTHOTO M KOMITO3MIMHU (DYHKIMH, HAXOIUTh
ypaBHEHHE KacaTelbHOW K rpaduKy (QYHKIMH; yMEHHE HaXOIHWTh MPOU3BOIHBIC
ANIEMEHTApHBIX (DYHKUIMH; yMEHHE HCIIOJIb30BaTh IMPOU3BOIHYIO IJISI HCCIIECIOBAHHS
GyHKIMIA, HAXOAWTh HAWOONBIIME M HAMMEHBIINE 3HAa4YeHHs (QYHKUMH; CTPOHUTH
rpadMKd MHOTOYICHOB C HCIIOJB30BAaHMEM allapara MaTeMaTHYeCKOrO aHalln3a;
IPUMEHATh MPOU3BOJIHYIO JJISI HAXOXKJIEHHUS HAMIy4IlIero pelieHusl B MPUKIAIHBIX, B
TOM YHCJIE COIMAIbHO-DKOHOMUYECKHX M (PU3MUYEeCKHX 3a7adax; HaXOIUTh IJIOMIATH H
00bEMBI  (UTYp C MOMOIIBIO HHTErpana; HPUBOIUTH IMPUMEPbl MaTEeMaTHYECKOIro

MOJIETUPOBAHUS C MOMOILBIO U depeHIINaTbHBIX YpaBHEHUI

YMeHnue onepupoBaTh NOHATUIMU: TpapuK QyHKIMHU, oOpaTHas YHKIIHS, KOMIIO3ULIUS
¢byHKkuMd, nuHeiHas QYHKOUSA, KBaapaTuyHas (QYHKIUS, panyoHanbHas (QYHKINA,
CTeNeHHas (YHKIIHS, TPUTOHOMETpUYeckue (QyHKIUU, OOpaTHbIE TPUTOHOMETPUUYECKUE
¢byHKIMH, TIOKa3aTenbHas W Jorapupmuueckass (GyHKIMU; YMEHUE CTPOUTH I'paduKu
M3Y4YEHHBIX (YHKIIUH, BBIIOIHATh MpeoOpa3oBaHus rpaduKoB QYHKINA, UCIIOJIb30BATh
rpaduKy JUIs U3y4YEeHHUs MPOLIECCOB M 3aBUCHUMOCTEH, MPH PEIICHUH 3a1ad U3 APYrux
y4eOHBIX MpPEAMETOB M 3aJad W3 peallbHOM JKU3HU; BbIpaxaTb (opMmynamu
3aBUCUMOCTH MEX]y BEJIMUYMHAMM; HCIIOJIL30BaTh CBOMCTBA M TpapuKH (YHKUUN 1is
pellleHrs YpaBHEHMI, HEpaBeHCTB M 3ajady C [apaMeTpamu; u3o0paxarb Ha

KOOleI/IHaTHOﬁ IIJIOCKOCTH MHOXXECTBA pCH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue peliatbh TEKCTOBBIE 3a/1a4d Pa3HbIX TUIOB (B TOM YMCJIE HA MPOLEHTHI, JOJIU U
4acTH, Ha JBUKEHHE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3aJJa4l U3 00JacTH

YIIpaBJICHHUA JIMYHBIMU U CEMEMHBIMU (I)I/IHchaMI/I); COCTaBJIAATb  BBIPAKCHUA,




YpaBHCHUA, HECPABCHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3aga4u, UCCIICA0BATH ITIOJTYUCHHOC
peoicHUC U OLCHHBATb HpaBI[OHO,Z[O6HOCTB pe3yiabTaTOB, YMCHUC MOACIUPOBATH
PCAJIbHBIC CUTyallUM Ha A3BIKEC MAaTEMATUKH; COCTABJIATH BBIPAXKCHHUA, YpPaBHCHHA,
HCPAaBCHCTBA U UX CUCTCMELI 11O YCJIIOBHIO 3a/la4r, UCCJIICAOBATh MMOCTPOCHHBIC MOJCIN C

MCIOJIb30BaHUEM ammapara anreOpbl, MHTEPIPETUPOBATD MOJIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATUSAMU: CpellHee apudmeTuuecKkoe, MeuaHa, HauooblIee U
HaWMEHbIIIEe 3HAYCHUS, pa3Max, AUCIEPCUS, CTAHJIAPTHOE OTKJIOHEHHUE YHUCIOBOIO
Habopa; yMEHHE H3BJEeKaTb, WHTEPIPETHPOBATh HH(OpPMAILIMIO, MPEICTABICHHYIO B
TabIuIaxX, Ha TUarpaMmmax, rpadukax, OTpaKaronlyro CBOWCTBA PEATbHBIX MPOIECCOB H
SIBJIGHUH; TPEJCTaBISITh HH(DOPMALIMIO ¢ TOMOIIbIO TaOJIUI] U JUarpamMm; MCCle0BaTh
CTAaTHCTUYECKUE JIJaHHBIC, B TOM 4YHCIIE C MPUMEHCHHEM TpadUvecKUX METOJOB U
ANEKTPOHHBIX CPEICTB; TIpaduueckd wucciaenoBaTh COBMECTHbIE HAOIIOIEHUS C

IIOMOIIBIO AUArpaMM PacCEUBAHMS U JINHEWHON pErpeccun

YMeHue onepupoBaTh TOHATHSAMH: CIYYallHBIA ONBIT W CIIydaifHOE COOBITHE,
BEPOSTHOCTh  CIIy4ailHOro  COOBITHS; yMEHHE  BBIYMCIATH  BEPOSITHOCTH  C
UCTIOJB30BAaHUEM TpaQUUECKUX METOJOB; TPUMEHATH (OPMYIBl CIOKEHUS U
YMHOXKEHHUSI BEpOATHOCTEH, (GopMyiy MOJHOW BeposTHOCTH, (opmyny bepnymm,
KoMOUHATOpHBIE (HaKThl W (OPMYIBI, OICHUBATH BEPOSTHOCTU PEATBHBIX COOBITHH;
YMEHHE  ONEpUpOBaTh  IOHATUSAMU:  ClIydaiiHas  BEJIMYMHA,  PaCIpPEIEIICHUE
BEPOATHOCTEM, MAaTEMAaTHUYECKOE OXKHUIAHUE, JUCIEPCHS U CTaHIApPTHOE OTKIOHEHHE
CIly4alHOM BEJMYMHBI, (QYHKUMM paclpeiesieHuss M IJIOTHOCTH PaBHOMEPHOIO,
IIOKA3aTeIbHOI0 M HOPMAJIBHOTO paCIpElENIEHUH; YMEHHE HCIOIb30BaTh CBOWCTBA
W3YYEHHBIX paclpeesieHull s peuleHus 3a/1ad; 3HAaKOMCTBO C TOHSATUSIMHU: 3aKOH
OOJIBIIMX YHUCEN, METOABI BHIOOPOUHBIX HCCIIEAOBAHUM; yMEHHE MPUBOAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHUCET B MPUPOAHBIX M OOLIECTBEHHBIX SIBJICHMSIX;
YMEHHE ONEPUPOBATh NOHATUAMM: COYETAHUE, IEPECTAHOBKA, YUCIIO COUETAaHUH, YNCIIO
nepecTaHoBokK; OMHOM HpIOTOHa; yMeHHE NpPUMEHSATh KOMOWHATOpHbIE (aKThl U
paccyKIeHMs JUIsl pelIeHusl 3ajjady; OLICHMBATh BEPOSTHOCTH PpEAIbHBIX COOBITHI;

COCTABJISITh BEPOATHOCTHYIO MOJEINIb U HHTEPIIPETUPOBATH ITOJTYyYEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATUAMU: TOUKA, IPSAMAas, MIIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
Jyd, BEIWYMHA YIVIA, IUIOCKUM yroJ, JBYIPAaHHBIA yroJl, TPEXTPaHHBIM Yroll,
CKpPELIMBAOIINECS MPSAMBIE, MAapALUIEIbHOCTh M NEPHEHANKYISAPHOCTh MNPAMBIX H
IIJIOCKOCTEM, YroJI MEXAY MPSIMBIMU, YTOJI MEXAY IPSIMOU U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMH, PACCTOSIHHE OT TOYKHM JI0 IUIOCKOCTH, PACCTOSHHE MEXIY MpPSIMBIMH,
paccTosiHue MEXAy IUIOCKOCTSAMH; YMEHHE WCIOJIb30BaTh IIPU PEIICHUM 3a]1a4
M3Yy4YeHHbIE (DaKThl U TEOpPEMbl INIAHUMETPUU; YMEHHUE OIICHUBATh pa3Mepbl 0ObEKTOB
OKPY’KaIOILEr0 MUPa; CTPOUTh MATEMATUYECKUE MOJEIN C MOMOIIBI0 T€OMETPUUECKUX

MOHSTUH U BCJIIMYHMH, PCIIAaTh CBA3AHHBIC C HUMHW IPAKTHYCCKUEC 3aJa9u
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YMeHne onepupoBaTh MOHATUSAMU: TUIOMIAAL GUTYPBI, 00bEM (UTYpBI, MHOTOTPaHHUK,
MPaBWJIbHBII MHOTOTPaHHHK, CEUEHNE MHOTOTPaHHUKA, Ky0, MapaieNenurie]], Ipusma,
nupamMua, GUrypa u moBEpXHOCTh BPALCHHS, IWIMHAP, KOHYC, map, chepa, MIonaan
cdepbl, TIOMAIs TOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCA, IIINHApPA, 00BEM Kyda,
MPSIMOYTOJIBHOTO TapauieNienuIeia, THPaMHJIbI, TPU3MBI, IHIIUHAPA, KOHYyca, IIapa,
pa3BEépTKa TMOBEPXHOCTH, CCUYCHHUS KOHYCa W [HWIMHAPA, MapajUIebHBIE OCH WIH
OCHOBAHHWIO, CEUCHHE IIapa, IUIOCKOCTh, Kacaromascs chepbl, MHIUHIPA, KOHYCA;
YMEHHE CTPOWTH CEYCHHE MHOTOTPAHHHKA, M300pakaTh MHOTOTPAHHUKH, (UTYPHI U
MOBEPXHOCTHU BPAILCHHSI, UX CCUCHHS, B TOM YHUCIIC C TIOMOIILIO AIEKTPOHHBIX CPE/CTB;
YMEHHE  TNPUMEHSATh  CBOWMCTBA  TIEOMETPHUYECKHX  (UTYp,  CaMOCTOSATEIHHO
(bopMyITHpOBAThH ONPEICICHUS N3Y9aeMbIX (UTYp, BBIIIBUTATh THUIIOTE3bI O CBOMCTBAX U
MpPU3HAKAX TEOMETPUYECKHX (UTYp, OOOCHOBBIBATH WJIM OMNPOBEPraTh WX; yYMEHHE
NPOBOJIUTh  KiAcCH(PHKAUIO (UTYp 1O pa3iMyHBIM  TMPU3HAKAM, BBIIOJIHSITH

HGO6XOZII/IMI>IG AOMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHne onepupoBaTh MOHATHUSMH: JBMJKEHHE B TPOCTPAHCTBE, MapajuIeIbHBINA
NEPeHOC, CHMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE
no1o0usi, MogoOHbIe (PUTYPHI; YMEHUE PACIO3HABATh PABHBIC M MOA00HBIE (DUTYPHI, B
TOM 4YHCJ€ B NPHUPOJE, HCKYCCTBE, APXUTEKType; HCIIOIb30BaTh I'€OMETPUYCCKHE
OTHOIICHHS NIPU PEIICHUH 3a/1a4; HaXOAUTh T€OMETPUUECKNE BEITUYMHBI (JUTMHA, YTOJ,
oAb, 00bEM) IPH PEIICHUH 3a/1a9 U3 APYTUX y4eOHBIX NMPEIMETOB M U3 PEaTbHOU
KU3HH, yYMEHHE BBIYHCIATH T'€OMETPHUYECKHE BEIWYHMHBI (JUIMHA, Yrojl, IUIOIIAJb,
00BEM, IUIOIAAb MMOBEPXHOCTH), MCIONB3Ysl M3y4eHHbIE (OPMYJIBI U METOABI, B TOM
YHCciIe: IUIOMAAb TIOBEPXHOCTH IHUPAMHIBI, MPU3MBIL, KOHYCa, LWIMHAPA, IUIOMAIb
chepsl; 00bEM Kyba, MPSIMOYTOJBHOTO MapajuieNenuIesa, MUPaMUIbl, PU3MBI,

IWJIMH/IPA, KOHYCA, IIapa; yMEHUE HaXOAUTh OTHOIIIEHHE 00bEMOB TOIOOHBIX (hUTYP

YMeHue onepupoBarh IMOHATUAMU: IPSAMOYIOJbHAs CHUCTEMA KOOPIMHAT, BEKTOD,
KOOPJMHATHI TOYKH, KOOPJAUHATHI BEKTOPA, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA
YHCII0, pa3lokKeHHe BEeKTopa Mo 0a3ucy, CKalspHOE IpOU3BEIEHHE, BEKTOPHOE
MIPOM3BEICHNE, YroJl MEXKIy BEKTOPAMM; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U
KOOPJIUHATHBIN METOJ Ui PElIeHUs] TeOMETPUUYECKUX 3aJad U 3a7ad APYTUX Y4eOHBIX
MIPEAMETOB

YMeHue BeIOUpaTh MOIXO SN METO JUTsl PEIICHUsI 3a/1a4H; IOHWUMaHUE 3HAYUMOCTH
MaTEMaTHKHU B U3y4YE€HUH MPHUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBICHUN; YMEHUE
pacno3HaBaTh IMPOSIBICHUE 3aKOHOB MAaTEMaTUKH B HMCKYCCTBE, YMEHHE IPHUBOAUNTH

IIPUMEPBI MaTEMaTHUYECKUX OTKPBITHIM POCCUICKON U MUPOBOW MaTEMaTHYECKON HAYKH




IHHEPEYEHD 2JIEMEHTOB COIAEPXKXAHUS, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHKE

IIpoBepsieMblii JJIEMEHT COePKAHUS
Koxn
1 Hucna u BIYUCICHUS
11 Hatypanbhble u nensie yncina. [Ipu3Haku eTuMOCTH LeNbIX Yucest
19 Panmonanbhple uncna. OOBIKHOBEHHbIE M JECATUYHBIE JIpOOM, MPOLEHTHI, OECKOHEYHbIE
' MIEPHOINICCKHE IPOoOH
13 Apudmerndyeckuii KOpeHb HATypalbHOH cTemeHu. JleiicTBuA ¢ apuMETHUSCKUMH KOPHSIMHU
' HaTypaJbHOH CTENEeHU
14 Crenens ¢ 1enbM nokasareseM. CTeneHb ¢ paluoHaIbHBIM N0Ka3zaTeneM. CBONCTBA CTENEHU
15 CuHyc, KOCUHYC ¥ TAHI'€HC YHCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, ApKTaHI€HC YUCIOBOIO
' aprymMeHTa
1.6 Jlorapudm uncna. JlecaTUuHbIe U HATYypaJIbHBIE JTOrapH(pMbI
17 JlelicTBUTENnbHBIE uucia. ApudMeTHyeckHe oOnepaluud ¢  JeHCTBUTENbHBIMM  YHMCIAMHU.
' [TpuGnmxEHHbBIC BEIYMCIICHUS, TPABHUIIa OKPYTIICHHS, IPUKH/IKA M OIICHKA PE3YJIbTaTa BEIYMCICHUH
1.8 [IpeoOpazoBanue BEIpaKEHUI
1.9 KomrnekcHeie yncna
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 [enble u 1poOHO-pallMOHAIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPMUUECKUE YPAaBHEHUS
2.5 Ienbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBA
2.7 IToka3zaTenbHble U JOrapupMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cCucTeMbl IMHEWHBIX YpaBHEHUNU. ONpenenuTeNs MaTpULbI
3 OyHKIMH U TpaduKu
31 @ynkius, cnocoOs! 3ananus Gyakuuu. ['paduk GyHkiun. Bzaumuo obpatabie pyHkuuu. YETHBIE
' u HeuétHble pyHKuuu. [lepuoanueckue GyHKIMN
3.2 Ob6nacth ompeneneHuss W MHOXecTBO 3HaueHM ¢yHkuumu. Hymu dyakunun. Ilpomexytku




3HAKOMOCTOSHCTBA. [IpOMEKyTKM MOHOTOHHOCTH (PYHKUIMU. MaKCUMyMbl U MUHUMYMBbI (DYHKIIHH.

Haubonpiiee n HauMeHblee 3HaYeHUE (PYHKINU HAa IPOMEKYTKE

CrenenHast QyHKIHS C HATypaIbHBIM U IIeNbIM mokaszateneM. E€ cBoiicTBa u rpaduk. CBolicTBa 1

33 rpaduk KopHs N-0if cTerneHu

3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA B rpaduKH

3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

3.6 Touku pa3peiBa. AcUMITOTH rpadukoB GpyHKuuil. CBONWCTBA (PYHKIUI, HEMPEPHIBHBIX HA OTPE3KE

3.7 ITocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHHUs IIOCIIEN0BATEIHLHOCTEN

3.8 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOLIEHTOB
4 Hauana maremaTn4eckoro aHanmusa

4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (PYHKITHIA

45 [IpumeHeHne NPOU3BOAHON K HCCIENOBaHUIO (YHKIUNA Ha MOHOTOHHOCTh U OKCTPEMYMBI.
' Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HAYCHUs (DYHKIIMY Ha OTPE3KE

4.3 [TepBooOpaznas. Muterpan
5) MHoskecTBa 1 JIOTUKA

5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMHu. J{narpammel Ditnepa — Benna

5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BeposiTHOCTB

6.3 KombunaTtopuka
7 I'eomerpus

7.1 @urypsl Ha IIO0CKOCTH

7.2 [IpsiMbIe ¥ TITOCKOCTH B TPOCTPAHCTBE

7.3 MHororpaHHuKu

7.4 Tena v MOBEPXHOCTH BpalleHUs

7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* MaTeMaruka: anrebpa v Hadajla MaTeMaTHYECKOTO aHaIu3a, reoMeTpus. Anredpa v Hadasa
MaTeMaTnueckoro ananmsa, 10-11 knaccwsl/ Ammmos 1L A., Konsarua FO.M., TkaueBa M.B. u

1p., AkunonepHoe obiiectBo «M3narensctBo «IIpocBeiienne»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
* MaTemaruka: anrebpa v Hadajla MaTeMaTHIECKOTO aHaIu3a, reoMeTpus. Anredpa u Hadasa
MaTemaTtndeckoro ananmsa, 10-11 knaccel/ Anmumos 1L A., Koaarua FO.M., TkaueBa M.B. u

1p., AkunonepHoe obmectBo «M3narensctBo «IIpocBemienne»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://workprogram.edsoo.ru
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