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NMOACHUTEJIbHASA 3ANMUNCKA

Paboyas nporpamma y4yebHoro kypca «Anreépa n Ha4ana maremMaTtn4eckoro
aHanmsa» 6as3oBOro ypoBHsA Ons obyvawowmxcsa 10-11 knaccos padpabotaHa Ha
ocHoBe defepanbHOro rocyfapCTBEHHOIO 06pa3oBaTeslbHOro cTaHgapTa CpegHero
obuwero ob6pasoBaHnsl, C Y4YETOM COBPEMEHHbLIX MUPOBbIX TpPeboBaHUN,
npPeobsaBAsSeEMbIX K MaTeMaTu4eckoMy o0pas3oBaHuiO, U Tpaguuum pPOCCUNCKOro
obpasoBaHuda. Peanusauns nporpammbl 06ecrneynBaeT OBMafieHne KJYeBbiIMU
KOMMNETEHUNAMKN, COCTaBASAOLWMMN OCHOBY OS19 CaMOpas3BUTUA U HENpPepbiBHOMO
o6pas3oBaHns, LENOCTHOCTb OOLLEKYNBTYPHOro, SIMYHOCTHONO M NO3HaBaTeNbHOro
pPasBUTUSA SINYHOCTUN OBYHaOLLNXCS.

LUEJN U3SYHEHUSA YHEBHOIO KYPCA

Kypc «Anrebpa nm Hadana mateMatndeckoro aHanmsar» sBASeTCA OOHUM U3
Hanbonee 3Ha4YMMbIX B NpOrpamMmMe cTapLuen LLIKOSbl, MOCKOSIbKY, C OOHOWN CTOPOHHbI,
OH obecrneymBaeT  WHCTPYMeHTanbHyto  6asy  ans N3y4eHnss  BCEX
€CTECTBEHHO-Hay4YHbIX KYpCOB, a C OPYrol CTOPOHbl, (hOPMUPYET NOrMYECKoe ”
abCTpaKTHOE MbIWIEHNE YYaWMXCSA Ha YpPOBHE, HeoOXOAMMOM [s1 OCBOEHUSA
KypcoB MH(MOPMaTMKKN, OB6LLECTBO3HAHUS, WUCTOPUW, CioBECHOCTU. B pamkax
AaHHOro Kypca y4alimecs OBnafeBaloT YHMBEPCASIbHbIM A3bIKOM COBPEMEHHOM
Hayku, KoTopasa (hopMynnpyeT CBOM AOCTMIKEHUSA B MaTeMaTnyeCcKon popme.

Kypc anrebpbl 1 Ha4an mMatemMaTnyecKoro aHanmsa 3aknagblBaeT OCHOBY OS5
yCMEeLHOro oBnafeHns 3akoHaMmn puankmn, Xmmum, 61onornum, NOHUMMaHNsA OCHOBHbIX
TEHAEHUNA 3KOHOMUKN N OBLLECTBEHHOWN >XU3HW, MO3BOMSIET OPUEHTUPOBATLCA B
COBPEMEHHbIX LMPPOBbIX Y KOMMNBIOTEPHBLIX TEXHONOMMSAX, YBEPEHHO UCMNOSb30BaTb
X B NOBCEOHEBHOMN XMN3HW. B TOXe Bpems oBnageHne abCTpakTHbIMU U TOrMYEeCKN
CTPOrMMN  MaTeMaTU4YeCKMUN  KOHCTPYKUMSMW  pa3BMBaET YMeHWe HaxoguTb
3aKOHOMEPHOCTW, OBOCHOBbLIBATb WCTUHHOCTb  YTBEPXAEHUS, UCMNOAb30BaTb
0600LLEeHNE N KOHKpeTM3auu, abcTparnpoBaHue u aHanormoo, dopmMupyet
KpeaTuBHOE W KpPUTUYECKoe MblwseHne. B xoge u3yyeHus anrebpbl U Hadan
MaTeMaTM4eCcKOro aHanus3a B CTapllen LUKOSE ydallmecs nony4atoT HOBbIA OMbIT
pelweHns nNpuKNagHbiX 3aga4y, CaMOCTOATENbHOrO MOCTPOEHUS MaTteMaTUyeCKmnx
MoAenen peasibHblX CUTyauu W UHTeprnpetaumm  MNOJIYYEHHbIX  peLleHui,
3HAKOMSATCA C NpMMepaMn MateMaTU4eCKUX 3aKOHOMEPHOCTEN B NPUPOLAE, HayKe U
B VICKYCCTBE, C BblOaOLNUMMNCA MaTEMaTUYECKUMMN OTKPLITUSMA U UX aBTOPaMM.

Kypc ob6napgaeTr 3HaduTeNbHbIM BOCOUTATENbHbIM MOTEHUMANOM, KOTOPbIV
peanu3yeTcs Kak 4epeld yyebHblii maTtepuasn, cnocobCTByOLWNA (hOPMUPOBAHWNIO
Hay4YHOr0 MWPOBO33PEHUSA, TaK U 4epe3 cneundpuky y4ebHON [eATENbHOCTH,



TpebytoLLet CaMOCTOATENBHOCTUN, aKKypaTHOCTU, NMPOAOIKUTENIbHON KOHLEHTPpaLMK
BHUMaHMS 1 OTBETCTBEHHOCTM 3@ MONYY€EHHbI pPeaynbTar.

B ocHoBe MeToguMku o6y4veHnsa anrebpe 1 Havanam mateMaTn4eckoro aHanmaa
NEXUT OEATENbHOCTHbIN NPUHLMN 06YyYeHUS.

CtpykTypa Kypca «Anrebpa 1 Hadana maTtemMaTM4ecKoro aHanmaa» BKI4YaeT
cnepylowme copepxXatenbHO-MeToguyeckne nAnHuK: «Hmcna wn  BblYUCNEHUS»,
«DyHKUUN 1 rpadukn», «YpaBHeHUst U1 HepaBeHCTBa», «Havyana maremaTtnyeckoro
aHanunsa», «MHo)ecTBa 1 noruka». Bce OCHOBHble coepXXaTeNbHO-METOONYECKIME
NVHAN  N3Y4aloTCs Ha MPOTSHKEHMM [OBYX NET O00y4eHMst B CTapLlen LuKone,
€CTEeCTBEHHO [OMNONHAS ApYyr gpyra v NOCTENEHHO HACbIWAACh HOBbIMU TEMaMn 1
pasgenamn. [aHHbI KypC SBNAETCA MHTErpaTUBHbLIM, MOCKOSIbKY OObeauHSeT B
cebe cogepXXaHMe  HECKOSIbKMX  MaTemMaTUYecKux  OUCuMnivH:  anrebpa,
TPUrOHOMETPUS, MaTeMaTUYECKNIA aHann3, Teopus MHOXXecTB 1 gp. o mepe Toro
KaK y4yawuecsa ofnageBatloT BCE 6onee LWMPOKMM MaTteMaTu4ecKum annapatom, y
HUX nocnegoBaTtenbHO (POPMUPYETCA U COBEPLUEHCTBYETCA YMEHWE CTPOUTb
MaTeMaTn4eCcKylo MOAENb peanbHOW CUTyauuu, NPUMEHSATb 3HaHWs, NOJlyYeHHble B
Kypce «Anrebpa ” Havana MmaTtemaTU4ecKoro aHanusar», pnns peLlleHns
CaMOCTOATENBHO  C(hOpMyNMPOBaHHOM  MaTeMaTM4YeCcKoOW 3ajadn, a 3aTem
NHTEPNPETNPOBATL NOMYYEHHbIN PEe3ybTar.

CopeprxaTenbHoO-MeToan4YecKas NnHUS «Yucna n BblMUCNEHUS» 3aBepLiaeT
hopmupoBaHNe HaBbIKOB UCMONb30BaHUS OENCTBUTENbHbLIX YMNCEN, KOTOpPOe 6biNo
Ha4aTo B OCHOBHOWN WkKone. B cTapwen wkone ocoboe BHUMaHWE yOenseTcs
dhopMMpPOBaHNIO MPOYHbLIX BbIMUCIUTENbHBLIX HaBbIKOB, BK/OYaAOWWX B CeOs
NCMONb30BaHNEe pPasnnMyHbiX ¢GOopM 3anucu AOeNCTBUTENBbHOrO 4ucna, YMeHune
paunoHanbHO BbIMONHATE AEWCTBUA C  HUMW, AenaTtb NPUKUOKY, OLEeHMBaTb
pesynbrar. O6yvatomecs Mony4alT HaBblKM  NPUOAMXKEHHbBIX  BbIYUCNEHNI,
BbIMOSIHEHNS [OENCTBUA C 4ucnamn, 3anncaHHbiMW B CTaHAapTHOM dopwme,
NCNONb30BaHUSA MaTeMaTNYECKNX KOHCTaHT, OLLEHNBAHMNS YNCIOBbIX BbIPaXKEHWN.

JInHuAa «YpaBHeHMsT M HepaBeHCTBa» peanu3yeTcss Ha MNPOTSXKEHUU BCEro
obydeHNss B CcTapllen LKose, MOCKOMbKY B KaXk[oM pasgene nporpamMmbl
npegycMOTPEHO pelleHne COOTBeTCTBYIOWMX 3agad. Obyvarowmecs osnagesaroT
pPasnuYHbiMA  METOAaMWN pPeLleHNs LUenblX, paunoHanbHbIX, WUppPauMOHanbHbIX,
nokasartesfibHblX,  JIorapuPMmNYEeCcKUX N  TPUFOHOMETPUYECKMX  YPaBHEHUNA,
HepaBeHCTB U NX cUCTEM. [lonyyeHHble YMEHUS NCNOb3YKTCA Npu UccnegoBaHnum
(PYyHKUMIA C MOMOLLbIO MPOU3BOOHOW, PELLUEHUN MPUKNagHbIX 3adad U 3agay Ha
HaxXoXAeHVne HambonblMX W HaUMEHbLUMX  3HadeHun  dyHKkuun.  [JaHHas



cogepxxaTenbHasi NMHUA BKOYaeT B cebs Takxke (QOpMUPOBaHNE YMEHUN
BbIMNONHATL pacydéTbl No dopmynam, npeobpa3oBaHUs UeSblX, pauvoHasbHbIX,
nppaynoHanbHbIX U TPUrOHOMETPUYECKUX BbIPAXKEHU, a TakKXe BbIpaXKeHWUMN,
copjepXxawmx cteneHn u norapudgmbl. bnarogaps nsydeHuto anrebpamyeckoro
MaTepuana NnpPOVCXOL4UT AanbHelLee pasBuTe anropuTMNYECcKoro n abCcTpakTHOro
MbILLEHNSA yHalmxca, (hOpPMUPYIOTCA HaBbIKN AeAYKTUBHbBIX PacCy>XaeHumn, paboTsl
C CUMBOJSIbHbIMU (hopMamMu, NpeacTaBneHns 3aKOHOMEPHOCTEN U 3aBMCUMOCTEN B
BUOE paBeHCTB W HepaBeHCTB. Anrebpa npegnaraet a(peKTUBHbIE NHCTPYMEHTDI
ONA  peleHns npakTUY4eCKMX U eCTEeCTBEHHO-Hay4HbIX 3apad, HarnsagHo
OEMOHCTPUPYET CBOM BO3MOXHOCTU KaK A3blKa HayKMW.

CopepxaTtenbHo-meToandeckass nunHUSA  «®PyHKuMm 1 rpaduku»  TECHO
nepensieTaeTcs ¢ ApyrumMm NMMHUSMIN Kypca, NMOCKONbKY B KAKOM-TO CMbICe 3adaéT
nocnenoBaTenbHOCTb N3yYeHnss maTepuana. idydeHne cteneHHon, nokasaTesibHOMW,
norapuMmn4ecKon 1 TPUrOHOMETPUHECKUX (PYHKLNIA, UX CBOWUCTB N rpadunkos,
NCNoNb3oBaHne QYHKUUA ONS peleHnst 3afgad U3 gpyrux yy4ebHbix nNpegmMeToB 1
peasibHOM >XN3HW TECHO CBA3AaHO KaK C MaremMaTU4ecK/M aHanm3oM, Tak U C
peleHneM ypaBHEHUIN N HepaBeHCTB. [Mpn 3ToM 60MbLIOe BHMMaHWE yOoensaeTcs
dhopMmpoBaHnO YMEHNS BbipaXkaTb (hopMynamm 3aBUCMMOCTU MeXAY PasfMyHbIMN
BENUYMHaMn, UCcnenoBaTtb NoslydeHHble PYHKLNUN, CTPOUTb UX rpadukni. Matepuan
9TON copepXXaTeflbHOW NMHAW  HaueneH Ha pasBuUTME YMEHUM W  HaBbIKOB,
NO3BONAOLLNX BblpaXKaTb 3aBUCMMOCTU MEXAY BENMYMHAMN B PasfMyHOn opMe:
aHanUTU4eckomn, rpaduryeckon un cnosBecHon. Ero wuadyveHne cnocob6CTByET
pPasBUTUIO  aNfOPUTMUYECKOIrO  MbILMEHNSA, CMOCOBHOCTN K O6GOOLLUEHNIO 1
KOHKPETU3auumn, NCNofb30BaHNIO aHaNorunia.

CopepxxatenbHasi NMHUS «Hayana maTtemaTnyeckoro aHanm3a» Mo3BOSsieT
CYLLLECTBEHHO paclUMpUTb KPYr Kak mMaTtemaTuyeckux, Tak 1 NpuKiagHbiX 3apad,
AOCTYMHbIX 06y4aloLWMMCS, Y KOTOPbIX MOSIBASIETCS BO3MOXXHOCTb WCCNEAOBaTb U
CTpOoUTb rpacdurkm MyHKUNIA, ONpeaensaTb UX HanbosbLUNE N HAUMEHbLUNE 3HAYEHNS,
BblMMCNSATb nnowaan ¢uryp n o6bEMbl Tesl, HaxoAWTb CKOPOCTU U YCKOPEHUS
npoueccoB. [aHHas cofep)xaTenbHas JIMHUS OTKPbIBAET HOBble BO3MOXHOCTU
MOCTPOEHMSI MaTeMaTU4YecKMx MOAEeNen peasbHblX CUTyauuid, HaxoXAeHus
Haufy4llero peleHnss B NpuKnagHbiX, B TOM YUCNE COLMaNibHO-3KOHOMUYECKUX,
3afadax. 3HAKOMCTBO C OCHOBaMM MaTeMaTM4yeckoro aHanmsa Ccrnocoo6cTByeT
pa3BuTUD abCTPaKTHOro, (hopMasibHO-IOMMYECKOrO U KPeaTUBHOMO MbILLIEHNS,
hopMmpoBaHMiO YMEHUIA pacro3HaBaTh NPOSIBIEHUS 3aKOHOB MaTeMaTuKN B HaykKe,
TEXHMKE U uckycctee. OOy4valolimecs y3HalOT O BbloalWUXCS pesynbraTax,
MONy4YeHHbIX B XOAE pa3BUTUs MaTeEMaTUKN Kak HayKn, 1 NX aBTopax.



CopeprxaTenbHo-MeToan4eckas nuHua «MHoOXecTBa M NIOrmka» B OCHOBHOM
NnocesilLleHa  aneMeHTaM  TeopunM  MHOXECTB.  [eOpeTUKO-MHOXECTBEHHbIE
NPencTaBneHnss NPOHN3bIBAOT BECb KYPC LUKOMbHOW MarteMatuku v npegnaratT
Hanbonee yHMBEPCAsbHbIN A3blK, OOBLEANHAIOLLMI BCE pas3aenbl MaTeMaTuki n eé
NPUNOXEHNIA, OHW CBA3bIBAIOT pasHble MaTteMaTuyeckue OUCUUnIVHbI B eAnHOe
uenoe. [loatomMy BaXHO pfgaTb  BO3MOXHOCTb  LUKOMbHUKY  MOHUMaTb
TEOPETUKO-MHOXECTBEHHbIN A3bIK COBPEMEHHOW MaTeEMaTUKN MU UCMONb30BaTb €ro
AN BbIpaXXeHWsi CBOUX MbICIIEN.

B Kypce «Anrebpa M Havana maremaTuyecKoro aHanusa» MNpucyTCTBYIOT
TakKe OCHOBbl MaremMaTU4eckoro MOAENUPOBAHUSA, KOTOpble  MNPU3BaHbl
chopMupoBaTh HaBbIKN MOCTPOEHUS MOAENEN peasbHbIX CUTYaunin, NccnegoBaHns
3TUX Mofenen C MOMOLLbID annapara anrebpbl U MaTemMaTtuyecKoro aHanusa u
NHTEeppeTauumn NonyYeHHbIX Pe3ynsTaToB. Takue 3afaHus BrSIETEHbl B KaXXObIA 13
pasfenos nporpammbl, MOCKOSIbKY BECb Marepuan Kypca LUMPOKO UCMOSb3YyeTcs
ONa peweHna npuknagHbix 3apad. Npu peleHnn peasnbHbIX MpakTUYecKnx 3apad
yyawmecs pasBuBaroT HabnogaTtenbHOCTb, YMEHWE HaXO4UTb 3aKOHOMEPHOCTH,
abcTparmpoBaTbCsl, UCMOMAb30BaTh aHanorno, o6obLlaTb N KOHKPEeTU3NpOBaTb
npo6nemy. [NeAatensHOCTb MO (OPMUPOBAHMIO HABbLIKOB pPELUEHUsT MPUKNagHbIX
3afay opraHu3yeTcs B npouecce nU3yyeHUss BCcex TeM Kypca «Anrebpa v Havana
MaTemMaTn4eckoro aHannaa».

MECTO YHEBHOI'O KYPCA B YHEBHOM INJIAHE
B y4e6HOM nnaHe Ha wu3yyeHne Kypca anrebpbl 1M Hayan MaTemMaTn4yecKoro

aHanmsa Ha 6a30BOM ypoBHe oTBOAUTCA 2 Yaca B Hepento B 10 knacce n 3 4aca B
Hepento B 11 Knacce, Bcero 3a gsa roga obyyeHusi — 167 4acos.



COLEPXAHMUE YHEBHOI'O KYPCA
10 KJTACC

Yucna u BbluncneHusi

PaunoHanbHble 4ncna. OO6bIKHOBEHHblE W OECATUYHbIE APO6U, MNPOLEHTHI,
6eCKOHe4Hble  nepuogunyeckue  gpobu.  ApudmeTmdeckune — onepaumm  C
paunoHanbHbIMK Y1cnamm, nNpeobpas3oBaHNs YUCOBLIX BblpaXXeHnin. [NpumeHeHne
Apo6en 1N NPOUEHTOB AN peLleHns NPUKIagHbiX 3aday U3 pasfvyHbiX oTpacnen
3HaAHWN N peanbHOWN XXNSHW.

HencteutenbHble u4ucna. PayuoHanbHble ©  MppauyoHasibHble  4ucha.
ApudmeTnyeckmne onepaumm C  AeNCTBUTENbHbIMU - yucnamu. [pubnm>kéHHble
BbIYMCNEHNSA, NpaBuna OKPYrneHus, NpuKnaKa n oueHka pesynsraTta BblYUCAEHUN.

CteneHb Cc uenbiM nokasatenem. CraHpapTHas dopma  3anucu
aencTeutenbHoro  4ucna. Vicnonb3oBaHue nogxogsawen — opMbl  3anucu
OENCTBUTENbHBIX 4YUCEN LNS PeLeHus NpakTUYecKuX 3agad M npepcTaBfieHns
AaHHbIX.

ApuMeTMHECKNA  KOPEHb  HaTypanbHOW  cTeneHwn.  [enctems C
apUMETNYECKNMUN KOPHAMU HATYpasnibHON CTEMNEHN.

CuHyC, KOCVMHYC W TaHreHC 4YMCNOBOro aprymeHTta. ApKCUHYC, apKKOCWUHYC,
apKTaHreHc 4YnNCcrnoBOro aprymeHTa.

YpaBHeHNs 1 HepaBeHCTBa

ToxxgecTBa U TOXXOECTBEHHbIE NPeobpa3oBaHust.

MpeobpazoBaHue TPUrOHOMETPUYECKINX BbIPa>KEHUA. OcHoBHbIE
TPUroHoMeTpu4eckmne opmysbl.

YpaBHeHMe, KOpeHb YypaBHeHUs.. HepaBeHCTBO, pelleHWe HepaBeHCTBaA.
MeToa nHTepBanos.

PelueHune uenbix n gpo6HO-paunoHanbHbIX YPaBHEHUN U HEPABEHCTB.

PelleHne nppaynoHanbHbIX YpaBHEHUIN N HEPABEHCTB.

PelueHne TpUroHOMeTpUYEeCKUX ypaBHEHWUI.

[MpumMmeHeHne ypaBHEHNIN N HEPABEHCTB K PELLUEHNIO MaTeMaTu4ecKnux 3agay v
3afay U3 pasnmyHbIX obnacTein Hayku 1 peanbHON XXUSHMW.

PyHKLUUN 1 rpacdmkn

DyHKUMA, cnocobbl 3agaHusa pyHkunn. Fpaduk dyHKumn. BaanmHo obpaTHble
dhyHKLUMN.

O6nactb onpegeneHns M MHOXXECTBO 3HayeHu yHKumn. Hynun dyHKumn,
[MpoMeXyTKn 3HaKOMOCTOAHCTBA. YETHbIE N HEYETHbIE PYHKLUUN.

CteneHHas (pyHKUMA C HaTypanbHbIM 1 LenbiM nokasatenemM. E€ ceonctea u
rpacuk. CeoncTea 1 rpaduk KOpHSA N-on CTENEHN.



TpuroHoMeTpuyeckass OKPY>XXHOCTb, OnpefefnieHne TPUrOHOMETPUYECKNX
byHKLMIA YNCNOBOIro aprymMmeHTa.

Havyana matemaTtuyeckoro aHanusa

NocnepoBaTenbHOCTH, cnocoo6sbI 3agaHus rnocnepoBaTenNbHOCTEN.
MOHOTOHHbIE NOCnenoBaTeIbHOCTN.

ApudmeTnyeckas n reometTpuyeckas nporpeccun. beckoHeyHo yb6biBatoLLas
reomeTpuyeckas nporpeccusi. Cymma 6€eCKOHEYHO YObIBaOLEN FEOMETPUHECKON
nporpeccun. ®opmyna CnoXHbIX NPOUEHTOB. Vicnonb3oBaHue nporpeccun gns
peLleHns peanbHblX 3aga4 NPUKNagHoOro xapakrepa.

MHoXxecTBa u nornka

MHOXecTBO, onepauun Hapg MHoxecTBamu. Odunarpammbl Ounepa—BeHHa.
[MpuMeHeHne TeOopPEeTUKO-MHOXECTBEHHOIO annaparta gnd onucaHus peasibHbIX
NPOLECCOB 1 ABMEHUN, MPU PELLEHUN 3aaa4 U3 OPYrnx y4ebHbIX NPEAMETOB.

OnpepeneHne, Teopema, CnegcTene, 4OKa3aTeNbCTBO.

11 KNNIACC

Yucna v BbluncneHusi

HaTtypanbHble 1 uenble Yncna. MNpuaHakn gennmMmocT Lenbix Ynucen.

CTeneHb ¢ paumoHanbHbIM NokasaTtenemM. CBONCTBa CTEMEHM.

Jlorapudm yncna. ecatuyHble n HaTypasbHble orapugmel.

YpaBHeHNs 1 HepaBeHCTBa

[MpeobpaszoBaHmne BbIpaXKEHNI, COAEPXKaLLMX norapngmeol.

[Mpeobpa3oBaHME BbIPaXKEHWI, COOEPXXALUMX CTEMEHM C paunoHasbHbIM
nokasaTenem.

[MprMepbl TPUrOHOMETPUYECKNX HEPABEHCTB.

[NokasaTenbHble YpaBHEHUSA N HEPABEHCTBA.

Jlorapugmmyeckne ypaBHeHUs 1 HepaBeHCTBaA.

Cuctembl NMHENHbIX ypaBHEHUN. PelleHne npuknagHbiX 3aga4q C NOMOLLbHO
CUCTEMBI IMHENHbBIX YPaBHEHWIA.

Cunctembl 1 COBOKYMHOCTY paumoOHasnbHbIX YPaBHEHWUIA N HEPABEHCTB.

MpuMeHeHne ypaBHEHNIA, CUCTEM U HEPABEHCTB K PELLUEHNIO MaTeEMaTUYECKMX
3agad 1 3agad U3 pasnuyHbiX 0bnacTen HaykKn n peanbHON XXU3HN.

PyHKUMU 1 rpadmKkn

OyHKumA. lMNepuognyeckne yHKUUN. [TPOMEXYTKM MOHOTOHHOCTU (PYHKLNN.
Makcumymbl 1 MUHUMYMbl  YHKUMK. Hanbonbluee 1 HauWMeHblUuee 3HadYeHue
byHKUUM Ha MPOMEXYTKE.

TpuroHoMeTpudeckue pyHKLUUKN, X CBONCTBA U FpacurKu.

lMokasaTenbHas 1 norapudmmndeckasa OyHKUMN, X CBOUCTBA U rpaduki.



Vcnonb3oBaHne rpadunkoB (OyHKUMA AN PelleHns ypaBHEHUA U JINHENHbIX
cucTem.

Ncnonb3oBaHne rpadukoB GYyHKUMA AN UCCNeaoBaHNA MpoLeccoB U
3aBUCUMOCTEN, KOTOpble BO3HUKAIOT MNPV pelleHnn 3agadvy 13 apyrux yd4ebHbix
NPELMETOB 1 peasibHON XN3HM.

Havyana matemaTtuyeckoro aHanusa

HenpepsbiBHblE hyHKUMN. MeToq nHTepBanoB ANsA peLleHns HepaBeHCTB.

MpounsBogHaa  dyHKuuK. [eomeTpuyecknn N PUSNYECKNIA  CMbICH
NPON3BOLHOMN.

[Mpon3BogHble anemMeHTapHbIX PyHKUMA. DOPMYSbl HAXOXAEHWS MPON3BOAHOM
CYMMbl, MPON3BEAEHNSA U HACTHOIO (DYHKLNIA.

MpumMmeHeHne NPOU3BOAHON K UCCeAoBaHMIO (PYHKLUMA HA MOHOTOHHOCTb U
9KCTPEMYMbI. HaxoxxgeHne Hanbonblero M HaMMeHbLUEro 3Ha4vyeHus yHKUUN Ha
OTpeskKe.

MpumeHeHne nNPOM3BOAHON AN HaXOXAEHWUS Haunyylwero pelleHns B
npyvkKnagHbIX 3agadax, nns onpefefieHns CKOpPOCTU npouecca, 3agaHHOro
hopmynon nnm rpadmkom.

[MepBoobpasHas. Tabnuua nepBoo6pPa3HbIX.

WNHTerpan, ero reomeTpuyeckmin wun U3NYECKUn CMmbicn. BblancneHue
nHTerpana no gopmyne HototoHa—JlenbHuua.



NNAHUPYEMBDIE PE3YJIbTATDI

OcBoeHne y4yebHoro npegmeta «MaTtemaTuka» [OMMKHO o6ecneynBaTh
[OCTMXKEHNE Ha YPOBHE CpeaHero obLiero o6pasoBaHis CNEQYHOLMX JIMYHOCTHBIX,
MeTanpeaMeTHbIX 1 NMPEeaMETHbIX 06pasoBaTebHbIX PE3YNbTaToOB:

JINMHOCTHbIE PE3YJIbTATbI

JInyHOCTHbIE pe3ynbTaTbl OCBOEHUA NporpaMmmbl  y4ebHOro npegmeta
«MaTemaTnka» xapakTepusyoTcs:

paxkgaHckoe BocnuTaHue:

ChOpMMPOBAHHOCTLIO MPaXXAAHCKOM MO3ULMK 0By4aroLLerocs Kak akTMBHOM
N OTBETCTBEHHOrO 4YfieHa pPOCCUACKOro o6LlecTBa, nNpeacTaBneHnem o
MaTeMaTn4eCKMX OCHOBaX (YHKUMOHNPOBAHNS Pasfu4YHbIX CTPYKTYP, SABNEHUN,
npouenyp rpaxgaHckoro obuwectsa (BblOOpbl, OMNPOCbI M Np.), YMEHWEM
B3aMMOLEeNCcTBOBaTb C couuanbHbiMA  WHCTUTYTaMM B COOTBETCTBM C WX
PYHKLUMAMN 1 HA3HAYEHNEM.

MaTpnoTnyeckoe BOCNUTaHNE:

ChOPMUPOBAHHOCTBIO POCCUNCKOWN MPaXKAaHCKON NOEHTUYHOCTU, YBaXKEHUS K
NPOLLIOMY N HACTOSILLEMY POCCUNCKOW MaTeMaTuKU, LLEHHOCTHbIM OTHOLUEHNEM K
OOCTUIKEHMSIM POCCUNCKNX MATEMATUKOB N POCCUNCKON MaTeMaTU4ECKOWN LKONbI, K
NCMONb30OBAaHNIO 3TUX LOCTVMDKEHUA B APYrnx Haykax, TexHonorusix, cdepax
9KOHOMUKWN.

[yXOBHO-HPaBCTBEHHOIrO BOCMNUTAHUS:

OCO3HaHNEM AYXOBHbIX LLeHHOCTEN POCCUNNCKOro Haponaa;
C(hOPMMPOBAHHOCTLIO  HPABCTBEHHOINO  CO3HaHWS, 3TUYECKOro  MnoBefeHus,
CBSI3@HHOIrO C MPaKTU4ECKNM MPUMEHEHNEM OOCTVXKEHUA HAYKN N OEATENIbHOCTLIO
YYEHOro; OCO3HAHMEM JINYHOrO BKJ1ada B NOCTPOEHNE YyCTONYMBOro 6yayLiero.

DCTETNHYECKOE BOCMNNTAHNE:

9CTETUYECKMM OTHOLLUEHMEM K MUPY, BKOYAss 3CTETUKY MaTemMaTuyecKux
3aKOHOMEPHOCTEN, O6BEKTOB, 3a4ay, PELLEHNIA, pacCy>XAEHNI; BOCMIPUMMHYMBOCTBIO
K MateMaTU4ecKM acnekTam pasfinyHbIX BUOOB UCKYCCTBA.

Punsn4eckoe BOCNUTaHNE:

C(hOPMMPOBAHHOCTBIO  YMEHUSA MPUMEHSATb MaTeMaTuyeckume 3HaHus B
NHTepecax 340opoBOro n 6e3onacHoro obpasa >KMU3HW, OTBETCTBEHHOIO OTHOLLEHUS
K CBOEMY 3[0POBbLIO (340pPOBOE NMuUTaHWMe, cHanaHCUPOBAHHbLIA PEXNM 3aHATUN N
oTObIXa, perynsapHas pusnyeckas akTMBHOCTb); (PU3N4ECKOro COBEPLLEHCTBOBaHUS,
npwn 3aHATUAX CNOPTUBHO-0340POBUTENBHON OEATENBHOCTLIO.

TpynoBoe BocnuTaHue:



FOTOBHOCTbIO K TpyAYy, OCO3HaHMEM LEHHOCTU TPyaontobusi; UHTEPECOM K
pasnnyHbiM  cdepam  NpodeccuoHanbHON  OEeATeNbHOCTW,  CBS3aHHbIM  C
MaTteMaTukon 1 €€ MNPUNOXKEHUSMWN, YMEHUEM COBepLUaTb OCO3HaHHbIN BbIGOP
oygywen npodeccum un peanu3oBbiBaTb COOCTBEHHbIE >KW3HEHHbIE MMaHbl;
FOTOBHOCTbKO UM CMOCOOGHOCTbID K  MaTeMatnd4eckomy oOO6pas3oBaHUIO U
CaMo06pa30BaHNIO Ha MPOTSKEHUN BCEW >XU3HW; FOTOBHOCTBIO K aKTUBHOMY
Yy4acCTMIO B pELUEHNN NPaKTUYECKUX 3a[4a4 MaTeMaTnyeCcKon HanpasieHHOCTH.

JKonornyeckoe BocnuTaHme:

ChOPMUPOBAHHOCTBIO  3KONOMMHYECKON  KyNbTypbl, MOHUMaHWEM BAUSHUSA
coumnanbHO-3KOHOMUYECKNX MPOLECCOB Ha COCTOSIHME MPUPOAHON N counanbHON
cpenbl, OCO3HaHMEM NobanbHOro  Xapakrtepa 9KONOrMYecknx npobnewm;
opueHTaumen Ha nNpUMEHEHNE MaTeMaTUYeCKUX 3HaHWUW ONs peLleHns 3agad B
06nacTu OKpy>XatoLen cpenpbl, NIaHNPOBaHNS NOCTYMNKOB U OLEHKN NX BO3MOXXHbIX
nocneacTBu ONsa OKpYy>KatoLlen cpegbl.

LIeHHOCTN Hay4YHOro NO3HaHWS:

ChOPMUPOBAHHOCTBIO MUPOBO33PEHNA, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO  pas3BUTUS  HaykMn UM OOLECTBEHHOW  MPaKTUKW,  MOHUMaHUEM
MaTeMaTM4ecKo Haykn KakK cdepbl YenoBe4YeCcKOW [OeATEeNbHOCTW, 3TanoB eé
pPasBUTUA N 3HAYMMOCTU LONs1 Pas3BUTUS  UMBUNM3ALUUN; OBNafeHUEM SA3bIKOM
MaTteMaTuku 1 MaTeMaTU4eCcKOW KyNbTypoW KakK CPEACTBOM MO3HaHMS MUPa;
FOTOBHOCTbI) OCYLLECTBMATb MNPOEKTHYIO W WNCCNEAOoBaTENbCKYO LeATEeNbHOCTb
NHONBMAOYanbHO 1 B rpynne.

METAMNPEAMETHbIE PE3YJIbTATbI

MeTanpegMeTHble pe3ynbTaTtbl OCBOEHWUS Mporpammbl y4ebHOro npegmeta
«MaTtemaTunka» XapakTepusytTcs oBnageHnem YHMBEpCanbHbIMU
Nno3HaBaTe/IbHbIMU  [EICTBUSIMU, yHUBEPCaibHbIMU KOMMYHUKaTUBHbIMU
LeviCTBUSIMU, YHUBEPCasIbHbIMU PErysiTUBHbIMY AEeUCTBUSIMU.

1) YHuBepcasibHble rno3HaBaTesibHble  [eViICTBUS, obecrie4ynBaroT
¢opmmpoBaHne 6a30BbiX KOrHUTUBHbLIX [POLECCOB Oby4aroLmxcs (ocBoeHune
METO4OB  MO3HaHUSI  OKpyXXaloLjero  Mmupa;  MPUMEHEHNE  JIOMMHYECKUX,
viccnenoBaTenbCKUX ornepaunm, yMeHn pabotaTtb ¢ MHGOopMaLmnen).

BazoBble nornyeckne nencTems:

® BbLISBMATb N XapakKTepu3oBaTb CYLLECTBEHHbIE NMPU3HAKN MaTeMaTU4eCKnNX

OOBLEKTOB, MOHATUA, OTHOLLUEHWA MeXAy MOHATUAMY; (OopMyInpoBaTb
onpefeneHns  MOHATUN;  yCTaHaBNMBaTb  CYLLECTBEHHbIA  MPU3HaK
Knaccudukaumm, OCHOBaHMS AN O606LEHNS M CpaBHEHWS, KpuTepun
NPOBOAVMOIO aHann3a;



BOCMpUHMMATb, GopMyMpoBatb U Npeobpas3oBbiBaTb  CYXOAEHUSA:
yTBepauTeNbHble W oTpuuaTefibHble, €OuHWYHble, 4YacTHble UK obLue;
YCNOBHbIE;

BbISIBNATL ~ MaTtemMatuyeckme  3aKOHOMEPHOCTH, B3aMOCBA3N U
npotmeopednsa B akKTax, [OaHHblX, HabMoAeHNAX W YTBEPXOEHUNX;
npegnaratb Kputepun ang BbisiBfIEHNS 3aKOHOMEPHOCTEN 1N NPOTUBOPEYNIA;
penatb BbIBOAbl C WCMOMb30OBaHWEM 3aKOHOB JOMMKW, OeOYKTUBHbLIX U
NHOYKTUBHbIX YMO3aKOYEHNI, YMO3aKIIIO4EHNI NO aHanoruuy;

npoBOAUTL CaMOCTOSATENBHO JokasaTenbcTBa MaTeMaTn4ecKnx
yTBEPXXAEHN (NPsiMbleé M OT MPOTMBHOMO), BbICTpamBaTb aprymeHTaumio,
NpUBOOUTL NPUMEPbI U KOHTPMNpPUMEPbl; OOOCHOBLIBAaTb COOCTBEHHbIE
CYy>XOEHUSA 1 BbIBOAbI;

BblGMpaTb Cnocob pelleHus yy4ebHOW 3ajadvn (CpaBHMBATb HECKOSbKO
BApUaHTOB PpPELUEHNs, BblIOMpaTb Hanbonee nOAXOoOoAWMn C  YY4ETOM
CaMOCTOATENbHO BbIAENEHHbIX KPUTEPUEB).

basoBble nccnegoBartenbckne gENCTBUSA:

NCnonb3oBaTbh BOMPOCHl Kak MCCNenoBaTeNbCKUA MHCTPYMEHT MO3HaHUS;
opmynupoBatb BoMpockl, UKCUpYOWNE MPOTUBOPEYMEe, NpPobGremy,
yCTaHaBMBaTb  WCKOMOE W  OaHHoe, dopMupoBaTb  FUMoTesy,
aprymMeHTMpoBaTb CBOI MO3NLMI0, MHEHNE;

npoBOaNTb CcaMOoCTOATENIbHO CMNNaHNPOBaHHbIN 3KCMEPUMEHT,
nUccrnefoBaHMe MO YCTaHOBMEHMIO OCOGEHHOCTEe MaTeMaTU4ecKoro
00beKTa, SBMIEHUSl, TMpPOLEecca, BbISBMEHUIO 3aBUCMMOCTEN  MeXAay
06beKTaMU, SABNEHMAMK, NPOLECcCaMu;

camocTosTeNbHO hopMynMpoBaTb 0606LLEHNS 1 BbIBOABI MO pe3ynkTataM
NpPoBeAEHHOro HabnNoAeHUsl, UCCNeaoBaHNs, OLEHUBaTb [OCTOBEPHOCTb
NOJy4YeHHbIX Pe3yNsTaToB, BbIBOAOB 1 0606LLEHNI;

NPOrHO3MpPoBaTb BO3MOXHOE pPas3BUTME MpPOLIecCa, a TakXe BblaBuraTb
NPEANONOXXEHUS O €ero PasBUTUN B HOBbIX YCNOBUSIX.

Pa6oTta ¢ nHdpopmaumei:

BbISIBNATL AedunumnTbl MHpopMaunn, gaHHbIX, HEO6XOOUMbIX NS OTBETA Ha
BOMNPOC 1 ANSA peLleHns 3agayu;

BblOMpaTb  MHGPOPMauUMd U3  UCTOYHUKOB  Pasnn4YHbIX  TUMOB,
aHanMa3npoBaTb, CMCTEMaTU3NPOBAaTb U MHTEPNPETUPOBaTh MHMOPMaLUIO
pPasnnyHbIX BUOOB U (hOpM NMpeacTaBeHns;

CTPYKTYpUpoOBaTb MHOpMaLnio, NpeacTaBnsaTb €€ B pasfindHbixX hopmax,
NUNNICTPUPOBATb Fpaduyecku;

oLeHnBaTb HaO&XHOCTb NHopmMayunn no CaMOCTOSATENBHO
C(hOPMYNUPOBAHHBIM KPUTEPUSIM.



2)  YHuBepcasibHble = KOMMYHUKaTUBHble  [e/iCTBUS,  obecre4ynBaroT
ChopMUPOBaHHOCTb coUmasibHbIX HaBbIKOB 00yYaroLLNXCSI.

O6wweHue:

e BOCMPUHMMATb N (HOPMYNNPOBaTb CY>XXAEHUSA B COOTBETCTBUN C YCIOBUAMMU
N UensMmn obLLeHnst; ACHO, TOYHO, FPaMOTHO BblpaXkaTb CBOK TOYKY 3PEHUs
B YCTHbIX U MUCbMEHHbIX TEKCTax, AaBaTb MOSICHEHUS MO XOo#y peLleHus
3afa4n, KOMMEHTUPOBATb MONYYeHHbIN Pe3ynbLTarT;

e B XOAe 06CyXAeHWs 3afaBaTb BONPOCHI MO CYLLECTBY 06CY>XOAEMON TEMbI,
npo6semsbl, pelaeMon 3afayn, BbiCKasblBaTb UAEW, HALENEeHHble Ha MOUCK
pelleHns; COMoCTaBNATb CBOWM CYXAEHUS C  CYXAEHUSAMU  OpYyrux
Y4aCTHUKOB Amanora, obHapyXmBaTb pasfvyme u CXoACcTBO NO3UUUA; B
KOPPEKTHON (hopMe (hopMynmpoBaThb pasHoracusi, CBOM BO3ParKEHUS;

e npencTaBnsATb pesynbTaThbl peLleHns 3agaun, 9KCMepuMeHTa,
nccneqoBaHus,  MPOEKTa;  CaMOCTOATENbHO — BblbupaTb  dopmar
BbICTYMMEHNS C Y4ETOM 3a[a4 Npe3eHTaLmm 1 OCOOEHHOCTEN ayanToOpun.

CoTpyaHU4ecTBO:

® [OHMMaTb U NCMONb30BaTb NPEeNnMyLLEeCTBa KOMaHOHON N MHAMBULYaNbHOW
paboTbl MpU peleHnn Yy4ebHbIX 3afad; NpUHUMAaTb LefNb COBMECTHOM
OEATENbHOCTN,  NNaHUMpPOBaTb  OpraHM3auuio  COBMECTHOM  paboThl,
pacnpegenaTs BuAabl paboT, porosapmBaTbCs, O6CYXAaTb MNpPoLecc U
pe3ynbTaTt paboTbl; 0606LaTh MHEHUSI HECKObKNX NIOAEN;

e yyacTBOBaTb B rpynnoBbiX hopmax paboTbl (06CyXAeHNA, OOMEH MHEHUI,
«MO3roBble LWTYPMbl» W WHbIE); BbINOMHATL CBOKO YacTb paboTbl U
KOOpOUHUPOBaTb CBOW OENCTBUS C  OPYrUMU  YfieHamMu  KOMaHapbl;
oueHVBaTb KadeCTBO CBOEro BKaga B OOWMK MPOJYKT MO KpUTEpUsM,
C(hOpPMYNUPOBAHHLIM YyHaCTHUKaMN B3aMogeNCTBUS.

3) YHuBepcasnbHbie perynsiTuBHble [eVicTBUSI, 06ecrnednBarT hopMmnpoBaHe

CMbICJI0BbIX YCTaHOBOK W XXU3HEHHbIX HaBbIKOB JINYHOCTY.

CamoopraHnsaums:

COCTaBNATb NNaH, anropuTM peLleHns 3afadun, BbibnpaTb CNOco6 peLleHns ¢
Y4ETOM VIMEIOLLMXCHA PECYPCOB N COOCTBEHHbBIX BO3MOXXHOCTEN, apryMeHTUPOBaThb U
KOPPEKTMPOBATb BapnaHTbl peLleHNin C YH4ETOM HOBOW MHpopMaumi.

CaMOKOHTpOb:

e B/afeTb HaBblkaMy Mo3HaBaTeNbHOW pedieKCUn Kak OCO3HaHus
coBepLUaeMbiX AENCTBUA U MbICIUTESNIbHbIX MPOLLECCOB, UX Pe3ynbLTaToB;
BnageTb crnocobamu CamonpOBEPKW, CaMOKOHTPOSSA npouecca wu
pesynesTara peLleHns MaTeMaTU4ecKon 3agaqm;

e nNpeaBuAETb TPYAHOCTU, KOTOPbIE MOIYT BO3HUKHYTb MPU peLLeHnn 3aaad4u,
BHOCUTb KOPPEKTVBbI B OEATENIbHOCTb Ha OCHOBE HOBbIX O6CTOATENLCTB,
AaHHbIX, HANAEHHbIX OLINGOK, BbISABMEHHbIX TPYLHOCTEN;



® OleHMBaTb COOTBETCTBME pe3ynbrata uenm wun YyCnoBuLM, OOBACHATb
NPUYNHBbI OOCTUMXXEHUA WNN HEOOCTVMXKEHUNA pe3ynbraTtoB OeATesIbHOCTH,
HaxogunTb 0LIJI/|6Ky, 0aBaTb OLUEHKY ﬂpI/IO6peTeHHOMy onbITY.

NMPEAMETHBDBIE PE3YJIbTATbI

OcBoeHune y4ebHoro kypca «Anrebpa n Hadana maTemMaTMy4ecKoro aHanmsa»
Ha YpOBHe cpefHero obuiero obpasoBaHUs OO/MKHO obecneymBaTb OOCTUMXKEHUE
crnegyrowmx npeamMeTHbIX 06pasoBaTefnbHbIX PE3YNLTATOB:

10 KJ1IACC

Yucna n BbluuCneHUs

OnepupoBaTb MOHATUSAMW:  paunoOHaNbHOE W  OENCTBUTENIbHOE  YUCHO,
0ObIKHOBEHHAA 1 AecATn4YHasa Apobb, NPOLEHTHI.

BbinonHaTb apudmMeTnyeckme — onepauunm  C  pauvoHanbHbIMM n
OENCTBUTENbHBbIMU YACAMMN.

BbinonHATE NPUOAMXKEHHbBIE BbIYMCIIEHWS, WUCMONb3Ys MpaBuna OKPYrNMeHUs,
Aenatb NPUKUAKY U OLEHKY pedynbTaTta BblHUCIEHWNIA.

OnepupoBaTb MNOHATUMAMU: CTEMEHb C LENbIM MokKasaTefieMm; CcTaHpapTHas
dopma 3anmcn  OEeNCTBUTENbHOrO 4MCNa, KOPEHb HaTypasibHOW  CTEneHu;
NCNonb3oBaTb NOAXOAALLYO hOopMy 3anncn LENCTBUTENbHbIX YMCEN ANS peLleHus
NPaKTUYeCKUX 3afad 1 NpeacTaBneHnsa gaHHbIX.

OnepupoBaTb MNOHATUAMMK: CUHYC, KOCUHYC W TaHMeHC MPOU3BOJSIbHOMO YIna;
MCNonb30BaThb 3anncb NPON3BOJILHOIO Yrna Yepe3 obpaTHble TPUrOHOMETPUYECKUNE
hyHKLMN.

YpaBHeHUs1 U HepaBeHCTBA

OnepupoBaTb MOHATUAMU: TOXAECTBO, YpPaBHEHWE, HEPaBEHCTBO; LEMOE,
paunoHasnibHOe, nppaunoHanbHOe YpaBHEHNE, HEPABEHCTBO; TPUrOHOMETPUYECKOE
YPaBHEHNE;

BbinonHATe Npeobpal3oBaHnsA TPUrOHOMETPUYECKMX BbIPaXKEHUN M peLlaTb
TPUrOHOMETPUYECKNE YPaABHEHNS.

BbinonHATe npeobpasoBaHnsa LENbIX, pauMoHasibHbiX W MppauMOHanbHbIX
BbIP@>KEHUI 1 pellaTb OCHOBHbIE TUMbI LEMbIX, PauVOHaNbHbIX U NppaLoHanbHbIX
YPaBHEHWI N HEPABEHCTB.

MPUMEHATb YypaBHEHUS N HEPABEHCTBA OIS pPELLEeHNA MaTeMaTU4eCcKnx 3agay
1 3aga4 U3 pasnn4HbIX 06nacTen HayKn n peasibHON XXN3HN.

MopennpoBaTb peanbHble CUTyauMm Ha NA3blke anrebpbl, COCTaBNATb
BblpaXXEHUS, YypaBHEHWS, HEpPaBEHCTBA MO YCNOBUMIO 3ajadyn, WCCnenoBaTb
NOCTPOEHHbIE MOAENN C UCMONb30BaHNEM annapara anrebpsbl.



DyHKLUUN 1 rpacdmkn

OnepupoBaTb MOHATUAMU: PYHKUMS, CNOCOObI 3apaHnsa yHKUMKM, obnacTb
onpefeneHnss M MHOXECTBO 3HaYeHUn QYyHKUMK, rpaduk GQyHKUMN, B3anMHO
obpaTtHble PYyHKLUMN.

OnepupoBaTb NOHATUAMWN: YETHOCTb U HEYETHOCTb (PYHKLMK, HYNK OYyHKLAN,
NPOMEXYTKN 3HAKOMOCTOSIHCTBA.

Mcnonb3oBaTtb rpadukn pyHKLUNIA ONs peLLEeHNs YypaBHEHWI.

CTponTb 1 yuTatbh rpauiku NMHENHON (YHKUUW, KBagpaTUHHON (yHKLUK,
CTeNeHHOWN pyHKUUKN C LeNbIM nokasaTesieMm.

Ncnonb3oBatb rpaukn  yHKUMA  ona  MccnegoBaHus NpPOLEcCoB U
3aBUCUMOCTEN MpU peLleHnn 3agad n3 Opyrux yy4ebHbIX NpegMeToB U peasnibHOMN
XKU3HW; BbipaXkaTb (popMyniamMmu 3aBUCUMOCTU MeXAY BENNYNHAMM.

Havyana matemaTtuyeckoro aHanusa

OnepupoBaTb MOHATUAMW: MOCNEOOBATENbHOCTb, apudmMeTudeckas W
reoMeTpuyeckas nporpeccum.

OnepupoBaTb NOHATMAMU: OGECKOHEYHO YyOblBawoWwas reoMeTpuyeckas
nporpeccusi, cyMma 6€CKOHeYHO ybbIBaloLLEN FEOMETPUYECKON NPOrpecCcum.

3apaBaTb NocneqoBaTeNbHOCTM PasMyHbIMN cnocobamu.

Mcnonb3oBatb cBOMCTBA NOCEAOBATENBHOCTEN U NPOrPeCCU ANs peLleHns
peasibHbIX 3afay NPUKNagHoOro xapakrepa.

MHoXxecTBa 1 noruka

OnepupoBaTb MOHATUSMN: MHOXXECTBO, ornepaunn Hag MHOXXeCTBaMu.

Vcnonb3oBaTb TEOPETMKO-MHOXKECTBEHHbIN annapar Ans onucaHns peanbHbIX
NPOLIECCOB 1 SABIEHWI, NMPY PELLUEHUN 3a0a4 U3 APYruX y4eOHbIX NPEeAMETOB.

OnepupoBatb NOHATUAMU: onpegeneHuve, Teopema, cneacTeue,
AoKasaTenbCTBO.

11 KNTIACC

Yucna n BbluncneHus

OnepupoBaTb MNOHATMSAMWU: HaTypasibHOe, Lefioe 4YUCNo; WUCMNOoNb30BaTb
NPU3HaKN AENMMOCTU LENbIX YMCeN, pasfoXXeHne yucna Ha npocTble MHOXUTENN
ONA pelleHns 3apad.

OnepupoBaTb NOHATMEM: CTEMEHb C PauUMOHasbHbIM NoKa3aTenem.

OnepupoBaTb MOHATUAMWU: norapudm 4ucna, OeCcATUYHble U HaTypanbHble
norapugmol.

YpaBHeHUs1 U HepaBeHCTBa

MpMeHATb CBOWCTBa CTENeHUM [Onsi  npeobpasoBaHUs  BblIPaXKEeHWUN;
onepupoBaTb MNOHATUAMU: MNOKa3aTeNlbHOE YypaBHEHME W HEPABEHCTBO; peluaTtb
OCHOBHbI€ TUMbI MNOKa3aTesbHbIX YPaBHEHNI N HEPABEHCTB.



BbinonHATe  Npeobpal3oBaHnst  BbIPA@XEHU, COOepXXalumx  forapudmsbl;
onepupoBaTtb MOHATUSAMU: NOrapumMmnyeckoe ypaBHEHME N HEPABEHCTBO; peluaTb
OCHOBHbI€ TUMbI OrapUPMNYECKNX ypaBHEHNIA N HEPABEHCTB.

HaxognTb pelleHnst NpoCTENLLINX TPUFOHOMETPUYECKNX HEPaBEHCTB.

OnepupoBaTb MNOHATUSAMU: CUCTEMA JIMHENHbIX YPaBHEHUN U €€ peLUeHUE;
NCNONb30BaTb CUCTEMY JIMHENHbIX YPaBHEHNI NSl PELLEHNS NPaKTUYECKNX 3afau.

HaxognTb pelueHns npocTenmnx CUCTEM N COBOKYMHOCTEN paLMOHaNbHbIX
YPaBHEHUIN N HEPABEHCTB.

MopennpoBaTb peanbHble CUTyauum Ha NA3blke anrebpbl, COCTaBNATb
BbIP@)KEHUS, YpaBHEHUS, HEpaBeHCTBA W CUCTEMbl MO YCAOBMIO 3ajayw,
nccnepoBaTb NOCTPOEHHbIE MOAENN C NCMNONb30BaHNEM annapara anrebpsbl.

PyHKUMU 1 rpadmkn

OnepupoBaTb  MNOHATMAMMK:  nepuoanyeckas  YHKUUS,  MPOMEXYTKM
MOHOTOHHOCTU (DYHKUUN, TOYKN SKCTPEeMyMa (PYHKLUKN, Hanbosbllee 1 HaUMeHbLLEe
3Ha4YeHnss yHKUMM Ha NPOMEXYTKE; WCMNoNb3oBaTb WX ANS  WCCNe[oBaHUs
byHKUMKM, 3aaHHON rpadnKOM.

OnepupoBaTb MNOHATMAMMK: rpadukn nokasaTefbHOW, norapuMmnyeckon u
TPUFOHOMETPUYECKMX (DYHKLNIA; M306paxKaTb MX Ha KOOPOUHATHOW MIOCKOCTU U
NCNoNb30BaThb ANS PELUEHNs] YPaBHEHUI N HEPABEHCTB.

N3o6paxkaTb Ha KOOPAVUHATHOW MAIOCKOCTU rpaduKn NMNHENHBIX YPaBHEHUA 1
MNCNONb30BaThb X S PELLEHNS CUCTEMbI JINHENHbIX YPaBHEHWI.

Ncnonb3oBatb rpadukn  yHKUMA  ona nccnegoBaHus NpoLeccoB U
3aBUCUMOCTEN N3 OPYrux y4ebHbIX ANCLUMNAVH.

Hayana matemaTnyeckoro aHanusa

OnepupoBaTb MNOHATMAMMK: HenpepbiBHas YHKUUSA; Npon3BogHas yHKUMK;
NCMONb30BaTb MEOMETPUYECKUIN U (PUSNYECKUI CMbICN NPON3BOAHON ANA PeLleHuns
3agau.

HaxognTb npon3BoHble aneMeHTapHbIX (QYHKLUWIA, BbIHNCAATb NPON3BOAHbIE
CYMMbl, MPON3BEAEHMNS, HACTHOIrO (OYHKLMIA.

Vcnonb3oBaTtb Npon3BogHyO0 onsa uccnegoBaHms yHKUUM HA MOHOTOHHOCTb
N SKCTPEMYMbI, MPUMEHATb PE3YNbTaThl UCCNEAOBAHNA K MOCTPOEHUIO rpadrKoB.

Vcnonb3oBaTtb NPOM3BOAHYIO AN HAaxXOXOEHUS Hauyylero peLleHus B
NPUKNaaHbIX, B TOM YUCNE COLNASIbHO-3KOHOMUYECKUX, 3ada4ax.

OnepupoBaTb MNOHATUSAMU: MNepBooOOpasHass W  UHTerpan; noHMMaTb
reoMeTPUYECKNIA N (DUSNYECKUIA CMbICN UHTErpana.

Haxogntb nepBoobpasHble 3fieMeHTapHbIX (OYHKLUWIA; BbIMUCAATL MHTErpasn no
dopmyne HetotoHa-J1enbHuLa.

Pewartb npuknagHble 3agaqn, B TOM 4ucCne COLManbHO-3KOHOMUYECKOro U
m3n4eckoro xapakrepa, CpeacTsamn MaTemMaTn4ecKoro aHanunaa.



TEMATUYHECKOE MNJIAHUWPOBAHUE
10 KNTACC

Konn4yectso 4yacos
Ne HanmeHoBaHue pa3aenos 1 Tem NporpamMmmbl K n SNEKTPOHHbIe (UndpoBbie)
n/n pasa porp Beero OHTpPOJIbHbIE pakTnyeckune 06pa3oBaTenbHbIE pecypchbl
paboThbl paboThbl
1 MHoXXecTBa paumoHanbHbIX 1 AEACTBUTENbHbIX 12 1
yncen. PaumoHanbHble ypaBHEHUS] U HEPaBEHCTBA
o OyHKUMK 1 rpacmkn. CTeneHb € LenbiM 6
nokasarenem
3 ApUMeTNHECKINIA KOPEHb N—O0I CTEMNEHMN. 18 ’
VppaunoHarnbHble ypaBHEHNSI U HEpaBeHCTBA
4 dopMynbl TPUrOHOMETPUN. TPUTOHOMETPUYECKUNE o4 5
ypaBHeHUS
5 MocnepoBaTenbLHOCTY U NPOrpeccumn 5
6 lMoBTOpeHne, 0606LLEHNE, cuCTEMATU3aUNA 3 ’
3HaHWI
OBLLEEE KOJTMHECTBO YACOB MO NPOIrrPAMME 68 5 0




11 KJIACC

KonunyecTtBo 4yacos

Ne HaumeHoBaHune pasgenos n Tem NporpaMmmbl SneKTpOHHbIe (Ludposbie)
n/n pasn porp Bcero KoHTposnbHble MpakTnyeckne 06pa3oBaTenbHbIE pecypchbl
paboTbl paboTbl
CTeneHb € paumoHasbHbIM NokasaTenem.
1 MokasatenbHas dyHKUmMs. [NokasaTenbHble 15 1 0
YPaBHEHUSA N HEPaBEHCTBA
Jlorapudmudeckasn yHKLUS.
2 13 0 0
JNorapucmmyeckne ypaBHeHNS N HepaBeHCTBa
3 TpuroHomeTpuryeckune yHKUUN U UX rpaduku. 7 0 0
TPUroHOMETPUYECKNE HEPaBEHCTBA
4 MpounssogHas. NpumMmeHeHe NPOU3BOAHON 25 1 0
5 WNHTerpan n ero npMmeHeHns 10 1 0
6 CncTtembl ypaBHEHWIN 11 0 0
7 HaTypanbHble 1 uenblie yncna 6 0 0
8 ﬂOBTOPeHI/Ie, 0606LLeHne, cnctemaTmaaums 15 5 0
3HaHWUN
OBLLIEE KOJIMNYECTBO YACOB IO NMPOIr’PAMME 102 6 0




NMOYPOYHOE NMJAHUPOBAHUE

10 KJIACC
KonuyectBo 4acos
Ne OneKTpOHHbIe UuncpoBbie
Tema ypoka KoHTponbHble MpakTunyeckue
n/n Bcero o6pas3oBaTeibHble pecypchbl
paboThbl paboThbl
MHO>XeCcTBO, onepauun Hag MHOXeCTBaMM. y 0 0
Ounarpammbl Qnnepa—BeHHa
PaunoHanbHble yncna. O6bIKHOBEHHbIE U
OecAaTnYHbIe opo6bu, NPOLEHTHI, 1 0 0
6eCKOHe4Hble Nepunoanyeckmne opoobu
ApundmeTnyeckme onepaumm ¢
paunoHasibHbIMU YMucnamu, npeobpasoBaHNs 1 0 0
YNCNOBbIX BbIPpaXKeHWI
MpumeHeHne ppobel N NPOLIEHTOB ANs
peLleHnsa NpUKNagHbIX 3agady N3 pasnimyHbIX 1 0 0
oTpacsneil 3HaHUN N peanbHOM XXN3HN
LenctButenbHble Yncna. PaunoHanbHbie 1
nppaunoHansHble Ynucna. ApudmeTundeckue 1 0 0
ornepauuun ¢ AeriCTBUTENbHBbIMU YCNaMun
MpubnuxEHHbIE BblMUCEHNS, NpaBunia
OKpYIEHNs, MPUKNOKa 1 OLeHKa pesynsraTa 1 0 0
BbIYMCNEHNI
ToxxpecTBa U TOXKAECTBEHHbIE y 0 0
npeobpasoBaHus
OcCHOBHbIe METOAbI PeLleHNsT LenbIX 1 y 0 0

OPOBHO-paLMOHANBbHbIX YPaBHEHWIA




OcHOBHble MeTofbl peLleHns LenbIX 1
APO6GHO-PaLMOHabHBIX YPaBHEHWIA

10

OcHOBHble MeTofpbl PeLleHUs LenbIX 1
APO6HO-PaLMOHaNbHBIX YpaBHEHWIA

11

O606LLeHne n nosTopeHue. NogrotoBka K
KIP Ne1

12

KomnnekcHasa nposepo4Has pabota Nel

13

AHanna KOMMNIEeKCHoN NpoBepPOYHON pPaboThl.
DyHKUMA, cNocobbl 3agaHns MyHKLUN.
B3aumHO obpatHble hyHKLUMN

14

lpadumk dpyHKumKn. O6nacTb onpeaeneHns n
MHOXXECTBO 3Ha4eHun pyHKumm. Hynm
pyHKLUMN. TTPOMEXYTKM 3HAKOMOCTOSAHCTBA

15

YETHble N HEYETHbIE (PYyHKLMN

16

CTeneHb C uenbiM nokasaresnem.
CtaHpgapTHasa dopma 3anucu
OEeNCTBUTENBHOMO Ynucna

17

Wcnonb3oBaHne nogxogsiien opmbl 3anmcu
OeNCTBUTENbHbIX YACEN ANs peLleHns
NpaKkTU4ecKnX 3agad 1 NpeacTasneHns
OaHHbIX

18

CTteneHHas yHKUMSA C HAaTypasnbHbIM 1
LenbiM nokasartenem. E€ ceonctea u rpaduk

19

ApNHMETNHECKUIA KOPEHb HaTypasibHOW
CTeneHn 1 ero CBOWCTBa

20

ApudMeTyeECKNiA KOpeHb HaTypanbHoOWN
CTEeNeHn 1 ero ceolcTea

21

CTteneHb C paunoHalbHbIM nokKasaTrenem




22

CeolicTBa cTeneHn ¢ paunoHallbHbIM
nokasarenem

23

CteneHb ¢ AencTBUTENBHBIM NOKa3aTenem n
ee cBocTBa

24

Mpeo6pa3oBaHnst HUCTIOBbIX BbIPaXKEHWN,
copepXKallmX CTemneHn 1 KopHU

25

MNpeo6pasoBaHUst YUCTIOBbIX BbIPaXKEHWN,
copepXKaLlmX CTemneHy 1 KopHU

26

MpeobpazoBaHns HNCNOBLIX BbIPaXKEHNIA,
cofep KaLLmx CTENEHN N KOPHU

27

NppaunoHanbHble ypaBHeHUst. OCHOBHble
MeTOofb! PELLEHNST nppaumoHasbHbIX
YPaBHEHWUN

28

NppaunoHanbHble ypaBHeHUss. OCHOBHble
METObI PELLEHNS MpPaLMOHabHbIX
ypaBHEHWI

29

PelueHre nppaunoHanbHbIX YpaBHEHNIA

30

PelueHne nppaumoHansHbIX ypaBHEHWI

31

MppaLl,I/IOHaJ'IbeIe HepaBeHCTBa. OcHoBHble
MeTObl peLleHnsa nppaumoHalbHbIX
HepaBEeHCTB

32

VppauvoHansHble HepaseHcTBa. OCHOBHbIE
MeTOoAb! peLleHnAa nppaunoHasnbHbIX
HEepaBeHCTB

33

PelwieHne nppaunoHalibHbIX HepaBeHCTB

34

Ceoiictsa 1 rpadmk KOpHS N-iA CTENeHu




35 CeolicTBa 1 rpaduk KOpHS N-i CTENEHM 0 0

36 KomnnekcHasi nposepoyHas pa6ota Ne2 1 0

37 AHanM3 KoOMMnIeEKCHOM NPOBEPOYHON PaboThl. 0 0
PapgnaHHas mepa yrna.

38 TpUroHoMeTpu4ecKasi OKpy>XHOCTb. [loBopoT 0 0
TOYKM BOKPYI Havyana KoopauHar.

39 OnpepneneHune crHyca, KOCUHYca, TaHreHca, 0 0
KOTaHreHca yrna

40 3HakKm CUHyca, KoCcrHyca, TaHreHca, 0 0
KOTaHreHca yrna

41 OCHOBHOE TPUrOHOMETPUNHECKOE TOXKAECTBO 0 0

42 TprroHoMeTpUdecKkune ToxxgecTesa 0 0

43 TpyroHoMeTpUudeckune ToxxgecTesa 0 0

44 CuHyC, KOCUHYC, TaHIeHC YIMoB a n -a 0 0

45 DopMmyIbl CNOXKEHUS 0 0

46 dopmMynbl ABOMHOrO yrna 0 0

47 dopmysbl NpuBeaeHNs 0 0

48 dopmMynbl NpYBeaEHUS 0 0

49 CyMma 1 pa3HOCTb CUHYCOB M KOCUHYCOB 0 0

50 KomnnekcHas nposepoyHas padota Ne3 1 0
AHanna KOMMNIeKCHOoN NpoBePOYHON PaboThl.

51 APKCUHYC, apKKOCUHYC N apKTaHreHc 0 0
YMCNOBOro aprymeHTa.

50 APKCUHYC, apKKOCUHYC 1 apKTaHreHC 0 0

YCJZIOBOIo aprymMmeHTa.




53 YpaBHeHne cosx = a 0 0
54 YpaBHeHMe sinx = a 0 0
55 YpaBHeHue tgx = a 0 0
56 PeLueHne TPUroHOMETPUYECKNX YPaBHEHWI 0 0
57 PelueHne TPUroHOMETPUYECKNX YPaBHEHWN 0 0
58 PeLueHne TPUroHOMETPUYECKNX YPaBHEHWI 0 0
59 lMoBTOpeHne n 0606LLEHNE MaTepmana no 0 0
Teme "TpuroHoMeTpudeckmne ypaBHeHus"
60 KomnnekcHasa nposepo4Has pabota Ned 1 0
MNocnepoBaTtenbHOCTN, CNOCOOLI 3aaHns
61 nocnepoeatenbHocTe. MOHOTOHHbIE 0 0
nocnenoBaTeibHOCTU
ApudmeTuryeckas n reomeTpudeckas
62 nporpeccuu. Vicnons3oBaHne nporpeccuu 0 0
ONs1 peLleHns peanbHbIX 3agad NprKiagHoro
xapakrtepa
BeckoHe4Ho ybbiBatoLLast reomeTpruyeckas
63 nporpeccusi. Cymma 6€CKOHEYHO 0 0
y6biBalOLLEN rEOMETPUYHECKON NPOrpeccun
O606LeHne, cncTemaTmaalms 3HaHN 3a
64 Kypc anrebpbl 1 Ha4an MaTeMaTn4ecKoro 0 0
aHanvsa 10 krnacca
65 NToroBasi KomnnekcHasi NpoBepoYHas ’ 0
paboTta
66 dopmMyna CNOXHbIX NPOLIEHTOB 0 0
67 dopmyna Crno>KHbIX NPOLEHTOB 0 0




68

O606L1eHne, cucTemaTnlaumsi 3HaHUA 3a
KypcC anrebpbl 1 Ha4an MaTteMaTnyeckoro
aHanus3a 10 knacca

OBLLEE KOJINHECTBO HYACOB I1M0 MNMPOIrPAMME

68




11 KJIACC

KonuyectBo yacoB

Ne Tema vboka OneKTpoHHbIe LuchpoBbie
n/n yp Bcero KoHTposnbHble MpakTnyeckune 06pa3oBaTenbHbIE pecypchbl
paboThbl paboThbl

1 MoBTOpEeHne 1 0 0
CTteneHb C paumoHasibHbIM NokasaTesiemM 1
CeolicTBa cTeneHun 1

4 [MpeobpasoBaHue BbIpaXXEHWIN, cCopepXaLlnx ’ 0 0
paunoHasibHble CTeNeHN

5 MpeobpazoBaHne BbIpaXXEHWNA, COAEP KaLLNX ’ 0 0
paunoHasibHble CTeneHn

6 [MpeobpasoBaHue BbIpaXKEHWIN, CopepXaLlnx ’ 0 0
paunoHasibHble CTENEHN
MokazatenbHasa yHKUMS, €€ CBONCTBA U

7 1 0 0
rpadguk
MokazatenbHas dyHKUMS, €€ CBoNCTBaA U

8 1 0 0
rpadpuk

9 [MokasaTtenbHble ypaBHEHNS 1 0 0

10 lMokasaTenbHble ypaBHeHWS 1 0 0

11 [MokazaTenbHble ypaBHEHMUS 1 0 0

12 lMokasaTenbHble HepaBeHCTBa 1 0 0

13 lMNokasaTenbHble HepaBeHCTBa 1 0 0

14 [NokasaTtenbHble HepaBeHCTBa 1 0 0

15 KomnnekcHasa nposepoyHas pabota Nel no ; ’ 0

Teme "[lokasaTtenbHas dyHKums."




16 Norapudm yucna 0 0
17 LecaTtnyHble n HaTypanbHble norapngmel 0 0
MpeobpaszoBaHne BbIpaXKeHNn, cogep katlumx
18 0 0
norapndmbl
MpeobpazoBaHne BbIpaKEHWUI, COAep KaLLmnX
19 0 0
norapudmel
[Mpeobpas3oBaHue BbIpaXKEHWIN, CoOpepXKaLLnx
20 0 0
norapnmsl
MpeobpaszoBaHne BbIpaKEHWNA, COAEP KaLLNX
21 0 0
norapudmbl
22 JNorapudmuyeckre ypasHeHNst 0 0
23 Jlorapudpmudeckre ypaBHeHNst 0 0
24 JNorapudmmyeckme HepaBeHcTBa 0 0
25 JNorapudmmnyeckne HepaBeHcTBa 0 0
Jlorapudmudeckas yHKUnS, €€ CBONCTBA U
26 0 0
rpaduk
Jlorapndmunyeckas yHKLMS, €€ cBOWCTBa U
27 0 0
rpaduk
KomnnekcHas nposepoyHas pabdota Ne2 no
28 1 0
Teme «Jlorapupmmyeckas QyHKLUS»
TpuroHomeTpudeckmne yHKLMM, X CBONCTBA 1
29 0 0
rpagukm
TpuroHoMeTpuryeckne yHKLMK, X CBONCTBA U
30 0 0
rpacuxkm
TpuroHomeTpuryeckne hyHKLMK, UX CBONCTBA U
31 0 0
rpagukm
TpuroHoMeTpuryeckne yHKLMK, X CBONCTBA U
32 0 0
rpadukm
33 Mpumepbl TPUrOHOMETPUYECKNX HEPABEHCTB 0 0




34 [Mpymepbl TPUFOHOMETPUYECKNX HEPABEHCTB 1 0 0

35 MpuMepbl TPUrOHOMETPUYECKNX HEPABEHCTB 1 0 0

36 HenpepbiBHbIE (hyHKLMN 1 0 0

37 HenpepblBHbIE DYHKLUMN 1 0 0

38 lMpounssogHas yHKLMM 1 0 0

39 MpoussogHas hyHKLMM 1 0 0

40 MpounssoaHble anemMeHTapHbIX YyHKLNIA 1 0 0

41 MpounaBogHble aneMeHTapHbIX QYHKLNIA 1 0 0
lMponsBogHas cyMmbl, MPON3BELEHMNS, YHACTHOMO

42 o 1 0 0
dyHKLMI
lMponssogHas CyMMbl, MPON3BELEHMS, YHACTHOMO

43 N 1 0 0
DYHKLNI
lMpoussogHast CyMMbl, NPOU3BENEHNS, HACTHOIrO

44 o 1 0 0
hyHKLMIN

45 I'eomeTpmqecuKmm 1 pU3NYECKNI CMbICH ’ 0 0
NPOn3BOAHON

46 FeowleTpmqechmm 1 (pU3NYECKUNIA CMbICH ’ 0 0
NPOU3BOAHOM

47 MeTopn HTepBanoB s PeLeHNs HepaBeHCTB 1 0 0

48 MeTopn HTepBanoB A1 PELLeHNs HepaBeHCTB 1 0 0

49 lMprMeHeHne NPon3BOJHON K NCCNENOBAHMNIO ’ 0 0
(QYHKLMIA HA MOHOTOHHOCTb U 9KCTPEMYMB!

50 [MprMeHeHne NPon3BOOHON K NCCNEAOBAHMIO ’ 0 0
bYHKUMIA HA MOHOTOHHOCTb M SKCTPEMYMb!

51 lMprMeHeHne Npon3BOOHON K UCCNENOBAHMNIO ’ 0 0
byHKUMIA HA MOHOTOHHOCTb 1 SKCTPEMYMb!

50 [MprMeHeHne NPon3BOQHON K NCCNEOOBAHMNIO ’ 0 0

PYHKUMIA HA MOHOTOHHOCTb U SKCTPEMYMb!




53

HaxoxpaeHve HanbonbLIero 1 HaMeHbLLIEro
3Ha4YeHUst pyHKUMN Ha OTpeske

54

HaxoxpaeHve HanbonbLIero 1 HaMeHbLLIEro
3Ha4YeHUst pyHKUMN Ha OTpeske

55

HaxoxpaeHve HanbonbLIero 1 HaMeHbLLIEro
3Ha4YeHUst pyHKUMN Ha OTpeske

56

HaxoxaeHve HanbonbLuero 1 HarMeHbLLIero
3Ha4eHust PyHKUMN Ha OTPe3Ke

57

Haxo>xpeHne HanbonbLero n HaMMeHbLLEro
3Ha4YeHNs PyHKLIMN Ha OTpe3Ke

58

MpumMeHeHne NPOU3BOOHON ONA HAXOXOEHWS
Hauny4Lwero peLweHns B NPUKNagHbIX 3agadax,
AN onpefeneHns CKopocTu npouecca,
3afgaHHoro hopMysnon unmn rpadnkom

59

PelweHne 3aga4 no teme «[pounssogHast.
[MpryMeHeHne NPoOn3BOZHON»

60

KomnnekcHast npoBepoyHasi padota Ne3 no
Teme "lponssogHas. NprmeHeHne
npou3sogHomn"

61

INepBoobpasHas. Tabnuua nepsoobpasHbIX

62

MNepBoo6pasHas. Tabnuua nepBoobpasHbIX

63

WNHTerpan, reomeTpryecKkuii u hmsnyeckui
CMbIC/ MHTerpana

64

WHTerpan, reomeTpuyecknii u hnan4eckmin
CMbIC/1 IHTErpana

65

WNHTerpan, reomeTpuyecKkuii n hmsnyeckuin
CMbIC/ MHTerpana

66

BbluncneHue nHTerpana no copmyne
HbtoToHa—J1elbHuua

67

BbluncneHue nHTerpana no gopmyne
HbtoToHa—J1elnbHuua




68

BbluncneHue nHterpana no gopmyne
HbtoToHa—J1elibHuua

69

MprMeHeHWe nHTerpana ans HaxoXaeHus
nnoLuagen nnockux uryp

70

KomnnekcHasa nposepo4Hast pabota Ned no
Teme «VHTerpan n ero NnpUMMeHeHmne».

71

CucTeMbl NNHENHBIX YPaBHEHNI

72

PelleHne npuknagHbix 3agay ¢ NOMOLLbHO
CUCTEMbI NINHENHDBIX YPaBHEHUI

73

PelleHne npuknagHbix 3agay ¢ NOMOLLbHO
CUCTEMbI NINHENHDBIX YPaBHEHUI

74

Cuctembl n COBOKYMNHOCTW LenblX,
paUunoHaJ1bHbIX ypaBHeHI/IVI N HepaBeHCTB

75

Cuctembl 1 COBOKYMNHOCTNW LefblX,
paunoHalbHbIX ypaBHeHI/IVI N HepaBeHCTB

76

CurcTeMbl U COBOKYMHOCTW MppaumoHanbHbIX,
nokasaTtesibHbIX, TorapuMUYECKNX YPaBHEHMN
1 HEPaBEHCTB

77

CurcTeMbl U COBOKYMHOCTY MppaumoHanbHbIX,
nokasaTtesibHbIX, TorapuMUYECKNX YPaBHEHMN
1 HEPaBEHCTB

78

Wcnonb3oBaHne rpadpmkoB yHKUWIA ons
peLleHnst ypaBHEHNI N CUCTEM

79

Wcnonb3oBaHne rpadpmkoB yHKUMIA ons
peLleHnst ypaBHEHNI N CUCTEM

80

MpumeHeHne ypaBHEHWIA, CUCTEM U HEPABEHCTB
K PELUEHNIO MaTeMaTUYECKNX 3a4ad 1 3agad u3
pasnnyHbIX 06NacTen HayKn 1 peanbHON XXUSHN

81

PelueHne 3apad no teme "CucTtemMbl ypaBHEHNIN
M HepaBeHCTB"




HaTypanbHble 1 Lefble Yncna B 3agadax 13

82 c 0 0
peanbHOM XXN3HN

83 HaTypanbHble 1 Lenble Yncna B 3agayax u3 0 0
peanbHON XXN3HN

84 HaTypanbHble 1 uenble Ynucna B 3agadax us 0 0
peanbHON XXN3HN

85 Mpu3HaKkn GENMMOCTY LIENbIX Yncen 0 0

86 Mpur3Hakn 0ENMMOCTY LieNbIX Ymucen 0 0

87 Mpu3HaKkn 0ENMMOCTY LeNbIX Ynucen 0 0

88 MpomexxyTo4Has aTrectauns B opmarte EIMD 2 0

89 lMoBTOpeHne, 0606LLEHNE, CUCTEMATU3AUNSA 0 0
3HaHWI. YpaBHEHNs

90 MoBTOpeHne, 0606LLEHNE, CUCTEMATU3AUNSA 0 0
3HaHWIA. YpaBHeHNs

91 MoBTOpeHue, 0606LLEHNE, CUCTEMATU3ALNSA 0 0
3HaHWIA. YpaBHEHNS

9 MoBTOpeHne, 0606LLEHNE, CUCTEMATU3AUNSA 0 0
3HaHWI. YpaBHeHNs

93 [MoBTOpEHUE, 0606LLEHNE, CUCTEMATUIAUNSA 0 0
3HaHUN. YpaBHEHUS

94 lMoBTOpEHWe, 0606LLeHNE, cUCTEMaTUIaUNSA 0 0
3HaHWN. YpaBHeHUS

95 lMoBTOpeHne, 0606LLEHNE, CUCTEMATU3aAUNS 0 0
3HaHun. HepaBeHcTBa

96 lMoBTOpeHne, 0606LLEHNE, CUCTEMATU3AUNSA 0 0
3HaHun. HepaBeHcTBa

97 lMoBTOpPEHUE, 0606LLEHNE, CUCTEMATUIAUNSA 0 0

3HaHui. HepaBeHcTBa




lMoBTOpEHUe, 0606LLEHNE, CUCTEMATUIAUNSA

98 o 1 0 0
3HaHun. HepaBeHcTBa

99 MoBTopeHue, 0606LLEHNE, CUCTEMATU3AUNSA ’ 0 0
3HaHW. CCcTeMbl ypaBHEHWI
lMoBTOpeHne, 0606LeHNE, cncTeMaTu3aumns

100 o . 1 0 0
3HaHW. CUCTEMbI YpaBHEHWI
lMoBTOpeHne, 0606LLEHNE, CUCTEMATU3AUNSA

101 o 1 0 0
3HaHUN. DyHKLMN

102 ﬂOBTOPeHVIe, o06006LLeHne, cucTtemaTnsaums ’ 0 0
3HaHUN. PyHKLMK

OBLLEE KONMMYECTBO YACOB MO NPOIrPAMME 102 6 0

YYEBHO-METOANYECKOE OBECINEYEHUE OBPA30OBATEJIbHOIO NPOLIECCA
OBSA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI N4 YHEHUKA

MaTtemaTuka: anrebpa 1 Hadana MaremaTuyecKoro aHanusa, reometpus. Anrebpa n Hayana matematn4eckoro aHanmaa, 10
knacc. basosbi 1 yrnybneHHbin yposeHb/ Annmos LLLA., Konsarud K0.M., Tkayesa M.B., ®egoposa H.E. n gpyrue,
AKumoHepHoe obulectBo «M3pgaTenbcTBo «[1pocselleHne», 2023

METOAWYECKUE MATEPUAJbI ANA YYUTENA

Anrebpa M Havyana marematm4eckoro aHanusa. Metogndeckne pekomeHgaumm 10-11 knacc /y4ebHO-MeTOoaMYecKoe
nocobue gnsa obueobpasoBaTenbHbiX opraHunsauuin/ H. E. ®egoposa, M. B. Tkauesa/ NpoceeLueHne/2017

LN PPOBbIE OEPA30OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

https://media.prosv.ru/
https://uchi.ru/
https://help.foxford.ru/



ttps://education.yandex.ru/
https://mob-edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/



