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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Havajla MaTeMaTHYeCKOIo
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pa3paboTaHa Ha
ocHoBe DeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTAHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHUs, [IEJTOCTHOCTh OOIIEKYIbTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTIMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajsa MaTeMaTHYECKOrO aHaU3a» SIBJISETCS OJHUM W3
HanboJiee 3HAYMMBIX B TIPOrpaMMe CTapIIeH MIKOJIbI, TOCKOJBKY, C OJTHOW CTOPOHBI,
OH o0OecreynBaeT WHCTPYMEHTAIBbHYIO 0a3zy /ISl M3yYeHMs] BCEX €CTECTBEHHO-
HAyYHBIX KYPCOB, a C JPYrod CTOPOHBI, (OPMHUPYET JOTUUECKOE U aOCTPaKTHOE
MBIIIUVICHUE YYaIlluXcs Ha YpPOBHE, HEOOXOAUMOM JJIsI OCBOSHHS KYpPCOB
UHGOPMATHKH, 00IIIECTBO3HAHMS, UICTOPUHU, CIIOBECHOCTH. B pamkax manHoro kypca
ydaliuecs OBJIaJIEBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyTHUpyET CBOU JOCTHXKCHHUSI B MAaTeMaTUUECKOM opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBACT OCHOBY IS
YCIICIIHOTO OBJIAJICHUsI 3aKOHAMH (U3UKH, XUMHH, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU M JIOTHYECKH CTPOTMMU MAaTEMaTHUYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCIIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHYECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMAaTHYECKOTO aHaldu3a B CTapiiei IIKOJe YydJamluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENEeH peajbHBIX CUTYallMid W WHTEPIPETAIUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMATCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B TIpUpPOJIE, HAYKE H B HCKYCCTBE, C BBIJAIONIUMUCS
MaTeMaTUIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnagaer 3HAUMTENBHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIM
peanusyeTcsl Kak depe3 y4deOHbIM Marepuall, cCocOOCTBYIOIMINI (OPMHUPOBAHUIO
HAay4yHOTr0 MHPOBO33pPEHHUS, TaK U uepe3 cnenuduky ydeOHOU esITeNbHOCTH,



TpeOyrouieit CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN PE3yJbTaT.

B ocHOBe MeToMKN 00ydeHus anredpe u HauajaM MaTeMaTH4YeCKOro aHaIn3a
JICKUT NEATEIbHOCTHBIA MPUHIUI 00 y4YEeHHUS.

CrtpykTypa Kypca «Anredpa v Hayajga MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJNEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSD,
«DyHKINUM U TpapuKn», «Y paBHEHUS U HEpaBEHCTBa», «Hayana Maremaruyeckoro
aHanu3a», «MHOXKECTBaA U JIOTMKa». Bce OCHOBHBIE COIEPKATENBHO-METOIUYECKUE
JUHUM HW3Yy4yaloTCd Ha MPOTSHDKEHMM JABYX JIeT OOy4YeHHsi B CTapllel IIKoJe,
€CTECTBEHHO JTOMOJIHSSA APYT IPYyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TEMAMH U
paznenamu. J[aHHBIA KypC SIBJISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEIMHSET B
cebe colepKaHME  HECKOJbKMX MaTeMaTHMYeCKMX JIMCUMIUIMH:  anreopa,
TPUTOHOMETPHS, MATEMaTUUYECKUI aHaIU3, TEOPUS MHOXKECTB U Jip. [Io Mepe Toro
KaK yyaniuecsi OBJaJeBaloT BcE€ Oojiee NIMPOKUM MaTEMaTHYECKUM armapaToMm, y
HUX TIOCNIEJ0BaTeNIbHO (OpPMUPYETCS M COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTEMAaTHYECKYIO MOJIENb PEATbHON CUTYyalluH, IPUMEHATh 3HAHUS, TOJy4YECHHbBIC B
Kypce «Anrebpa W Hauyajga MaTeMaTUYECKOro aHaiu3a», JUIsl pElICHHS
CaMOCTOSATENILHO  CPOPMYJIMPOBAHHOM MaTeMaTHMYecKOW 3ajJadd, a 3aTeMm
UHTEPIIPETUPOBATH MIOJIYYEHHBIN PE3YJIbTaT.

CopaepxartenbHo-MeTOANYECKasA JTUHUSA «YUuncna ¥ BBIYMCIEHUS» 3aBEpIIACT
(bopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JIEHUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieit mkoje ocoboe BHUMaHUE YEISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PA3IUYHbIX (OPM 3amUCU  JIEWCTBUTEIBHOTO 4YHCIIA, YMEHHE
pallMOHAIIBHO BBIIOJHATH JEUCTBUS C HHUMH, JE€JIaTh IPUKUAKY, OLICHUBATH
pesynbrar. OOyyaromuecs TOMYyYarT HaBBIKM NPHOTMKEHHBIX BBIUKCICHUH,
BBITIOJIHCHUSL JICHCTBUH C YHCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
WCIIOIb30BAHUA MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

JIuansa «YpaBHEHUS W HEPABEHCTBA» pEaNU3yeTCs Ha IHMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaXJIOM pasJelie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIMX 3ajad. OOydaromuecs: OBIaJeBaOT
Pa3IMYHBIMUA METOJAMU PELICHUS UEJbIX, PAUUOHAIBHBIX, WPPALHOHAIBHBIX,
MOKA3aTeNbHbIX, JOrapu(MHUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHbIe yMEHUS HCTIOIB3YIOTCA P UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHUWH MPHUKIATHBIX 3a/1ad W 3a]ad Ha
HaxO0XXJI€HUE HAuOOJIbIIMX M HAUMEHbIIMX 3HaYeHud GyHkuuu. Jlannas
colepkaTeslbHas JUHUS BKIOYaeT B cebs Takke (OpMUPOBAHHE YMEHHI
BBINIOJIHATD pacy€Tsl MO (opMynaM, NpeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKECHUN, a TAKXE BBIPAKCHU,



COJICpKAIINX CTENEHU W JorapuMmbl. braromaps u3ydeHuio anredpandeckoro
MaTepuaia IpOUCXOAUT NajbHEHIee pa3BUTHE aJITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIIICHUST yJamuxcs, (OPMHUPYIOTCS HABBIKM JCAYKTUBHBIX PACCYXKICHUH,
paboTBl C CHMBOJBHBIMH (OpMamH, TMPEICTaBICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEN B BUJI€ PAaBEHCTB U HEpaBEHCTB. Anre0pa npeaiaraer 3¢ PpeKTuBHbIe
WHCTPYMEHTHI JUIS DELICHUS MPaKTHUYECKUX W €CTeCTBEHHO-HAYYHBIX 3ajad,
HaTJISTHO JEMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-MeTOoaMYecKass JHHUA «DYHKIMH ©W TpapuKh» TECHO
HeperuieTaeTcs ¢ APYruMU JTHHASIMHA Kypca, TTOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1aéT
MIOCJIeIOBATEIFHOCTh U3YUCHHS MaTepuana. M3yueHne CTeneHHOM, ToKa3aTeIbHOM,
JorapuMUYECKON W TPUTOHOMETPUYCCKUX (YHKIIMHA, UX CBOWCTB M TpaduKOB,
UCTIOIh30BaHUE (PYHKIIMHA JJISi PEIIeHUs 3a/1a4d U3 JIPYTHX y4eOHBIX MPEIMETOB U
peaslbHOM JKM3HM TECHO CBS3aHO KaK C MaTeMaTHYeCKHMM aHAJIM30M, TaK U C
pellieHneM YpaBHEHH W HepaBeHCTB. [Ipu 3ToM OoJibIlloe BHUMaHHUE YACSETCS
(GOpMUPOBAHUIO YMEHUS BBIpAXKaTh (POPMYJIAMH 3aBUCUMOCTH MEXKTY Pa3THIHBIMH
BEJIMYMHAMH, UCCIICJIOBATh TIONYYCHHbIE (YHKIUU, CTPOUTh WX TpaduKu.
Matepuain 3Tol cofepKaTelbHOM JIMHUN HalleJIeH Ha pa3BUTHE YMEHUN 1 HABBIKOB,
TIO3BOJISTIONIUX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIIMYMHAMH B Pa3IMIHON (QopMme:
aHaJTUTUYECKOU, Tpaduuecko u cioBecHo. Ero w3ydeHue crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AIMH, UCTIOH30BAHUIO AaHAJIOTH.

ConepxarenpHas nuHusi «Hauama maTreMaTHyecKoro aHaiv3ay MO3BOJISET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYECKHUX, TaK W MPUKIATHBIX 3a]ad,
JOCTYITHBIX 00YYarOUIUMCS, Y KOTOPBIX TOSIBISIETCS BO3MOXXHOCTh UCCIEAOBATH U
CTPOUTH Tpapuku GYHKIIMH, ONIPEACIISITS UX HAMOOJBIITNE U HAUMEHBIIINE 3HAUCHMUS,
BBIUUCTISATH TUIOMIaAn (GUryp U OOBEMBI TEJ, HAXOIUTh CKOPOCTH M YCKOPEHHUS
nporieccoB. JlaHHas conep)karenbHas JTUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MATeMAaTHYEeCKMX MOJENed peambHBIX CHTYallud, HaXOXKICHUS
HAWJIYYIIeTO PEIICHHs] B MPUKIATHBIX, B TOM YHCIE COIUATBHO-IKOHOMUYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTHYEeCKOr0 aHaju3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (HOPMAITBHO-TOTHYECKOTO W KPEATUBHOTO MBIIICHHUS,
dbopMHUpOBaHUIO YMEHUI paCIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMaTHUKH B HayKe,
TeXHUKEe M HcKyccTBe. OOyuaromuecsi y3HAIOT O BBIJAIOLIUXCA pe3yiIbTaTax,
MOJIYYCHHBIX B XOJI€ Pa3BUTHUS MAaTEMAaTUKH KaK HAYKH, U UX aBTOPax.

ConeprkaTenpbHO-MeTOANYECKas THHUS «MHOKECTBa U JIOTHKa» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTAaM  TEOPHUH  MHOXECTB. | €OpeTHKO-MHOKECTBEHHbBIC
MIPEICTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOW MAaTEMaTHUKH W TIPEJIararoT
Hanbosee YHUBEPCAIbHBIN SA3bIK, OOBEAMHAIOMNN BCE Pa3/Aesbl MATEMAaTHKU U €€
MPWIOKCHUH, OHU CBSI3BIBAIOT Pa3HbIC MATEeMATHYECKUE MWCITUIUIMHBI B €IUHOE



nenoe. IloaTroMy BaKHO AaTh BO3MOYKHOCTH IIKOJBHHMKY HMOHUMATh TEOPETUKO-
MHOXXECTBEHHBIM S3BIK COBPEMEHHOM MAaTEMATHKM M MCHOJB30BAaTh €r0 IS
BBIPaKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Hadajza MaTEMaTUYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBBI ~MAaTEMaTUYECKOIO  MOJCIHMPOBAHMS, KOTOpPBIE  IPU3BAHBI
c(hopMHpPOBATH HABBIKK IOCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeI0BAHUS
ATUX MOJENIel C MOMOIIbIO anmapara ajiredpbl 1 MaTeMaTHYeCKOro aHaiu3a |
MHTEPIIPETALNH [TOTYyUYECHHBIX PE3yIbTaTOB. Takne 3a1aHus BIUIETCHBI B KaKIbIN U3
pa3ziesioB IpOrpaMMBl, MOCKOJIBKY BECh MATEPHUAII Kypca IIUPOKO UCTIOIb3YETCS IS
peuieHns NpUKIaAHbBIX 3aaad. llpy pemeHnHn peanbHBIX NPAKTHUYECKUX 3a/1ad
yyalniuecss pa3BUBAlOT HAOJIOAATEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HUCIOJIB30BATh AaHAJIOTHIO, 0000IAaTh M KOHKPETH3UPOBATH
npobsnemy. JlesTenbHOCTh MO0 (OPMHPOBAHUIO HABBIKOB PEIICHMS] MPUKIIAIHBIX
3a/lay OpraHM3yeTcs B MpOIIECCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa M Hayaia
MaTEMAaTHYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydueOHOM 1u1aHe Ha M3ydeHHe Kypca aareopbl 1 Hauall MAaTEMaTHUECKOTO aHAJIN3a
Ha 0a30BOM YpPOBHE OTBOAUTCS 2 yaca B Henelnto B 10 kiracce u 3 yaca B HEJEIO B
11 kimacce, Bcero 3a aBa roaa ooyuenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHbIE U JI€CATUYHBIE JIPOOU, MPOLIEHTHI,
OECKOHEUHbIE  MepuoAuYecKre  JIpodu.  ApudmeTndeckue  onepamuu  C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHul. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHUs MPUKIAJAHBIX 33/lay U3 Pa3IMYHBIX OTpaciiel
3HAHWUU U PEaIbHOM KU3HH.

JleficTBUTENIbHBIE 4YHWCHA. PanuoHanbHblE W HpPpPaUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubanxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ menbiM  mnokaszareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENBHOrO yHucna. Mcnonb3oBanue momxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3aJady M MPEACTaBICHHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETHIECKUMU KOPHSIMU HATYPaJIbHOM CTENIEHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa3oBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHcTsa. Merton
MHTEPBAJIOB.

Pemenue nenpix v 1poOHO-pallMOHATBHBIX YPABHEHHUM U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IprMmeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MATEMAaTHYECKHUX 3a]a4 U
3a/1a4 U3 Pa3IuYHbIX 00JIaCTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkmus, cnocoObl 3amanHus Gyskuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHUss 1 MHOKECTBO 3HaueHuW ¢GyHkmuu. Hymm QyHKImu.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (pyHKIMsI ¢ HATypaJibHBIM U LIEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U TpaduK KOPHS n-OW CTETICHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUYECKUX
(yHKIUI YUCIIOBOTO apryMEHTa.

Havaja MmaTteMaTH4€CKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMs MOCJICIOBATEIBLHOCTEH.
MOHOTOHHBIC TTOCJEA0BATCIBHOCTH.

ApudmeTndeckas u reoMmeTpuueckas nporpeccuu. beckoneuHno yObIBaroras
reomeTpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccun. @opMysa CIHOKHBIX MPOLEHTOB. VCmonp30BaHKWE MPOrpecCUd s
pELIEHUs PEAIbHBIX 3a7a4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA

MHoOkecTBO, Omnepaluu HajJ MHOKecTBamu. Juarpammbl JDinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO almnapara i OIMCAHMUS PEajbHbIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

HartypanbHbie u niensie yncna. [Ipu3Haky 1eIuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNbHBIM MTOKa3aTeneM. CBOICTBA CTENEHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BbIpAXKEHUI, COACPIKAIINX JOTapUPMBI.

[IpeoOGpa3zoBanre BBIPAKEHUN, COJEPKAIMUX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIaIHbIX 3a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHHUI 1 HEPABEHCTB.

[IpruMmeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a/1a4 M 33724 U3 pa3IMuHbIX 00JIacTEel HAYKU U PEeaTbHOM JKU3HHU.

DOyHKUNM U TPaPUKH

Oynukrus. [lepuonnueckne pyakunn. [IpoMexyTkKu MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl 1 MUHUMYMBI (pyHknuu. HaunOonbpiiee M HamMeHbIEe 3HAYCHHE
(GYHKITMU HA TIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadUKy.

[lokazarenbHas u orapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



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

Ucnonw3oBanue rpadukoB GYHKIUN I UCCIEIOBAHHS MPOIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJISl PEILICHNUs HEPABEHCTB.

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

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

[IpumeHeHue Mpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxaeHne HauOonblIero 1 HaMMEHbIIeTro 3HaueHus: QyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JII HAXOXKJACHUS HAWIY4YIIEro pEIICHUS B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTH IIpoIecca, 3aJaHHOro
bopMyoi nin rpaduKoM.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

WNuterpan, ero reoMerpuyeckuii u (U3NUECKUN CMBICI. Berunciienue
uHTerpana mno gopmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydyeOHOro mnpenmera «MaremaTukay JOJDKHO 0OecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEro o011ero o0pa3oBaHus CAEIYIONIUX JUYHOCTHBIX,
METaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTaTOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOIro MpeaMeTa
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEr0oCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOr0 OOIIecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHH,
OpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICIICTBOBAaTh C COLMAJbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GYyHKIUSAMU U HA3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOopMUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCIOJB30BAaHUIO ITHUX JIOCTIKCHHH B JPYrUX HaykaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHHUI HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOUICHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaT€MaTUUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aJ1a4, PEIICHUH, pacCyKICHUI; BOCIPUUMUYUBOCTHIO
K MaT€éMaTUYECKUM aCIIeKTaM Pa3JU4YHbIX BUJOB UCKYCCTBaA.

Pu3nYecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOTo U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOpPOBBIO (30pOBOE MHUTAaHHE, COATAaHCUPOBAHHBIA PEKUM 3aHATHU U
OTJbIXa, peryiisipHas Gu3nUecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIIICHCTBOBAHMS,
MIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHON JIESITEIBHOCTBIO.

TpynoBoe BoCIIUTaHHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHAIBHOW  JEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEW JKU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIEHO-?KOHOMHMUYECKUX MPOILECCOB Ha COCTOSIHUE MPUPOJIHON U COLMATIbHON
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKHX 3HAaHMM JUIsl pelieHus 3aaad B
00J1aCTH OKPY’KaIOILIEH Cpeibl, JITAHUPOBAHMSI TOCTYNKOB U OLIEHKH UX BO3MOKHBIX
MOCIICJICTBUH JJISI OKPY>KAIOIICH Cpe/Ibl.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW TMPAKTUKW, T[OHWMaHHUEM
MaTEMaTUYECKOM HayKu Kak c(epbl 4eloBEYECKON JesTeIbHOCTH, 3TaloB €
pa3BUTHS M 3HAYUMOCTH JUJISl PA3BUTHSA [MBWIM3AIMU; OBJAJCHUEM SI3BIKOM
MaTEMaTUKA M MaTeMaTH4YeCKOM KYyJIbTYpOM KakK CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISTh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe PE3yIbTaThl OCBOEHHUSI MPOTPaMMBbl Yy4EOHOro IpeaMeTa
«MartemaTuka» XapaKTepU3YyIOTCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelicmeusMU, YHUBEPCATIbHbIMU Pe2YNIAMUBHBIMU OetUCBUAMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmeus, obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYUECCO8 00YYaAOUWUXC (0CBoeHUe
Memo0o08  NO3HAHUSL — OKpYyJcanwe2o  mMupa,  NHpuUMeHeHue  JI02U4eCKUX,
uUcce008amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).

ba3oBbie 1Oornueckue JeHUCTBUS:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKM MaTeMaTUUECKUX
0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHUAMH; (DOPMYIHpPOBATH
ompeeieHUs]  TOHSATUM; yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJ1laccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MPOBOJIMMOTO aHAIIN3A;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSX U YTBEPXKICHHSIX;
npeajgaraTb KpUTEPUH JUIsl BHISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;
JIeNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3aKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOT'O), BHICTPAUBAThH apryMEHTAIHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpaATh Ccroco0 pelieHus y4yeOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIIeHHs, BBHIOMpATh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC )IefICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
(GopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MMO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJOBAHUSA, OIICHHBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKXKE BBIIBUTAThH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATH AeUIIUTHI UHPOPMAIIUU, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA
BOIIPOC U JUIS PELICHUS 3a]1a4u;

BbIOMpaTh  WHPOPMANUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOpPM MpEACTaBICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3InyHBIX (hopmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OLICHUBATH HaJIEXKHOCTh uHpopMau o CaMOCTOSITEJILHO
c(hOpMyJIUPOBAHHBIM KPUTEPUSIM.



2)  Vuueepcanvnvlie  KOMMYHUKAmMueHbvle  Oelicmsus,  00ecnedusaom
chopMUpOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUJUXCHL.

OO61enue:

e BOCIPUHUMATH ¥ (POPMYIHPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBUSIMHU
Y [eJIIMHA OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOO TOUKY 3PEHUS
B YCTHBIX U NMMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIYy PeIICHUS
3aJ1auyu, KOMMEHTHUPOBATh IMOTYUYEHHBIN pe3ysIbTaT;

e B X0JI¢ OOCYKJEHHS 3a/1aBaTh BOTIPOCHI TIO CYIIIECTBY 00CYKIaeMOM TEMBI,
IpOOJIEMBI, peIIacMOM 3aJa4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOUCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMH JPYTHX
YYACTHUKOB JIHAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIHI; B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTAaThl  PEIICHHWS  3aJladyd,  JOKCIIEPUMEHTAa,
UCCIICIOBAHUS, TIPOCKTA; CAMOCTOSTEIbHO BRIOUPATh (DOPMAT BBICTYIIIICHUS
¢ y4€ToM 3aja4 NMPE3CHTAUA U OCOOCHHOCTEH ayUTOpHUH.

CoTpyaHHUYECTBO:

e IIOHUMATh M MCIIOJIH30BATh MPEHMYIIECCTBA KOMaHIHOW U MHANBUAYATLHOM
paboOThI MPHU pENICHUU YYEeOHBIX 3ajlay; MPUHUMATH IICJIb COBMECTHOM
NeSTENbHOCTH, IUIAHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThI,
pacupenensTh BHABI paboOT, IOTOBApUBATHCSA, OOCYXKIaTh MpoOLEeCC H
pe3yabTat paboThl; 00001IaTh MHEHUS HECKOIBKHUX JIFOJICH;

e YY4acCTBOBATh B IPYIIOBBIX (popMax paboThI (00CYKICHHS, 0OMEH MHECHH,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOK YacThb pabOThl U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OIIEHUBATh
KayeCTBO CBOETO BKJaJa B OOMUNA MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

3) Ynusepcanvuoie pecynamuensie oeiicmeaus, obecneuusarom hopmuposarue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABBLIKOS TUUHOCTU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AITOPUTM PEIICHUS 3a]a4i, BEIOUPATh CIIOCO0 PEIIeHHUs C
y4E€TOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHHS
COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CTIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoIIecca U pe3ynbTaTa
pEIIeHHs] MaTeMaTHIeCKOM 3a/1a4u;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTB IIPY PELICHUH 3a7a4H,
BHOCUTh KOPPEKTUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pE3yJibTaTa ILEIH U YCIOBUAM, OOBIACHSITH
OPUYMHBI JTOCTMKEHUS WA HEIOCTUIKEHHS PE3YJIbTATOB JESITENbHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOro aHaIu3a
Ha yYpOBHE CpeJHero obOmiero oOpa3oBaHMs JOJKHO OOECIeYUBATH JTIOCTHIKEHHE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMU: PAIMOHAIIBHOE U JEUCTBUTEIIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmernyeckwe  onepanud ¢ palMOHAIBHBIMH |
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTh puOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JIeJ1aTh PUKUJIKY U OLIEHKY PE3yJIbTaTa BHIUNCICHUMN.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENBHOTO YHCIA, KOPEHb HATypPaJlbHOW CTEICHH,
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yyepe3 0OpaTHhIE TPUTOHOMETPUUECKHE
byHKIUN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALIMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN U pelIaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHMs 1ENbIX, PALUOHAIBHBIX W UPPALUOHAIBHBIX
BBIPAYKCHUI U PEIIATh OCHOBHBIE THUIIBI LIEJBIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX
YpPaBHEHUU U HEPABEHCTB.

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



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa aareophl.

DyHKUUM U TPaPUKu

OnepupoBaTh MOHATUSAMU: (QPYHKIHUSA, CIIOCOOBI 3a7aHus (PyHKLIMH, 00J1acTh
ONpeJieNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKUMH, HYJIU (DYHKIIHMH,
IPOMEXKYTKH 3HAKOIOCTOSHCTBA.

Hcnonb3oBaTh rpaduku GyHKUMMA 1715 pelIeHUs] ypaBHEHUIA.

Crtpoutb u uutath rpaduku JUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIHUH,
CTeNeHHOW (DYHKITMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEW NPH PEIICHUH 3a/lady U3 JPYruX y4eOHBIX MPEIMETOB U PeaibHON
’KU3HU; BBIpAXATh (OPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUHMHAMM.

Hauyana maTemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apudMeTHdecKkas u
reOMEeTpUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMM: OECKOHEUHO YOBIBaOLasi TIeoMETpUYecKas
nporpeccusi, cymma 0€CKOHEUHO YOBIBAIOILIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcrnosib30BaTh CBOMCTBA NOCIEIOBATENIBHOCTEW U IPOIPECCUM ISl PELLICHUS
peaNbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHNS PEaIbHbIX
IPOLIECCOB U SIBJICHUMN, IPU PEILICHUH 3a7a4 U3 IPYIUX YYEOHBIX MIPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: OmnpeleneHue,  Teopema,  CIEIACTBUE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucja 1 BLIYUCTIEHUS

OnepupoBaTh MOHATHSMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh MOHATHEM: CTETIEHb C PAIIMOHATBHBIM MOKA3aTEJIEM.

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

YpaBHeHUs U HEPABEHCTBA



[IpumeHsAT, CBOMCTBAa CTENEHWM i1 MpeoOpa3oBaHUsl  BBIPAXKEHMUIA;
OIIEPUPOBATh MOHATUAMM: IIOKA3aTEIBHOE YPaBHCHHUE U HEPABEHCTBO; peIlaTh
OCHOBHBIE THIIBI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoeinosiHATh  mpeoOpa3oBaHUsl  BBIPAXKEHUN, COAEpXkAIIMX JOrapu(msl;
ONEepUPOBATH MOHATUAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPAaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a1a4.

HaxonuTh pemieHnss NpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALIMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTrh peajibHble CUTyalliM Ha S3bIK€ aiareOpbl, COCTAaBISThH
BBIDAXXCHMS, YPaBHEHUs, HEPABEHCTBA U CHUCTEMBl II0 YCIOBHK 3aJayM,
MCCJIeI0BATh OCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanueckas  (QYHKIUA, [POMEKYTKU
MOHOTOHHOCTH (DYHKIIMHM, TOYKH OKCTpemMyMa (QyHKIuMH, HauOoisblliee U
HauMEHbIIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BaTh HX IS
ucclieIoBaHus QyHKIUY, 3aJaHHON rpapuKoM.

OmnepupoBaTh MOHATUAMM: IpaUKU MOKa3aTENbHOH, Jorapupmuueckon M
TPUTOHOMETPUYECKUX (YHKIMM; M300pakaTh UX HAa KOOPAMHATHOM IJIOCKOCTH U
UCIIOJIB30BATh I PELICHHs] YPABHEHUN U HEPABEHCTB.

N300paxarh Ha KOOPAMHATHOM MJIOCKOCTHU I'paUKU JUHEWHBIX YpaBHEHUH U
UCIIOJIB30BATh UX [l PELICHUs CUCTEMBI JINHEUHBIX YPABHEHUM.

Hcnonp3zoBaTh rpaduku (QyHKUMH JUIs HMCCIEAOBAHUS MPOLECCOB U
3aBHUCUMOCTEN U3 IPYruX y4eOHbBIX TUCIUIUINH.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OmnepupoBaTh MOHATHAMH: HENpPEpbIBHAS (YHKIMS; TPOU3BOAHAS (YHKIINY;
MCITIOJIb30BaTh TEOMETPUICCKUN U PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a7ay.

Haxoautb npou3BoAHbIE 3JIEMEHTAPHBIX (PYHKIIUM, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHH.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3YyIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO JUISl HAXOXKICHUS HAWIY4dlIEro pPEUICHUus B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a49ax.

OnepupoBaTh MNOHATUSAMH: IepBOOOpa3Hass W  HMHTErpall; IMOHHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxoauTs mepBooOpa3HbIe 2JIEMEHTAPHBIX ()YHKIINN; BEIYUCIATH HHTETPAI 10
dbopmyne Herorona—JleitOnuma.

Pemate mpuknagHbie 3aavyd, B TOM YHCJIE COIHMATHLHO-DPKOHOMHYECKOTO U
¢u3ndyecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
MHOK€ecTBa pallHOHAJIBHBIX U
. bubnuoreka [JOK
1 JIeMCTBUTENILHEIX uncen. ParmmonansHbIe 14 1
https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6 bubnuoreka [JOK
roxasarejieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—OW CTETEHH. 18 | bubnuoreka [IOK
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJibl
bu6mmoreka [IOK
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKUE 22 1
https://m.edsoo.ru/1568aba3
YpaBHEHUS
bu6mmoreka [JOK
5 [TocnenoBarenbHOCTH U IPOTPECCUH 5
https://m.edsoo.ru/1568aba3
6 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 | bu6mmoreka [JOK
3HAHUI https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
bubmmoreka [{OK
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmmuyeckas KITHSL.
puc Py Bu6morexa 1[OK
2 Jlorapudmudeckre ypaBHEHUS U 12
https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpudeckune KITUW U UX
P P Py Bu6nuorexa [IOK
3 rpaduku. TpuroHoMmerpuueckue 9 1
https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBoanas. [Ipumenenre npou3BoIHON 24 1 hitps+//m.edsoo.ru/f1 1cdafd
5 NHterpain u ero npuMeHeHus 9 bubmmorexa [OK
https://m.edsoo.ru/f11c4afd
6 Cucrembl ypaBHCHUI 12 1 bubmorexa HOK
https://m.edsoo.ru/f11c4afd
7 HarypanesHble u nensie yncna 6 Bubmiorexa OK
https://m.edsoo.ru/f11c4afd
g [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 ) bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
MHO3K€eCTBO, ONepaIuy HaJl
bubmmoreka [{OK
1 MHOXeCTBaMH. /lnarpaMmsl 1
. https://m.edsoo.ru/746d5dce
Ditnepa—Benna
PammmonansHEIe YMCia.
) OOBIKHOBEHHBIE U JECITUYHEIE 1 bu6moreka [IOK
JpoOH, IPOIIEHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
MePUOANIECKUE APOOH
ApubdmMeTrnueckue orneparuu ¢
3 palMOHAIBHBIMU YUCIIAMU, | bu6mmoreka [IOK
npeoOpa3oBaHUs YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKCHUH
[Ipumenenue npobeli ¥ MPOLIEHTOB
4 JUISL peIIeHUs] MPUKIIAHBIX 3a7a4 U3 | bubnuorexa [JOK
pa3IMYHBIX OTpacieil 3HaHUHU 1 https://m.edsoo.ru/44dd1046
peabHOM KU3HU
[Ipumenenue npobeii ¥ MPOIEHTOB
5 JUIS peIlieHUs MPUKIATHBIX 33734 U3 | bubnunoreka [JOK

Pa3IUYHBIX OTpacCiel 3HaHUU U
peanbHOM KU3HU

https://m.edsoo.ru/d99d8c74




JlelicTBUTEIbHBIE YHCIIA.

bubmuoreka [JOK

6 PanrionansHbIe ¥ MppalMOHAIbHbBIC
https://m.edsoo.ru/2f36a36f
0 (]

7 ApupmeTrueckue onepanum ¢ bubnuorexa [JOK
JNEUCTBUTEILHBIMHU YU CIIAMU https://m.edsoo.ru/a97a12d9
[TpubnmkEHHBIC BRIYUCIICHUS,

bubmmoreka [IOK
8 MpaBuUiia OKPYTJICHHS, IPUKUIKA U
. https://m.edsoo.ru/cb723fbd
OIIEHKA Pe3yJIbTaTa BBIUUCICHUN

9 TokecTBa U TOXKISCTBCHHBIC bubmmoreka [{OK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15

bu6moreka [IOK

10 VYpaBHEHHE, KOPEHb YPABHEHUS

https://m.edsoo.ru/11ac68be

1 HepaseHnctBo, pemenue bubnuoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/50bdf26d

bu6mmoreka [IOK

12 Merto epBaJIo

TOR HHTCPBATIOB https:/m.eds00.ru/775£5d99
Pemenue nensix u qpoOHO-

13 aIMOHANBHEIX YPaBHEHUN U bubmorexa LHOK
patt P https://m.edsoo.ru/6ec7al107
HEPABEHCTB
KonTtponbHas padoTa o teme
"MHoOecTBa pallMOHAIBHBIX U

. bubnuoreka [JOK
14 e CTBUTEIILHBIX YHCEIL.
https://m.edsoo.ru/1914a389
PaunonaneHble ypaBHEHUS U
HEepaBeHCTB"
DyHKIMA, CIOCOOBI 3aJaHUs
yH bu6mmoreka [JOK
15 ¢byskun. BzanMuo oOpatHbie

GbyHKITII

https://m.edsoo.ru/226eeabf




I'paduk pynkuu. Odnacth
OTIPEJICIICHUST 1 MHOYKECTBO

. bubnuorexa [JOK
16 3HayeHui GpyHkuu. Hymu
https://m.edsoo.ru/763e75ee
¢bynkuuu. [IpoMexyTku
3HAKOIMOCTOSIHCTBA
b K
17 UYérHble 1 HeUETHBIE PYHKLINN nommorexa 110
https://m.edsoo.ru/ff4564ad
CreneHs C 1eJbIM [TOKA3aTEeIEeM.
bubmmoreka [{OK
18 CrangaptHas ¢popMa 3anucu
. https://m.edso00.ru/66446d3e
JEMCTBUTENHLHOTO YnCIa
Hcnonp3oBanue moaxo e
19 (hopMBI 3aITUCH JIEHCTBUTEIBHBIX bubnuoreka [JOK
YUCEN IJIS peLeHUs IPAKTUYECKUX https://m.edsoo.ru/6eadc6f1
3a/1a4 ¥ IPEACTABICHUS JAHHBIX
Crenennas KIS C
20 Har aJ'IBHI)gi/IYII:II €JIBIM bubamorera LHOK
P e https:/m.edsoo.ru/325a047
nokasaresnem. E€ cBoiicTBa u rpaduk
51 ApubMeTnuecknii KOpeHb bubnnoreka [IOK
HaTypaJbHOU CTENIEHU https://m.edsoo.ru/d82c36d4
” ApubdMeTnueckuii KOpeHb bubnuorexa [JOK
HaTypaJbHOW CTENIEHU https://m.edsoo.ru/fe7fc4db
3 CpoiicTBa apuPpMETUUECKOTO KOPHS bubnunorexa [JOK
HaTypaJbHOU CTENEHU https://m.edsoo.ru/d0f0b260
4 CpoiicTBa apuPMETUUECKOTO KOPHS bubnunoreka [JOK
HaTypaJbHOU CTEIEHU https://m.edsoo.ru/c3389865
)5 CpoiicTBa apuPpMETUYECKOTO KOPHS bubnunoreka [JOK

HaTypaHLHOﬁ CTCIICHU

https://m.edsoo.ru/444c¢4b9c




26 JlelicTBus ¢ apupMETHIECKUMU bubmuoreka [IOK
KOpPHSIMH N—OU CTEIIECHU https://m.edsoo.ru/54b815¢c5
7 JlelicTBus ¢ apuMETHICCKUMU bubnuorexa [JOK
KOpPHSIMH N—OW CTEIIEHU https://m.edsoo.ru/83105a0e
)% JlelicTBus ¢ apuMETHICCKUMU bubnuorexa [JOK
KOpPHSIMH N—OW CTEIIEHH https://m.edsoo.ru/2ablc7bc
79 JleiicTBus ¢ apupMeTHUECKUMU bubnuorexa [JOK
KOPHSIMU N—O# CTEIEHU https://m.edsoo.ru/eacb053c
30 JleiicTBus ¢ apupMeTHUECKUMU bubnuorexa [JOK
KOpPHSIMH N—OW CTENEHU https://m.edsoo.ru/8a5adas 1
31 Pemrenne nppanmoHaIbHBIX bubnuoreka [IOK
YPaBHEHH U HEPABEHCTB https://m.edsoo.ru/69106ae7
Pemrenne nppanmoHaIbHBIX bubnuoreka [JOK
32 .
YPaBHEHUHN U HEPABEHCTB https://m.edsoo.ru/9362fea9
13 Pemenue nppannoHanbHbIX bubnuoreka [IOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenue nppannoHanbHbIX bubnuorexa [JOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e
Pemenue nppannoHanbHbIX bubnuorexa [JOK
35 .
YPaBHEHHUH U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CpoiicTBa u rpaduK KOpHS n-oi bubnunoreka [JOK
CTeIleHUu https://m.edsoo.ru/ebOcc5e3
7 CgoiicTBa u rpaduK KOpHS n-oi bubnunorexa [JOK
CTeIleHU https://m.edsoo.ru/5f29b9b5
KonTposnpHas paboTa o teme
13 "ApudmeTrueckuii KOpeHb n—oi bubnuoreka [IOK

crenieHy. MppannoHanbHele
YPaBHEHUs U HEpPAaBEHCTBA"

https://m.edsoo.ru/f13af630




39 CuHyc, KOCUHYC M TaHT€HC bubnmoreka [JOK
YUCIIOBOI'O apryMeHTa https://m.edsoo.ru/5f605ed0
40 CuHyc, KOCUHYC M TAaHT€HC bubnuorexa [JOK
YHCIIOBOI'O apryMeHTa https://m.edsoo.ru/ec9f4d78
41 ApKCUHYC, apKKOCUHYC U bubnuorexa [JOK
apKTaHT€HC YUCIJIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
4 ApKCHHYC, apKKOCHHYC U bubnuorexa [JOK
apKTaHI'€HC YUCIJIOBOTO apryMeHTa https://m.edsoo.ru/f1{f9220
Tpuronomerpuueckasi OKpy>KHOCTb,
43 0111) e eneHH: T I/IFOHOMe”EyI)/IK‘IeCKI/IX brbmmorexa [TOK
PEACTIEHIE TP P https:/m.edsoo.ru/6df195a0
(YHKIIHMI YHUCIOBOTrO apryMeHTa
TpuronomeTrpuueckas OKpy>KHOCTb,
44 05 € eneHHep T I/IFOHOMeEyI)/IK‘IeCKI/IX Bubnmorexa [IOK
pent . P P https://m.edsoo.ru/6b61¢c578
(yHKIIHMI YKUCIOBOTrO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
hopmyIsl https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuorexa [JOK
hopmyisl https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuorexa [JOK
hopmyisl https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnunorexa [JOK
(bopmMyIbl https://m.edsoo.ru/12d1413¢
49 [IpeobpazoBanue bubnunorexa [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHU N https://m.edsoo.ru/e248c5fc
50 IIpeobpazoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/09ba5b3d
51 IIpeobpazoBanue bubnuoreka [IOK

TPUTOHOMCTPUUCCKUX Bpra)KeHI/Iﬁ

https://m.edsoo.ru/1f4655da




57 [IpeobpazoBanue bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/76ce9958
53 [IpeobpazoBanue bubmoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/8fa598b5
54 Pemrenne TpuroHoMeTprU4ECKUX bubnuorexa [JOK
yYpaBHEHUH https://m.edsoo.ru/6baefe19
55 Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/alf8d141
56 Pemrenne TpuroHoMeTpu4eCKuX bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/65a0f2d0
57 Pemrenne TpuroHoMeTpru4ECKUX bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/0d8a770d
53 Pemrenne TpuroHoMeTprU4ECKUX bubnuoreka [JOK
YpaBHEHUU https://m.edsoo.ru/cec28774
59 Pemenne TpuroHOMeTpUYECKUX bubnuoreka [IOK
ypaBHEHUU https://m.edsoo.ru/ebeec650
O6061mmenue mo remMaM "OCHOBHBIE
TPUTOHOMETPUUYECKHE (HOPMYJIBL. BuGmiorexa LOK
60 Tpuronomerpuyeckue
. https://m.edsoo.ru/aed44acdc
ypaBHeHus'"/Bcepoccutickas
IIpoBepoyYHas pabora
KonTposnpHas paboTa o teme
"®opMysbl TPUTOHOMETPUH. BuGmiorexa LOK
61 TpuroHomerpuyeckue
. https://m.edsoo.ru/b46a8228
ypaBHeHus"/Bcepoccuiickas
IIpoBepoyYHas pabora
& Apudpmernueckas u bubnuoreka [IOK

TCOMETPHUUCCKAA TPOTPECCCUH.

https://m.edso0.ru/d36669{8




Hcnonp30Banue nporpeccuu uist
peuICHrA pCAJIbHBIX 3aaa4
MIPUKIIAITHOTO XapaKTepa

BeckoneuHo yObIBaromias
reOMETPUYECKas IIPOTPECCHs.

bubmmoreka [{OK

63 Cymma OeckOHEYHO yObIBaroIIen ! https://m.edsoo.ru/1cbf72b1
T€OMETPUUECKOM MPOTPECCUU
bubmmoreka [{OK
64 opmyIa CIOFKHIBIX MPOLCHTOB ! https:/m.eds0o.ru/538fc437
65 ®dopmyra cI0KHBIX TPOLIEHTOB 1 bubamorexa LOK
https://m.edsoo.ru/c2627eca
O0o001enue, cucTeMaTH3aIus
66 3HAHUH 32 Kypc anreOpbl U Havasl 1 bubmuorexa [JOK
MaTeMaTu4ecKoro anaumsa 10 https://m.edsoo.ru/33e6629¢
KJjlacca
67 Hrorosas koHTpoJbHAs paboTa 1 bubmorexa OK
https://m.edsoo.ru/188bbf6e
O0o001enue, cucTeMaTH3aIus
68 3HaHUH 3a Kypc ajureOpbl U Havall | bubnuorexa [JOK
MaTteMarudeckoro anaimsa 10 https://m.edsoo.ru/49f1b827
KJjlacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

KosnnuyectBo 4yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpopnrre | [paxrireciie H3y4eHHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcsl
| CreneHs ¢ palluOHAIBLHBIM | bubnnorexa [JOK
IoxasareyieM https://m.edsoo.ru/a52939b3
2 CBoiicTBa cTeneHN 1 bubmorexa HOK
https://m.edsoo.ru/ff601408
3 [IpeoOpa3oBanue BbIpaskeHUH, 1 bubnuoreka [JOK
COJZIEpKAIMX pallMOHATIBHBIE CTEIEHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3oBaHue BbIpaskeHUH, 1 bubnuoreka [IOK
COJEepIKalUX pallHOHAIIBHBIE CTEIICHU https://m.edsoo.ru/343c6b64
5 [IpeobpazoBaHue BRIpAKEHUH, | bubnuoreka [IOK
COJZIEpKAIMX PallMOHAJTIbHBIE CTEIEHU https://m.edsoo.ru/4064d354
6 [TokazaTenbHbIE ypaBHEHUS U | bubnuoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/be76320c
7 [TokazaTenbHbIe ypaBHEHUS U 1 bubnuorexa [JOK
HEPAaBEHCTBA https://m.edsoo.ru/3d408009
2 [Toka3arenbHble ypaBHEHUS U | bubnuoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/bd5ffOec
9 [Toka3arenbHble ypaBHEHUS U | bubnuorexa [IOK
HEPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 Iloka3zarenbHble ypaBHEHUS U | bubnuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/536de727
1 [TokazarenbHas GpyHKIHUSA, €€ CBOMCTBA | bubnmnoreka [JOK
u rpadpuk https://m.edsoo.ru/85bc8132




KonTtposnpsHas paboTa o teme
"CteneHs ¢ palMOHAIbHBIM

bubmmoreka [{OK

12 nokaszarenem. [lokazarenpHas
https://m.edsoo.ru/58e8e2{2
¢byskmus. [Toka3aTelbHbIC YpaBHCHUS
1 HepaBeHcTBA"
13 Jlorapudwm uncna bubmorexa HOK
https://m.edsoo.ru/3e3230d4
14 JlecaTuuHbIE U HaTypaJIbHbIE bubnuorexa [JOK
Jorapu(pmsl https://m.edsoo.ru/lea72162
15 [IpeoOpa3oBanue BbIpasKeHUH, bubnuoreka [JOK
CoJIepXKaIiux Jorapudmol https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBanue BbIpaskeHUH, bubnuoreka [IOK
CoJIepXKaIIux JorapudmMbl https://m.edsoo.ru/4beff03b
17 [IpeobpazoBaHue BRIpAKEHUH, bubnuoreka [IOK
coJIepXKaIiux Jorapudmol https://m.edsoo.ru/fe189f2d
18 [IpeobpazoBaHue BhIpAKEHUH, bubnuoreka [IOK
coJIepXKaIiux Jorapudmol https://m.edsoo.ru/fadb8aas
19 Jlorapudmuueckue ypaBHEHUS U bubnuorexa [JOK
HEPAaBEHCTBA https://m.edsoo.ru/3034724e
20 Jlorapudmuueckue ypaBHEHUS U bubnnoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/712ac2d9
)1 Jlorapudmuueckue ypaBHEHUS U bubnunoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/9e3f4bc9
” Jlorapudmuueckue ypaBHEHUS U bubnunorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/15bclctb
3 Jlorapudpmuueckast QyHKIM, €€ bubnuoreka [IOK

CBOIicTBa U rpaduk

https://m.edsoo.ru/d68bbe9d




24 Jlorapudmruuaeckas GyHKIus, €€ bubnmoreka [JOK
CBO#iCTBA U rpaduk https://m.edsoo.ru/9d102051
)5 Tpuronomerpuieckue GyHKIUH, UX bubnuorexa [JOK
CBOMCTBA ¥ TpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpudeckne GyHKINHU, HX bubnuorexa [JOK
CBOWCTBA ¥ TpaduKu https://m.edsoo.ru/d2e4601b
7 Tpuronomerpruyeckue GyHKINU, UX bubnuorexa [JOK
CBOMCTBa U rpaduku https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpruueckue GyHKINU, UX bubnuorexa [JOK
CBOMCTBa U rpapuku https://m.edsoo.ru/24ab3c53
29 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/5272b9al
30 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [JOK
HEPABEHCTB https://m.edsoo.ru/0c837397
31 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
1 [Ipumepsl TPUTOHOMETPUUECKUX bubnuorexa [JOK
HEPABEHCTB https://m.edsoo0.ru/0f903c75
KonTposnpHas paboTa 1o teme
"Jlorapudmudeckas QyHKITHA.
Jlorapugmuueckue ypaBHEHHsS U BuGmiorexa LIOK
33 HepaBeHcTBa. TpuroHoMerpudeckue
https://m.edsoo.ru/10130727
(GYHKIMHM B UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHCTBA"
34 HenpepbiBHBIE QYHKITHH Bubmmorexa LIOK

https://m.edsoo.ru/403bfb0d




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

bubmuoreka [JOK

35 HEPABEHCTB https://m.edsoo.ru/6db0b423
36 Meron MHTEPBAJIOB [UIsl pELICHUS bubnuorexa [JOK
HEPaBEHCTB https://m.edsoo.ru/Oadbcelb
bubnuorexa [JOK
37| Hpoussoauas pymiciuti https://m.edSO(])_.[ru/O73lad3d
bubnuorexa [JOK
38 | Tlpomsrowas ymkiuii https://m.edsoc])_.lru/723dd608
39 I'eomerpuueckuii u puznyeckuit bubnuorexa [JOK
CMBICJI IIPOU3BOTHOM https://m.edsoo.ru/6¢c8d36ff
40 I'eomerpuueckuii u puznyeckuit bubnuoreka [JOK
CMBICJI IIPOU3BOTHOM https://m.edsoo.ru/a413eca9
A1 [Ipon3BOIHBIE 3IIEMEHTAPHBIX bubnuoreka [IOK
byHKINHA https://m.edsoo.ru/c7550e5f
4 [Ipou3BoIHBIE ATIEMEHTAPHBIX bubnuoreka [IOK
byHKIMHA https://m.edsoo.ru/14ab3cdb
43 [IpousBoHAs CyMMBI, TPOU3BEACHUS, bubnuorexa [JOK
4acCTHOTO (YHKITUN https://m.edsoo.ru/c12a0552
m [IpousBoHAs CYMMBI, MPOU3BEICHHUS, bubnuorexa [JOK
4acCTHOTO (YHKITUH https://m.edsoo.ru/d598f201
45 [IponsBoaHas CyMMBbl, IPOU3BEICHHUS, bubnunoreka [JOK
YacTHOTO (hYHKIIHI https://m.edsoo.ru/1de34d4d
[IpuMeHeHne npon3BOIHOM K
46 I/I(iJ'ICILOBaHI/IIOp(byHKI_III/[Iﬁ Ha bubmnorexa [IOK
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI
[IprmeHeHnne npou3BOIHON K
47 I/I(iﬂe,[[OBaHI/IIOp(byHKLIiﬁ Ha bubmorexa LIOK

MOHOTOHHOCTB U 3KCTPECMYMBEI

https://m.edsoo.ru/a8caSad4




IIpuMeHeHnne npou3BOIHON K

bubmuoreka [JOK

48 WCCIIeIOBAaHUIO (PYHKIIMIA HA
https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHnne npon3BOIHON K
49 WCCIIeIOBAHUIO (DYHKIIMIA Ha bubmmorexa [TOK
- https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U SKCTPEMYMBI
Haxosxnenne HanOOJIBIIIETO U
bubmmoreka [{OK
50 HauMEHBIIETo 3HaueHus (PyHKIMH Ha
https://m.edsoo.ru/fac78f05
OTpEe3Ke
Haxoxnenne HanOOJIBIIErO U
bu6moreka [IOK
51 HauMEHBIIEero 3HaueHus (PyHKIIMH Ha
https://m.edsoo.ru/fb6a8acf
OTpEe3Ke
Haxoxnenne HanOoOJIBIIIETO U
bu6moreka [IOK
52 HaWMEHBIIETO 3HaYCHUs (PYHKIINH HA
https://m.edsoo.ru/cffcb7e5
OTpE3Ke
Haxoxnenne HanOOJIbIIErO U
53 HaWMEHBIIETO 3HaYCHUs (PYHKIINH HA Bubnmorexa [IOK
yHKH https://m.eds00.ru/d9469916
OTpE3Ke
Haxoxnenne HanOOJIBIIIETO U
bu6mmoreka [JOK
54 HaWMEHBIIETO 3HaYCHUs (PYHKIIMH HA
https://m.edsoo.ru/ad15000e
OTpE3Ke
Haxoxaenne HanOoIbIIEro U
bubnuoreka [JOK
55 HauMEHBIIIETo 3HaueHus (PYHKIIMH Ha
https://m.edsoo.ru/86adcbfd
OTpE3Ke
IIpuMmenenue npou3BOHOMN I
p p bu6mmoreka [JOK
56 HAaxO0’KJICHUs HAMIYYIIEro pEeIeHus B

MPUKIIAAHBIX 3aaavdax, I

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




OTIpEJIeTICHUs] CKOPOCTH Ipoliecca,
3aJaHHOTO POPMYIION MK rpaPuKOM

KonTtposnsHas paboTa o teme

bubmmorexa [{OK

37| "Hpomssozuai. Hpmverierie https://m.edsoo.ru/f8ed599
MIPOU3BOTHOM
58 [lepBooOpa3nas. Tabmuma bubmorexa [IOK
epBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [lepBooGpa3nas. Tabnuna bubnnorexa [JOK
epBOOOPa3HBIX https://m.edsoo.ru/30c3697b
60 HuTerpai, reoMmeTpuyecKuii u bu6moreka [IOK
(bM3UYECKU CMBICIT HHTETpaIa https://m.edso0o.ru/391272c9
61 HuTerpai, reoMmeTpuyecKuii u bu6moreka [IOK
(buznyeckuit CMbICT UHTErpaja https://m.edsoo.ru/d359fb5f
2 HuTerpai, reoMeTpuyecKuii u bubnuoreka [IOK
(bM3UYECKU CMBICIT HHTETpasIa https://m.edsoo.ru/07eb464b
63 Brruncnenue unterpana no gpopmyie bubmuorexa [JOK
Herorona—JleiiOauna https://m.eds00.ru/b9b225¢3
64 Brruncnenue unTerpaia no Gopmyie bubnuoreka [JOK
Herorona—JleiiOHuna https://m.edsoo.ru/b800deb4
65 Brruucnenue unterpana no gopmyie bubnuorexa [JOK
Herorona—JleitOHMnA https://m.edsoo.ru/f5eed075
66 Brruncnenue unterpana no popmyse bubmuorexka [JOK
Herorona—JleitOHMIA https://m.edsoo.ru/41da431a
67 Cucrembl TMHENHBIX YPaBHEHUN Bubmmorexa LIOK
https://m.edsoo.ru/b648235a
68 Cucrembl TMHENHBIX YPaBHEHUN Bubmmorexa LIOK

https://m.edsoo.ru/5ab83864




Pemrenne npukiagHeIx 3a1a4 €

. bubmmoreka [JOK
69 IIOMOIIBIO CUCTEMBI JINHEHHBIX
. https://m.edsoo.ru/a4d65ee5
yYpaBHEHUH
Pemrenne npukiagHeIx 3a1a4 €
70 IIOMOIIBI CUCTEMBI IMHEWHBIX bubnmorera [TOK
. https://m.edsoo.ru/aa5962el
yYpaBHEHUH
CucremMbl 1 COBOKYITHOCTH LIETbIX,

71 palMOHANBHBIX, UPPALMOHAIBHBIX, bubnuorexa [JOK
MIOKa3aTeIbHbIX, JOTapUPMUUECKUX https://m.edsoo.ru/48190472
YpaBHEHUH U HEPABEHCTB
Cucremsl 1 COBOKYITHOCTH IIEJIBIX,

7 paloOHANBHBIX, UPPALMOHAIBHBIX, bubnuoreka [JOK
MOKa3aTeIbHbIX, JOTapUPMUUECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUM U HEPABEHCTB
Cucremsbl U COBOKYITHOCTH LIEJIBIX,

73 palMOHANIBHBIX, HPPALIMOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECCKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHUH U HEPABEHCTB
Cucremsbl U COBOKYITHOCTH LIEJIBIX,

74 palMOHANBHBIX, UPPALIMOHAIBHBIX, bubnuorexa [JOK
MOKa3aTeIbHBIX, JIOTAaPHUPMUICCKUX https://m.edsoo.ru/81cccfe9
YpaBHEHUH U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB QyHKIU bubnunoreka [JOK
JUISl pEeLIEHUS YPAaBHEHUHN U CUCTEM https://m.edso0.ru/039949bf

76 Hcnons3oBanue rpagukoB GyHKIUH bu6nuoreka [IOK
JUISl pELLICHUs YPAaBHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79

77 IIpumeHeHne ypaBHEHUH, CUCTEM U bubnuoreka [IOK

HCEPABCHCTB K PCIICHUIO

https://m.edsoo.ru/ca878deb




MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3

Pa3IUYHBIX 00JIACTeH HAYKH U
peanbHOM KU3HU

KonTtposnsHas paboTa o teme

78 "MHTerpain u ero NpuMeHeHHs bubmorexa HOK
P pv | ’ https://m.edsoo.ru/471c735b
Cucrembl ypaBHEHUH
79 HarypanbeHble u 1iesble yncna B bubnuorexa [JOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/3ceel1327
20 HarypanbeHble u 1iesble ynucna B bubnnorexa [JOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/a35a131d
81 HarypaneHble u niesnsle yncna B bubnuoreka [JOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/ef10c4{9
bu6moreka [IOK
82 [Ipu3Haky 1eTMMOCTH LEJIBIX YHCE
https://m.edso0.ru/51696a67
83 ITpu3HaKy IETMMOCTH IEIBIX YHCEI bubmorera [IOK
P A H https://m.edsoo.ru/fab81cOe
bu6mmoreka [IOK
84 [Ipu3Haky neIMMOCTHU LEJIBIX YHCE
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpEeHUE, 0600IICHNE, bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edso0.ru/0312cf8¢
26 [ToBTOpEHUE, 0000IICHNE, bubnunorexa [JOK
cucTeMaTu3alus 3HaHUU. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpEHUE, 0000IICHNE, bubnunoreka [JOK
cucTeMaTu3alus 3HaHUU. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpeHnue, 06061IeHNE, bu6mmoreka [JOK
cUcTeMaTU3alys 3HaHWW. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
29 [ToBTOpEeHnue, 06061IeHNE, bubmmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH. ypaBHeHHﬂ

https://m.edsoo.ru/9c44c6ca




[ToBTOpEHue, 060061ICHNE,

bubmuoreka [JOK

90
cucTeMaru3anus 3HaHUK. Y paBHEHUS https://m.edsoo.ru/337aad59
[ToBTOpEenue, 060061ICHNE,
. bubnuorexa [JOK
91 CHCTEMAaTHU3alLUs 3HAHUH.
https://m.edsoo.ru/a86014el
HepasencrBa
[ToBTOpEenue, 060061ICHNE,
. bubnuorexa [JOK
92 CHCTEMAaTHU3alUs 3HAHUH.
https://m.edsoo.ru/5¢c45a60a
HepasencrBa
[ToBTOpenue, o6odIICHNE,
. bubnuoreka [JOK
93 CHCTEMAaTHU3aLUs 3HAHUH.
https://m.edsoo.ru/19304aba
HepasenctBa
[ToBTOpenue, 060611eHNE,
. bubmuorexa [JOK
94 CUCTEMAaTH3aIs 3HAHWH.
https://m.edsoo.ru/c3d4b282
HepaBencrtpa
[ToBTOpEeHue, 0600IICHNE,
95 cucremMaTu3anus 3HaHuid. CHCTEMBI bubmorera [IOK
N H ’ https://m.edsoo.ru/a20b8a4dc
ypaBHEHUU
[ToBTOpEeHUE, 0600IICHNE,
. bu6mmoreka [JOK
96 cucreMarusanusa 3HaHuH. CHCTEMBI
. https://m.edsoo.ru/a012476d
ypaBHEHUH
97 [ToBTOpEHUE, 0000MICHNE, bubnuoreka [JOK
cucreMarusanus 3HaHui. yHKuuu https://m.edsoo.ru/d620c191
08 [ToBTOpEHUE, 0000IICHNE, bu6mmoreka [JOK
cucreMarusanus 3HaHui. QyHKkuuu https://m.edsoo.ru/7017196f
bu6mmoreka [JOK
99 HTrorosas KOHTpoOJIbHAsg padoTa
p p https://m.edsoo.ru/513c9889
bu6 OK
100 HToroas kKoHTpoJbHAsA paboTa nomrorexa [

https://m.edso0.ru/2276973




O0001enue, cucreMaTn3anusa 3SHaHUH
101 3a Kypc anreOpsl U Haydall
MareMaTuueckoro anamusza 10-11

KJ1aCCOB

bubmuoreka [JOK
https://m.edsoo.ru/3330f7ef

O0001enne, cucreMaTn3anus 3SHaHUH
3a Kypc anreOpbl 1 Haval

102
maremarndeckoro agaiamsa 10-11

KJ1aCCOB

bubmmorexa [{OK
https://m.edsoo.ru/cead345e

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

102







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

Anrebpa u Hauana ananuza, C.M.Hukonbckuii, M., [IpocBemenune, 2021

METOJINYECKHUE MATEPHAJIBI J1JI51 YYUTEJISA
JunakTruueckue Matepualsl Mo anreope u Hadasiam aHanu3a, M. K.IToranos, M.,

ITpoceenienue, 2021

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET

fipi.ru

sdamgia.ru






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 595079120666552259363833422548667397541845386437
Bnageney bapaBaw Onkra HukonaeeHa

OeicTevTened C17.08.2024 no 17.08.2025



http://www.tcpdf.org

		2024-10-14T12:30:13+0500




