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NOACHUTE/IbHAA 3ANMUCKA

YuyebHbIN Kypc «Anrebpa M Hayana maTeMaTMYECKOro aHanu3a» ABAAETCA
OAHMM M3 Hambonee 3HaAYMMbIX B Nporpamme cpegHero obuero obpasoBaHus,
MOCKO/IbKY, C OA4HOMN CTOPOHbI, OH obecneuymBaeT MHCTPYMeEHTaNbHYyt0 6a3y ana
M3y4eHMA BCEX eCTeCTBEHHO-HaYy4YHbIX KypCOB, a C APYroi CTOpOHbl, dopmupyeT
Nnoruyeckoe u abcTpakTHoe MblilwaeHMe oby4yatoWwmnxca Ha YPoBHE, HEOHBX0A4MMOM
AN 0CBOEHUS MHPOPMATUKK, 06LLECTBO3HAHUA, UCTOPUMK, CTIOBECHOCTU U APYIUX
ANCUMNANH. B pamkax paHHoro y4yebHoro Kypca obyvarouwmecs oBnageBatoT
YHUBEPCANbHbIM A3bIKOM COBPEMEHHOM HayKW, KoTopas ¢opmMyanpyeT CBOM
AOCTUXKEHMA B MaTeMaTUyecKol popme.

Y4yebHbI Kypc anrebpbl U HAaYan MaTeMATMYECKOro aHa/an3a 3aKknagbiBaeT
OCHOBY [ANA YCNEWHOro OBNaAeHMA 3aKoHamu ¢U3MKKM, xumum, 6uonorum,
NMOHMMAHMA OCHOBHbIX TEHAEHLMIN Pa3BUTUA SKOHOMMKUN N OOLLLECTBEHHOM KU3HM,
No3BO/JIAET OPUEHTUPOBATLCA B COBPEMEHHbIX LMPPOBbLIX M KOMMbIOTEPHbIX
TEXHONOIMAX, YBEPEHHO MCMO/b30BaTb MX ANA AanbHelwero ob6pa3oBaHMA U B
noBCceAHEBHOM M3HU. B TO e BpemA oBnageHue abCTpPaKTHbIMU U N1OTMYECKM
CTPOrMMM KOHCTPYKUMAMM anrebpbl M MaTeMATMYECKOro aHanv3a pas3BuMBaeT
yMeHWe HaxoAuTb 3aKOHOMEPHOCTU, OOOCHOBbIBAaTb MCTUHHOCTb, A0Ka3biBaTb
YTBEPKAEHMA C MOMOLLbIO MHAYKLMM U paccyXaaTb AeAYKTUBHO, MCNOb30BaTb
obobuieHne W KoHKpeTMsaumio, abcTparMpoBaHue U aHanoruto, dopmupyet
KpeaTMBHOE N KPUTUYECKOE MblLUEHUE.

B xoae v3yyeHua yyebHOro Kypca «Anrebpa M Havana maTemMaTU4ecKoro
aHanusa» obyyatolwmecs Nosy4atoT HOBbIN OMbIT pelweHna NPUKAaL4HbIX 3a4aud,
CaMOCTOATENIbHOrO MOCTPOEHUS MaTeEMATUYECKUX MogeNel peanbHbIX CUTyauun,
WHTEpNpeTauuMmM  MONYYEHHbIX  peLleHUi, 3HaKoMATCAs C  NpuMmepammu
MaTeMATUYECKUX 3aKOHOMEpHOCTeM B MPUPOAE, HAyKe WU UCKYcCTBe, C
BblAAIOLWMMUCA MAaTEMATUYECKMMU OTKPLITUAMMU N UX aBTOPAMM.

YuyebHbih Kypc 06nagaeT 3HauMTeNbHbIM BOCMMUTATE/IbHbIM MOTEHLMANOM,
KOTOpbIM peanmnsyetca Kak 4epe3 y4yebHbI maTepuasn, CnocobCTBYHOWMMN
GOpMMNPOBAHMIO HAYYHOTO MWPOBO33PEHMA, Tak U 4yepe3 cneuuduKky yvebHom
AEeATeNbHOCTH, Tpebylower nNpPoAOKUTENbHON KOHUEHTPaUMM BHUMAHUS,
CaMOCTOATENIbHOCTU, aKKYPATHOCTM M OTBETCTBEHHOCTM 3@ NOJIYYEHHbIN pe3ynbTarT.

B ocHoBe meToAuKM ob6yyeHUAs anrebpe M Hayasam MaTeMaTUYecKoro
aHanM3a NIeXUT AeATEeNbHOCTHbIM NPUHLUMN 06yYeHuA.

B cTpykType yuyebHoro Kypca «Anrebpa 1 Ha4yana maTeMaTUYECKOro aHanM3a»
BblAENEHbl C/leAyloWme CoAeprkaTe/ibHO-mMmeToauMyeckme AnHuKM: «Yucna wm
BbluMCneHUa», «PyHKUMM N rpadukm», «YpaBHeHMA M HepaseHcTBa», «Havyana



MaTemMaTU4ecKoro aHanuza», «MHoXecTBa W  NOrMKa». Bce OCHOBHble
coAep’KaTebHO-MEeTOANYECKME NIMHUM M3YYaloTCA Ha NPOTAXKEHMU ABYX NneT
oby4YeHUA Ha ypoBHe cpepHero obuiero obpa3oBaHUA, eCTeCTBEHHO L0MOJHAA
APYr Apyra v NOCTEMNEHHO HacbIWanACb HOBbIMU TeMaMn U pa3aenamu. [aHHbI
y4ebHbIN Kypc ABNAETCA WHTErpaTMBHbIM, MOCKONAbKY 06beguHsaeT B cebe
CoAep’KaHMe HECKONbKUX MaTeMaTUYECKUX AUCUMNAWNH, TakKMX Kak anrebpa,
TPUFOHOMETPUA, MAaTEMATUYECKMIA aHaNN3, TEOPUA MHOKECTB, MaTeMaTUYecKas
nornka u apyrve. Mo mepe TOro Kak obyvatowmeca oBnagesatoT BCE bonee
LWMPOKMM MaTeEMATUYECKMM annapaTom, Y HUX nocnegoBaTesibHO GopmMupyeTca u
COBEPLUEHCTBYETCA YMEHMe CTPOUTb MaTeMaTUYeCKyld MOAEeNb peasibHOM
CUTYyaUnUK, NPUMEHATb 3HAHWUSA, NOJIYYEHHbIE NMPU U3yYeHUM y4yebHOoro Kypca, ans
peleHna camMocToATeNbHO CGOPMYNMPOBAHHOM MaTeEMATUYECKOM 3a4a4M, A 3aTEM
MHTEpPNPEeTMPOBATb CBOM OTBET.

CopeprkaTeibHO-MeToANYEeCKana IMHUA «4YUcna M BblYMCNEHMA» 3aBepluaeT
dbopmnpoBaHMe HaBbIKOB UCNONb30BaAHMA AEUCTBUTENbHbBIX YMCEN, KOTOpoe bblo
HayaTo Ha YypOBHEe OCHOBHOro 0buero obpasoBaHma. Ha ypoBHe cpegHero obuiero
obpasoBaHMa ocoboe BHMMaHue ypenAetcds (GOPMMPOBAHUIO  HABbLIKOB
PaLMOHANbHbIX BbIYMC/AEHWUI, BKAKOYAOWMX B ceba MCNosb30BaHWE pPa3/INYHbIX
dopm 3anmucu uucna, ymeHue penatb MNPUKUAKY, BbINOAHATb NPUOANMKEHHbIE
BbIYMC/IEHWNSA, OLLEHMBATb YMC/IOBbIE BbIPa*KeHUA, paboTaTb C MaTeEMATUYECKUMMU
KOHCTaHTaMW. 3HaKoMble OOy4YaloWMMCA MHOMECTBA HaTypasbHbIX, LENbIX,
PaUMOHANbHbIX W OEeNCTBUTENbHbIX  4YMCeN  AOMOJIHAKTCA  MHOMECTBOM
KOMMNAEKCHbIX 4Yucen. B Kakgom M3 3TUX MHOXECTB paccMaTpuBatoTCH
CBOWCTBEHHble emy cneuuduyeckne 3agaunm M onepauun: AeneHwe Haueno,
onepupoBaHMe OCTaTKAMM Ha MHOMKeCTBe LUenblX 4Yucen, ocobble CBOMCTBA
PaLMOHANbHbIX U MPPALMOHaNbHbIX Yncen, apudmeTnyeckne onepaummn, a TakxKe
N3B/IeYEHNE KOPHA HATypPasibHOM CTEMEHW HA MHOMKECTBE KOMMIEKCHbIX Yncen.
Bnarogapa nocnegoBaTe/ibHOMY PACLWIMPEHUIO KpPyra WCMNOb3YEMbIX YUCEN U
3HAKOMCTBY C BO3MOXHOCTAMM UX MPUMEHEHUA ANA PELEeHUA Pas3/IMYHbIX 3a4ad
dbopmupyeTca npeacTtaBieHME O eAMHCTBE MATEMATUMKU KaK Hayku u eé ponau B
NOCTPOEHUN MOoJeNelr peanbHOro MMUpa, WMPOKO UCMONb3yTCA 0bobuieHne m
KOHKpeTM3aums.

JInHna «YpaBHEHUA M HepaBEHCTBa» Peann3yeTca Ha NPOTAMEHWUM BCEero
obyyeHMa Ha ypoBHe cpeaHero obuiero obpasoBaHMA, MOCKOJIbKY B KarKaoM
pasgene [porpammbl NpeaycMOTPEHO pelleHWe COOTBeTCTBYHWMX 3aaad. B
pe3ynbtate obyvalowmeca OBNALEBAOT pPa3/INYHbIMKU  METOAaMU  pelleHus
PaLUMOHaANbHbIX, WPPALMOHANbHbIX, MOKa3aTe/bHbIX, NOrapuPMUUYECKUX U
TPUrOHOMETPMYECKUX YPaBHEHWN, HEPABEHCTB W CUCTEM, a TaKXe 3ajad,



coZepXawmx napameTpbl. [oNy4eHHble YMEHMA LWMUPOKO WCMNOAb3YTCA MNpu
nccnefoBaHnn GpyHKLMUM C NOMOLLbIO MPOM3BOAHON, NPU PeLleHMN NPUKNALHbIX
3a4a4 M 33434 Ha HaxoXKAaeHne HanboNbWMX U HAMMEHbLUMX 3HAYEHUN QYHKLIUMN.
[aHHaA copeprkaTtenbHan NNHUA BKAOYaeT B ceba Takke GopMUpOBaHME YMEHUN
BbINONHATL  pacyétbl nNo  ¢opmynam, npeobpa3oBaHUs  pPaLLMOHANbHbIX,
NppPaLMOHaNbHbIX U TPUTOHOMETPUYECKMX BbIPAKEHUMN, A TaKXKe BbIPaAXKEHWUN,
cofepawmx creneHn u norapudmbl. bnarogapa msyveHuto anrebpanyeckoro
MaTepuana nNpPOUCXOAUT  JajibHellee  pa3BUTUE  aNrOPUTMMUYECKOro U
abCTpaKTHOro mblwneHma obyyatowmxca, GOPMUPYHOTCA HABbIKU AeAYKTUBHbIX
paccykgeHun, paboTbl C  CMMBOJIbHbIMM  dOpmamun,  npeacTaBAeHMUA
3aKOHOMEPHOCTEM WM 3aBUCMMOCTEN B BMAE PABEHCTB M HepaBeHCTB. Anrebpa
npegnaraetr 3PPeKTUBHblIE MHCTPYMEHTbl ANA pelweHMA NPaKTUYEeCKUX W
eCTeCTBEHHO-HAY4YHbIX 3a4a4y, HarnA4HO AEMOHCTPUPYET CBOM BO3MOMKHOCTM KaK
A3bIKa HAYKMWU.

CoaepKaTtenbHO-MmeToANYEeCKans ANMHUA «DPYHKUMM UM rpadUKU» TecHo
nepensetaeTca C APYrMMWU AUHUAMM y4ebHOro Kypca, NMOCKONAbKY B KAaKOM-TO
CMblIC/1e 334aET NOCNeA0BaTENIbHOCTb M3yYeHMA maTepuana. M3yyeHune cTeneHHoM,
NMoKasaTeNbHOWN, I0rapuPMmNYECcKOn N TPUFOHOMETPUYECKUX PYHKLUUIM, X CBOMCTB
N rpaduKoB, NCNONb30BaHUE YHKUUIM AN peweHnsa 3a4ay 13 ApYyrux ydyebHbIx
npeaMeToB M PeanbHOM XKU3HU TECHO CBA3AHO KaK C MaTeEMATMYECKMM aHa/IN30M,
TaK U C peleHMemM ypaBHEHWN U HepaBeHCTB. lpu 3Tom Honbwoe BHMMaHWe
yaenaetca GoOpMMUPOBaHUIO YMEHMUA BblparkaTb GOpPMyIaMmn 3aBUCUMOCTU MEXAY
Pa3INYHbIMU BEIMYMHAMM, WUCCNEAO0BATb MOJYYEHHble QYHKLUU, CTPOUTb WX
rpadukn. MaTtepuan 3ToM coaepKaTeibHOM IMHUM HaUEeNeH Ha Pa3BUTUE YMEHUN
M HaBbIKOB, MO3BONAKOLWMX BblpaxaTb 3aBUCMMOCTU MeEXAY BENNYMHAMWU B
pasnnMyHOM dopme: aHANUTUYECKON, rpaduyeckon U cnosecHo. Ero nlyyeHue
cnocobcTByeT pPa3BUTUMIO  AaNrOPUTMMYECKOTO  MbIWNEHMA, cnocobHocTM K
0606LEHNIO U KOHKPETU3aLMN, UCMONb30BAHMIO aHANOTUN.

CopeprkaTenbHana NNMHMA «Hayana maTtemaTMyeckoro aHanmMsa» nossosseT
CYLLECTBEHHO PACWIMPUTb KPYr Kak MaTeMATUYECKUX, TaK M MPUKAALHbIX 3a4au,
AOCTYNHbIX O0OYYalOWMMCA, TaK KaK Yy HUX MOABAAETCA BO3MOMHOCTb CTPOMUTb
rPaduKN CAOXHBbIX QYHKUWIA, onpeaenaTb UX Haubonbwune W HauMMeHbLuMe
3HaAYeHUA, BbIYMCNATL Naowaan ouryp u obbEMbl Ten, HaxoguTb CKOPOCTU U
yCKOpeHusa npoueccoB. [laHHas cogep)KaTenbHaA J/IMHMA OTKPbIBAET HOBbIE
BO3MOXHOCTM MOCTPOEHMA MATEMATUYECKMX MOAENEN pPeanbHbIX CUTyaLui,
NMO3BONAET HAXOAMUTb HAWNyYLEe peleHne B MNPUKAAAHbIX, B TOM 4ucne
COLMANbHOIKOHOMMYECKUX, 3a4a4aX. 3HAKOMCTBO C OCHOBAaMM MaTeEMATUYECKOTO
aHanm3a cnocobectByeT pas3BuTUMO abcTpakTHOro, ¢opMasibHO-IOTMYECKOrO U



KpeaTMBHOro MbiwneHna, GOpPMMUPOBAHUID YMEHMI pacno3HaBaTb MPOABAEHMUA
3aKOHOB MaTeMaTUKM B HayKe, TeXHUKe U UcKyccTBe. Obyvarowmeca y3HalT O
BblAAOLWMXCA pe3ybTaTax, MONYYEHHbIX B XOA4€E Pa3BUTUA MAaTEMATUKM KaK HayKW,
1 06 nx aBTOpax.

CoaepKaTenbHO-MmeToANYeCcKas NNHUA « MHOMeCcTBa U NIOTMKa» BKAKOYAET B
ceba  3/1emMeHTbl  TeOpUM  MHOXKECTB M MaTeEMATMYECKON  JIOTUKMU.
TeopeTUKOMHOXKEeCTBEHHbIe NPeACTaBNEeHMA NPOHU3bIBAIOT BECb KYPC LUKOJbHOM
MaTeMaTUKK 1 npeanaratoT Hambonee yHMBEPCAbHbIN A3bIK, 06EANHA LN BCE
pasgenbl  MaTeMaTMKM W e€é MPUNOXKEHUW, OHM  CBA3bIBAIOT  pa3Hble
MaTeMaTUYeCKNEe AUCLUUNAMHBI U UX NPUNOXKEHUA B eauHoe uenoe. Mostomy
BaXXHO AaTb BO3MOXHOCTb 0byyatowemyca NOHUMaTb TEOPETUKO-MHOXKECTBEHH bl
A3bIK COBPEMEHHON MATEMATUKM M MCNONb30BaTb €ro ANA Bblpa*KeHMA CBOMUX
MbICen. Jpyrum BaXKHbIM NPU3HAKOM MAaTEMATMKM KaK HAYKKU creayeT nNpusHaTb
CBOMCTBEHHYID el CTporoctb 06OCHOBaAHMW U CcnefoBaHME ONpeaenéHHbIM
npasuMaam  MNOCTPOEHWMA  AO0KA3aTeNbCTB.  3HAKOMCTBO C  3/1€MeHTamMM
MaTEMATMUYECKOM JNIOTMKM CnocobCTBYEeT pPa3BUTUIO IOTMYECKOTO  MblLW/IEHUA
obyuvarowmxca, No3BONAET UM CTPOUTb CBOU PACCYKAEHMA HA OCHOBE JIOTMYECKUX
npasua, OpMUPYET HAaBbIKM KPUTUYECKOTO MbILLJIEHUA.

B yuyebHOM Kypce «Anrebpa M Hayana MaTeMaATMYECKOrO aHaau3a»
NPUCYTCTBYKOT OCHOBbI MAaTEMATMYECKOrO MOZAENIMPOBAHUA, KOTOPblE NPM3BaHbI
cnocobcTBoBaTb POPMUPOBAHUIO HABLIKOB MNOCTPOEHMA MOLENEN pPeasbHbIX
CUTyauMn, wnccnefoBaHWAa 3TUX Mogener C NOMOLWbIo annapata anrebpbl U
MaTEMATMUYECKOro aHaNn3a, MHTepnpeTauum NONYYEHHbIX pe3ynbTaToB. TaKue
3a4aHMA BNAETEHbI B KaXKAbIA U3 pa3aenoB NPorpammbl, NOCKO/IbKY BECb MaTepuan
y4ebHOro Kypca WMPOKO MCNONb3YeTCA ANA PeweHMA NPUKNaAHbIX 3agady. Mpu
pelweHnn  peanbHbiX  MNPAKTUYECKUX  3agay  obyvawowmeca  pasBMBatloT
Habno4aTeNbHOCTb, YMEHME Haxo4UTb 3aKOHOMEPHOCTM, abcTparMpoBaTbCs,
Mcnonb3oBaTb  aHanoruo, 0606WaTtb UM KOHKpeTusupoBaTb npobaemy.
[JeatenbHoCTb NO (GOPMUPOBAHMIO HABLIKOB peLeHMA NPUKAAAHbIX 3a4ad
OpraHM3yeTca B NPOLLECCE M3YyYeHUA BCEX TeEM y4ebHOro Kypca «Anrebpa u Havana
MaTEMATMUYECKOro aHan3am.

Ha wu3yuyeHne yyebHOro Kypca «Anrebpa M Havana MaTEMATMUYECKOTO
aHanus3a» otBoamMTcAa 272 yaca: B 10 Knacce — 136 yacos (4 yaca B Hegentwo), B 11
Knacce — 136 yacos (4 4yaca B Hegento).

COAEPXAHUE OBYYEHUA 10

KNACC



Yucna u BbluMUCnEeHUA

PaunoHanbHble yncna. OBbIKHOBEHHbIE U AeCATUYHbIE APOOU, MPOLUEHTDI,
H6ecKoHeyHble nepuoguyeckne apobu. MpumeHeHne apobeit U NPoOUEHTOB ANS
pelleHns NPUKNAAHbIX 33434 U3 Pa3INYHbIX OTPAC/IEN 3HAHWUIM U PeaNbHOM XKUSHM.

[encreutenbHble 4ucna. PauyoHanbHble W MppaUMOHanbHble  YuMCAa.
ApudmeTnyeckne onepaumm C  AEUCTBUTENbHbIMM  ynmcnamun. Moaynb
AENCTBUTENbHOrO Yncaa U ero cBonctea. MpubAnKEHHbIe BblYMCNEHMA, NpaBuUaa
OKPYrneHus, NPUKNAKa U OLEeHKa pe3ynbTaTa BbIYMCAEHUNA.

CteneHb C Uenbim MokKasatenem. buHOm HbloToHa. WMcnonb3oBaHue
noaxoaawen Gopmbl 3aNUCK AENCTBUTENbHbBIX YNCEN ANA PELLEHMA NPAKTUYECKNX
33434 M NpeaCcTaBNEHUNA AaHHbIX.

ApndmeTnyeckmMin KopeHb HaTypasibHOM CTEMEHU M €ro CBONCTBA.

CTeneHb C paULMOHANbHbIM MOKa3aTenem W eeé CBOWCTBA, CTeNeHb C
AENCTBUTENbHbIM NOKa3aTesiem.

Norapuém uucna. Csonctea norapudma. [lecATUYHblE M HaTypaibHble
norapudmeol.

CMHYC, KOCMHYC, TAHreHC, KOTAHIeHC YWMCNOBOro aprymeHTta. ApPKCUHYC,
aPKKOCMHYC W apKTaHIeHC YNC0BOIO aprymeHTa.

YpaBHEeHUA U HEPABEHCTBA

ToxpectBa M TOXAECTBEHHble npeobpasoBaHuA. YpaBHEHME, KOPEHb
ypaBHeHUA. PaBHOCWU/IbHbIE YPaBHEHUA WU ypaBHEHUA-cneacTBuA. HepaBeHCTBO,
pelleHne HepaBEeHCTBa.

OCHOBHble MeTOAbl pPeLIEHUA LenbiX N APO0OHO-paLMOHANbHbBIX YPAaBHEHWUI U
HepaBeHCTB. MHOro4YneHbl OT OAHOW NepemMeHHOW. [leneHne MHOro4ysieHa Ha
MHOFOY/1EH C OCTAaTKOM. Teopema be3y. MHorouneHb! ¢ uenbiMn KoadpmuunmeHTamu.
Teopema BuerTa.

Mpeobpa3oBaHMA YNCNOBbLIX BbIPAXKEHWNIN, COAEPKALUNX CTEMEHU N KOPHU.

NppaunoHanbHble ypaBHEHMUA. OCHOBHbIE MeToApbl peleHuns
MPPaLMOHANbHbBIX YPAaBHEHUN.

MoKasaTenbHble ypaBHeHUA. OCHOBHble METOAbl PeLleHUA MOoKa3aTe/IbHbIX

YPaBHEHWU.
Mpeobpa3zoBaHMe BbIParKEHWM, COAEPKALLMUX IOraPUPMbI.
Norapudmunyeckme ypaBHeHMUA. OcHOBHbIe meToabl pelweHun

NnorapndmMmnYecKnxX ypaBHEHNA.
OcCHOBHble TPUrOHOMETPUYECKHue dopmybl. MpeobpasoBaHue
TPUTOHOMETPUYECKMX BblparkeHNN. PelueHne TPUroHOMeTpUYECKUX YPaBHEHU.



PeweHne cucTeEM JNIMHEWHbIX ypaBHEHMW. MaTpuua CUCTEMbI JIMHEMHbIX
ypaBHeHuIt. Onpepenutens MaTpuubl 2X2, ero reoMeTPUYEeCKUn CMbICA W
CBOWCTBA, BbIYUC/EHME €r0 3HAaYEeHMA, NPUMEHEHNE ONpeaennTena ana peleHmn
CUCTEMbI JINHEMHbIX YpaBHEHWUN. PelleHMe NPUKNAAHbIX 33434 C MOMOLLbIO
CUCTEMbI JIMHEWMHbIX YpPaBHEHUW. MWccnepoBaHMe MOCTPOEHHOMW Mogenu ¢
NMOMOLLLbIO MaTPUL, M onpeaenuTene.

MocTpoeHne MaTeMaTUMYeCcKMX Moenei peasibHoM CUTyauuum C NMOMOLLbHO
YPaBHEHWUI N HepaBeHCTB. [NpUMeHeHne ypaBHEHUA U HEPABEHCTB K PeLLUEHUO
MaTeEMaATMUYECKUX 33434 M 33434 M3 pPas3InyHbIX 06/1aCTEN HAYKM W peanbHOM
KU3HU.

DYHKUUU U TPpadUKKN

®dyHKuMA, cnocobbl 3agaHMa  PyHKUMKU. B3aMmHO ob6paTHble QYHKUMM.
Komno3snyma ¢yHKuMn. paduk ¢GyHKUMKU. InemeHTapHbie npeobpa3oBaHuA
rpadpuKoB PyHKLUN.

Obnactb onpeaeneHua U MHOMKECTBO 3HauYeHUn GyHKUuK. Hynm PyHKUmM.
MpomeXyTKM 3HAKONOCTOAHCTBA. YETHble U HeYéTHble GyHKUMN. MNepurogmyeckne
GYHKUMN. TIpOMENKYTKM MOHOTOHHOCTU GYHKUMWU. MaKCcMmymbl U MUHUMYMbI
bYHKUMN. Hanbonblee n HaumeHbluee 3HaYeHNA QYHKLMU HA MPOMENKYTKE.

NlnHenHana, KBagpaTUyHaa U APOOHO-NMHENHaAa PYHKUMW. DnemeHTapHoe
nccnefoBaHMe N NOCTPOEHME UX TPadUKOB.

CteneHHasa QYHKUMA C HAaTypasbHbIM U LenbiM NoKasatenem. E€ cBoiicTea U
rpadumk. CBOMCTBA U rpadumK KOPHA N-OM CTENEHU KaK PYHKUMK 06 paTHOM cTeneHun
C HaTypasibHbIM NOKa3aTesieMm.

MokasatenbHaa W norapudmmuyeckas OGYHKUUU, UX CBOMCTBA U rpaduKu.
Ncnonb3oBaHue rpadpmKoB PyHKUUN ANA peLleHNA YPaBHEHUN.

TpUroHOMETpMYECKaA OKPYKHOCTb, OnpegeneHne TPUTOHOMETPUYECKUX
GYHKUMMA YMCNIOBOTO apryMeHTa.

®PYHKLUMOHANbHbIE 3aBUCMMOCTU B PeasibHbIX MPOLLECCaX U ABNEHUSAX.
paduKM peanbHbix 3aBucMmocTteir. Hauana

MaTeMaTU4YeCKoro aHaausa

MocnepoBaTenbHOCTN, cnocobbl 3agaHMAa nocnegosaTenbHocTen. MeTog,
MaTEMATUYECKOM MHAOYKUMMN. MOHOTOHHbIE 7 OrpaHUYeHHble
nocneposaTenbHOCTU. UCTOpMA BO3HUKHOBEHMA MATEMATUYECKOro aHanM3a Kak
aHanun3a 6eckoHe4YHO Manblix.

ApudmeTnyeckana n reometTpuyeckan nporpeccum. beckoHeyHo ybbiBatoLLan
reomeTpuyeckan nporpeccma. Cymma 6ecKkoHeuyHo ybbiBatoLWen reomeTprUYeCcKom
nporpeccmn. JINHENHbIN N SKCNOHEHUMaNbHbIN POCT. Yncno e. Dopmysia CNOXKHbIX



NpoLeHTOB. Mcnonb3oBaHWe NpPOrpeccMn p[AA  peleHna peanbHbiX 3aaad
NPUKNALHOTIO XapaKTepa.

HenpepbiBHble @YHKUMM M MX CBOMCTBA. TOYKM pa3pbiBa. ACMMNTOTHI
rpadpmkoB QPyHKuM. CBOMCTBA PYHKUUIM HenpepbiBHbIX Ha oTpe3ke. MeTtog
WHTEPBANIOB A/1A peleHUnA HepaBeHCTB. lpuMmeHeHMe CBOMCTB HemnpepbiBHbIX
bGYHKUMN onAa peweHns 3agau.

MepBan n BTopana Npon3BoaHble GyHKLMKN. OnpeaeneHne, reomeTpnu4eckuii u
dU3NYECKUIN CMbICN NPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy GyHKLUN.

Mpou3BogHble  3neMeHTapHbIX  QYHKUMA. MponsBogHaa  CyMMbl,
npou3BeAeHuA, YaCTHOrO U KOMNO3NLUMN GYHKLIUIA.

MHo»kecTBa 1 Noruka

MHOKecTBO, OnepauMm Hag MHOMKeCcTBaMW U MX CBOMCTBA. [Auarpammel
dnepa—BeHHa. [lpMeHeHMe TeOpPEeTUKO-MHOMKECTBEHHOrO annapata Ans
ONUCaHUA peasibHbIX NMPOLECCOB M ABNEHWUN, NPU PeELIeHUM 3aday U3 OpPYyrux
y4ebHbIX NpegmeToB.

OnpeaeneHune, Teopema, CBOMCTBO MAaTEMATMYECKOro 0b6beKTa, CNeacTBuE,
A0Ka3aTeNIbCTBO, PABHOCU/IbHbIE YPAaBHEHMUA.

11 KNACC

Yucna u BblMUCIEHUA

HaTypanbHble n yenvie yncna. lNpmmeHeHne NPU3HAKOB AENMMOCTU LenbIxX
yucen, Hambonbwmn obwmii aenutenv (nanee — HOA) n HaMmeHbliee obuiee
KpaTHoe (ganee — HOK), octaTkoB no moAy o, anroputma EBkanaa gna peweHua
33434 B LeNblX Yncnax.

KomnneKkcHble 4ncna. Anrebpanyeckaa W TpuUroHomeTpuyeckaa ¢Gopmbl
3aMUCU KOMMNJEKCHOTro 4ucna. ApndmeTmyeckme onepaumm € KOMMAEKCHbIMMU
yncnamm. MN3obparkeHrne KOMMAEKCHbIX YMCEN Ha KOOPAWHATHOM MNJIOCKOCTW.
dopmyna MyaBpa. KopHM n-oi cTeneHn 13 KOMMNIEKCHOTO Yyucna. NMpumeHeHune
KOMMJIEKCHbIX YMCen ana peweHna GUsnyeckmx u reomeTpuyecknx 3agau.

YpaBHeHUA U HepaBeHCTBa

CncTema 1 COBOKYMHOCTb YPaBHEHUIM M HEPABEHCTB. PaBHOCK/IbHbIE CUCTEMDI
N cuctemol-cneactema. PaBHOCUMAbHbIE HEPABEHCTBA.

Otbop  KOpHEN  TPUTOHOMETPUYECKMX  YPaBHEHWUM C  MOMOLLbIO
TPUTOHOMETPUYECKOWN OKPYKHOCTU. PellieHne TpPUroHOMeTpPUYECKMX HEPABEHCTB.

OcHOBHble MeTOAbl pPELlleHMs MNOKas3aTesibHbIX W /IorapuPmnyeckmnx
HEepPaBEHCTB.

OCHOBHble MeTOAbl peLlleHUA NppPaLMOHaNbHbIX HEPABEHCTB.



OCHOBHble MeTOAbl PeLeHMA CUCTEM W COBOKYMHOCTEM pPaLMOHANbHDIX,
NPPALMOHANbHbIX, MOKa3aTeNbHbIX U N10rapUPMUYECKUX YPaBHEHUN.

YpaBHEHUA, HEPABEHCTBA U CUCTEMbI C NApPaMeTPaMMm.

MpumeHeHMe YypaBHEHUN, CUCTEM U HEPABEHCTB K PeLLEHMI0 MaTEMATUYECKUX
33434 1 33434 U3 pa3nnyHbix 061acTen HayKM M peanbHOM KU3HU, MHTepnpeTauma
NOIy4YEHHbIX PE3yNbTaTOB.

DYHKUUU U rpaPUKun

Mpaduk Komnosmummn PyHKUMIK. TeomeTpuyeckme obpasbl ypaBHEHUN W
HEepPaBEHCTB HAa KOOPAMHATHOM NAOCKOCTH.

TpuroHomeTpuyeckne pyHKLUM, UX CBOMUCTBA U rpaduKu.

paduyeckme meToapl peleHUA ypaBHEHWM M HepaBeHCTB. paduyeckue
MeTOAbl peLeHna 3a4a4 C napameTpamm.

Mcnonb3oBaHue rpaduKoB PyHKUMIM JNA UCCNeaoBaHUA MNPOLLECCOB WU
3aBUCUMMOCTEN, KOTOPble BO3HWMKAOT MPU peleHUn 3agay M3 Apyrux ydyebHbix
npeaMeToB U peasibHOM XKU3HM.

Hauyana marematmnuyeckoro aHanmM3a

MpumeHeHWe NPOMN3BOAHOM K UccnenoBaHno GYHKLMA HA MOHOTOHHOCTb U
3KCTpemyMbl.  HaxoxkgeHue  Hambonblwero WM HaMMEHbLUEro  3HAYEHWM
HenpepbIBHOW GYHKUMKM Ha OTpe3Ke.

MpumeHeHMe NPOU3BOAHOM ANA HAXOXKAEHMA HAWNYYLLIEro peleHns B
NPUKNAgHbIX 3agadvax, 41A OnpeaeneHuMs CKOPOCTU WM YCKOPEHMA MpoLecca,
3aflaHHOro Gopmynon Unm rpaPpuKom.

MNepBoobpa3Hana, OCHOBHOE CBOWCTBO NepBOoOOpa3HbiX. [lepBoobpasHbie
3N1eMeHTapHbIX GYHKUMN. MpaBuaa HaxoXKAeHUA NepBOOOPA3HbIX.

NHTerpan. FleomeTpuyecknii CMbICA MHTErpana. BoluncneHme onpeaenéHHoro
nHTerpana no popmyne HotoToHa-/lenbHmua.

MpumeHeHWe WHTerpana AAA HaxoXAeHWA naowagen NAockux oéuryp m
06bEMOB reoMeTpUYECKNX TEN.

Mpumepbl peweHnn anddepeHUNanbHbIX ypaBHEHUI. MaTtemaTnyeckoe
MOAE/NINPOBAHME peanbHbIX MNPOLECcCoB C nomouwbio anddepeHUnanbHbIxX
YPaBHEHWU.

NNAHUPYEMBbBIE PE3Y/IbTATbl OCBOEHWA YYEBHOIO KYPCA «A/ITEBPA WU
HAYANA MATEMATUYECKOTO AHANM3A» (YINIYBJIEHHbIA YPOBEHb) HA
YPOBHE CPEAHEIO OBLLETO OBPA3OBAHUA

NIMYHOCTHbDIE PE3Y/IbTATDI



1) rPa*KAaHCKOro BOCMNUTAHUA: CHOPMMPOBAHHOCTb PaXKAAHCKOM
no3Munm oby4aroLWeroca Kak akKTMBHOTO M OTBETCTBEHHOrO 4Y/J€Ha POCCUIMCKOro
obuwecTBa, npeacTaBleHME O MATEMATUYECKMX OCHOBAX GYHKLMOHMPOBAHMSA
Pa3INYHbIX CTPYKTYP, SIBAEHUIN, npoueayp rparkgaHckoro obuwiecta (Bblbopbl,
ONpoCbl N ApPYyroe), yMeHWe B3aMMoOLEeNCTBOBAaTb C COLMAbHBIMU MHCTUTYTaMK B
COOTBETCTBMU C UX PYHKLUAMMU U HAa3HAYEHUEM;

2) NaTPMOTUYECKOro BOCMUTAHUA: CPOPMUPOBAHHOCTb POCCUMCKOM
rPa*kAaHCKOM MAEHTUYHOCTH, YBaAXKEHUS K NPOLIOMY U HAacTOsIWLEMY POCCUNCKOM
MaTeMaTUKM, LLEHHOCTHOE OTHOLLEHME K AOCTUKEHUAM POCCUIACKMX MAaTEMATUKOB
M POCCUMCKOM MATEMATUYECKOW LIKOAbI, MUCMO/Ib30BaHWE 3TUX AOCTUXKEHUN B
APYTUX HayKax, TEXHONOrMAX, chepax SIKOHOMUKMY;

3) AYXOBHO-HPAaBCTBEHHOrO0  BOCMWUTAHUA:  OCO3HaHWE  AYXOBHbIX
LEHHOCTEN POCCUICKOTo Hapoaa, CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HaHMA,
3TUYECKOro NoBeAEHUsA, CBA3AHHOTO C MPAKTUYECKMM NPUMEHEHNEM A0CTUNKEHWN
HayKM U [AeATeNbHOCTbIO YYEHOro, OCO3HaHME /JIMYHOTO BK/AAAa B MOCTPOEHME
ycToiumsoro byayuiero; 4) 3cTeTUYECKOro BOCMUTAHUA: 3CTETUYECKOE OTHOLEHME
K MUPY, BKAOYAA 3CTETUKY MAaTeEMATMUYECKMX 3aKOHOMepPHOCTeN, 06beKToB, 3a4a,
peWweHn, pPaccyXAeHU, BOCMNPUMMUYMBOCTb K MATEMATMYECKMM acrneKkTam
Pa3/IMYHbIX BUAOB UCKYCCTBA; 5) pu3nyecKoro BocnuTaHmA:

COOPMMPOBAHHOCTb YMEHMA NPUMEHATb MaTemaTMyeckue 3HaHuA B
MHTepecax 340poBoro 1 6esonacHoro obpasa }KM3HWU, OTBETCTBEHHOE OTHOLIEHME
K CBOEMY 340pOBbi0 (340p0BOE NUTAHME, COANAHCUPOBAHHbIA PEXMUM 3aHATUI U
oTAbIXa, perynapHana ¢M3mnyeckas akTUBHOCTb), GM3NYECKOe COBEPLUEHCTBOBaHUE
Npu 3aHATUAX CMOPTMBHO-0340POBUTENbHOM AeATeNbHOCTbIO; 6) TpyAoBOro
BOCMUTAHUA: TOTOBHOCTb K TPYAYy, OCO3HAHWE LEHHOCTU TpyAontobua, nHTepec K
pa3nMyHbIM  chepam  NpodeccMoHaNnbHOM  AeATeNbHOCTW, CBA3AHHbIM  C
MATEMATUKON N €€ MPUNOKEHUAMMU, YMEHME COBEpPLUATb OCO3HaAHHbIA BblbOp
oyaywen npodeccmm U peann3oBbiBaTb COOCTBEHHbIE KWU3HEHHbIE MaHbI,
FOTOBHOCTb WM CNOCOBHOCTb K matemaTuyeckomy  obpasoBaHuiO MU
camoobpa3oBaHUIO Ha MPOTAMEHUM BCEN KU3HW, TOTOBHOCTb K aKTUBHOMY
Y4YacCTUIO B peLleHnM NPaKTUYECKUX 33434 MaTeMaTUYecKol Hanpas/ieHHoCTH; 7)
3KO/1I0rMYEeCcKoro BOCMUTaHUA:

chOPMMPOBAHHOCTb IKONOTMYECKOM KY/IbTYPbl, NOHUMaHWNE BAUAHUA
COLMaNbHO-3KOHOMMYECKUX MPOLLECCOB HA COCTOAAHWE MPUPOAHON U COUMANbHOM
cpenbl, 0CO3HaHMe rNobaNbHOro XapaKTepa 3KoA0rMyeckux npobaem, opueHTaums
Ha NPUMEHEHME MaTeMaTUYEeCKMX 3HAHMW ANA peleHus 3agady B obnactu
OKpY!Kalollel cpeapl, NNAaHUPOBAHWE MOCTYNKOB M OLEHKU UX BO3MOMKHbIX
NOCNeACTBUIA ONA OKpyXKawowerh cpegbl; 8) LEeHHOCTU HAy4yHOro mnO3HaHUA:



cPOPMMUPOBAHHOCTb MMPOBO33PEHMA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO
Pa3BUTUA HaYKU U OBLLLECTBEHHOM NPaKTUKKU, NOHMMaHMEe MaTeMaTUUYECKOMN HayKu
Kak cdepbl YeNoBeYECKOM AeATeNbHOCTM, 3TanoB e€ pa3BuTUA N 3HaYMMOCTU ANA
Pa3BUTMA LUMBUAM3ALMU, OBNAAEHWE A3bIKOM MATEMaTUKM M MaTeMaTUUYECKOM
KYNbTYPOM KakK CpeACTBOM NO3HAHUA MUPA, FOTOBHOCTb OCYLLECTBAATL NPOEKTHYIO
N UcCcnenoBaTeNbCKYO AEATENbHOCTb MHANBUAYA/IbHO U B rpynne.

METANPEAMETHbDIE PE3Y/IbTATbI

MNo3HaBaTenbHble YHUBepCaibHble yuebHble aeicTBuA ba3oBble noruueckue
BEUCTBUA: BbIABNATb U XapaKTepPU30BaTb CYLLECTBEHHbIE MPU3HAKMU
MaTEMATUYECKUX OOBEKTOB, MOHATUIN, OTHOLWWEHUIN MeX Ay NMOHATUAMMU,
dopmynnpoBaTb onpeaesieHnA NOHATUI, YCTaHAaBINBATb CYLLECTBEHHbIN NPU3HAK
KnaccupmKaumm, oCHoOBaHUA ana 0606l EeHMA U CPpaBHEHUA, KpUTEPUU
NPOBOAMMOrO aHa/In3a; BOCNPUHUMATb, POopMynnpoBaTb U Npeobpa3oBbIBaTb
CY)KOEHUA: YTBEPAUTENbHbIE M OTPULLATENbHbIE, €AUHUYHbIE, YAaCTHbIE U 0OLWNe,
YCNOBHbIE; BbIABNATb MaTeMaTUYECKNE 3aKOHOMEPHOCTU, B3aUMOCBSA3U U
npoTMBoOpeYna B GaKTax, AaHHbIX, HAONOAEHUAX N YTBEPKAEHUAX, Npeanaratb
KpuTepuu ana BbiiBIEHMA 3aKOHOMEPHOCTEN U NPOTUBOPEYNI; AeNaTb BbIBOAbI C
MCMNO/NIb30BaHMEM 3aKOHOB JIOTUKMW, AeAYKTUBHbIX U
WHAOYKTUBHbBIX YMO3aK/IIOYEHUM, YMO3AKAOYEHUA NO aHanorMM;, MNPOBOAUTL
CaMOCTOATENbHO AO0Ka3aTe/ibCTBa MaTeMATUUYECKUX YTBEPXKAEHMIN (npamble n OT
NPOTUBHOrO), BbICTPaMBaTb  aprymeHTauuto, NpPMBOAUTbL  MPUMEPbI MU
KOHTpNpumepbl, 060CHOBbIBATb COBCTBEHHbIE CYKAEHMA U BblBOAbI; BbIOMPATH
cnocob pelieHns y4ebHoM 3a4a4n (CpaBHMBATb HECKO/IbKO BapMaHTOB peLUeHus,
BbIbMpaTb Hambonee noaAxoAAWMMA C YYETOM CaAMOCTOATENIbHO BblAENEHHbIX
Kputepues).

ba3oBble nccnepoBateNbCcKUe AeNCTBUA:

MCNONb30BaTb BOMPOCbI KaK WCCAeA0BaTENbCKUIA MHCTPYMEHT MNO3HAHMUA,
dopmynupoBatb  BOMpPOCbl, GUKcUpylowmMe  nNpoTuBopedne, npobnemy,
yCTaHaBAMBaTb MCKOMOE M AaHHoe, GOpPMMpPOBATb FMNOTE3Yy, apryMeEHTUPOBATb
CBOIO NO3WULWUID, MHEHME;, NPOBOAUTb CAMOCTOATE/IbHO CM/IAaHMPOBAHHbIN
3KCMNEPUMEHT, uccneoBaHme
Mo YCTAaHOB/IEHMIO 0COBEHHOCTEN MaTeMATMYECKOro ob6beKTa, ABNEeHUA, NpoLuecca,
BbIABNEHUID 3aBUCUMMOCTEN MeXay OObeKkTamu, ABAEHUAMKU, NpoLeccamu;
camocTtoaTenbHOo ¢dopmyanposatb 0606WEHNS M BbIBOAbI MO pe3yabTaTam
npoBeAéHHoro HabnwaeHua, UcCCNenoBaHUA, OLEHWBATb  AOCTOBEPHOCTb



NOJIy4eHHbIX Pe3ybTaToB, BbIBOAOB M 0606LWEeHNI; NPOrHO3MPOBaTb BO3MOXKHOE
pa3BUTME MPOLLECCA, a TaKXKe BblABUraTb
NpeAnoN0XKEHNA O ero Pa3BUTUN B HOBbIX YC/IOBUAX.

Pa6ora c unpopmauuen:

BbISABNATb AedULMUTbI MHPOPMALMK, AaHHbIX, HEOBXOAMMbIX ANA OTBETA Ha
BONPOC M A/1s peleHua 3agauun; BblbupaTb MHPOPMALMIO U3 UCTOYHMKOB
Pa3/INYHbIX TUMNOB, aHa/ZM3MPOBATb, CUCTEMATU3UPOBATL U WHTEPNPETUPOBATb
MHGOPMaLMUIO Pa3/INYHBIX BUAOB U GOPM NpeacTaBAEHUA; CTPYKTYpPUpPOBaTb
MHPOpPMaLMIO, MPeACTaBAATb €€ B Pa3INYHbIX popmax,

WMNNOCTPMPOBATb rpaduyecku;
OLEeHUBaTb HaAEXHOCTb MHbOpPMaLNK no CaMOCTOATENbHO
cPOpPMYNTMPOBAHHBIM KPUTEPUSM.

KommyHUMKaTUBHbIE yHUBepCaabHble yuebHble geiictBua O6weHue:

BOCMPUHUMATL M GOPMYNINPOBATL CYKAEHUA B COOTBETCTBUM C YCOBUAMMU U
LUenAMM o6LEHNA, ACHO, TOYHO, FPAMOTHO BblpPaXKaTb CBOKO TOUKY 3PEHMA B YCTHbIX
M NUCbMEHHbIX TEeKCTax, [AaBaTb MOSACHEHWA MO XO4y PpeleHuna 3agauu,
KOMMEHTMPOBATb NONYYEHHbIN pPe3ynbTaT; B XoAe 0b6CyKaeHMA 3a4aBaTb BOMNPOCHI
no cywecTtsy obcyxagaemon Tembl, Npobaembl, pelwlaeMon 3a4ayuu, BbICKa3biBaTb
naeu, HaueneHHble Ha MOWUCK peLlleHWs, COMOCTaBAATb CBOM CYXAEHMA C
CYXXAEHUAMM OPYrUX YYAaCTHUKOB Ananora, obHapyKmBaTb pasnmyne U CXoACTBO
no3numi, B KOPPEKTHON popme GOpPMYAMPOBATb PAa3HOINIACUA, CBOU BO3PaXKEHUS;
npeacTaBAATb pPe3ynbTaTbl PeLeHUs 3a4aun, IKCNepMMeEHTa, WUCCNenoBaHUS,
NpoeKTa, CaMoCToATeNbHO BblOMpPaTb ¢opmaT BbICTYNAEHMA C Y4ETOM 3agad
npeseHTauum n ocobeHHocTel ayanTopuun.

PerynatueHble yHUBepcanbHble yuebHble aeicteua CamoopraHusauuma:
COCTaBANATb NJ1aH, aATOPUTM peLleHUs 3a4auun, BbibnpaTb cnocob peleHus ¢
YYETOM UMEIOLLIMXCA PECYPCOB U COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUPOoBaThb
N KOPPEKTMPOBATL BaPUAHTbI PELUEHU C YY4ETOM HOBOM MHDOPMALUN.
CaMOKOHTPO/NIb, 3MOLMOHANbHbIA  WHTENNEKT: B/aJeTb  HaBblKamMu
Nno3HaBaTe/IbHOW pepAeKCUU Kak 0CO3HAHUSA
COBEpLUAEMbIX AENCTBUN U MbICAIUTENbHbIX MPOLLECCOB, UX PE3yNbTaToB, BAaAETb
cnocobamu camonpoBepKM, CaMOKOHTPOAS Mnpouecca M pesynbTaTa pelleHun
MaTeMaTUYecKol 3a4a4m; NnpeasuaeTb TPYAHOCTU, KOTOPbIe MOTYT BO3HUKHYTb NpU
peweHnn 3aaayun, BHOCUTb KOPPEKTUBbI B [AeATE/IbHOCTb Ha OCHOBE HOBbIX
06CTOATENbCTB, [aHHbIX, HaWAEHHbIX OLWMOOK, BbIABAEHHbIX TPYAHOCTEMN;
OUEeHMBaTb COOTBETCTBME pe3y/ibTaTa LEeAn U YCNOBUAM, OODBACHATb MPUUUHDI



AOCTUXKEHUA UNUN HEAOCTUKEHUA PEe3yNbTaTOB AeATENbHOCTM, HAXOAUTb OLWKNOGKY,
[aBaTb OLLEeHKY NpMObpeTEHHOMY ONbITY.

CoBmecTHaA p[AeATeNbHOCTb: MOHMMATb W MCNONAb30BaTb MNPEeUMMyLLecTBa
KOMaHOHOM U WHOMBUAYaNbHOW paboTbl npu  peweHuMn y4yebHbIX 3ajau,
NPUHMMATb LUeNb COBMECTHOMW [AeATeNbHOCTW, NAAHMPOBATb OPraHU3aumio
COBMECTHOM paboTbl, pacnpenenatb Buabl pabot, gorosapuBaTbca, 0bcyKaaTb
npouecc v pe3ynbtat paboTbl, 0606LWaTb MHEHUA HECKONBKUX Nt0AEN; y4acTBOBATb
B rpynnoBbix dopmax paboTbl (06cykaeHnsa, 0bmeH MHEHWUI, K MO3TOBbIe LWTYPMbI»
M WHblE), BbINONHATb CBOK 4YacTb paboTbl M KOOPAMHMPOBATL CBOU AENCTBUA C
APYrMMU YleHaMM KOMaHApbl, OLEHWBATb KayeCcTBO CBOEro BKAaja B obwwmin
NPOAYKT NO Kputepmam, cGopmynmpoBaHHbIM yHaCTHUKAMKN B3aUMOLENCTBUA.

NMPEAMETHDIE PE3Y/IbTATDI

K KoHuy obyuyeHums B 10 Knacce obydyatowminca NOAy4UT cheayrouime
npegMmeTHble pe3ynbTaTbl MO OTAE/NbHbIM TeMam paboyen nporpammbl y4ebHOro
Kypca «Anrebpa n Hayana MaTemMaTMyYecKoro aHan3ax:

Yucna m BbluucneHma: ceBob6o04HO onepupoBaTb NOHATUAMM: pPaLlMOHANbHOE
yncno, beckoHeyHaa nepuoamnyeckan a4pobb, NPOLEHTbI, MPPALLMOHANIBHOE YNCO,
MHOYEeCTBa paLMOHaNbHbIX U AEeACTBUTENbHbIX YMCeN, MOAYNb AEeNCTBUTENBHOTO
4yncna; NPMMEHATb APO6U M NPOLEHTbI ANA PeeHnA NPUKNALHbIX 33434 U3
Pa3/IMYHbIX OTPac/ien 3HAHUN U pPeasibHOM XKU3HU; NPUMEHATb NPUBAUKEHHDbIE

BbIYMC/IEHUA, NPaBUIA OKPYINeHUA, NPUKUAKY U
OLeHKY pe3y/ibTaTa BblYUCAEHWN;

cBob6o4HO onepupoBaTb MNOHATMEM: CTEMeHb C LEAbIM MOKasaTenem,
MCNONb30BaTb NOAXOAALWYO GOPMY 3aNUCK AENCTBUTENIbHbIX YACEN ANA PeLUeHUs
NPaKTUYECKMX 3a4ay M npeacTaBAeHUA AaHHblX; cBOBOAHO oOnepupoBaTb
NOHATMEM: apUPMETUYECKNIA KOPEHDb HAaTypPaIbHOM
cTeneHu; CcBOOGOAHO oOMepuMpoBaTb MOHATMEM: CTEeMeHb C pPaLMOHa/IbHbIM

nokasaTtenem; cBobogHO onepupoBaTb MNOHATUAMM: norapudm 4Ymucna,

AecATUYHbIE U
HaTypa/bHble norapndmbl; cBO6OAHO ONepupPoBaTb NOHATUAMM: CUHYC, KOCUHYC,

TAHIEHC, KOTAHIeHC
YMCNIOBOFO aprymeHTa; OMepupoBaTb MOHATUAMMU: QAPKCUHYC, aPKKOCUMHYC U

apKTaHIeHC YNC/I0BOrO
aprymeHTa.

YpaBHeHUA N HepaBeHCTBa: CBOOOAHO onepupoBaTbh NOHATUAMM: TOXKAECTBO,

YpaBHEHMeE, HEPaBEHCTBO,



PaBHOCUNbHbIE YPAaBHEHUA N YPaBHEHUA-CNEeACTBUA, PaBHOCU/IbHbIE HEPABEHCTBA;

NPUMEHATb Pa3/IMYHble METOAbl PELLIEHNA PaLMOHAbHbIX U APO6HO-
PaUMOHANbHbIX YPaBHEHWUIM, NPUMEHSATb MEeTo4 MWHTEePBasoB ANA peleHun
HepaBeHCTB; cBOOGOAHO oONepupoBaTb MOHATUAMWU: MHOTOYNIEH OT OZAHOM
nepemeHHOM, MHOToY/NIeH C UenbiMn Ko3pduUMEeHTaMKM, KOPHM MHOroYNeHa,
NPUMEHATb AeNeHMe MHOroyYleHa Ha MHOro4YneH C OCTaTKOM, Teopemy besy u
Teopemy BneTa gna peweHma 3agay; ceob6ogHO onepupoBaTb NOHATUAMMU: CUCTEMA
NIMHENHbIX YPaBHEHWI, MaTpuua, onpeaenntTens maTpuupl 2 x 2 U €ro
reoOMeTpuyeckMm CMbICA, WMCNONb30BATb CBOMCTBA onpeaenutens 2 x 2 ana
BbIYMCNEHUNA €ro 3HAYEeHUA, NPUMEHATb ONpeaennTenn ANA pPeleHna CUCTEMDI
NIMHENHbIX YPAaBHEHWN, MOAENMNPOBATbL pPeasibHble CUTYaLMM C NMOMOLLBbI CUCTEMDI
NIMHENHbIX YPaBHEHWUI, UCCNe[0BaTb NOCTPOEHHbIE MOAENN C MOMOLLBIO MATPUL, U
onpeaenuTenen, MHTEPNPETUPOBATb MONYYEHHbIN pPe3ynbTaT; MCNOAb30BaTb
CBOMCTBA AENCTBUI C KOPHAMMK ANA npeobpa3oBaHuUA
BblpaXK€HMI; BbINOAHATL NPeobpa3zoBaHMA YNCNOBbLIX BblpaXKEHUMN, COLEPKaLLUX

CTeneHu ¢
pauMOHaNbHbIM MOKa3aTenem; WCNoAb30BaTb CBOWCTBA snorapudmoB anAa
npeobpasoBaHnsa NorapndMmUYEcKUX BblparkeHMn; cBobogHO onepupoBaThb
NOHATUAMMW: NPPALNOHANbHBIE, MOKa3aTe/ibHble N IOrapuPMUYECKME YPaBHEHMA,
HAaXo04MTb UX PEeLUeHMA C MOMOLLbIO PAaBHOCU/IbHbIX NEPEXOA0B UM OCYLLECTBAAA
NPOBEPKY KOPHEMN;

NPUMEHATb OCHOBHbIE TPMFOHOMETpMYEcKne popmynbl oA npeobpasoBaHmA
TPUFOHOMETPUYECKUX  BbIPa*KeHMW; CcBOBOAHO  onepupoBaTb  MOHATUEM:
TPUFOHOMETPMYECKOE YpPaBHEHME, MPUMEHATb Heobxogumbie dopmynbl AnA
pelweHnss OCHOBHbIX TUMOB TPUFOHOMETPUYECKUX YPaABHEHMHN; MOAENNPOBaTb
peanbHble CUTYyaUUM Ha A3blKe anrebpbl, COCTaBNATb BblPAXKEHWA, YPABHEHMUA,
HepaBeHCTBAa MO YC/NOBMIO 3a4ayM, WMCCNe[0BaTb MNOCTPOEHHble MOAenn ¢
MCNO/b30BaHMEM annapaTa anrebpobl.

DYHKUUU U TPpaPUKK:

cB060OAHO onepupoBaTb NOHATUAMM: GYHKLUMA, cnocobbl 3aa4aHNA GYHKLNMK,
B3aMMHO o06paTHble GYHKUMKM, KOMMO3MUMA YHKUUN, TpaduKk yHKUUK,
BbIMONIHATb 3/IeMEHTapHble npeobpasoBaHua rpadukos ¢GyHKUMN; cBOBOAHO
onepupoBaTb NOHATUAMM: 06NACTb ONpeaeneHma U MHOMKECTBO
3HauyeHU OYHKUMN, HYyAU GYHKUMU, MPOMENKYTKN 3HAKOMNOCTOAHCTBA; CBO6OAHO
onepupoBaTb MOHATUAMM: YETHble U HEYETHble QYHKUUM, Nepuoanveckue
OYHKUMN, MPOMENKYTKM MOHOTOHHOCTU (PYHKLUMM, MAKCUMYyMbl U MUHUMYMbI
OYHKUMN, Hanbonbllee M HaMMeHbluee 3HavyeHue OGYHKUUM Ha MPOMENKYTKE;



cBOOOAHO ONepupoBaTb MOHATUAMMU: cCTeNeHHaA GYHKLMA C HAaTYPaAbHbIM U LLENbIM
noKasatenem, rpaduK cTeneHHor YHKUMM C  HaATypaabHbIM WU LENbiM
noKasaTtesiem, rpapuK KOpHA N-OM CTeneHu Kak PyHKUMM O0OpPaTHOM CTeneHu C
HaTypa/ibHbIM MOKa3aTe/ieM; ONepmpoBaTb NOHATUAMMU: NNHENHASA, KBagpaTUYHaA
n ppobHO-NNHEeNHanA
GYHKUMMN, BbINONHATL 3N1€MeHTapHOE UCCea0BaHNe N NOCTPOEHME UX rPadUKOB;
cBob604HO oOnepuMpoBaTb MOHATUAMM: TMOKasaTenbHad W forapuPmuyeckasn
OYHKUMN, UX CBOMCTBA M rpadMKM, MCNONb30BaTb UX rPaduKM Ana pelueHus
ypaBHeHU; cBobOAHO oOnepupoBaTb  MOHATUAMM:  TPUTOHOMETPMUYECKAA
OKPYXHOCTb,
onpeaeneHve  TPUTOHOMETPUYECKMX  OYHKUMWA  YMCNOBOTO  apryMeHTa;
MCNONb30BaTb rpadmKmM GYHKLUMIN JNA UCCaenoBaHMA NPOLLECCOB M 3aBUCUMOCTEN
npuv peLweHnn 3a4a4 U3 Apyrux y4ebHbix NpegmMeToB U peasibHOM
KM3HKM, BblpaxaTb GOpMynamm 3aBUCMMOCTU MeXay BennmdmHamu; Havana
MaTeMaTU4YeCKoro aHanumsa: cBoboaHO onepupoBaTb NOHATUAMM:
apndmeTmyeckas M reomeTpuyeckas nporpeccusa, 6HeckoHeyHO yb6biBatoLWAA
reoMeTpuyeckans Nporpeccusa, AMHEMHbIN U 3KCMOHEHLUMaNbHbIN pocT, dopmyna
CNOXHbIX MPOLLEHTOB, MMeTb MNpPeAcTaB/eHMe O KOHCTAHTe; MCNO/aAb30BaTb
Nporpeccuun ANa peweHna peanbHbiX 33434 NPUKNALHOIO
XapakTepa;
cBobogHO onepupoBaTb MNOHATUAMM: MNOCNEA0BATENBHOCTb, CMNOCO6bI
3a4aHuA
nocnefoBaTeNbHOCTEN, MOHOTOHHbIE M OrpaHWYEHHblE MNOC/AEeA0BATENbHOCTH,
NMOHMMATb OCHOBbl 3apPOXAEHMA MATEMATMYECKOrO aHa/sM3a Kak aHanu3a
6ecKkoHe4YHo Manblx; CcBOOOAHO OMNepupoBaTb MNOHATUAMWU: HENpPEpPbIBHbIE
GYHKUMN, TOYKM pa3pbiBa
rpadmka OyHKUMM, acumnToTbl rpaduka ¢yHKUMKM; cBOBOAHO OMNepupoBaTb
NOHATMEM: PYHKLMA, HENPEPDLIBHAA HA OTPE3KE,
NPUMEHATb CBOMCTBA HEMpPEepbIBHbIX GYHKUUIA ONA peleHus 3aaadvy; cBob6oaHO
onepuMpoBaTb MOHATUAMM: NepPBaA N BTOPaA NPOM3BOAHbIE
bYHKUMN, KacaTenbHasa K rpaduky GyHKLWUKM; BbIYMCNATL MPOU3BOAHbIE CYMMbI,
npou3BeaeHNA, YaCTHOIO M KOMMNO3ML MK
ABYX OYHKUMW, 3HATb MNPOU3BOAHbIE 3N1E€MEHTAPHbIX (YHKLUMIK;, MCNONb30BaTb
reomeTpuyYeckun n GU3NYEeCKUM CMbICA NPOU3BOAHOM ANA
pelleHuns 3aaau.
MHoXKecTBa 1 N0oruKka:
cB06OAHO ONepupoBaTb NOHATUAMWU: MHOMKECTBO, ONepaLmn Hag,



MHOXEeCTBaMM; UCNOb30BaTb TEOPETUKO-MHOKECTBEHHbIM annapaT 415 ONUCAHUA
peanbHbIX

NMPOLLEeCCOB U ABNEHUWN, NPU PELIeHMU 3a4a4y U3 APYruX y4ebHbIX NpeameTos;
cB060OAHO ONepupoBaTb NOHATUAMMK: ONpeaeeHne, Teopema, ypaBHeHMe-

cneacTeme, CBOMCTBO MaTEMATUYECKOro 06beKTa, A0KA3aTeNbCTBO, PABHOCU/IbHbIE

YPaBHEHUA N HepPaBeHCTBaA.

K KoHuy obyyeHua B 11 Knacce obyvatowumincs nNOAyyuT ciaepytolme
npeamMmeTHble pe3ynbTaTbl NO OTAE/NbHbIM TeMam paboyer nporpammel y4ebHOro
Kypca «Anrebpa n Ha4yana maTeMaTMYECKOro aHan3a»:

Yucna un BbluucneHuA:

cB0bOgHO oOnepupoBaTb MNOHATUAMWU: HATypaibHOE WU LENoe YUCno,
MHOXeCTBa HaTypa/ibHbIX U LesibIX YMCen, UCNO0/b30BaTb MPU3HAKKU AeNINMOCTH
uenbix yncen, HOLA v HOK HaTypanbHbIX Yncen AnAa peleHua 3aaad, NpuMeHATb
anropuTm
EBknnpga; ceob60aHO onepupoBaTb NOHATUEM OCTaTKa NO MOAY/O, 3aNMCbIBATb
HATypa/ibHbl€ YMCNa B PA3/IMYHDBIX MO3ULMOHHbIX CUCTEMAX CYMC/IeHUA; cBOHOAHO
onepupoBaTb MNOHATUAMM: KOMMNJIEKCHOE YNCN0 U MHOXKECTBO KOMMEKCHbIX Yncen,
npeAcTaBNATb KOMMJIEKCHbIE YMcna B anrebpanyeckom U TPUrOHOMETPUYECKOM
dopme, BbINONHATL apudPmeTMyecKMe onepauum € HUMKM U Kn30b6parkaTb Ha
KOOPAMHATHOM NNOCKOCTMH.

YpaBHEHUA U HepaBeHCTBaA:

cB0H60AHO ONepmnpoBaTbh NOHATUAMMWU: MPPALNOHA/bHbIE, NOKa3aTe ibHble U
norapudmmyeckme HepaBeHCTBA, HAX0AUTb WX pPeELWEHUs C  MNOMOLLbH
PaBHOCUNbHbLIX MEPexoaoB; OCYWecTBNATb OTOOP KOpHENM npu  peleHun
TPUTOHOMETPUYECKOTO
ypaBHeHUA;  cBOBOAHO  onepupoBaTb  MOHATUEM  TPUFOHOMETPUYECKOEe
HepPaBEHCTBO, MPUMEHATb HEO6X0aMMble GOPMY/bl ANA PELLEHUA OCHOBHbIX TUMOB
TPUFOHOMETPUYECKNX HEPABEHCTB; CBOOOAHO ONepupoBaTb NOHATUAMMU: CUCTEMA
N COBOKYMHOCTb YPAaBHEHWUN U HEPABEHCTB, PABHOCU/IbHbIE CUCTEMbI U CUCTEMbI-
CNeacTBUA, HAXOOUTb PELIeHMA CUCTEMbI M COBOKYMHOCTEM pPaLMOHA/bHbIX,
MPpPaLMOHANbHbIX, MOKA3aTeNbHbIX M NOTapUGMUYECKUX YPABHEHMN U HEPABEHCTB;

pewaTtb paunOHanbHble, UppaLUOHanbHble, NOKa3aTesibHble,
norapudmmyeckme ”M  TPUTOHOMETPUYECKME YpPaBHEHMA U HEpPaBEHCTBA,
cogeprKawme mMoAynM M NapameTpbl; NPMMeHATb rpaduveckme metoabl AaA
pelleHns ypaBHEHUI N HEPABEHCTB, a
TaKXe 334ay C napameTpamu; MOOENNPOBATb peanbHble CUTYyauuu Ha A3blKe
anrebpbl, COCTaBNATb BblPa*KEHUA, YPaBHEHUA, HEPABEHCTBA M MX CUCTEMbI NO



YCNIOBUIO 334ayM, wccnenoBaTb MNOCTPOEHHble MOLENAM C  UCNONAb30BaAHMEM
annapaTa anrebpbl, UHTEPNPETUPOBATL NOJIYYEHHbI pe3ynbTarT.
®YHKUMM 1 TpadUKN: CTPOUTbL TPadUKN KOMMO3ULUK GYHKUMIA C MOMOLLbIO
3N1eMeHTapHOro
nccnefoBaHUsA U CBOMCTB KOMNO3UUUK ABYX QYHKUMN; CTPOUTb reoOMeTpUu4eckue
0bpasbl ypaBHEHUIM N HEPABEHCTB Ha KOOPAMHATHOM
NAOCKOCTUN; cBOBOAHO ONEPUPOBATb NOHATUAMMU: TPAPUKU TPUTOHOMET PUYECKUX
OYHKUNI; NPUMEHATb QYHKLUM ANA MOAENMPOBAHUA U NCCNe[0BaHNA PeasibHbIX
NpoLLeCcCOoB.
Hayana maremaTMuyeckoro aHasnmsa: WCNO/b30BaTb MPOM3BOAHYK ANA
nccnenoBaHmna GYHKLUMM Ha MOHOTOHHOCTb
N IKCTPEMYMbI; HaxoguTb Hambosbliee M HaMMeHbluee 3HayeHuUAa OGYHKUMK
HenpepbIBHOM Ha
OTpe3Ke; UCMNOAb30BaTb MPOM3BOAHYIO ANA HAXOXKAEHUA HAaUy4YLWero peleHua B
NPUKNAgHbIX, B TOM 4uUC/Ae COUMANbHO-IKOHOMWYECKUX, 3ajayax, Ans
onpeAeneHna CKOPOCTU M YCKOPEHMA npouecca, 3adaHHoOro ¢Gopmynonm wuau
rpadpuKom;
cB0H604HO OnepmnpoBaTb NOHATUAMMK: NepPBOOOpPa3HanA, onpenenEHHbIN
WMHTErpan, HaxoauTb nNepBoobOpasHble 371eMeHTapHbIX QYHKUMA U BbIYUCAATb
nHTerpan no ¢opmyne HotoToHa-/1IeMbHULA; HAXO4MTb NAOLWAAM NAOCKUX PUTYp K
06BbEMBI TEN C NOMOLLBID MHTErpana; MMeTb NPeaCcTaBleHNE O MAaTEMATUYECKOM
MOAEIMPOBAHMN HA NpUMmepe
coctaBneHmna guddepeHuManbHbIX YPaBHEHUN; pelaTb MNPUKAAAHbIE 33a4auu, B
TOM YMCne CouMaNbHO-3KOHOMUYECKOTO U
dn3nYEeCKOro xapaKkrepa, cpeacTBamMm MaTeMaTMUYECKOrO aHaNmM3a.



TEMATUYECKOE NZTIAHUPOBAHUE
10 KN1ACC

Ne

HaumeHoBaHue pa3aenos U Tem

KoanunuectBo yacos

ONeKTPOHHbIe

n/n nporpammbil (undposbie)
Bcero KoHTponbHbl € | [paKTnyeckue o6pa3oBaTenbHble
pabotbl pabotbl pecypcbl
MHOKeCTBO 4eCTBUTENbHbIX YNCEN.
. MHoro4yneHbl. PaunoHanbHble ypaBHEHUA U 24 .
HepaBeHcTBa. CMCTeMbl IMHEMHbIX
YpaBHEHUM
5 OyHKUNM U rpaduKkun. CTeneHHaa PyHKUMA C 1 1
LeNbiM NokasaTtenem
3 ApndMeTNYECKMN KOPEHb N-01 CTENEHN. Is 1
MppaunoHanbHble ypaBHEHUSA
MokasaTenbHaa GyHKUMA. NoKasaTebHble
4 10 1
ypaBHeHUsA
. Norapuémmnyeckasa eyHKLmA. 18 1
Norapudmmyeckune ypaBHeHUs
TpUroHoMeTpUYECKNE BblPaXKeHMUA U
6 22 1
YypaBHEHUSA
7 NocnepoBaTenbHOCTU M NpoOrpeccumn 10 1




8 HenpepbiBHble pyHKUMK. Npon3sogHas 20 1
MNoBTopeHKne, 0606LEeHNE, CUCTEMATM3IALMNSA 5
9 3HAHWUM >
OBLLEE KOJTMHECTBO YACOB MO NPOrPAMME 136 10 0
11 KNIACC
Ne HaumeHoBaHue pas3genos u Tem Konunuectso yacos ONeKTPOHHble
n/n nPOrpammsl Bcero KOHTpOAnbHbI MpakTnyeckune (undposbie)
obpasoBaTtenbHble
pabortbi paboTbi
pecypcbl
UccnepoBaHne pyHKLUMIN C NOMOLLbIO -
1 NpPoOn3BOAHOM 1
2 MNepBoobpa3Hasa U MHTErpan 12 1
padpuKnM TPUroHOMETPUYECKUX QYHKLUMNA.
3 TpuUroHomeTpUYECKME HEPABEHCTBA 14 1
NppaunoHanbHble, NOKa3aTebHble U
4 norapnpmmyeckme HepPaBEHCTBA 24 1
5 KomnneKcHble yncna 10 1
6 HaTypanbHble 1 uenble yncna 10 1




CUCTeMbI PALMOHANbHbIX, UPPALLMOHANbHbIX

NMoKasaTesibHbIX U IorapnupmMmUUecKmx 12 1

YypaBHEHW

3aga4ym c napameTpamu 16 1

MNoBTOpeHKne, 0606LEeHNE, CUCTEMATMIALMS

3HaHMWM 16 2
OBLLEE KONMMYECTBO YACOB MO NPOrPAMME 136 10




NOYPOYHOE N/TAHUPOBAHUE
10 KN1ACC

Neo
n/n

Tema ypoKa

KonunuectBo yacos

Bcero

KoHTponbHble
pabotbi

MpakTuyeckmne
paboTbi

AaTa
M3y4YyeHu
f

ONEeKTPOHHbIe unudposblie
obpasoBaTenbHble pecypcbl

MHoO3KecTBO, onepaumm Haj,
MHOXecTBamMmm U UX CBOMCTBA

https://m.edsoo.ru/91ZKXD884

Onarpammel dinepa-BeHHa

https://m.edsoo.ru/6A75109KA

MpumeHeHne
TEOPETUKOMHOMXKECTBEHHOrO
annapaTa AnAa peweHua 3agay

https://m.edsoo.ru/F997682PX

PauunoHanbHble ymcna.
Ob6bIKHOBEHHbIE U AeCATUYHbIe
Apobu, NpoueHTbl, 6ECKOHEYHble
nepuoaunyeckme Apobu

https://m.edsoo.ru/LTS2XKI2C

PauunoHanbHble ymcna.
Ob6bIKHOBEHHbIE U AeCATUYHbIE
Apobu, NpoueHTbl, bECKOHEYHble
nepuoaunyeckme Apobu

https://m.edsoo.ru/3EDOB3EK2

MpumeHeHune gpobeli
NPOLEHTOB ANA PeLIeHUs
NPUKNAAHbIX 3343y

https://m.edsoo.ru/OEPEO5IWI



https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/6A75109KA
https://m.edsoo.ru/F99Z682PX
https://m.edsoo.ru/LTS2XKI2C
https://m.edsoo.ru/3EDOB3EK2
https://m.edsoo.ru/0EPEO5IWI

MpumeHeHue apobeit n
NPOLEHTOB ANA peLleHns
NPUKNagHbIX 3a4a4

https://m.edsoo.ru/NVFYZJHRP

LelictBUTeNnbHbIE YNCNA.
PauynoHanbHbie u

https://m.edsoo.ru/P7VKRZOSG

nppauLnoHaabHble YNCNa

ApudmeTnyeckune onepaymm ¢
AEeNACTBUTENIbHBIMU YUCNAMMU

https://m.edsoo.ru/B6MRUCVWY

10

Moaynb AeNCTBUTENBHOTO YMcaa
M ero cBoicTBa

https://m.edsoo.ru/PUL6AZVIW

11

MpUBAUIKEHHDbIE BbIYUC/IEHUSA,
npaBuia OKPYrneHus, NPUKnIKa
M OLEHKa pe3y/ibTaTta
BblYMCIEHUN

https://m.edsoo.ru/8RFTXG6E3

12

OCHOBHble MeToAbl peLleHns
LeNbIX M 4POB6HO-PaLMOHANbHbIX
YPaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/CM8WFBMJ8

13

OCHOBHble MeToAbl peLleHns
LenbIX U 4pO6HO-PaLMOHaANbHbIX
YPaBHEHUI N HEPABEHCTB

https://m.edsoo.ru/YE28LQQJ2

14

OCHOBHble MeToAbl peLleHns
LeNbIX M 4POBHO-PaLMOHANbHbIX
YPaBHEHUI N HEepPaBEHCTB

https://m.edsoo.ru/Z395M64DM



https://m.edsoo.ru/NVFYZJHRP
https://m.edsoo.ru/P7VKRZOSG
https://m.edsoo.ru/B6MRUCVWY
https://m.edsoo.ru/PUL6AZVJW
https://m.edsoo.ru/8RFTXG6E3
https://m.edsoo.ru/CM8WFBMJ8
https://m.edsoo.ru/YE28LQQJ2
https://m.edsoo.ru/Z395M64DM

15

MHOrouneHbl OT O4HOM
nepemeHHou. [leneHue
MHOr0OY/1eHa Ha MHOTOYJIEH C
ocTtaTKkom. Teopema besy

16

MHorouseHsb! ¢ uenbimu
KoadppumumneHTammn. Teopema
BneTta

https://m.edsoo.ru/PBIEYHJZF

17

PelueHne cuctem IMHENHbIX
YPaBHEHW

https://m.edsoo.ru/1E183555U

18

PelweHne cuctem NNHENHDBIX

https://m.edsoo.ru/ICEJDO5GK

YpPaBHEHUM

19

MaTpuua cucTembl IMHENHbIX
ypaBHeHui. Onpeaenutens
MaTpULbl 2x2, ero
reomeTpuyYecKunii CMbICA U
CBOWCTBA; BblYMCNEHME ero
3HaYeHuA

https://m.edsoo.ru/BAM2QCKWF

20

Onpegenntenb maTpuubl 2x2, ero
reomeTpuyYecKnii CMbICA U
CBOWCTBA; BblYMCNEHME €ro
3HayeHuA

https://m.edsoo.ru/3MZUEKYQJ

21

MpumeHeHWe onpeaenuTensa Ansa
PeLeHMA CUCTEMbI IMHEMHbIX
ypaBHeEHW

https://m.edsoo.ru/9P3E3FF4Z



https://m.edsoo.ru/PBIEYHJZF
https://m.edsoo.ru/1E183555U
https://m.edsoo.ru/ICEJDO5GK
https://m.edsoo.ru/BAM2QCKWF
https://m.edsoo.ru/3MZUEKYQJ
https://m.edsoo.ru/9P3E3FF4Z

22

PelweHune npuknagHbIX 3a4a4 €
NOMOLLLbIO CUCTEMbI IMHENHbIX
YypaBHEHW

https://m.edsoo.ru/IKJE16E2L

23

PelueHne npuknagHbIX 3a4a4 ¢
NOMOLLbIO CUCTEMbI IMHENHbIX
YypaBHEHWN

https://m.edsoo.ru/A9H81W33G

24

KoHTponbHana paboTa:
"PaymoHanbHble ypaBHEHUA U
HepaBeHcTBa. Cuctembl
JINHEMHbIX ypaBHeHnn"

https://m.edsoo.ru/OHOPJ57VZ

25

PyHKLMA, cnocobbl 3a4aHUA
GYHKLMN. B3anMmHOo obpaTHble
dyHKUMM. Komnosunuma ¢pyHKUMMA

https://m.edsoo.ru/1XYSI5M28

26

FpaduK GyHKLUUW.

https://m.edsoo.ru/7JGTFZZYA

dnemeHTapHble Npeobpa3oBaHUA
rpapuKkos GyHKUMM

27

Ob6nacTb onpegeneHua un
MHOECTBO 3HaUYeHU GYHKUUN.
Hynn yHKuMK. MNMpomexyTrm
3HaK NOCTOAHCTBA

https://m.edsoo.ru/VUOHQSOCV

28

YETHble N HEYETHbIE QYHKUUN.
Mepunogmyeckne GyHKUUK.
MpomeKyTKM MOHOTOHHOCTH

dYHKUMHM

https://m.edsoo.ru/NTM7RJGX4



https://m.edsoo.ru/IKJE16E2L
https://m.edsoo.ru/A9H81W33G
https://m.edsoo.ru/0HOPJ57VZ
https://m.edsoo.ru/1XYSI5M28
https://m.edsoo.ru/7JGTFZZYA
https://m.edsoo.ru/VU0HQS0CV
https://m.edsoo.ru/NTM7RJGX4

29

MaKcMmymbl U MUHUMYMb
byHKLUMN. Hanbonbliee u
HaMmeHbLlee 3HaYeHne GyHKUUK
Ha NPOMEKYTKE

https://m.edsoo.ru/Z0MN672NG

30

JInHelHas, KBagpaTUYHan u
APOOHO-NNHEeNHasa GyHKUMM

https://m.edsoo.ru/BZDF8VYZT

31

dnemeHTapHOe uccnegosaHue u
NnocTpoeHue rpadmnKoB 3TUX

dYHKUMMN

https://m.edsoo.ru/CP7UKTI1V

32

dnemeHTapHOe uccieaoBaHue U
nocTpoeHue rpadpuKoB 3TUX

YHKUNI

https://m.edsoo.ru/NAJFF14CO

33

CreneHb C UesibiM NOKasaTenem.
BbuHom HbtoTOHa

https://m.edsoo.ru/25T9QM2G0O

34

CreneHb C UesibiIM NOKasaTenem.
BuHom HbtoTOHa

https://m.edsoo.ru/K6XLQ4UJX

35

CreneHHasa GyHKLMA C
HaTypPaNbHbIM U Lie/IbIM

https://m.edsoo.ru/072LC5R6V

nokasatenem. E€ csoiicTBa u
rpaduk

36

KoHTponbHana paboTa:
"CreneHHan ¢pyHKUMA. EE
cBoiicTBa U rpadpuk”

https://m.edsoo.ru/431WRJ3Y2



https://m.edsoo.ru/Z0MN672NG
https://m.edsoo.ru/BZDF8VYZT
https://m.edsoo.ru/CP7UKTI1V
https://m.edsoo.ru/NAJFF14CO
https://m.edsoo.ru/2ST9QM2GO
https://m.edsoo.ru/K6XLQ4UJX
https://m.edsoo.ru/072LC5R6V
https://m.edsoo.ru/431WRJ3Y2

37

ApundmeTnyeckunii KopeHb
HaTypa/sibHOM CTeNeHU N ero
CBOICTBA

https://m.edsoo.ru/VEMYOB1CV

38

ApndmeTnyeckunii KopeHb
HaTypa/sibHOM CTENEeHU N ero
CBOWMCTBA

https://m.edsoo.ru/B4NSPUZEB

39

MpeobpasoBaHMA YNCNOBbIX
BblpaKeHMW, coaepKalimnx
CTENEeHM U KOPHMU

https://m.edsoo.ru/VR15USBDE

40

MpeobpasoBaHMA YUCNOBBIX
BbIPaYKEHUI, COAEPKALLMX
CTENEHW U KOPHMU

https://m.edsoo.ru/PRR3BH17H

41

MNpeobpasoBaHMA YNCNOBBIX
BbIPaYKEHUI, COAEPrKALLMX
CTENEHU U KOPHMU

https://m.edsoo.ru/GMO7CPCQG

42

MppaunoHanbHble ypaBHEHUS.

OCHOBHble MEeToAbI peLleHun
MPPALMOHAbHbIX YPAaBHEHUM

https://m.edsoo.ru/DHW5QA79M

43

MppaunoHanbHble ypaBHEHUS.

OCHOBHble MEeTOAbI peLleHnn
MPPALMOHANbHbIX YPAaBHEHUM

https://m.edsoo.ru/DN896TF02

44

MppaunoHanbHble ypaBHEHUS.

OcHoBHble meToAb! peweHunA

https://m.edsoo.ru/1X40FNHPA

MPPALMOHAbHbIX YPAaBHEHU



https://m.edsoo.ru/VEMYOB1CV
https://m.edsoo.ru/B4NSPUZEB
https://m.edsoo.ru/VR15USBDE
https://m.edsoo.ru/PRR3BH17H
https://m.edsoo.ru/GMO7CPCQG
https://m.edsoo.ru/DHW5QA79M
https://m.edsoo.ru/DN896TF02
https://m.edsoo.ru/1X40FNHPA

45

PaBHOCKNbHbIE Nepexoabl B
peLlweHnn nppaLmMoHanbHbIX
YPaBHEHWN

https://m.edsoo.ru/02VV5I6B4

46

PaBHOCUNbHbIE Nepexoabl B
peLleHnn nppaLmMoHanbHbIX
YypaBHEHWN

https://m.edsoo.ru/RPXZVFMHT

47

PaBHOCUNbHbIE Nepexoabl B
peLleHnn nppaLMoOHanbHbIX
YypaBHEHWN

https://m.edsoo.ru/261843DBS

48

PaBHOCUANbHbIE Nepexoabl B
peLleHnn NPPaLNOHaNbHbIX
YpaBHEHUM

https://m.edsoo.ru/0O87ZL0E2K

49

CBouncTBa U rpadmK KOpHA N-oi
CTeneHu Kak ¢yHKLMM obpaTHOM
CTeneHu ¢ HaTypasibHbIM
nokasartenem

https://m.edsoo.ru/8JLO4FGQ9

50

CsolictBa U rpaduK KOpHA N-0M
CTeneHu Kak pyHKumnm obpaTHom
CTEeNeHW C HaTypaibHbIM
noKasaTenem

https://m.edsoo.ru/JQHAUMLOM

51

KoHTponbHan paborta: "CBoMCTBa
n rpaduK KOpPHA N-OM CTENEHMN.
UppaunoHanbHble ypaBHeHMA"

https://m.edsoo.ru/01A6HO8VZ

52

CreneHbcC paunoOHaAbHbIM
noKasaTtesiem 1 eé cBOMNCTBA

https://m.edsoo.ru/3PMBUKOGP



https://m.edsoo.ru/O2VV5I6B4
https://m.edsoo.ru/RPXZVFMHT
https://m.edsoo.ru/261843DBS
https://m.edsoo.ru/O87ZL0E2K
https://m.edsoo.ru/8JLO4FGQ9
https://m.edsoo.ru/JQHAUMLOM
https://m.edsoo.ru/01A6HO8VZ
https://m.edsoo.ru/3PMBUK0GP

53

CreneHb C payMoOHanbHbIM
nokasaTtenem v eé CBOMCTBA

https://m.edsoo.ru/HFJPEPWL9

54

CreneHb C payMoOHanbHbIM
rnoKasaTtesem u eé CBOMCTBaA

https://m.edsoo.ru/HDVG5NJ1T

55

MNMokasatenbHasa PpyHKUUA, eé
CBOWCTBA M rpadmK

https://m.edsoo.ru/T7GPDUVRM

56

Mcnonb3oBaHue rpadumka
bYHKLMN ANa peleHuns
YpaBHEHUM

https://m.edsoo.ru/NI1171I1BM

57

Mcnonb3oBaHue rpadmka
bYHKLMN ANa peleHuns
YpPaBHEHUM

https://m.edsoo.ru/9PE3YWZ25

58

lNoKasaTenbHble ypaBHeHUA.
OcHoBHble meToabl peweHnA
NOKa3aTe/IbHbIX ypa BHEHWUM

https://m.edsoo.ru/NXLINJSWM

59

NokasaTenbHble YpaBHEHUA.
OcHoBHble meToabl peweHnA
NOKa3aTe/IbHbIX ypa BHEHUM

https://m.edsoo.ru/1TA6IMG1X

60

NokasaTenbHble YpaBHEHUA.
OcHoBHble meToAbl peweHunA
NOKa3aTe/IbHbIX ypa BHEHUI

https://m.edsoo.ru/YWT7H8GT7

61

KoHTponbHas paboTa:
"MokasaTtenbHaa pyHKLUMA.
MNoKasaTenbHble ypaBHeHUA"

https://m.edsoo.ru/HNIC60AKS



https://m.edsoo.ru/HFJPEPWL9
https://m.edsoo.ru/HDVG5NJ1T
https://m.edsoo.ru/T7GPDUVRM
https://m.edsoo.ru/NII171IBM
https://m.edsoo.ru/9PE3YWZ25
https://m.edsoo.ru/NXLINJ5WM
https://m.edsoo.ru/1TA6IMG1X
https://m.edsoo.ru/YWT7H8GT7
https://m.edsoo.ru/HNIC6OAK8

Norapuém uncna. Ceolictsa

62 norapndma https://m.edsoo.ru/E2G7K9QW6
Norapuém uncna. Ceolictsa

63 https://m.edsoo.ru/I92RS5MOM
norapudma
Norapuém uncna. Ceolictsa

64 https://m.edsoo.ru/EMCQ4R3B7
norapudma
JecATnYHbIe N HaTypanbHble

65 https://m.edsoo.ru/NBUG10GSP
norapuomebl
JecATnyHble N HaTypanbHble " g

66 forapudmbl ttps://m.edsoo.ru/EMWTCSPQY
MNpeobpa3oBaHue BbipaXKeHWUM,

67 https://m.edsoo.ru/OQF9WHEX5
coAepKawmx norapnpmol
MNpeobpa3oBaHue BbipaXKeHWU,

68 https://m.edsoo.ru/LXMJ44QAU
coAepKalmx norapnpmol
MNpeobpa3oBaHWe BbipaKeHWU,

69 https://m.edsoo.ru/EP6U39XNM
coaepKamx norapndmb
Norapudmmnyeckasa yHkuma, eé

70 o https://m.edsoo.ru/8TW3GXDH6
CBOWCTBaA U rpaduK
Norapuémmnyeckana yHkuma, eé

71 o https://m.edsoo.ru/KYG9C4SAF
CBOWCTBaA U rpaduK
Ucnonb3oBaHue rpaduka

72 dYHKUMN ons pewenun https://m.edsoo.ru/V8LWTS50G

ypaBHeEHW



https://m.edsoo.ru/E2G7K9QW6
https://m.edsoo.ru/I92RS5MOM
https://m.edsoo.ru/EMCQ4R3B7
https://m.edsoo.ru/NBUG10GSP
https://m.edsoo.ru/EMWTCSPQY
https://m.edsoo.ru/OQF9WHEX5
https://m.edsoo.ru/LXMJ44QAU
https://m.edsoo.ru/EP6U39XNM
https://m.edsoo.ru/8TW3GXDH6
https://m.edsoo.ru/KYG9C4S4F
https://m.edsoo.ru/V8LWTS50G

73

Ucnonb3soBaHue rpaduka
dYHKUMN ans pelenun
YypaBHEHW

https://m.edsoo.ru/5CIKV1ZUF

74

Norapudmmyeckune ypaBHeHUA.
OcHoBHble meToAb! peLleHun
NorapudmMmuyecKknx ypaBHeEHN M

https://m.edsoo.ru/STONRDYGS

75

Norapudmmnyeckne ypaBHeHuUA.
OcHoBHble meToAb! peLleHunn
NorapudmMmyecKknx ypaBHeEHN M

https://m.edsoo.ru/22FDXMI14S

76

JNlorapndmmyeckme ypaBHeHuUs.
OCHOBHble MEeToAbl peLleHns

https://m.edsoo.ru/Z2GEE63I11

NorapuPpmMmyecknx ypaBHeHUM

77

PaBHOCKMNbHbIE NEPEXOAbI B
peLeHnm NorapupMmnyecKnx
YypaBHEHU

https://m.edsoo.ru/9WDPQWD14

78

PaBHOCMNbHbIE NEPEXOAbI B
peLeHnn NorapudpMmnyecKmnx
YypaBHEHU

https://m.edsoo.ru/OVYGSNTLD

79

KoHTponbHana paboTa:
"Norapnommueckas GyHKUMA.
Norapuémmnyeckne ypasHeHuns"

https://m.edsoo.ru/ISPXC5ZEA

80

CUMHYC, KOCMHYC, TAHTEHC U
KOTaHIeHC YNCNOBOro aprymeHTa

https://m.edsoo.ru/YAGEESVC3



https://m.edsoo.ru/5CIKV1ZUF
https://m.edsoo.ru/STONRDYGS
https://m.edsoo.ru/22FDXMI4S
https://m.edsoo.ru/Z2GEE63I1
https://m.edsoo.ru/9WDPQWD14
https://m.edsoo.ru/0VYGSNTLD
https://m.edsoo.ru/I8PXC5ZEA
https://m.edsoo.ru/YAGEE8VC3

81

CUHYC, KOCUHYC, TAHTEHC U

KOTaHIreHC YnNCn0oBOro aprymeHTa

https://m.edsoo.ru/FO9W5Q8FFL

82

ApPKCUHYC, apPKKOCUHYC 1
APKTAHTEeHC YNCNOBOTO
aprymeHTa

https://m.edsoo.ru/A20WOVOPY

83

ApPKCUHYC, apKKOCKHYC 1
APKTaAHIeHC YNCNOBOTO
aprymeHTa

https://m.edsoo.ru/9A0XNXSJO

84

TpuroHomeTpuyeckas
OKpPYKHOCTb, OnpegeneHune
TPUTOHOMETPUYECKUX PYHKLINIA
YMCIOBOrO aprymeHTa

https://m.edsoo.ru/YA3XPQ1JL

85

TpuroHomeTpuyeckasn
OKPYKHOCTb, OonpegeneHume
TPUTOHOMETPUYECKUX PYHKLNIA
4YMCNIOBOrO aprymeHTa

https://m.edsoo.ru/7ZEBAMGFBR

86

OcHoBHble TPUroHomeTpuyeckume

dopmynbl

https://m.edsoo.ru/7G41UGG6B

87

OcHoBHble TPUTOHOMETPUYECKUE

dopmynbl

https://m.edsoo.ru/JB8BG5ATI

88

OcHoBHble TPUTOHOMETPUYECKUE

dopmynbl

https://m.edsoo.ru/C5YUBTBTC

89

OcHoBHble TPUTOHOMETPUYECKUE

dopmynbl

https://m.edsoo.ru/6GNQGH5MV



https://m.edsoo.ru/F9W5Q8FFL
https://m.edsoo.ru/A20WOV0PY
https://m.edsoo.ru/9A0XNXSJ0
https://m.edsoo.ru/YA3XPQ1JL
https://m.edsoo.ru/7EBAMGFBR
https://m.edsoo.ru/7G41UGG6B
https://m.edsoo.ru/JB8BG5ATI
https://m.edsoo.ru/C5YUBTBTC
https://m.edsoo.ru/6GNQGH5MV

MpeobpasoBaHue

90 TPUTOHOMETPUYECKUX https://m.edsoo.ru/USM91UJVJ
BblpayKeHui
MNpeobpasoBaHue

91 TPUTOHOMETPUYECKUX https://m.edsoo.ru/MEB4SJ2PW
BblpayKeHuMn
MNpeobpasoBaHue

92 TPUFOHOMETPUYECKUX https://m.edsoo.ru/RINAIF49S
BblpayKeHum
MNpeobpa3oBaHue

93 TPUFOHOMETPUYECKUX https://m.edsoo.ru/6EH5SHHHY
BbIparKeHUM
PelweHne TPUroHOMETPUYECKUX

94 o https://m.edsoo.ru/LGDUR382T
YPaBHEHW
PelweHne TPUroHOMETPUYECKUX

95 N https://m.edsoo.ru/PQLVEZ6JE
YPaBHEHW
PeweHne TPUroHOMETPUYECKUX

96 o https://m.edsoo.ru/QOK5GFZ7H
YPaBHEHW
PelweHne TPUroHOMETPUYECKUX

97 o https://m.edsoo.ru/YRO5D8PZ5
YPaBHEHW
PeweHne TPUroHOMETPUYECKUX

98 o https://m.edsoo.ru/1U5PKNSQT
YPaBHEHW
PeweHne TPUroHOMETPUUYECKUX

99 https://m.edsoo.ru/U7NBWCNDW

YypaBHEHW



https://m.edsoo.ru/U9M91UJVJ
https://m.edsoo.ru/MEB4SJ2PW
https://m.edsoo.ru/R9NAIF49S
https://m.edsoo.ru/6EH5SHHHY
https://m.edsoo.ru/LGDUR382T
https://m.edsoo.ru/PQLVEZ6JE
https://m.edsoo.ru/QOK5GFZ7H
https://m.edsoo.ru/YR05D8PZ5
https://m.edsoo.ru/1U5PKNSQT
https://m.edsoo.ru/U7NBWCNDW

100

PelueHne TPUroHOMETPUYECKNX
ypaBHEHW

https://m.edsoo.ru/89ZKWG015

101

KoHTposibHas paboTa:
"TpuroHomeTpuyeckue
BblpPaXKeHUA U
TPUrOHOMETpUYecKme
ypaBHeHuAa"

https://m.edsoo.ru/IF11SN76Q

102

MocnenoBaTeNbHOCTM, CNOCO6bI
3a/laHMA nocneaoBaTeNbHOCTEN.
MeToa maTemaTHUYeCcKom
NHAYKLUN

https://m.edsoo.ru/5VMC7JBEV

103

MOHOTOHHbIE U OrpaHUYeHHble
nocnegosaTenbHOCTU. McTopuA
aHann3a 6eCKoOHeYHO ManbIx

https://m.edsoo.ru/ZV4AYOVRL

104

ApudmeTnyeckas nporpeccus

https://m.edsoo.ru/S0RW02V1E

105

FeomeTpuyeckan nporpeccmsn

https://m.edsoo.ru/ED20JQZ24

106

BeckoHeyHo ybbiBatoLan
reomeTpuyeckan nporpeccma

https://m.edsoo.ru/VG377T8EY

107

Cymma 6ecKkoHeyHo ybbiBatoLLen
reoMeTpUYECKON Nporpeccum

https://m.edsoo.ru/TY1S3DAPL

108

JINHEMHbIM 1 3KCNOHEHUMWaNbHbIN
pocT. Yncno e. Popmyna
CNOXKHbIX MPOLEHTOB

https://m.edsoo.ru/UM1H7BTW2

109

JINHEMHbIN 1 3KCNOHEHUMaNbHbIN

https://m.edsoo.ru/CEY72CW58



https://m.edsoo.ru/89ZKWG015
https://m.edsoo.ru/IF11SN76Q
https://m.edsoo.ru/5VMC7JBEV
https://m.edsoo.ru/ZV4AYOVRL
https://m.edsoo.ru/50RW02V1E
https://m.edsoo.ru/ED2OJQZ24
https://m.edsoo.ru/VG377T8EY
https://m.edsoo.ru/TY1S3DAPL
https://m.edsoo.ru/UM1H7BTW2
https://m.edsoo.ru/CEY72CW58

poct. Yncno e. dopmyna
C/NIOXKHbIX NPOLEHTOB

Mcnonb3oBaHKWe nporpeccuun ana

110 pelweHna peasbHbIX 3a4a4 https://m.edsoo.ru/ARPHBD4Y1
NPUKNaAHOro XxapakTepa
KoHTponbHana paboTa:

111 "MocneoBaTeNbHOCTY U https://m.edsoo.ru/8QWRKXOHP
nporpeccun”
HenpepbiBHble PYHKUMM N NX

112 . https://m.edsoo.ru/MCC5N1579
CBOWCTBA
TouKa paspbiBa. ACMMMTOTHI

113 N https://m.edsoo.ru/BXCP9CRNV
rpadpmkoB GyHKLNM
CBouncTBa PyHKLUMM

114 https://m.edsoo.ru/DP10ESGVN
HenpepbIBHbIX Ha OTpe3Ke
CsolictBa QyHKLUM

115 https://m.edsoo.ru/CCXH3TPSB
HenpepbIBHbIX Ha OTpe3Ke
MeTog UHTepBanoB gns

116 https://m.edsoo.ru/A364LEWCO
peleHns HepaBeHCTB
MeToa UHTepBanoB Ans

117 https://m.edsoo.ru/RVQDQWS5SP
peleHns HepaBeHCTB
MeTopa, MHTepBanos gnA

118 https://m.edsoo.ru/LRMHAKVYF

peweHnAa HepaBEHCTB



https://m.edsoo.ru/ARPHBD4Y1
https://m.edsoo.ru/8QWRKXOHP
https://m.edsoo.ru/MCC5N1579
https://m.edsoo.ru/BXCP9CRNV
https://m.edsoo.ru/DP10ESGVN
https://m.edsoo.ru/CCXH3TPSB
https://m.edsoo.ru/A364LEWC0
https://m.edsoo.ru/RVQDQW5SP
https://m.edsoo.ru/LRMHAKVYF

MpumeHeHWe CBOMCTB

119 HenpepbIBHbIX PyHKUUIN AnAa https://m.edsoo.ru/VAMMSCCCD
pelleHns 3agau
MpumeHeHWe CBOMCTB

120 HenpepbIBHbIX PyHKUMIN AnA https://m.edsoo.ru/ZR52207R4
pelleHns 3a4au
MepBas 1 BTopan Npon3BOAHbIE

121 https://m.edsoo.ru/TQJHPC7B3
dYHKLUNM
OnpeaeneHne, reoMmeTpUYeCcKnii

122 < https://m.edsoo.ru/1YSIQ5NXT
CMbIC/1 NPOU3BOAHOM
OnpepgeneHue, PU3NYECKNIA

123 . https://m.edsoo.ru/5707NISY)
CMbIC/1 NPOU3BOAHOM
YpaBHeHMe KacaTe/ibHOM K

124 https://m.edsoo.ru/NNA3B1850
rpaduKy pyHKUUN
YpaBHeHWe KacaTeNbHOM K

125 https://m.edsoo.ru/2MS8V364A
rpadpury pyHKLUN
Mpoun3BoaHble 3NeMeHTAPHbIX

126 N https://m.edsoo.ru/9CG66E0L3
dYHKUMM
Mpoun3BoaHble 3NeMEHTAPHbIX

127 o https://m.edso00.ru/OX3T1IGG2
dYHKUMM
Mpoun3BoaHas CyMMmbl,

128 nponsBeneHUA, YaCcTHOrO U https://m.edsoo.ru/H13R90OF8T

KOMMO3MNLUMN GYHKLNIA



https://m.edsoo.ru/VAMMSCCCD
https://m.edsoo.ru/ZR5Z2O7R4
https://m.edsoo.ru/TQJHPC7B3
https://m.edsoo.ru/1YSJQ5NXT
https://m.edsoo.ru/5707NISYJ
https://m.edsoo.ru/NNA3B185O
https://m.edsoo.ru/2MS8V364A
https://m.edsoo.ru/9CG66E0L3
https://m.edsoo.ru/OX3T1IGG2
https://m.edsoo.ru/H13R9OF8T

MponssogHaa cymmbl,

129 npousBeaeHnA, YacTHOro n 1 https://m.edsoo.ru/CIXJYCL4P
KOMNO3NLUMK GYHKLLNIM
MponssogHaa cymmol,

130 Npoun3BeaeHUA, YaCTHOIO U 1 https://m.edsoo.ru/401LVJEZL
KOMNO3NUMU GYHKLNIM
KoHTponbHana paboTa:

131 " " 1 1 https://m.edsoo.ru/72752YHQ9

MpounssogHas

MNoBTopeHue, 0606L1eHNE,

132 cucTtemaTusaums 3HaHUI: 1 https://m.edsoo.ru/PCOMVZEMH
"YpaBHeHus"

133 MTorosas KOHTpoNbHasA paboTa 1 1 https://m.edsoo.ru/7LME3ZN27

134 NToroBasa KoOHTpobHas paboTa 1 1 https://m.edsoo.ru/Y1L9K7609
MoBTOpeHune, obobuieHune,

135 cMcTemaTu3auma 3HaHUN: 1 https://m.edsoo.ru/RI3B6TWPAT
"DyHKUNKN"
MoBTOpeHune, obobLieHune,

136 o 1 https://m.edsoo.ru/FF21A8S)Z
cMcTemaTtu3auma 3HaHUM

OBLUEE KOJTMYECTBO YACOB MO
136 10

NMPOrPAMME



https://m.edsoo.ru/CIXJYCL4P
https://m.edsoo.ru/401LVJEZL
https://m.edsoo.ru/72752YHQ9
https://m.edsoo.ru/PCOMVZEMH
https://m.edsoo.ru/7LME3ZN27
https://m.edsoo.ru/Y1L9K76O9
https://m.edsoo.ru/RI36TWPAT
https://m.edsoo.ru/FF21A8SJZ

11 KNACC

Neo
n/n

Tema ypokKa

KonnuecrBo yacos

Bcero KoHTponbHble

pabotbl

MpakTuyeckmne
paboTbl

Aarta
M3yyeHu
A

ONeKTPOHHbIe unudpposblie
obpasoBaTenbHble pecypcbl

MNpumeHeHWe NPOn3BOAHOM K
nccnenoBaHuo GyHKLMM Ha
MOHOTOHHOCTb M 3KCTPEMYMb!

https://m.edsoo.ru/E9SB1SYNM

MpumeHeHWe NPON3BOAHOM K
nccnenoBaHuio GyHKLUMIM Ha
MOHOTOHHOCTb M 3KCTPEMYMb!

https://m.edsoo.ru/W7FOW9ADE

MpumeHeHWe NPON3BOAHOMN K
nccnenoBaHuio GyHKLUKIM Ha
MOHOTOHHOCTb M 3KCTPEMYMb!

https://m.edsoo.ru/N61EYOQXN

MprmeHeHWe NPon3BOAHOM K
nccnenoBaHMio GyHKLUIN Ha
MOHOTOHHOCTb W 3KCTPEMYMbl

https://m.edsoo.ru/39CNHJI8O

MprmeHeHWe NPon3BOAHOM K
nccneoBaHMio GyHKLUIN Ha
MOHOTOHHOCTb W 3KCTPEMYMbl

https://m.edsoo.ru/H4LRRPTNU

MprmeHeHWe NPoON3BOAHOM K
nccnenoBaHuio GyHKLUIN Ha
MOHOTOHHOCTb W 3KCTPEMYMbl

https://m.edsoo.ru/GN11SQZZR



https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/W7FOW9ADE
https://m.edsoo.ru/N61EY0QXN
https://m.edsoo.ru/39CNHJI8O
https://m.edsoo.ru/H4LRRPTNU
https://m.edsoo.ru/GN11SQZZR

HaxoxaeHne HanbosblLero u
HaVMMEeHbLLEro 3Ha4YeHun
HenpepbIBHON GYHKUMM HA
oTpeske

https://m.edsoo.ru/CSANWBULB

HaxoxaeHne HanbosblLEero 1

https://m.edsoo.ru/HQU4R7TC7

HaNUMEHbLLEro 3Ha4YeHuns
HenpepbIBHOM QYHKLMM Ha
oTpeske

HaxoxkaeHue HambonbLiero u
HaMMeHbLLEero 3Ha4yeHusn
HenpepbIBHON PYHKUUN HA
oTpeske

https://m.edsoo.ru/BESWXUF3F

10

HaxoxaeHune Hanbonbliero n
HaMMeHbLLEro 3Ha4YeHuA
HenpepbIBHOM QYHKLUM Ha
oTpeske

https://m.edsoo.ru/FI1C58HJG

11

HaxoxaeHue Hanbonblero n
HaMMeHbLLEro 3Ha4YeHuA
HenpepbIBHOM QYHKLUMM Ha
oTpeske

https://m.edsoo.ru/IEEIH61Y7

12

HaxoxaeHne HanbonbLliero n
HaMMEHbLLEro 3Ha4YeHuA
HenpepbIBHOM QYHKUMM Ha
oTpeske

https://m.edsoo.ru/641KWZ70D



https://m.edsoo.ru/C8ANWBULB
https://m.edsoo.ru/HQU4R7TC7
https://m.edsoo.ru/BE9WXUF3F
https://m.edsoo.ru/FI1C58HJG
https://m.edsoo.ru/IEEIH61Y7
https://m.edsoo.ru/64IKWZ70D

13

MprMmeHeHne NPoM3BOAHOM ANA
HaXOMAEHWA HauAyyLero
peleHnna B NPUKAaLHbIX 3a4a4ax

https://m.edsoo.ru/ZMPEN7AP)J

14

MprMmeHeHne NpoM3BOAHOM ANA
HaXOMAEeHUA HauayyLero
pelleHna B NPUKAaAHbIX 3a4a4ax

https://m.edsoo.ru/JQ4T53RW5

15

MNpumeHeHWe Npon3BoAHON ANA
onpeaeneHnsa CKopocTu u
YCKOpEeHMA npouecca, 3aaHHOoro

https://m.edsoo.ru/IJOCONWS57

dopmynon nnm rpapukom

16

MNpumeHeHWe NPon3BoAHON ANA
onpeaeneHnsa CKopocTn un
YCKOpeHus npouecca, 3a4aHHOro
dopmynon nnm rpapukom

https://m.edsoo.ru/HXTRI77A5

17

Komnosnuyma yHKLMi

https://m.edsoo.ru/0D1VDOCOZ

18

Komnosnuyma yHKLMi

https://m.edsoo.ru/P6PCUHTAD

19

Komnosunuyma yHKLMi

https://m.edsoo.ru/LGNJMKSO0

20

feomeTpuyeckune obpasbl
YyPaBHEHWUI Ha KOOPAMHATHOM
NIOCKOCTH

https://m.edsoo.ru/WUIS4RBXB



https://m.edsoo.ru/ZMPEN7APJ
https://m.edsoo.ru/JQ4T53RW5
https://m.edsoo.ru/IJ0CONW57
https://m.edsoo.ru/HXTRI77A5
https://m.edsoo.ru/0D1VDOCOZ
https://m.edsoo.ru/P6PCUHT4D
https://m.edsoo.ru/LGNJMKS00
https://m.edsoo.ru/WUIS4RBXB

21

FeomeTtpuyeckme obpasbl
YyPaBHEHWUI Ha KOOPAMHATHOM
NAOCKOCTH

https://m.edsoo.ru/RWWLNFOGR

22

KoHTposbHas pabora:
"NccnepoBaHue GyHKUUI C
NMOMOLLbIO NPOMU3BOAHON"

https://m.edsoo.ru/8DME3XV95

23

MNepBoobpasHan, OCHOBHOE
CBOMCTBO NepBoObpasHbIX

https://m.edsoo.ru/GS6KL8JMB

24

MepBoob6pasHble 3neMeHTAPHbIX
dYHKUKI. MpaBuna HaxoKaeHUA
nepBoobpasHbIX

https://m.edsoo.ru/JU3413GVM

25

MNepBoo6pasHble 3neMeHTAPHbIX
dYHKUKI. MpaBuna HaxoXKaeHUA
nepBoobpasHbIX

https://m.edsoo.ru/FN7VYQ15Z7

26

UHTerpan. FleomeTpuyecknis
CMbICN MHTerpana

https://m.edsoo.ru/GGPXB7R8C

27

BbluncneHue onpenenéHHoro
WHTerpana no popmyne
HbloToHa-/1elibHuMua

https://m.edsoo.ru/4R97WJZ52

28

BblumncneHue onpenenéHHoro
WHTerpana no popmyne
HbloToHa-/1enbHULa

https://m.edsoo.ru/1AJ8M4RQT

29

MpumeHeHWe nHTerpana ana
HaxoXAeHUA Naowaaen NaoCKnx

duryp

https://m.edsoo.ru/MU24JJVID



https://m.edsoo.ru/RWWLNF0GR
https://m.edsoo.ru/8DME3XV95
https://m.edsoo.ru/GS6KL8JMB
https://m.edsoo.ru/JU3413GVM
https://m.edsoo.ru/FN7VYQ15Z
https://m.edsoo.ru/GGPXB7R8C
https://m.edsoo.ru/4R97WJZ52
https://m.edsoo.ru/1AJ8M4RQT
https://m.edsoo.ru/MU24JJVID

NMpumeHeHWe nHTerpana gna

30 HaxXxoXaeHuA 0bbEMoB https://m.edsoo.ru/77COVH1CS
reoMeTpUUYECKnX Ten
Mpumepbl peleHni

31 . https://m.edsoo.ru/GV6VHS8SLS
andodepeHumanbHbIX ypaBHEHUN
Mpumepbl peLLeHnit o g 8P1PX

32 AnddepeHLUnanbHbIX ypaBHEHUN ttps://m.edso0.ru/GQOI8
MaTemaTtnyecKkoe
MO/Jle/INPOBAHUE PeasibHbIX

33 https://m.edsoo.ru/LLIDKMSOC
NPOLLECCOB C MOMOLLbIO
anddepeHuUnanbHbIX YPaBHEHUM
KoHTposbHas pabora:

34 " " https://m.edsoo.ru/06KKZN9AH

MNepBoobpa3Hasa U MHTErpan

TpuroHomeTpuyeckne pyHKLNMK,

35 N https://m.edsoo.ru/43EDG1XRK
NX CBOMCTBA M rpadmKm
TpuroHomeTpuyeckne GyHKumuM,

36 o https://m.edsoo.ru/37WDY2B6K
NX CBOMCTBA U rpadumKm
TpuroHomeTpuyeckne GyHKumuM,

37 . https://m.edsoo.ru/35V07LI0Q
NX CBOMCTBA U rpadmKm
TpuroHomeTpuyeckne GyHKuuM,

38 . https://m.edsoo.ru/CNQL1CBYR
NX CBOMCTBA U rpadmKm
TpuroHomeTpuyeckue GyHKuuuM,

39 https://m.edsoo.ru/JYONTMOI5

MX CBOMCTBA M rpaduKm



https://m.edsoo.ru/77COVH1CS
https://m.edsoo.ru/GV6VH88LS
https://m.edsoo.ru/GQOI8P1PX
https://m.edsoo.ru/LLIDKMSOC
https://m.edsoo.ru/06KKZN9AH
https://m.edsoo.ru/43EDG1XRK
https://m.edsoo.ru/37WDY2B6K
https://m.edsoo.ru/35V07LIOQ
https://m.edsoo.ru/CNQL1CBYR
https://m.edsoo.ru/JY9NTM0I5

40

OTbop KopHel
TPUTOHOMETPUYECKMX
YPaBHEHWI C MOMOLLbIO
TPUrOHOMETPUYECKOM
OKPYKHOCTH

https://m.edsoo.ru/ODHC3ZFH2

41

OTbop KopHel
TPUTOHOMETPUYECKUX
YPaBHEHWI C MOMOLLbIO
TPUrOHOMETPUYECKOM
OKPYKHOCTH

https://m.edsoo.ru/EY67USIYI

42

OTbop KopHel
TPUTOHOMETPUYECKMX
YPaBHEHUI C NOMOLLbIO
TPUTOHOMETPUYECKOM
OKPYHOCTH

https://m.edsoo.ru/60J90Z11W

43

OTbop KopHel
TPUTOHOMETPUYECKMX
YPaBHEHUI C NOMOLLbIO
TPUTOHOMETPUYECKOM
OKPYKHOCTH

https://m.edsoo.ru/NPGOZ1WAL

44

PemeHmeTperHomeTpmquKMX

HEPaBEHCTB

https://m.edsoo.ru/BIEFQCOPY

45

PemeHmeTperHomeTpmquKMX

HEePaBEHCTB

https://m.edsoo.ru/P9CTAGVUJ



https://m.edsoo.ru/ODHC3ZFH2
https://m.edsoo.ru/EY67USIYI
https://m.edsoo.ru/60J90ZI1W
https://m.edsoo.ru/NPGOZ1WAL
https://m.edsoo.ru/BIEFQC0PY
https://m.edsoo.ru/P9CTAGVUJ

PeweHue TPUTOHOMETPUYECKUNX

46 https://m.edsoo.ru/DC43MAHFK
HEepaBEeHCTB
PelweHne TpMroHoMeTpUYECKMX

47 https://m.edsoo.ru/S8ESMOFQW?7
HepaBeHCTB
KoHTposnbHas pabota: "Ipadumku
TPUTOHOMETPUYECKUX QYHKLUNA.

48 https://m.edsoo.ru/5JH7N1DTD
TpuroHomeTpuueckue
HepaBeHcTBa"
OcCHOBHble MeTOoAb! peLleHunn

49 https://m.edsoo.ru/S8EG5BXW3Q
NoKa3aTe/IbHbIX HEPABEHCTB
OcCHOBHble MeTOAb! peLleHunn

50 https://m.edsoo.ru/OKOI4ANQNY
NoKasaTe/IbHbIX HEPABEHCTB
OcHOBHble MeTOAb! peLleHunn

51 https://m.edsoo.ru/XK1IL8C06
NoKasaTe/IbHbIX HEPABEHCTB
OcHOBHble MeTOAb! peLleHunn

52 https://m.edsoo.ru/S16YS5E1UA
NoKa3aTe/IbHbIX HEPABEHCTB
OCHOBHble MeTOAbI peLIeHNsA

53 https://m.edsoo.ru/HBE6M6CYQ
norapnpmmyecKmMx HepaBEHCTB
OCHOBHble MeToAbl peLleHns

54 https://m.edsoo.ru/TPJAYUEUS
norapndmmMyYecKkmMx HeEPaBEHCTB
OCHOBHble MeToAbl peLleHns

55 https://m.edsoo.ru/SCAWSDATP
norapndmmyYecKmMx HeEPaBEHCTB
OCHOBHble MeTOAbl peLleHUs

56 https://m.edsoo.ru/6XWRKOGBQ

NnorapnuPpmmyecknx HepaBeHCTB



https://m.edsoo.ru/DC43MAHFK
https://m.edsoo.ru/8ESM0FQW7
https://m.edsoo.ru/5JH7N1DTD
https://m.edsoo.ru/8EG5BXW3Q
https://m.edsoo.ru/0K0I4NQNY
https://m.edsoo.ru/XK1IL8C06
https://m.edsoo.ru/S16Y5E1UA
https://m.edsoo.ru/HBE6M6CYQ
https://m.edsoo.ru/TPJ4YUEU8
https://m.edsoo.ru/SC4WSD4TP
https://m.edsoo.ru/6XWRK0GBQ

57

OcHoBHble meToAb! peLueHun
MpPpPaLMOHANbHbIX HEPABEHCTB

https://m.edsoo.ru/7N30MGU5A

58

OcHoOBHble meToAb! peLleHun

https://m.edsoo.ru/NYRQK20JO

MppPaLnNOHaIbHbIX HEPABEHCTB

59

OcHoBHble meToAb! peLleHunn
MPPaLMOHANbHbIX HEPABEHCTB

https://m.edsoo.ru/TKEL6CU7P

60

OcHoBHble meToabl peweHunA
MppaLMoHaNbHbIX HEPABEHCTB

https://m.edsoo.ru/SOOR8V677

61

lpaduueckme metoabl peLleHuns
NPPaLMOHaNbHbIX YPaBHEHWI

https://m.edsoo.ru/CEFJIGB7PP

62

lpaduueckme metoabl peLleHuns
NPPaLMOHaNbHbIX YPaBHEHWI

https://m.edsoo.ru/5SDTMHOB9G

63

lpadumyeckme meToabl peleHums
MOKa3aTe/bHbIX ypaBHEHWUM

https://m.edsoo.ru/PWK5FHR1I

64

lpadmyeckme meToabl peleHums
MOKasaTe/bHbIX HEPABEHCTB

https://m.edsoo.ru/4W297JPZ4

65

lpaduueckne metoabl peLeHns
norapndmMmYeECKMX YpaBHEHN

https://m.edsoo.ru/AYOLSVBQH

66

lpadmyeckme meToabl peleHms
NnorapnuPpmmyecknx HepaBeHCTB

https://m.edsoo.ru/B7I9WE7LT

67

lpadmyeckme meToabl peleHms
NnorapnuPpmmyecknx HepaBeHCTB

https://m.edsoo.ru/DQOJPAM35



https://m.edsoo.ru/7N3OMGU5A
https://m.edsoo.ru/NYRQK20JO
https://m.edsoo.ru/TKEL6CU7P
https://m.edsoo.ru/S00R8V677
https://m.edsoo.ru/CEFJGB7PP
https://m.edsoo.ru/5DTMH0B9G
https://m.edsoo.ru/PWK5FHR1I
https://m.edsoo.ru/4W29ZJPZ4
https://m.edsoo.ru/AY0LSVBQH
https://m.edsoo.ru/B7I9WE7LT
https://m.edsoo.ru/DQOJPAM35

68

lpaduryeckne metoapl peleHmn
NOKasaTeNbHbIX U
Norapudmmyecknx ypaBHeEHNM

https://m.edsoo.ru/2NOQX4IT5

69

lpaduryeckne metoapl peleHmsn
NOKa3aTeNbHbIX U
Norapudmmyecknx ypaBHeEHNM

https://m.edsoo.ru/WN60ON936V

70

paduueckme metopl pelieHmnn
NoKa3aTeNbHbIX U

https://m.edsoo.ru/5285JJ23I

norapudmmYecKMx HeEPaBEHCTB

71

lpaduueckme metoabl peLleHuns
NoKasaTeNbHbIX U1
norapudmmYecKMx HepaBeHCTB

https://m.edsoo.ru/H7RCFPHRQ

72

KoHTponbHas pabora:
"NppaumoHanbHble,
noKasaTte/bHble U
norapuemmyeckmne HepaeHcTea"

https://m.edsoo.ru/OUEKRH3WM

73

KomnneKcHble ymcna.
Anrebpaunyeckasn u
TpUroHomeTpuyeckas Gopmbl
3anuncyM KOMMNAEKCHOIo Yncna

https://m.edsoo.ru/E6SCWA25Z

74

KomnnekcHble uncna.
AnrebpanyecKkas u
TPUroHomeTpuyeckan Gopmbl
3anMcu KOMMNEKCHOro Yncna

https://m.edsoo.ru/NXW7I0PUS



https://m.edsoo.ru/2NOQX4IT5
https://m.edsoo.ru/WN6ON936V
https://m.edsoo.ru/5285JJ23I
https://m.edsoo.ru/H7RCFPHRQ
https://m.edsoo.ru/OUEKRH3WM
https://m.edsoo.ru/E6SCWA25Z
https://m.edsoo.ru/NXW7I0PUS

ApudmeTnyeckune onepaymm ¢

75 https://m.edsoo.ru/13KLU4DRU
KOMMJIEKCHbIMM YMCaMU
ApudmeTnyeckue onepaymm ¢

76 https://m.edsoo.ru/4MH5SJ9B0
KOMIMJIEKCHbIMMW YMCIaMU
N306parkeHne KOMMNAEKCHbIX

77 ymncen Ha KOOPAMHATHOM https://m.edsoo.ru/NS8U560RSS8
NI0CKOCTU
N306parkeHne KOMMIEKCHbIX

78 yncesn Ha KOopAMHATHOM https://m.edsoo.ru/C7N4LUODS
NAOCKOCTH
dopmyna Myaspa. KopHu n-oi

79 https://m.edsoo.ru/5VW220UC2
cTeneHun U3 KOMNAEKCHOro YMcna
dopmyna Myaspa. KopHu n-oi

80 https://m.edsoo.ru/YCWOXQ3E6
cTeneHn U3 KOMNAEKCHOro YMcna
MprMmeHeHWE KOMNNEKCHbIX

81 yncen gna peweHna PpUanYecKmx https://m.edsoo.ru/M33HA2FT9
N reOMeTpUYECKNX 3a4au
KoHTponbHana paboTa:

82 " " https://m.edsoo.ru/GUNT4PQPE

KomnneKcHble yncna

83 HaTypanbHble U Lenble Yncna https://m.edsoo.ru/6L53P0CIQ

84 HaTypanbHble U Lenble Yncna https://m.edsoo.ru/9DAXEE1IGO
MpMmeHeHMe NpU3HAKOB

85 https://m.edsoo.ru/XD2VU8Y18

AEeNNMOCTU LenblixX Yyncen



https://m.edsoo.ru/13KLU4DRU
https://m.edsoo.ru/4MH5SJ9B0
https://m.edsoo.ru/N8U560RS8
https://m.edsoo.ru/C7N4LUODS
https://m.edsoo.ru/5VW220UC2
https://m.edsoo.ru/YCWOXQ3E6
https://m.edsoo.ru/M33HA2FT9
https://m.edsoo.ru/GUNT4PQPE
https://m.edsoo.ru/6L53P0CIQ
https://m.edsoo.ru/9DAXEE1GO
https://m.edsoo.ru/XD2VU8Y18

86

NMpumeHeHMe NpU3HaKoB
OeMMOCTU LenblixX Ynucen

https://m.edsoo.ru/BKXH3VHMC

87

NpumeHeHMe NpU3HaAKOB
OENMMOCTU LesibIX uncen
HOK

:HO4 m

https://m.edsoo.ru/U549JT5GlI

88

NpumeHeHMe NpU3HaKOB
OENVMOCTU LesibIX Yncen
HOK

:HOO m

https://m.edsoo.ru/RITIFXZWU

89

MpmeHeHWe NPU3HaKoB

A4EeNNMOCTU LLenbiX Yynucen:

OCTaTKM NO MOo4AyNHO

https://m.edsoo.ru/SFNDP0C41

90

MprmeHeHWe NPU3HaKoB

AEeNNMOCTU LLenbiX Yyncen:

OCTaTKM NO MmoAynto

https://m.edsoo.ru/LNZN330RG

91

MpYmeHeHWe NPU3HaKoB

AEeNNMOCTU LLenbiX Hncen:

anroputm EBknnaa ana p

eweHunA

https://m.edsoo.ru/ASOHTW28V

3a4a4 B LeNnblX YNcnax

92

KoHTponbHan paboTta: "Teopusa

uenbix yncen"

https://m.edsoo.ru/NCZOYIBFR

93

Cuctema 1 coso KYNMHOCTb

ypaBHeHW. PaBHOCU/IbHbIE
CUCTEMbBI U CUCTEMBI-CNEACTBUSA

https://m.edsoo.ru/6QAMHIW49



https://m.edsoo.ru/BKXH3VHMC
https://m.edsoo.ru/U549JT5GI
https://m.edsoo.ru/R9TIFXZWU
https://m.edsoo.ru/5FNDP0C41
https://m.edsoo.ru/LNZN330RG
https://m.edsoo.ru/A8OHTW28V
https://m.edsoo.ru/NCZOYIBFR
https://m.edsoo.ru/6QAMHIW49

94

Cnctema 1 COBOKYMNHOCTb
ypaBHEeHUI. PaBHOCU/IbHbIE
CUCTEMbI U CUCTEMbI-CNEACTBUA

https://m.edsoo.ru/2NYFSL1RC

95

OcHoBHble meToAb! peLleHun
CUCTEM U COBOKYMHOCTEW
PaLMOHA/IbHbIX YPaBHEHW

https://m.edsoo.ru/CKESHUS7T

96

OcHoOBHble meToAb! peLueHun
CUCTEM U COBOKYMHOCTEW
MPPALNOHANBHbIX YPaBHEHUM

https://m.edsoo.ru/JKOPFSPM2

97

OcHoBHble meToabl peweHnA
cncrtem m COBOKyI'IHOCTeIZ
NOKa3aTe/IbHbIX ypa BHEHUM

https://m.edsoo.ru/5IZ5AIVWZ

98

OcHoBHble meToabl peweHnA
cmcrtem m COBOKyI'IHOCTeﬁ
NOKa3aTe/IbHbIX ypa BHEHUM

https://m.edsoo.ru/VUDYFBU4C

99

OCHOBHble METOAbI PeLleHNA
CUCTEM U COBOKYMHOCTEW
norapndmMmUeCcKmX ypaBHEHN

https://m.edsoo.ru/104NP4WEE

100

OCHOBHble MeTOAbI peLleHns
CUCTEM W COBOKYMHOCTEWN
norapndmMmYeECKMX YpaBHEHN

https://m.edsoo.ru/XIK82R4Y3

101

anN\eHEHMe CUCTem K peweHunto

https://m.edsoo.ru/FVBQN9ARO



https://m.edsoo.ru/2NYFSL1RC
https://m.edsoo.ru/CKESHUS7T
https://m.edsoo.ru/JK0PF5PM2
https://m.edsoo.ru/5IZ5AIVWZ
https://m.edsoo.ru/VUDYFBU4C
https://m.edsoo.ru/1O4NP4WEE
https://m.edsoo.ru/XIK82R4Y3
https://m.edsoo.ru/FVBQN9AR0

MaTemaTMYeCcKnx 3a4a4 1 3aga4
N3 pasNnYHbIx obnacten Hayku u
peasibHOM }KU3HMU,
NMHTepnpeTauma Noay4YeHHbIX
pe3ynbTaToB

102

MpuMeHeHWe CUCTEM K peLUEHNIO
MaTemaTUYeCcKnx 3aga4 1 3aga4
N3 pasNnYHbIXx obnacten Hayku u
peasibHOM }KU3HMU,
NHTepNpeTaLma NONYYEHHbIX
pe3ynbTaToB

https://m.edsoo.ru/BS2BRDQ8D

103

MpuMmeHeHWe HePaBEeHCTB K
peLeHnto MaTeMaTUYeCKNX
3334 1 33434 U3 PasNNYHbIX
obnactei HayKn 1 peanbHoOM
¥KU3HU, MHTepnpeTaums
NONlyYEeHHbIX pe3ybTaToB

https://m.edsoo.ru/KEPYPAACG

104

KoHTponbHana paboTta: "Cucremol
PaLMOHaNbHbIX,
NPPaLMOHANbHbIX
MOKa3aTeNbHbIX U
norapndmmyecKkmx ypaBHeHnin"

https://m.edsoo.ru/PY1EYYY4M

105

PaunoHanbHble ypaBHEHUSA C
napameTpammu

https://m.edsoo.ru/BVE4ACV90B

106

PaunoHanbHble HepaBeHCTBa C
napameTpamu

https://m.edsoo.ru/AX7UKVAVW



https://m.edsoo.ru/BS2BRDQ8D
https://m.edsoo.ru/KEPYP4ACG
https://m.edsoo.ru/PY1EYYY4M
https://m.edsoo.ru/BVE4CV90B
https://m.edsoo.ru/AX7UKVAVW

PaunoHanbHble cuctembl €

107 https://m.edsoo.ru/CMKD4UGBP
napameTpamm
MppaunoHanbHble ypaBHEHUA,

108 https://m.edsoo.ru/PFOEGIXEG
HepaBeHCTBa C NapameTpamu
MppaumoHanbHbie CUCTEMbI C

109 https://m.edsoo.ru/GVGKCPRJZ
napameTpamm
MoKa3aTenbHble ypaBHEHMUA,

110 https://m.edsoo.ru/QJ4K1Y35W
HepaBeHCTBa C NapameTpamu
MoKa3aTesbHble cucTeMbl C

111 https://m.edsoo.ru/M7256245Q
napameTpamm
Nlorapnommnyeckme ypaBHeHuUs,

112 https://m.edsoo.ru/114BBN6PR
HepaBeHCTBa C NapameTpamu
Norapnemmnyeckme cmctemsl ¢

113 https://m.edsoo.ru/1US8V5YYB
napameTpamm
TpuroHomeTpUuyeckue

114 https://m.edsoo.ru/J3E6M4K5P
YPaBHEHMA C NapameTpamm
TpuroHomeTpUuyeckue

115 https://m.edsoo.ru/KXSQ1MLXW
HepaBEeHCTBA C MapaMeTpamm
TpUroHOMeTpPUYECKNE CUCTEMDI C

116 https://m.edsoo.ru/EGQYTSCMK
napameTpammu
MocTpoeHune n nccnepoBaHune
MaTemaTUUYecKnux moaenemn

117

peanbHbIX cmyau,mﬁ c nomouwbio

YPaBHEHWI C NapameTpamm



https://m.edsoo.ru/CMKD4UGBP
https://m.edsoo.ru/PF0EGIXEG
https://m.edsoo.ru/GVGKCPRJZ
https://m.edsoo.ru/QJ4K1Y35W
https://m.edsoo.ru/M72S624SQ
https://m.edsoo.ru/114BBN6PR
https://m.edsoo.ru/1US8V5YYB
https://m.edsoo.ru/J3E6M4K5P
https://m.edsoo.ru/KXSQ1MLXW
https://m.edsoo.ru/EGQYTSCMK

118

MocTpoeHune u nccneposBaHme
MaTemaTUyecKnx moaenem
peanbHbIX CUTYaL M C MOMOLLbIO
CUCTEM YPaBHEHWI C
napameTpamu

https://m.edsoo.ru/SYJHPEZ54

119

lMocTpoeHne n nuccnepoBaHue

https://m.edsoo.ru/07QRW54XJ

MaTeMaTUUYeCKUX Moae e
peasibHbIX CUTYaLMI C MOMOLLLbIO
CUCTEM YPaBHEHWM C
napameTpammu

120

KoHTposnbHas paboTa: "3agaum c
napameTpammn"”

https://m.edsoo.ru/AUDRLEGIH

121

MNosTopeHue, 0606LIeHNE,
CUCTEMATM3ALMA 3HAHUIA:
"YpaBHeHus"

https://m.edsoo.ru/Q96Z4GTOB

122

MoBTOpeHune, obobLieHue,
CUCTEeMaTU3aLMA 3HAHUI:
"YpaBHeHus"

https://m.edsoo.ru/LDDJV3J2C

123

MoBTOpeHune, obobLieHme,
CUCTEMATM3ALMA 3HAHWIA:
"YpaBHeHus. Cnucrtembl
ypaBHeHUn"

https://m.edsoo.ru/0T5CT6Z9Y

124

MNoBTopeHue, 0606 EeHNE,
cMcTeMaTtu3auma 3HaHUN:
"HepaBeHcTBa"

https://m.edsoo.ru/785E3G27D



https://m.edsoo.ru/SYJHPEZ54
https://m.edsoo.ru/07QRW54XJ
https://m.edsoo.ru/AUDRLEGIH
https://m.edsoo.ru/Q96Z4GTOB
https://m.edsoo.ru/LDDJV3J2C
https://m.edsoo.ru/0T5CT6Z9Y
https://m.edsoo.ru/785E3G27D

125

MNoBTopeHue, o60bLeHNE,
cMcTeMaTtu3auma 3HaHUM:
"HepaBeHcTBa"

https://m.edsoo.ru/JNOOB5EMJ

126

MNoBTopeHue, o60bLeHNE,
cMcTeMaTu3auma 3HaHUM:
"HepaBeHcTBa"

https://m.edsoo.ru/S60BDWS8R5

127

MNoBTOpeHue, 0606LIeHNE,
cMcTemaTtu3auma 3HaHUM:
"MpounsBoaHan u eé

https://m.edsoo.ru/9ZPIBFWS3

npumeHeHune"

128

MNosTopeHue, 0606LIeHNE,
CUCTEMATM3ALMA 3HAHUIA:
"MpounsBoaHan u eé
npumeHeHune"

https://m.edsoo.ru/ITBR16TV4

129

MoBTOpeHune, obobuieHue,
cucTeMaTM3aLma 3HaHU:
"MponsBoaHas u eé
npumeHeHune"

https://m.edsoo.ru/2FTL33S5B

130

MoBTOpeHune, obobLieHune,
CUCTEMATM3ALMA 3HAHWIA:
"MHTerpan un ero npumeHeHme"

https://m.edsoo.ru/20Y4E5B2P

131

MNToroBas KOHTPO/bHasA paboTa

https://m.edsoo.ru/BMDRMCOPG

132

MNToroBas KOHTpPO/NbHasA paboTa

https://m.edsoo.ru/N7J3K1FD7



https://m.edsoo.ru/JN00B5EMJ
https://m.edsoo.ru/S6OBDW8R5
https://m.edsoo.ru/9ZPIBFWS3
https://m.edsoo.ru/ITBR16TV4
https://m.edsoo.ru/2FTL33S5B
https://m.edsoo.ru/20Y4E5B2P
https://m.edsoo.ru/BMDRMCOPG
https://m.edsoo.ru/N7J3K1FD7

MNoBTopeHue, o60bLeHNE,

133 cucTemaTusaumsa 3HaHUI: 1 https://m.edsoo.ru/O9UIWIKA2
"OYHKUMN"
MNoBTopeHue, o606LeHNE,

134 cucTemaTusaumsa 3SHaHUI: 1 https://m.edsoo.ru/QY81HGQQV
"OYHKUMN"
MNoBTOpeHue, 0606LIeHNE,

135 cMcTeMaTu3auma 3HaHU: 1 https://m.edsoo.ru/8Q9L0YAR1
"OYHKUMN"
MNoBTopeHue, 0606LeHNE,

136 . 1 https://m.edsoo.ru/SANNOWXQM
cMcTeMaTtusauma 3HaHUM

OBLLEE KONMMYECTBO YACOB MO
136 10

MPOrPAMME



https://m.edsoo.ru/O9UIWIKA2
https://m.edsoo.ru/QY81HGQQV
https://m.edsoo.ru/8Q9L0YAR1
https://m.edsoo.ru/SANN9WXQM

NPOBEPAEMBbIE TPEGOBAHUA K PE3Y/IbTATAM OCBOEHMA
OCHOBHOWM OBPA30OBATEJ/IbHOW NPOrPAMMDbI

10 KNIACC
Kogp, .
MpoBepaembie npegmeTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOM
nposepAemoro N
obpasoBaTenibHO Nporpammbl cpegHero obuiero o6pasoBaHusa
pesynbrata
1 Yucna un BblunCnEHUA
11 OnepupoBaTb MNOHATUAMM: paUMOHaNbHOE W AEWCTBUTE/IBHOE YUCO,
' 0ObIKHOBEHHasA U AecaTUYHan ApPobb, NPOLIEHTbI
15 BbINo/HATL apudmeTUYecKme onepaLmm ¢ paLumoHanbHbIMU U
' NEeNCTBUTENbHbIMU YUCNAMU
13 BbINOAHATE NPUBAUKEHHDBIE BbIYMCAEHUA, MCNONb3YA NPaBUAA OKPYTEHUS,
' AenaTb NPUKUAKY U OLEHKY pe3ynbTaTa BblYUCIEHUN
OnepupoBaTb NOHATUAMMU: CTENEHb C LEeNbiM NoKasaTesem, CTaHAApPTHan
dopma 3anncu AenCTBUTENbHOTO YMCNA, KOPEHb HATypasibHOW CTEneHu;
1.4 o
MCcNonb3oBaTb noaxogAwyto Gopmy 3anucu AenCTBUTENIbHbIX YMcen Ans
peleHna NPaKTUYECKMX 3a4a4 M NpeaCcTaBAeHNs AaHHbIX
OnepunpoBaTb NOHATUAMM: CUHYC, KOCUHYC W TaHFeHC NPOM3BOIbHOIO YrAa;
1.5 MCnonb3oBaTb  3anNuCb  NPOM3BONBLHOTO  yrAa  4yepe3  obpaTHble
TPUroHOMeTpUYEeCKMe GyHKUUM
2 YpaBHEHUS U HEPABEHCTBA
OnepunpoBaTb NOHATUAMMU: TOXKAECTBO, ypaBHEHME, HEPABEHCTBO, Liesoe,
2.1 pauMoHanbHoe, MppaunoHanbHoe ypaBHeHwUe,
HepaBEeHCTBO, TPUTOHOMETPUYECKOE YPaBHEHWNE
55 BbInonHATL Npeobpa3oBaHUA TPUFOHOMETPUYECKUX BbIpayKEHUM M pellaTb
' TPUTOHOMETPUYECKNE YPABHEHMA
BbinonHATL Npeobpa3oBaHMA LEeNbiX, PaLMOHAbHbIX U MPPaLMOHaNbHbIX
2.3 BblPa*keHMN W pelaTb OCHOBHble TWUMbl LEAbIX, PaLNOHANbHbIX W
NPPALMNOHANbHbIX YPAaBHEHU U HEPABEHCTB
MPUMEHATb ypaBHEHMA W HepaBEeHCTBA AN1A pPeleHus MaTeMaTUYecKux
2.4 o o
3334 1 33434 U3 PasINYHbIX 06nacTen HayKN U peanbHOM XKU3HU
MopgenupoBaTb peasibHble CUTyauMu Ha A3blKe anrebpbl, COCTaBAATb
2.5 BblpaKeHMA, YpaBHEHWUS, HEPABEHCTBA MO YC/N0BMIO 3a4ayn, UCCneaoBaTb
NMOCTPOEHHbIE MOAENN C UCMO/Ib30BaHMEM annapaTta anrebpbl
3 DYHKUMN U rpadnKm




OnepunpoBaTb NOHATUAMM: PYHKUMA, cnocobbl 3a8aHNA GYHKLMK, 061acTb

3.1 onpeaeneHna M MHOMXECTBO 3HayeHUM OYyHKUMK, TpaduK  GyHKLUNK,
B3aMMHO obpaTHble PyHKUMMU
37 OnepunpoBaTb NOHATUAMM: YETHOCTb U HEYETHOCTb QYHKLUK, HYAN QYHKLNN,
: NPOMEXKYTKM 3HAKONOCTOAHCTBA
33 Mcnonb3oBaTb rpadmkm GyHKLMIA ANA pelleHUsa YpaBHEHW
34 CTpouTb M 4MTaTb rPadUKN INHENHON PYHKLUKM, KBAAPATUYHON PYyHKUMN,
' cTeneHHOoM GYHKLUMU C LeNbiM NoKa3aTenem
Mcnonb3oBaTb rpadmkm OGyHKUMA AN8  UCCNefoBaHMA  MNPOLECcCOB U
35 3aBMCMMOCTEN MPU pelieHun 3aZad M3 Apyrnx yyebHbIXx NpeameToB WM
' peanbHOM  KWU3HKM, BblpaxKkaTb GOpMyaamu  3aBUCUMMOCTU  MeEXAY
BE/IMYNMHAMM
4 Hayana matemaTMyeckoro aHanmsa
OnepupoBaTb NOHATUAMM: NOCNEA0BATENBHOCTb, apUPMETUYECKAA U
4.1
reomeTpuyecKas Nporpeccum
5 OnepupoBaTb MNOHATUAMMU: OECKOHeYHO yb6biBalOWAnA reoMeTpuyeckas
4, o .
nporpeccua, cymma 6eckoHe4yHo ybbiBatoLLLEel FeOMETPUYECKON NPOrpeccum
4.3 3apaBaTb NOC/Ne40BaTENbHOCTU PA3IMYHbIMM CoCobamm
Mcnonb3oBaTb CBOMCTBA NOCNEA0BATENbHOCTEN N NPOTrPeccun gna
4.4
pelLeHns peanbHbiX 33434 NPUKNALHOTO XapaKTepa
5 MHoKecTBa U 10rMKa
5.1 OnepupoBaTb NOHATUAMM: MHOXKECTBO, ONepPaLnm Hag, MHOXECTBaMM
Mcnonb3oBaTb TEOPETUKO-MHOMECTBEHHbIA annapat Aaa  OonMcaHusA
5.2 peanbHbIX NPOLLECCOB U ABNEHUMN, NPU PeLleHUM 3a4a4 U3 APYIUX y4ebHbIX
npeameTos
OnepupoBaTb NOHATUAMM: ONpeaeneHne, TeOpema, CAeacTeme,
5.3

AO0Ka3aTenbCtBo




Kopg
MpoBepaembie NnpegmeTHble pe3y/ibTaTbl 0CBOEHUS OCHOBHOM

nposepAemoro N
obpasoBaTenbHOMU Nporpammbl cpeaHero obuwero o6pasoBaHua
pe3ynbrata
1 Yuncna u BblMUCEHUA

Ol'lepMpOBaTb NOHATNAMWU: HATYpPa/IbHOE, UeNoe 4YUCNO0; HUCNONb30BaATb
1.1 NMPU3HAaKN OeNNMMOCTU UenNbliX 4Yucen, pas3zioKeHnme 4Yucna Ha NpocCTble
MHOXUTENN ANA peweHnAa 3a4a4

1.2 OnepupoBaTb NOHATMEM: CTEMEHb C PALLMOHANBbHbIM NOKasaTenem

OnepurpoBaTb NOHATUAMMU: Norapudm YNCNa, AECATUYHbIE U HATypasibHble

13 norapunombl

2 YpaBHEHMA N HepPaBEHCTBA




2.1 MpumeHATbL CBOMCTBA CcTeneHW pna npeobpa3oBaHUA  BblpaxKeHUN,
onepupoBaTb NOHATUAMMU: NOKA3aTe/IbHOE YPaBHEHME U HEPABEHCTBO;
11 KNACC
peLLaTb OCHOBHbIE TUMbI MOKAa3aTe/IbHbIX YPAaBHEHU U HEPABEHCTB
BbinonHATb npeobpasoBaHUs BbipaXKeHUN, codepKalmx Jsorapndmol;
2.2 onepupoBaTb NMOHATUAMMW: JIOTaPUPMMUYECKOE YPaBHEHNE U HEPABEHCTBO;
peLLaTb OCHOBHbIE TUMbI 10rapUPMUYECKUX YPABHEHWUIM U HEPABEHCTB
2.3 HaxoanTb pelueHns NpocTenLLINX TPUTOHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTb NOHATUAMMU: CUCTEMA JIMHEWHbIX YPAaBHEHUIN U €€ pelleHune;
2.4 NCNO/1b30BaTb CUCTEMY JIMHEMHbIX YPAaBHEHUN AN1A PeLleHUsA NPaKTUYECKNX
3ag4au
5 s HaxoanTb pelieHnsa NpoCTEMLLMX CUCTEM U COBOKYMHOCTEN PaLMOHAbHbIX
' YPaBHEHWUI U HEPABEHCTB
MogennpoBaTb peasibHble CUTyauMM Ha A3blke anrebpbl, COCTaBAATb
2.6 BblpaXKeHMA, ypaBHEHUA, HEPABEHCTBA WU CUCTEMbI NO YCNOBMIO 33a4auM,
nccnenoBaTb NOCTPOEHHbIE MOAENN C UCMONb30BAHMEM annapaTta anrebpol
3 DYHKUNM U TpaPUKKM
OnepupoBaTb MNOHATUAMU: NepUogMYecKaa QYHKUMUA, MPOMENKYTKU
31 MOHOTOHHOCTM GYHKLUMU, TOYKM IKCTpemyma ¢yHKUMKM, Hambonbluee U
' HauMeHbLLee 3HaYeHMA QYHKLUM Ha NPOMENKYTKE; MCNOAb30BaTb UX ANA
nccnefoBaHma GyHKLNKM, 3a4aHHOM rpadmMKom
OnepupoBaTb NOHATUAMMU: TPAadUKM NOKA3aTENbHOM, NOrapnuPMUUYEcKon U
3.2 TPUTOHOMETPUYECKMX  GYHKUMWA; M300paxkaTb WX Ha KOOPAWHATHOM
NJAOCKOCTM U UCMONb30BaTh 414 pPeLEeHMA YPaBHEHUA N HEPABEHCTB
MN306parkaTb Ha KOOPAMHATHOM NAOCKOCTU rPadUKM INHEMHbIX YPaBHEHWUI U
33 . .
MCNONb30BaTb UX ANA PELIEHNSA CUCTEMbI IMHENHBIX YPaBHEHUI
34 Ucnonb3oBaTb rpadmkn GyHKUMIA  [NA  MCCAenoBaHMA MPOLECcCoB U
' 3aBUCUMOCTEN U3 APYTNX y4ebHbIX AUCUMNANH
4 Hayana matemaTtnyeckoro aHaamsa
OnepupoBaTb NOHATUAMMW: HEMNPePbIBHAA GYHKUMUA, NPOM3BOAHAA QYHKLUMK;
4.1 MCNONb30BaTb rEOMETPUYECKUI U PUIMYECKMIA CMbICT NMPOU3BOAHON ANA
pelueHns 3agau
42 Haxoantb NpPOn3BOAHbIE 3NIeMEeHTapHbIX  QYHKUMA, BbIYMCNATb

NPOM3BOAHbIE CYMMbI, NPON3BEAEHMA, YHACTHOTO YHKLNIM




Mcnonb3oBaTb  MNPOM3BOAHYHO  ANA  MUCCAeA0oBaHMA  GYHKUMKM  Ha

4.3 MOHOTOHHOCTb U 3KCTPEMYMbI, MPUMEHATb PE3y/aibTaTbl UCC/IeJ0BaHUA K

NOCTPOEHMUIO rpadmnKoB

Mcnonb3oBaTtb NPon3BOAHYIO ANA HaXoXAeHuA Hawunydlwero peweHunAa B

4.4
NPUKNALHbIX, B TOM YMC/E COLMANbHO-IKOHOMMYECKMX, 334a4aX
4 OnepupoBaTb NOHATMAMM: nepBoobpa3Has M MHTErpan; MNOHMMATb
.5 o .
reomeTpuyecKkuii 1 GU3nYecKknii CMbICN MHTErpana
46 Haxoantb nepBoobpasHbie 31eMeHTapHbIX QYHKUUMN, BbIYUCIATb UHTErPa
' no ¢opmyne HotoToHa — JlenbHMUA
4 PewaTb npuKknagHble 3aga4M, B TOM YMCAE COLMANbHO-3KOHOMMUYECKOrO M
Vi

d)mswqecr(oro XapaKTepa, cpeacrBamMmm mateMaTtn4eCKOro aHa/simsa

NMPOBEPAEMBbIE 3/IEMEHTbI COOAEPXXAHUA

10 KN1IACC

MpoBepaemblii anemeHT cogeprKaHua

Kop,
1 Yucna v BbluMcneHns
PaumoHanbHble uncna. OObIKHOBEHHbIE W AecATUYHble Apobu, NpPOLEHTHI,
H6ecKkoHe4YHble nepuoamyeckme Apobu. ApudmetTnyeckme onepaLmm c paLMoHa bHbIMM
1.1 yncnamum, npeobpasoBaHMA UMCNOBbLIX BblparkeHU. [MpumeHeHne apobelt U
NPOUEHTOB ONA pelleHMA NPUKAALAHbLIX 33434 U3 PasNMYHbIX OTPacner 3HAHWK U
peanibHOM *KN3HU
JencrteutenbHble yncna. PaumoHanbHble M MppauMoHanbHble Yncna. Apudmetndeckme
1.2 onepauum ¢ AeUCTBUTENbHbIMU Ynucnamu. MpubAUKEHHbIE BbIYMCNEHUA, NpaBua
OKpYrNeHunsa, NPUKMAKA U OLLeHKa pe3yabTaTa BblYUC/IEHUN
CreneHb c uenbim nokasatenem. CtaHgapTHaa Gopma 3anucu 4emCcTBUTENbHOrO YMCAa.
1.3 Ncnonb3oBaHme noaxoaawen Gopmbl 3annUcK AeNCTBUTENbHbBIX YNCEN ONA PeLleHUA
NPaKTUYECKMX 33434 U NPeacTaBAEeHUA AaHHbIX
14 ApndmeTnyecKnin KopeHb HaTypanbHOMW cTeneHu. [OencTBuMa € apuPpMeTUHecKMmMu
' KOPHAMMW HaTypasbHOM CTENEHM
1s CMHYC, KOCMHYC M TaHTEHC YNCNIOBOrO apryMeHTa. APKCUHYC, aPKKOCUHYC, apKTaHIeHC
' 4YMC/IOBOrO aprymeHTa
2 YpaBHEHMA N HEpPaABEHCTBA
2.1 ToxaecTBa v TOXAECTBEHHbIE NPpeobpasoBaHmUA




MNpeobpazoBaHne TPUTOHOMETPUYECKNX BblparkeHMn. OCHOBHbIE TPUTOHOMETPUYECKNE
2.2
dopmy bl
53 YpaBHeHue, KopeHb ypaBHeHUA. HepaBeHCTBO, pelleHne HepaBeHcTBa. MeToa
) MHTEpPBaoB
2.4 PeweHue uenbix n ApobHO-PaLMOHANBbHBIX YPaBHEHWUI U HEPABEHCTB
2.5 PelueHne nppaunoHanbHbIX yPpaBHEHUA U HEPABEHCTB
2.6 PelweHne TPUroHOMETPUYECKUX YPABHEH UM
5 MpuMmeHeHWe ypaBHEHUI M HEPABEHCTB K PeLLleHN0 MaTeEMATUYECKUX 3a4a4 M 33434
7 o o
N3 pPas3NnYHbIX 0b61acTen HayKM 1 peasibHOM KU3HU
3 DYHKUMM U TpadUKM
31 PyHKLMA, cnocobbl 3agaHnA GyHKUMK. TpadmK GyHKUMK. B3anmHo obpaTHble
' dYHKLUMNM
37 Ob6nacTtb onpeaeneHna  MHOXKECTBO 3HaYeHUM GyHKUMK. Hynu GyHKLMU. [TpomeKyTKM
' 3HAKONOCTOAHCTBA. YETHbIE U HEYETHbIE PYHKLUM
33 CreneHHasa PyHKUMA C HATYpanbHbIM U LenbiM Nokasatenem. EE csonctea u rpaduk.
' CBouncTBa U rpadmK KOPHS N-0M CTEMNEHU
3 TpuroHomeTpuyeckan OKpPYy*KHOCTb, onpeaeneHne TPUroHoOMeTpruyYeckux GyHKuUmMm
A4
YMCNOBOrO aprymeHTa
4 Hauyana matemaTtuyeckoro aHanmsa
a1 MocnepoBaTenbHOCTH, CNOCOOLI 3a4aHMA NociefoBaTeNbHOCTEN. MOHOTOHHbIEe
' nocnenoBaTeNbHOCTH
ApudmeTnyeckas W reomeTpuyeckasa nporpeccum. beckoHeyHo  y6biBatoLLan
5 reomeTpuyeckas nporpeccusa. Cymma 6eckoHeyHO y6biBaloLleli reomeTpuyecKon
4,
nporpeccun. dopmyna CNOXKHbIX MpoueHToB. Wcnonb3oBaHwe nporpeccun AnA
pelleHna peanbHbIX 3a4a4 NPUKNALHOMO XapaKTepa
5 MHoKecTBa U I0rMKa
MHoecTBO, onepaunm Hag MHoXKecTBamu. [uarpammbl diinepa — BeHHa.
5.1 MpMmeHeHWe TeopeTMKO-MHOXECTBEHHOro annapata AaA OfnucaHuMA peanbHbIX
NPOLLECCOB U ABNEHWUI, NPU PELLEHMM 33434 U3 APYTUX Y4ebHbIX NpeameToB
5.2 OnpeneneHune, Teopema, cneacreme, AOKa3aTebCTBO
11 KNACC
Kop, MpoBepaemMblii anemeHT coaepiKaHua
1 Yucna v BbluNCNEHUA
1.1 HaTypanbHble v uenble yncna. NMprUsHaKku 4eNNMOCTU Lenblx Ymcen




1.2 CTeneHb C pauMoHanbHbIM NoKasaTesnem. CBOMCTBA CTENEHM
1.3 Norapuédm uncna. lecatnyHble 1 HaTypabHble norapudmbl
2 YpaBHeHWA N HepaBeHCTBa
2.1 Mpeobpa3oBaHue BbipaXKeHUM, coaeprKamx 1orapudmoi
2.2 MNpeobpa3oBaHue BbipaXKeHWUI, cCogepKalMX CTeENEHMU C PaLMOHaNbHbIM
nokasaTtenem
2.3 Mpumepbl TPUrOHOMETPUYECKNX HEPABEHCTB
2.4 MokasaTenbHble ypaBHEHMA U HEPABEHCTBA
2.5 Norapudmmnyeckune ypaBHeHMA N HEPABEHCTBA
26 CuCTeMbI IMHENHbIX YPaBHEHWI. PelleHne NprMKAaaHbIX 33434 C MOMOLLbIO CUCTEMDbI
' JIMHEWNHbIX YPaBHEHUN
2.7 CucTembl 1 COBOKYNMHOCTU PaLLMOHA/IbHBIX YPAaBHEHUIN N HEPABEHCTB
)8 MpumeHeHWe ypaBHEHMIN, CUCTEM U HEPABEHCTB K peLleHMI0 MaTeMaTUYeCKnX 3agau
' 1 3334 U3 pasinyHbix obnacTten HayKu U peasibHOM KU3HU
3 DYHKUUM U TpaPUKK
®dyHKumA. [Mepunogmyeckne GyHKUMK. T1pOMENKYTKM MOHOTOHHOCTU  QYHKLMUMN.
3.1 MaKcMMyMbl U MUHUMYMbI  PYyHKLUMKU. Hambonbliee M HaMmeHbluee 3HavyeHue
bYHKLMM Ha NpOMeXKyTKe
3.2 TpuroHomeTpuyeckme GyHKLMU, UX CBOMUCTBA U rpadmKn
33 MoKasaTenbHaa u norapndmmyeckan pyHKLMKN, UX CBOMCTBA U rpaduKm
3.4 Ucnonb3soBaHue rpaduKkoB GyHKUMN NS peeHna ypaBHEHUM U IMHERHbIX
cucrtem
Ncnonb3oBaHume rpadmkos GyHKLMIM ANA nccnenoBaHUA NPoL,ECcCOB M 3aBUCMMOCTEMN,
3.5 KOTOpble BO3HWKAKOT NPU pPeleHun 3aday M3 Apyrux ydebHbix npegmeTos W
peanbHOM *KU3HU
4 Hayana matemaTnuyeckoro aHanm3a
4.1 HenpepbiBHble PyHKUMM. MeToa MHTEPBANOB ANA PELLEHNA HEPABEHCTB
4.2 MponssoaHas GyHKUUK. FeomeTpudecknii n GUsnMYecKMin CMbICN NPON3BOAHOMN
MpousBoaHble 3anemeHTapHbiX OGYHKUMK. Popmynbl HaXoXKAEeHMA NPOM3BOLHOM
4.3 o
CYyMMbl, NPOU3BEAEHMNA U YACTHOTO GYHKL MM
MpumeHeHWe npou3BOAHOW K MCCNefoBaHWIO GYHKUMIN Ha MOHOTOHHOCTb M
4.4 3KCcTpemymbl. HaxoxaeHne Hanbonbwero 1 HaMMeHbLIero 3HadeHnsa GyHKLMKU Ha

oTpeske




MpMmeHeHMEe NPOU3BOAHOM A7 HAXOXKAEHUSA HAUNYYLLIErO peLleHnsa B NPUKIAL4HbIX

4.5 3aflayax, ANA onpegeneHuMa CKOpPOCTM npouecca, 3agaHHoro ¢opmynon wam
rpadpmkom
4.6 MNepBoobpasHan. Tabaunua nepBoobpPasHbIX

NHTerpan, ero reomeTpuyecknin u Gpusmnyecknii cmoicn. BolunmcneHune mHterpana no

4.7 dopmyne HbloToHa — JleltbHuMua

NMPOBEPAEMBIE HA EI'3 NO MATEMATUKE TPEBOBAHUA K
PE3Y/IbTATAM OCBOEHUA OCHOBHOW OEPA30BATE/IbHOW
NMPOrPAMMbI CPEAHETO OBLLEFO O6PA3OBAHUA

Koa MpoBepsaemble Tpe60BaHUA K NpeAMETHbIM pe3y/ibTaTaM OCBOEHUS
nposepAemoro OCHOBHOI1 06pa3oBaTesibHOIA Nporpammbl cpegHero obuwero
TpeboBaHuA obpasoBaHus

BnageHve meTogamu O0Kas3aTeNbCTB, a/frOPUTMaMm pelleHus 3ajauv;
ymeHue ¢opmynmpoBaTb M ONEpPUpPOBaTb MOHATUAMMU: ONpPeaeneHue,
aKcMoma, Teopema, CneacTBMe, CBOMCTBO, MPM3HAK, [0Ka3aTeNbCTBO,
paBHOCUbHbIE GOPMYINPOBKU; NPUMEHATb UX; yMeHUE POPMYIMPOBaTb
0bpaTHOE M MPOTUBOMNONONKHOE YTBEPXKAEHME, NPUBOAUTL NPUMEPLI U
KOHTPNPUMEpPbLI, UCNONb30BaTb METOA MaTEMATUYECKON WHAYKUUU;
NPOBOAUTL A0Ka3aTeIbHbIE PACCYyXAEHUA NPU PEeLUeHMM 3334, OLLeHMBaTb
JIOTUYECKYI0  MPaBWIbHOCTb  PAaCCYyXAEHWI; yYMeHMEe OonepupoBaTb
NOHATUAMMU: MHOXECTBO, NOAMHOXKECTBO, ONepaLMM Hah MHOXKECTBaMU;
YMEHMEe MCNoNb30BaTb TEOPETUKO-MHOMKECTBEHHbIA annapat Ana
ONUCaHMA peasibHbIX NPOLLECCOB M ABNEHWUI U NPU PELUEHUM 33434, B TOM
ynucne us Apyrux yyebHbIx NpegmeToB; YyMEHNE ONepupoBaTb NOHATUAMMU:
rpad, cBAsHbIN rpad, AepeBo, UMK, rpad Ha NAOCKOCTU; YyMeHMe 3a4aBaTb
M onucbiBaTb rpadbl PasMYHbIMK cnocobamu; MCNoNb30BaTb rpadbl Npu
pelweHnn 3aaau




YmeHue onepupoBaTb MOHATUAMM: HATypasibHOE UYMCNAO, LLENoe 4YnUcno,
CTeneHb C LeNbiM NoKa3aTesiem, KOpeHb HATypPabHOM CTENEHM, CTENEHD C
paLMOHaNbHbIM NOKa3aTenem, cteneHb ¢ A4eNCTBUTE/IbHbIM NOKa3aTenem,
norapndm uucna, CUHYC, KOCMHYC M TaHIeHC MPOU3BOJIbHOIO 4uCAa,
OCTAaTOK MO MOAYNI0, PaLMOHANIbHOE YMCNO0, MPPALLMOHANIBHOE 4YMUCAO,
MHOMEeCTBA HATypasbHbIX, LEAbIX, PaLMOHANbHbIX, AENCTBUTENbHbIX
yncen; YMeHue Ncnoab3oBaTb NPU3HaAKN AeNUMOCTU, HAUMEHbLUWIA 0bLWMIA
Aenntenb U HammeHbluee obuwiee KpaTHoe, anroputm EBKkAnga npwm
pelleHnn 3aa4; 3HAKOMCTBO C Pa3/IMYHbIMU NO3ULMOHHBIMU CUCTEMAMM
CYMUCNEHMNA; YMEHME BbINONHATb BblYMCNEHME 3HAYEHUI M Npeobpa3oBaHmA
BbIPa*KEHUMN CO cTeneHAMW U norapudmamu, npeobpasoBaHna ApPobHHO-
PaUMOHA/IbHbIX  BbIPA)KEHWUIN; YMEHME OnepupoBaTb  MOHATUAMM:
nocnefoBaTeNIbHOCTb, apUPMeTMYECKaa Nporpeccus, reomeTpuyecKas
nporpeccus, 6eCKOHeYHO

ybbiBatoLLan reomeTpuyecKas nporpeccua;  ymeHue  3a4aBaTb
nocnefoBaTeNbHOCTU, B TOM YMCAE C MOMOLLBID PEKYPPEHTHbIX dopmyn;
YMEHME ONepupoBaTb MOHATUAMM: KOMMAEKCHOE YMUC/IO, COMPAXKEHHbIE
KOMMJIEKCHbIE YMCNa, MOLY/b U AapPrYMEHT KOMMNJIEKCHOrO Yncnaa, popma
3aNMCU KOMMJIEKCHbIX YMcen (reomeTpuyeckas, TPUTOHOMETPUYECKaa M
anrebpaunyeckas); ymeTb NPOU3BOAUTb apudMeTUYecKne AOencTBua C
KOMMJIEKCHbIMW  YMCNaMKM; NPUBOAUTL  MPUMEPbI  UCMONAb30BAHMA
KOMM/IEKCHbIX 4YMCEN; ONEepPUpPoBaTb MOHATUAMM: mMmaTpuua 2x2 mn 3x3,
onpegennTenb MaTpULbl, FEOMETPUYECKUIA CMbIC onpeaenunTens

YMeHve onepupoBaTb MOHATUAMMU: PaLMOHANbHbIE, UPPALMOHANbHbBIE,
NnoKasaTeNbHble, CTEMeHHble, lorapubmMmnyeckme, TPUTOHOMETPUYECKME
YPaBHEHMA W HepaBeHCTBa, WX CUCTEMbI; YMEHWEe OnepupoBaTb
MOHATUAMMU: TOMXKAECTBO, TOXKAECTBEHHOe npeobpasoBaHue, ypaBHeEHMe,
HEepaBeHCTBO, CUCTEMA YPABHEHUW W HEPABEHCTB, PABHOCWU/IbHOCTb
YPaBHEHWI, HEPABEHCTB M CUCTEeM; YMEHMe pewaTb YpaBHEHMUS,
HEepaBeHCTBA M CUCTEMbl C MOMOLLbIO PA3NNYHbIX MPUMEMOB; peLlaTb
YPaBHEHWA, HEpaBEeHCTBA W CUCTEMbl C MNApPamMeTpoMm; MNPUMEHATb
YPaBHEHWA, HEPABEHCTBA, MX CUCTEMbl ANA PEEeHUs MaTEMATUYECKMX
334,34 M 33434 U3 pas3InYHbIX 061acTer HayKU U peasibHOM KU3HU




YmeHve onepupoBaTb MOHATUAMM: OYHKUMA, YETHOCTb PYHKLUM,
NepuogmMYHOCTb GYHKLMW, OFpaHUYEHHOCTb GYHKUWKM, MOHOTOHHOCTb
bYHKLMN, IKCTpeMyM GYHKUMU, Hanmbonbllee U HaMMeHbluee 3HaYeHuA
GYHKLMM Ha NpomexkyTKe, HenpepbiBHAA GYHKLMA, acMMNTOTbl rpaduKa
bYHKLMK, NepBas M BTOpPas Npou3BoAHaA GYyHKUMMU, reOMETPUYECKUA U
dU3MYECKMIA CMbICN NPOM3BOAHOM, nNepBoobpasHan, onpenenéHHbIN
WHTEerpan; ymeHue HaxoAuUTb aCMMNTOTbl rpaduka OyHKUUKM; ymeHue
BblYMCNATD MNPOM3BOAHbIE  CYMMbl, MNPOM3BEAEHMUA, YACTHOrO U
KOMNo3numm ¢GyHKLMA, HAXO4UTb YpaBHEHME KacaTe/lbHOW K rpaduky
OYHKLMN; YyMEeHMe HaxoauTb NPOM3BOAHbIE 3/1€MEHTAPHbIX GYHKLMNI;
YyMEeHWEe WCNoab30BaTb MNPOM3BOAHYIO AN WUCCAeAoBaHUA  YHKUMN,
HaxoauTb HaubonblwMe M HaMMeHblMe 3HAYeHUA OYHKUMA; CTPOUTL
rpadmMKM MHOFOYSIEHOB C MCMNONb30BaHMEM annapaTa mMaTeMaTU4yeckoro
aHanu3a; NPUMEHATb MPOU3BOAHYI ANA HAXOXAEHWA Hauay4ylwero
pelweHna B MPUKNALHbIX, B TOM YUCNE COLMANbHO-IKOHOMUYECKUX U
du13nyecknx 3agavax; HaxoguTb NaoWAAN U 06bEMBbI GUIyp C MOMOLLLIO
WHTerpana; NpPUBOAUTb NMPUMEpPbl MATEMATUYECKOrO MOAENMPOBAHUA C
nomoltubto agupdepeHuUnanbHbIX

YpaBHEHWM

YMeHune oneprpoBaTb NOHATUAMM: rpadPuk GyHKLMK, 0bpaTHaa PyHKLMA,
KOMMO3numa OYHKUUIA, NMHeNHaAa ¢yHKUMA, KBagpaTuyHaa QyHKLMS,
pauMoHanbHaa QyHKLMA, cTeneHHaa O YHKUMA, TPUrOHOMETPUYECKUE
byHKUMKM, obpaTHble TpUroHoMeTpuyeckne OyYHKUMM, MOKasaTenbHas U
norapudmmyeckana OyHKUMM;, YMEHUE CTPOUTb TPadUKM  U3YyYEHHbIX
bYHKLMIA, BbINONHATL Npeobpa3oBaHma rpadmKkoB GyHKLUMIA, UICMONb30BaTb
rpaduKM ANA U3y4yeHUA NPOLLECCOB M 3aBUCMMOCTEN, NPU PeLUeHUM 334au
U3 Apyrux y4ebHbIX NpeaMeToB M 3334y M3 PeasibHOM XU3HW; BblpaXKaTb
bopMynamm 3aBUCUMOCTN MEKAY BEIMYMHAMMU; NCNONb30BATb CBOMCTBA U
rpapukm GyHKUWIA ONS peleHua ypaBHEHMW, HepaBeHCTB M 3ajad C
napameTpamu; m3obpaxkaTb Ha KOOPAMHATHOM MJOCKOCTU MHOMKECTBA
peLeHnt ypaBHEHWUIN, HEPABEHCTB U UX CUCTEM




YMeHWe pelwaTb TEKCTOBble 334ayM pPasHbIX TUMNOB (B TOM uucie Ha
NPOLLEHTbI, A4O/IM W YacTu, Ha ABUXKeHWe, pPaboTy, CTOMMOCTb TOBApOB U
YCNyr, Hanoru, 3aga4n us obnactTm ynpasaeHUA INYHbIMU U CEMENHBIMM
dMHaAHCaMK); COCTaBNATb BbIPAXKEHWUS, YPAaBHEHWS, HEPABEHCTBA M WX
cUcTeMbl MO YCNI0BUIO 33aZlayuM, UCCNefoBaTb MOJIyYEHHOE pellueHue U
oueHMBaTb NpPaBAONOAOOHOCTb pPEe3yNbTaToB; YMEHWe MOAenpoBaTb
peanbHble CUTyauUMM Ha A3blKE MATEeMaTUKK; COCTaBAATb BblPaXKeHMUs,
ypaBHeHMWA, HEPAaBEHCTBA U UX CUCTEMbI MO YC/IOBUIO 3aZ,a4M, UCCNeaoBaThb
NOCTPOEHHblE  MOAENW C  WCMNO/Mb30BaHMEM  annapata  anrebpol,
NHTEePNPETUPOBaTb MNOJIYYEHHbIM pe3ynbTaT

YMeHne onepupoBaTb NOHATUAMMU: cpefiHee apudmeTnyeckoe, meamaHa,
Hanbonbllee U HaUMEHbLLIee 3HaYeHMA, pasmax, AMcnepcus, cTaHaapTHoe
OTK/IOHEHMEe 4YMCNoBOro Habopa; ymeHue M3BNeKaTb, MHTEPNPEeTUPOBaTb
nHbOpMaLMIo, NPeACcTaBNeHHYI0 B Tabauuax, Ha AMarpammax, rpapukax,
OTpaXKalolllyto CBOMCTBA peasibHbIX MPOLECCOB M ABMEHWIN; NPeacTaBAATb
nHbOpMaUMIO C nomouiblo  Tabauuy, M AnarpaMm;  MccnenoBaTb
CTaTUCTUYECKUE AaHHble, B TOM YMC/le C NPUMEHEeHMEeM rpaduUyecKnx
METOA0B U 3/IeKTPOHHbIX CPeACTB; rpadpMUYecKn nccneaoBaTb COBMECTHbIE
HabNt0AeHMA C MOMOLLbIO AMarpaMm paccenmBaHMa U IMHEHON perpeccum

YMeHne onepupoBaTb MNOHATUAMM: CAYYalHbIA ONbIT W CAyyaliHoe
cobblTe, BEPOATHOCTb CAYYaMHOro COObLITUA; YMEHME BbIYUCAATD
BEPOATHOCTb C MCNONb30BAaHMEM TpadUUECKUX METOAOB; NPUMEHATb
GOpMYNbl CNOKEHUA N YMHOXKEHUA BEPOATHOCTEN, GOPMYNY NONHOMN




BepoAaTHOCTU, popmyny bepHynnn, kombuHaTopHble daKTbl U dopmynbl;
OLLeHMBATb BEPOATHOCTM peasibHbIX CObbITUI; yMeHWe onepupoBaTb
NOHATUAMU: C/lydaliHaa Be/sMYMHA, pacnpeneneHne BepoATHOCTEMN,
MaTEMaTMUYECKOE OXUAaHWe, AMCMEPCUs M CTaHOAAPTHOE OTK/IOHEHMe
CNY4alHOW  BeNUUMHbI, YHKUMWU  pacnpedesieHns U MJIOTHOCTU
PaBHOMEPHOro, MNOKa3aTe/NbHOrO W HOPMaNbHOIO pacnpeaeneHuni;
YMEHMEe WCNOoNb30BaTb CBOMCTBA M3yYeHHbIX pacnpegeneHui ans
peleHns 3aga4y; 3HAKOMCTBO C MOHATUAMMU: 3aKOH OOJbLINX YMCEn,
MeToAbl BblOOPOYHbIX MCCAEAO0BaHUN; YMEHWE NPUBOAUTL MNPUMEpPDI
NPOABAEHUA 3aKOHa OONbWKMX YMCen B NPUPOAHbIX U 06LLECTBEHHbIX
ABJIEHUAX; YMEHMNE OMNepupoBaTb NOHATUAMWU: COYETAHME, NEPECTAHOBKA,
YNCNO COYETaHMW, YMCNO MepecTaHoBOK; OMHOM HblOTOHA; ymeHue
NPUMEHATb KOMBOMHATOPHbIE PaKTbl U PACCYKAEHMA ANA pelleHnsa 3a4ay;
OLLeHMBATb BEPOATHOCTU peasibHbIX COObITUI; COCTAaBNATb BEPOATHOCTHYHO
MOAEeNb U UHTEPNPETUPOBATb MNONYYEHHbIN pe3ynbTaTt

YMeHue onepupoBaTb MOHATUAMW: TOYKA, NpPAMan, MNAOCKOCTb,
NPOCTPAHCTBO, OTPE3OK, NyY, BE/IMUYNHA YrNa, NAOCKUIA Yron, ABYrPaHHbIN
Yron, TPEXrpaHHbIA Yron, CKpeLwmnBaoLWmMecs Npsamble, NapannenbHocTb U
nepneHauKyNApPHOCTb NPAMbBIX U MIOCKOCTEN, Yro MeXay NpAMbIMU, Yron
MeXAy NPAMON M NNOCKOCTbIO, Yo/l MeXKAay NAOCKOCTAMM, PacCToAHUE OT
TOYKM [0 MJIOCKOCTU, PAcCTOAHME MEXKAY MPAMbIMU, PACCTOAHUE MEXAY
NJIOCKOCTAMMU; YMEHME MCNONb30BaTb NPU peweHun 3343y M3yyYeHHble
baKTbl U TEOPEMbI NNAHUMETPUN; YMEHME OLEHUBATb pa3mepbl 06bEKTOB
OKPY)KaloWero Mupa; CTPOMTb MaTeMaTUyecKne MoZeNn C MNOMOLbHO
reEOMEeTPUYECKUX MOHATUM U BEAWYMH, pPelaTb CBA3AHHbIE C HUMMU
NnpaKTUYecKMe 3a4a4n
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YmeHue onepupoBaTb NOHATUAMU: Naowaib ¢urypbl, 06bEM uUrypsl,
MHOTOrPaHHUK, MPaBWU/bHbIA MHOFOrPaHHUK, CEYEHME MHOrOrpaHHMUKa,
Kyb, napannenenvnes, npusma, nupamumga, ¢urypa u nNOBEPXHOCTb
BpalleHuna, UMAKMHAP, KOHYC, wap, cdepa, naowanb cepbl, naowagb
NMOBEPXHOCTU NUpPamMuMAbl, MPU3Mbl, KOHYCa, UMANHAPA, 0OBEM Kyba,
NPAMOYrO/IbHOrO Napannenenunena, NUPamuapl, MNPU3Mbl, UUAUHAPA,
KOHyCa, Wapa, pa3BEépTKa NMOBEPXHOCTM, CEYEeHUA KOHyca M UMAWHAPA,
napannefnbHble OCM WAN OCHOBAHWIO, CEYeHMe LWapa, MAO0CKOCTb,
Kacatowanaca coepbl, UMAMHAPA, KOHYCa; YMEHMe CTPOUTb CeyeHue
MHOTrorpaHHuKa, M306paxkatb MHOrOrpaHHMKKN, GUTYPbI U MOBEPXHOCTU

BPALLEHWNSA, UX CEYEHUA, B TOM YMC/IE C MOMOLLbIO 3/EKTPOHHbIX CPEACTB;
YMeHUe NPUMEHATb CBOMCTBA reOMETPUYECKUX PpUryp, CamoCToATENbHO
dbopmMmynunpoBaTtb onpeaeneHmsa nsydaemoix Guryp, BblaBuraTb runoTesbl o
CBOWCTBaX WM MNPW3HaKax reoMeTpuyeckux o¢uryp, oboCHOBbIBATL WMAM
onposepraTb MX; YMEHWEe nNpoBOAWUTb KnaccuduKauuio oéuryp no
Pa3NINYHbIM NPU3HAKAM, BbIMONHATL HeobXxoAWMble [AOMOAHUTENbHbIE
NOCTPOEHMA

11

YMeHve onepupoBaTb MNOHATUAMM: ABUKEHME B  MPOCTPAHCTBE,
napannienbHblli NEPEHOC, CUMMETPUA Ha MJOCKOCTU U B MPOCTPAHCTBE,
noBopoT, npeobpasoBaHMe nofobua, nofobHble GUrypbl; ymeHue
pacno3HaBaTb paBHble U NoAobHble GuUrypbl, B TOM Yucie B NPUPOAE,
MCKYCCTBE, apXUTEKTYPE; UCMONb30BaTb rEOMETPUYECKME OTHOLLEHUA NPU
pelweHnn 3a[ay; HaxoauTb reoMeTpuyeckue BeNUYMHBI (A/uHa, yron,
naowaab, 06bEM) Npu peleHnmn 3a4a4 U3 Apyrux y4ebHbIx NpeameToB U
M3 PeanbHOM KU3HW; YMEHME BbIYUCNATb FEOMETPUYECKUE BENMYMHDI
(oAnHa, yron, naowadb, 06bEM, N/oWaAb NOBEPXHOCTM), WMCMONb3yA
n3yyeHHble GOpMy/abl U MeToAbl, B TOM 4YMcae: Niaowasb NOBEPXHOCTM
nUpamuabl, NPU3Mbl, KOHYCa, LUAUHAPA, Naowaab coepbl; 06bEM Kyba,
NPAMOYro/ibHOro napannenenunega, NUpPamuapl, NPU3Mbl, UUAUHAPA,
KOHYCa, Wapa; yMeHne HaxoauTb OTHowweHWe 06BEMOB NoaobHbIX duryp
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YMeHWe onepupoBaTb MNOHATUAMM: NPAMOYrO/bHas CUCTEMa KOOPAMHaAT,
BEKTOP, KOOPAMHATbl TOYKWU, KOOPAMHATbI BEKTOpPa, CYMMa BEKTOPOB,
npov3BefeHME BEKTOpPa Ha 4YWUCNO, pPas/ioKeHMe BeKTopa no 6aswucy,
CKaNApHOEe npou3BefeHUEe, BEKTOPHOE MNpPOU3BEeAEHMEe, Yron MeXAay
BEKTOpPAaMM; YMEHME UCMONb30BaTb BEKTOPHbIM U KOOPAWHATHbLIA METoA
ANA pelleHns reoMeTpUYeCcKMX 3a4a4 M 33434 APYrux yuebHbIX npeameToB

13

YmeHue BbIbMpaTb NOAX0AALLNI METOoA, ANA peLeHns 3a4a4m; NOHMMAHKe
3HQYMMOCTM MATEMATUKM B M3YYEHUM NPUPOAHbIX U OOLLECTBEHHbIX
NPOLLeCCOB M AB/MIEHUW; YMEHUEe pacno3HaBaTb MpPOAB/JEHWE 3aKOHOB
MaTeMaATUKKN B UCKYCCTBE, YMEHUE NPUBOAUTL NPUMEPbI MaTEMATUYECKMX
OTKPbITUIA POCCUIACKON M MUPOBOM MAaTEMATUYECKOM HAYKK

NEPEYEHb 3/IEMEHTOB COAEPXAHUA, NMPOBEPAEMbIX HA ET3
NO MATEMATUKE

Kop MpoBepAemblit 31eMeHT coaepKaHua
1 Yucna v BbluMcneHns
1.1 HaTypanbHble v uenble yncna. NMprUsHaku 4eNnMoCTU Lenblx ymcen
PaumoHanbHble umncna. OObIKHOBEHHble U AeCATUYHble Apo6M, MNPOLEHTHI,
1.2 H6eckoHeuyHble nepnoauyeckme apobu
ApndmeTnYeCKNn KOpPeHb HATypanbHOM cTeneHu. [encTBuAa ¢ apupmeTU4ecKnmm
13 KOPHAMMW HaTypa/ibHON CTENEHM
CreneHb ¢ uenbim nokasatenem. CteneHb € pauMoHanbHbIM NOKasaTenem. CBOMCTBa
14 cTeneHu
CMHYC, KOCUHYC U TaHFEHC YNCNOBOrO aprymeHTa. ApKCUHYC, apKKOCUHYC,
15 APKTaHreHC YMCOBOro aprymeHTa
1.6 Norapuém uncna. lecatTuyHble 1 HaTypaabHble norapudpmol
JencreutenpHble uucna. ApudmeTnyeckme onepaummnm Cc  AeNCTBUTEbHbIMU
1.7 yncnamu. NMpubanmkEHHbIE BbIYUCIEHNA, NPAaBUNA OKPYTNEHWNA, NPUKUAKA N OLEHKA
pe3ynbTaTa Bbl4UCNEHUN
1.8 Mpeobpa3oBaHue BblpaxKeHUN
1.9 KomnneKcHble yncna
2 YpaBHeHWA N HepaBeHCTBA




2.1 LUenbie n 4pobHO-pauMoHanbHble YpaBHEHUA
2.2 UppaumoHanbHble ypaBHEHUA
2.3 TpuroHomeTpuyeckne ypaBHeHuUA
2.4 MoKasaTenbHble U Norapnudmmryeckme ypaBHEeHUs
2.5 Lenble n opobHO-paLmoHasibHble HEPaBEHCTBA
2.6 UppauymoHanbHble HepaBeHCTBA
2.7 MokasaTenbHble K Norapudmmyeckme HepaBeHCTBA
2.8 TpuUroHomeTpumyeckme HepaBEeHCTBA
2.9 CucTembl M COBOKYMHOCTU YPaBHEHUM U HEPABEHCTB
2.10 YpaBHeHUA, HepaBeHCTBA N CUCTEMbI C NAapameTpamu
2.11 MaTpunua cucTembl IMHENHbIX YpaBHeHU. OnpeaenvTtens maTpuubl
3 DYHKUUM U TpaPUKK
dyHKUMA, cnocobbl 3aaaHuA GyHKUMKU. Tpaduk oyHKUMKU. B3aMmHO obpaTHble
3.1 bYHKLUMN. YETHBbIE M HeYéTHble PyHKUnK. Nepuoanyeckme GyHKLMM
Obnactb onpefeneHns M MHOMXECTBO 3HauyeHuih oyHKuun., Hyamn  dyHKumm
MpPOMEeXKYTKM  3HAKOMOCTOAHCTBA.  [MPOMEXKYTKM ~ MOHOTOHHOCTU  GYHKLUMW.
3.2 MaKCUMyMbl U1 MUHUMYMbI QYHKUMWU. Hanbonbllee U HauMMeHbluee 3HavyeHue
bYHKLMM Ha NpoMeXKyTKe
CteneHHasa GyHKLMA C HAaTypasbHbIM U LLeNbIM NOKasaTenem. EE ceoicTea u
33 rpaduk.
CBolicTBa U rpad MK KOpHA N-0i CTENEHN
34 TpuroHomeTtpuyeckme pyHKLMU, UX CBOMUCTBA U rpadurKn
3.5 MoKasaTenbHaa u norapnommnyeckaa pyHKLMKN, X CBONCTBA U rpadmKm
ToukM paspbiBa. ACUMNTOTbI rpadmKkoB GyHKUMN. CBONCTBA PYHKLUMIN, HENPEPbIBHbIX
3.6 Ha oTpe3ke
3.7 MocnepoBaTenbHOCTU, CNOCOOLI 3a4aHUA NOC/ea0BaTeIbHOCTEN
3.8 ApudmeTnyeckan n reometpmyeckasn nporpeccum. Popmyna CnoxKHbIX

NPOLEHTOB

Hayana matematnyeckoro aHanmsa




4.1 MpounssoaHaa pyHKUMK. Npon3BoaHbIE 31eMEHTAPHbIX PYHKLNIM
MpumeHeHMEe NPOU3BOAHON K WCCAeAO0BaHMIO GYHKUMMA Ha MOHOTOHHOCTb M
4.2 3KCTpemMyMmbl. HaxoxaeHne Hanbonbwero M HAaMMeHbLLEro 3HaYeHUA PYHKUUKM Ha
oTpeske
4.3 MNepBoobpasHas. NHTerpan
5 MHoxecTBa 1 1I0rMKa
5.1 MHoOKecTBO, onepaumn Hag MHOXecTBaMu. uarpammbl dinnepa — BeHHa
5.2 Nloruka
6 BepoATHOCTb M CTaTUCTUKA
6.1 OnucaTenbHasa CTaTUCTUKA
6.2 BepoATHOCTb
6.3 KombuHatopuKa
7 Feometpua
7.1 durypbl Ha NOCKOCTH
7.2 MpAMble M NNOCKOCTM B NPOCTPAHCTBE
7.3 MHororpaHHMKK
7.4 Tena n NnoBepxHOCTM BpaLLeHUA
7.5 KoopguHaTbl 1 BEKTOpbI




YYEBHO-METOAUYECKOE OBECMNMEYEHUE
OBPA3OBATE/IbHOIO NPOLECCA
OBA3ATE/IbHbIE YHEBHbIE MATEPUA/IbI ANA YYEHUKA

MaTemaTuKa: anrebpa 1 Hayasla MaTeMATMYECKOro aHan3a, reomMeTpus.
Anrebpa u Hayana matemaTuyeckoro aHanmsa. 10-11 knacc. Aammos LA,
Konaruu K0.M., TkaueBa M.B. n ap. AKLunMoHepHoe obuwecTtBo «MN34aTenbCTBO

«llpocBelleHne»

METOAUYECKUE MATEPUA/bI ANA YYUTENA

- Anrebpa 1 Havyana matemaTM4yecKoro aHanm3a. Juaaktnyeckme matepuansi
K y4yebHuKy LLU.A. AnnmoBa u apyrux. 10 Knacc : yuebHoe nocobume ana
06ueobpasoBaTeNbHbIX OpraHn3aLnii : 6a3oBbiii U YyrAybaeHHbIA YPoBHK /
M.W. WabyHuH, M.B. Tkauésa, H.E. Péapoposa, M., NMpocseweHune, 2023 r. -
Anrebpa 1 Havyana matemaTM4yecKoro aHanmsa. uaakTtnyeckme matepuansi
K yyebHuKy LLU.A. AnnmoBa u apyrux. 11 Knacc : yuebHoe nocobume ansa
06ueobpasoBaTeNnbHbIX OpraHn3aLnii : 6a3oBbiii U YrAybaeHHbIA YPoBHK /

M.W. WabyHuH, M.B. TKauésa, H.E. Péagoposa, M., NpoceeweHune, 2025 r.

LNDPPOBbLIE OBPA3OBATE/IbHbIE PECYPCbI U PECYPCbI CETU
MHTEPHET

Bubnunoteka LIOK https://m.edsoo.ru/



