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NOACHUTEJNIbHAA 3AINMNCKA

YyebHbin Kypc «Anrebpa n HayYana MaTEMATUYECKOro
aHanuM3a» SBNfeTCca ogHMM n3  Hambonee 3HaAYUMbLIX B
nporpamme cpegHero obuiero obpa3oBaHUs, MOCKOJbKY, C
0QHOW CTOPOHbLI, OH 0becneynBaeT MHCTPYMEHTabHY0 6a3y ans
N3Yy4YEHUA BCEX ECTEeCTBEHHO-HaY4HbIX KYpCOB, a C JApyrow
CTOPOHbI, hopMUpPYET nornyeckoe n abCTpakTHOE MbllLSIEHME
oby4yalolMxcs Ha YpoOBHe, HeobxogMMOM [OA8  OCBOEHUS
NHPOPMATUKN, O0OLLECTBO3HAHNUS, WCTOPUKN, CNOBECHOCTU W
Apyrnx aumcuunamH. B paMkax pgaHHoro Yy4ebHoro Kypca
obyyatowmecs oBJlafleBaloT YHUMBEPCAIbHbIM A3bIKOM
COBPEMEHHOW HayKu, KoTopas (hopMysMpyeT CBOU OOCTUXKEHUSA
B MaTeMaTu4yeckon opme.

Y4yebHbln Kypc anrebpbl M HavYan MaTeEMaTU4eCKoro
aHa/M3a 3aKnagblBaeT OCHOBY [J1A YCMeWwHOro OBJlafeHUs
3aKOHaMN U3KKK, Xumun, 6nonorum, MNOHUMAHUA OCHOBHbIX
TEeHAEHUNN pPa3BUTUA SKOHOMUKN W OOLLIECTBEHHOW »KU3HMU,
NO3BOJISET OPMEHTUPOBATLCA B COBPEMEHHbLIX LNPPOBLIX W
KOMMbIOTEPHbIX TEXHOJIOMMUSAX, YBEPEHHO WUCMONb30BaTb MX O/
nanbHenwero obpa3oBaHna U B NOBCEAHEBHOM XWU3HW. B To xe
BpeMa oBnageHne abCTpakKTHbIMU W JIOFTUYECKU CTPOrnMU
KOHCTPYKUMAMM  anrebpbl W MaTEMaTUYeCKOro aHanum3a
pa3BMBaeT yMeHWe HaxoAuTb 3aKOHOMEPHOCTW, 0OOCHOBbLIBATH
NCTUHHOCTb, O0Ka3blBaTb YTBEPXAEHMS C MOMOLLbI0 UHOYKUWN
N paccyxaaTb [OeAyKTUBHO, WCMNoab30BaTb 0600WeHne wu
KOHKpeTm3aumio, abcTparnpoBaHve W aHanorunoo, ¢GopMmupyeTt
KpeaTUBHOE N KPUTUYECKOE MbILLIIEHME.

B xope wu3yyveHus yyebHoro Kypca «Anrebpa n Hadvana
MaTeMaTU4eCKOro aHanmsa» obyyalowmecs nosyvalT HOBbIN
ONbIT peweHns MnpuKNagHblX 3aja4, CaMOCTOSATESIbHOIO
NOCTPOEHUS MaTeEMaTUYeCKMX MOoJenen peasbHbIX CUTyauuu,
NHTEepnpeTaunn  MOJIYyYEeHHbIX  PEeLeHnn, 3HaKoOMATCS C
npuMepamMn MaTeMaTU4YeCKUX 3aKOHOMEPHOCTEW B npupone,
HaykKe W WCKYCCTBE, C BblAAWUMUCA MaTeMaTUYeCKUMun
OTKPBLITUAMM N UX aBTOPaMN.



Y4yebHbIn Kypc obnagaeT 3Ha4YnTENbHbIM BOCAUTATESbHBIM
NOTEHUMANOM, KOTOPbIM peannsyetcsd Kak 4epe3d y4ebHbin
MaTepuan,  crnocobcTeyOWMA  (POPMUPOBAHMIO  HAY4YHOrO
MWPOBO33pEHNS, TakK W  4epe3  cneundpuky  y4ebHom
0EeATENbHOCTKN, Tpedbylowen nNpoaoc/KUTENbHON KOHUEHTpaLuum
BHMMaHMS, CaMOCTOATENbHOCTH, aKKypaTHOCTK "
OTBETCTBEHHOCTW 3a NOJIYy4YEHHbIN pe3ysbTaT.

B ocHoBe wMeToaukn o0byyveHusa anrebpe u Hayvanam
MaTeEMaTUYeCKOro aHasim3a JIEXUT OeATEeSIbHOCTHbLIA MPUHLUMUN
obyyeHus.

B cTpykType y4yebHoro Kkypca «Anrebpa un Hadvana
MaTeMaTU4YeCKoro aHasn3a» BblA&/1eHbI cnepyiouine
cogepxaTeNlbHO-MeToANYECKMNE INHUKN: «HNCNa U BbIYUCIEHNSA»,
«DYHKUMN 1 rpadmnKkm», «YpaBHEeHNA N HepaBeHCTBa», «Havana
MaTeMaTU4yeckoro aHanusa», «MHOXecTBa W Joruka». Bce
OCHOBHble COEepPXXaTeNbHO-MEeTOANYECKNE INHUN N3YHalOTCA Ha
NPOTSHXXEeHUN ABYyX NeT obyyeHus Ha ypoBHe cpeaHero obuiero
obpa3oBaHMa, eCTeCTBEHHO AOMNOAHAS  Apyr Apyra w
NOCTENEHHO HacbIWasACb HOBbIMM TEMaMK U pa3aenamun. [JaHHbIN
y4ebHbIn  KypC  SIBASETCA  WHTErpaTuMBHbIM,  MOCKOJIbKY
obbeaunHseT B cebe cogep)aHne HEeCKOIbKMX MaTeMaTU4yeCcKux
OVCLUUMNINH, TaKux KaK anrebpa, TPUrOHOMETPUS,
MaTeMaTUYeCKM aHaNn3, TeopUs MHOXECTB, MaTeMaTun4ecKas
noruvka un gpyrue. Mo Mmepe Toro Kak obyvaLumnecs oBnageBatoT
BCE Ooflee LWMPOKMM MaTeMaTMYECKMM annapaTtoM, Y HUX
nocnenoBaTeNbHO (POPMUPYETCH U COBEPLUEHCTBYETCH YMeHMe
CTPOMTb MaTeMaTUYeCKYyld MOAENb peasibHOM  CcuTyauuu,
NPUMEHATb 3HAHUA, NOJSYYEHHbIE NPU U3y4eHnn y4ebHoro Kypca,
ans peleHuns CaMOCTOSATENbHO cchopmynnpoBaHHOW
MaTeMaTM4eCKOM 3afayn, a 3aTeM WHTeprnpeTMpoBaTb CBOW
OTBET.

Coaep)xaTenbHO-MeTogmyeckas NNHNA «Yucna "
BbIYNCIIEHNA» 3aBepLuaeT hopMunpoBaHme HaBbIKOB
NCMOJIb30BaHNS OENCTBUTESNIbHbIX YMcen, KoTopoe bbino HavyaTo
Ha YpoOBHE OCHOBHOro obuiero o6bpa3oBaHua. Ha YypoBHe
cpenHero obuiero obpasoBaHus ocoboe BHUMaHWE yaenseTcs
DOPMUPOBAHUIO  HABbLIKOB  PaUMOHAJNIbHbIX  BbIYUCJIEHUNA,



BKJIOYAOWMX B Cebs ncnosb3oBaHne pasfinyHbiX (OPM 3anncu
4Yncna, yMeHue genatb NPUKNAOKY, BbINOAHATE NPUBANKEHHbIE
BbIYMC/IEHMSA, OLIEHMBATb YUCIOBbIE BblpaXeHMs, paboTaTb C
MaTeEMATUYECKMMWN KOHCTaHTaMu. 3Hakomble obyyvatowwmmcs
MHOXeCTBa  HaTypasibHblX,  UesblX,  PauMOHaNbHbIX W
LENCTBUTESbHbIX ynucen LOMOHAOTCA MHO>XeCTBOM
KOMMNEKCHbIX 4ucen. B KaxgoM U3 3TUX  MHOXECTB
pacCMaTpPMBAlOTCA CBOWCTBEHHbIE eMy cneunduyeckmne 3agadu
N onepauunun: OeneHune Haleno, onepupoBaHme oCTaTKaMu Ha
MHOXECTBE LeSNblX 4uces, ocobble CBOMCTBA paLMOHasbHbIX W
NppauMnOHanbHbIX Yuces, apupMeTnyeckne onepaumn, a Takxe
N3BJIEYEHME KOPHA HaTypasibHOM CTEeneHM Ha MHOXeCTBe
KOMMNEKCHbIX yucen. bnaronaps nocsnenoBaTesibHOMY
PaclUMPEHNI0 Kpyra WCMNOoNb3yeMblX YuUces U 3HaKOMCTBY C
BO3MOXHOCTAMWU WX TMPUMEHEHUs [ONA pelleHUa pasnyHbIX
3afa4 opMupyeTcs npefcTaBsieHNne 0 efUHCTBE MaTeMaTUKK
KakK HayKu 1 e€é poJin B MOCTPOEHUN MOAENeN peanbHOro mupa,
LLUMPOKO MCMOJIb3YOTCA 0006LLEHE N KOHKpEeTU3aums.

JInHna «YpaBHeHMA W HepaBeHCTBa» peasnsyeTca Ha
NpoTsXeHnn Bcero obyyeHMs Ha ypoBHe cpegHero obuero
obpa3oBaHMA, MNOCKONMbKY B Ka)kgom pasgene [lporpaMmbl
npefyCMOTPEHO  pelleHne  COOTBEeTCTBYKOLWMX  3apjay. B
pe3ynbTaTe oby4yawowmecs oBlageBaoT Pa3NYHbIMN METOO4AMMU
peleHnsa paunoHasbHbIX, MPpPauMOHabHbIX, MOKa3aTesibHbIX,
NOrapuPMmMYeckmx 1 TPUTOHOMETPUYECKUX  YPaBHEHWH,
HepaBeHCTB N CUCTEM, a TaKXXe 3ajay, Coaep Kallnx napameTpsbl.
[Mosly4eHHble YMEHUS WNPOKO UCMOJIb3YITCA NpU NcciiefoBaHNn
(PYHKLMIA C MOMOLLbIO NMPONU3BOLHOWN, MPU PeLleHn NpUKIagHbIX
3af@4 W 3afay¥ Ha HaxoXXAeHWe HanboNbLIMX M HaUMEHbLUUX
3Ha4YeHun QyHKUMWN. [JaHHasa cogep)xaTesibHasa JIMHUSA BKOYaeT
B cebs Takxe (hopMUPOBAHUE YMEHWI BbIMOMHATbL PACHETHI MO
dopmynam, npeobpa3zoBaHMa pauMOHaNbHbIX, MPPaLMOHANbHbIX
N TPUFOHOMETPUYECKUX BbIPAXKEHU, a TaKXe Bblpa)KeHun,
cogepXalwmx cTeneHn wu norapumbel. bnarogapa un3lyyeHuio
anrebpanyeckoro  Matepmana  npouMCxXoguT  AajbHenLlee
pa3BUTUE aNIrOPUTMMUYECKOr0O U abCTPakTHOro MblWAEHMUS
obyyatoLmxcs, hopMupyoTcs HaBbIKW LeOYKTUBHbIX



paccyXaeHuu, paboThl C CUMBOJIbHbLIMU hopmamu,
NpeacTaB/ieHNs 3aKOHOMEPHOCTEM M 3aBUCMMOCTEN B BuUfae
PaBEHCTB W HepaBeHCTB. Anrebpa npepnaraeT 3h¢eKTUBHbIE
MHCTPYMEHTbI AN pelleHNs NPaKTUYeCKUX W eCTeCTBEHHO-
Hay4HbIX 3a4ay, HarnagHoO OEeMOHCTPUpyeT CBOU BO3MOXHOCTU
KaK 3blKa HayKW.

CooepxaTefibHO-MeTOAMYeCcKas  NMHUA  «DYyHKUUN 1
rpadukm» TeCHO nepensieTaeTcs C ApPYyruMm aMHUAMK y4ebHoro

Kypca, MOCKOJIbKY B KaKoM-TO cMbICTie 3a0aeT
nocnenoBaTesibHOCTb  U3Yy4YeHUs MaTepuana. N3y4yeHne
CTeneHHon, rnokasaTeJibHON, norapmIMmyeckon 7

TPUrOHOMETPUYECKMX (PYHKLWN, WX CBOWCTB WU TpPadUKOB,
NCMOJSib30BaHWE (QYHKUWW [N peweHns 3agady U3 gpyrux
y4ebHbIX NpegMeToB M peasibHOM XWU3HW TEeCHO CBA3aHO Kak C
MaTeMaTU4YEeCKMM aHaIN30M, TaK U C PeLleHWEM YpPaBHEHUN W
HepaBeHCTB. [pn 3ToM 6o0sblWIOE BHMMaHWe yhOenseTcs
(POpPMUPOBAHUIO YMEHUS BblpaXkaTb (OpPMyJsiaMn 3aBUCUMOCTU
MeXxngy pasiMYHbIMKM BeNnYnMHaMun, WNCCNenoBaTb MONYYEHHble
pyHKLMN, CTPOUTDL Nx rpaukun. MaTepunan 3TON
cofepXaTesibHOM JIMHUW HaueneH Ha pa3sBUTUe YMEeHUn wu
HaBblKOB, MO3BOJIAOLWMNX Bblpa)kaTb 3aBUCUMOCTU  Mexay
BEJINYNHAMMU B pasn4yHom opme: aHaIMTNYeCKon,
rpadmyeckon un cnoBecHon. Ero wum3yyeHme cnocobcTByeT
Pa3BUTUIO aJrOPUTMUYECKOr0 MbILWIEHNUS, CNOCOBHOCTM K
0606LWEHNI0 N KOHKPEeTU3aunn, NCNosib30BaHNIO aHaNOr UNA.
CopepxaTefnibHaa JMHUA  «Havana  MaTeMaTU4eCcKoro
aHan3a» MO03BONAET CYLeCTBEHHO pacwmpuTb Kpyr Kak
MaTeMaTU4eCKnx, TakK W TMpuKNagHbIX 3apad, LOCTYMHbIX
obyvaWmMMCa, Tak Kak Yy HUX MOSABAAETCA BO3MOXHOCTb
CTPOUTb  rpadMkM  CNOXKHbIX  PYHKUWIA, onpenensatb  UX
HanbonbliMe N HaUMEHbLUME 3HAYeHUd, BbIYUCAATbL MJoLagn
douryp n obbéMbl Ten, HaxoOAUTb CKOPOCTM W YCKOPEHUs
npoueccos. [laHHasa cogep)xkaTesibHaa JIMHUA OTKPbIBaeT HOBblE
BO3MOXXHOCTU NOCTPOEHNSA MaTEMATUYECKNX MoLenen peanbHbiX
CUTyauun, no3BOJISIET HAXOAWTb Hawuyyllee peleHne B
NPUKIALHbIX, B TOM 4YUCSie COLUMaNbHO-3KOHOMMYECKNX, 3a[a4ax.
3HakKOMCTBO C  OCHOBaMW  MaTeMaTU4yeCKoro  aHasjn3a



crnocobecTyeT Pa3BUTUIO abcTpakTHOro, hopManbHo-
NIOFMY4ECKOr0 W KPEeaTUBHOINo  MblWIEHNSA, (OPMUPOBAHUIO
YMEHUA pacno3HaBaTb MPOSABAEHUS 3aKOHOB MaTeMaTUKM B
Hayke, TexHuke Wun wuckycctee. O6yvawouwmecs Yy3HalT o0
BbIAAKOLWNXCA pe3ysibTaTax, MOJYYEHHbIX B XO4e pa3BUTUA
MaTEMATUKN Kak HayKu, n 06 nx aBTopax.

CopepxxaTefnbHO-MeToANYeCKass JNMHUA «MHOXecTBa WU
Nnoruka» BKAOYaeT B cebs 31eMeHTbl TEOPUM MHOXKECTB U
MaTEMaTUYECKOM JIOT UKW, TeopeTnKo-MHOXXECTBEHHbIE
npeacTaBieHNns  MNPOHM3bIBAIOT  BEeCb  KYPC  LUKOJIbHOW
MaTeEMaTUKM W npepnaraloT Hambonee yHMBEpCasbHbIA £A3bIK,
obbeanHSAIWNIA BCe pa3fesibl MaTEMATUKN N e€ MPUSIOXKEHUNA,
OHW CBA3bIBAOT pa3Hble MaTeMaTuUyeckme AUCUMMAUHBI U KX
NpuaoXXeHns B eauHoe uenoe. [lo3ToMy BaXHO [AaThb
BO3MOXHOCTb obyyatoLemycs NOHMMaATb TeopeTuKo-
MHO>XECTBEHHbIN A3bIKk  COBPEMEHHOWN MaTeEMaTUKK 7
MCMONb30BaTb €ro AN BbIPaXXeHUs CBOUX MbiCaen. Opyrum
Ba)KHbIM MPU3HAKOM MaTEMaTUKM KaK HayKW crenyeT npusHaTb
CBOWCTBEHHYIO €M CTPOroctb 0OOCHOBaHMM W CneaoBaHue
onpenenéHHbiM  NpaBuiaM  MNOCTPOEHMS  [0Ka3aTeNbCTB.
3HaKOMCTBO C  JJIEMEHTaMW  MaTeMaTU4eCKOM  JIOTUKK
CrocobCTBYET Pa3BUTUIO NOTMYECKOrO MblLLEHNS 00yYatoLwmxcs,
NO3BOMISET WM CTPOUTb CBOM PaACCY)XAEHUS Ha OCHOBE
NOrMYeCcKMX  npaBua, GOPMUPYET  HaBblKM  KPUTUYECKOrO
MbILLEHMS.

B yyebHOM Kypce «Anrebpa n Havana MaTeMaTU4eCcKoro
aHanm3sa» NPUCYTCTBYIOT OCHOBbI MaTeMaTU4eCcKoro
MOAEeNINPOBaHNS, KOTOpble NPW3BaHbI CcrnocobCcTBOBaTH
(GOPMUNPOBAHUIO HABBLIKOB MOCTPOEHUS MoAenen peasbHbIX
CUTYyauun, NCcnefoBaHns 3TUX Modesiein C NOMOLLbI annapaTa
anrebpbl X MaTeEMaATUYeCKOro aHanav3a, WHTepnpeTauum
MNOJSIy4YEHHbIX Pe3y/bTaToB. Takme 3adaHuns BMJIETEHbI B KaXXbli
N3 pasfenioB NpPorpaMmbl, NOCKOJIbKY BeCb MaTepuan y4ebHoro
KypCa LUMPOKO UCMONb3YeTCH AN PeLleHnsa NpuKaagHbIX 3anau.
Mpn pelweHnn peanbHbIX MNPaKTUYeCcKuUx 3adadvy obyvawowimecs
Pa3BMBaIOT HabnoaaTeNnbHOCTb, yMeHune HaxoOuTb
3aKOHOMEpPHOCTK, abcTparnpoBaTbCs, UCMOb30BaTb aHaIoOruio,



060bLIaTh N KOHKPETU3MpoBaTb npobnemy. [eaTenbHOCTb Mo
(GOPMUPOBAHUIO  HABbLIKOB  pPeLlUeHWs  NpUKJagHbIX  3adad
OpraHn3yeTCcs B NpoLecce M3yyYeHus Bcex Tem y4yebHOro Kypca
«Anrebpa 1 HavYyana MaTeMaTUYECKOro aHan3a».

Ha wu3yvyeHne vy4vebHOro Kypca «Anrebpa v Hadvana
MaTeMaTUYeCKOro aHam3a» oTBoanTCa 272 4aca: B 10 Knacce -
136 vyacos (4 yaca B Hepento), B 11 knacce - 136 4yacoB (4 yaca B
Heaeno).



COAEP>XAHWE OBY4YEHUSA
10 KJIACC

Yucna v BblYUCIEHUA

PaumoHanbHble 4ucna. OObIKHOBEHHbIE W OECATUYHbIE
opobu, npoueHTbl, 6eckoHeyHble nepuognyeckme apobwm.
MpuMmeHeHne apoben 1 NpoLEeHTOB ANS PEelleHUs MPUKNagHbIX
3ala4 U3 pa3sInYHbIX OTPACNen 3HAHNN U peasibHON XU3HN.

[lencTBuTeNbHbIE ymucna. PaunoHasnbHble %
nppaunoHanbHble 4Yucna. ApugpmeTnyeckme onepaumm C
LEeNCTBUTENIbHbIMW Ynucnamu. Moayib 4eNCTBUTENIbHOMO Ynucnaa u
ero cBonctBa. [pubAMXEHHbIE  BbIMMC/EHUSA,  MNpaBuia
OKPYrieHUs, NPUKNLKA M OLLeHKa pe3ybTaTa BblYUCIEHWI.

CteneHb C UenbIM MokasaTeseM. buHOM HblOTOHa.
Aicnonb3oBaHme noaxonswen opmbl 3anncu LenCTBUTESbHbIX
yncen ANA pelleHns npakTUYeCcKMx 3agad v npencrassieHus
LaHHbIX.

ApndMeTNYECKNUIA KOPEHb HaTypasibHOWM CTENneHn U €ero
CBOWCTBA.

CTeneHb C pauMoHasJibHbIM MOKa3aTesieM U e€ CBOWCTBA,
CTeneHb C OEeNCTBUTE/NbHbLIM MOKa3aTeseM.

Jlorapnpm 4ducna. CeoncTtBa norapudma. [ecsaTuyHble u
HaTypaJibHble JIorapuMbl.

CNHYC, KOCUHYC, TaHIMeHC, KOTaHreHC YMCN0BOro aprymeHTa.
APKCMHYC, apKKOCUHYC N apKTaHIeHC Y1CJI0BOro aprymeHTa.

YpaBHeHUs U HepaBeHCTBa

ToxpecTsa 7 TOXOECTBEHHbIe npeobpa3oBaHus.
YpaBHeHNe, KOpeHb YypaBHEHWSA. PaBHOCWJIbHbIE YPaBHEHUS W
ypaBHeHMns-CcneacTeBns. HepaBeHCTBO, peLleHne HepaBeHCTBa.

OCHOBHble  METOAbl  peleHna  uenbix W ApobHo-
pauMoHalibHbIX YpPaBHEHWUW W HepaBeHCTB. MHOrovneHbl OT
OAQHON nepeMeHHOW. [eneHne MHOro4YseHa Ha MHOroYneH C
ocTaTkoM. Teopema  be3y. MHoroyneHol C  UesbIMU
KoappumumeHtamun. Teopema Buera.

[Mpeobpa3oBaHNA YUCSOBbLIX BbIPAXEHUA, CoOepKaLLnX
CTeneHn N KOPHMW.



NppaunoHanbHble ypaBHeHUA. OCHOBHble MeTObl peLleHns
MppaLoHasbHbIX YPaBHEHUN.

[Moka3aTesibHble ypaBHeHMs. OCHOBHble MeTOoAbl peLueHus
NoKa3saTeJsibHbIX YPaBHEHUMN.

[Mpeobpa3oBaHmMe BbipaXKeHNn, cogep xaLlmx norapmgmsl.

Jlorapudpmmyeckne  ypaBHeHus.  OCHOBHble  MeTOAbl
peLLeHnsa norapumMmyecknx ypaBHeHUN.

OCHOBHble TPUroHoMeTpu4yeckne hopMyJibl.
[Mpeobpa3oBaHne TPUrOHOMETPUYECKUX BbIPaXXEHUN. PelieHne
TPUrOHOMETPUYECKNX YPaBHEHUN.

PelleHne cnctem NMHENHbIX YpaBHEHNN. MaTpuLa CUCTEMbI
NIMHEWHbIX YypaBHeHuW. Onpedenutenb MaTpuubl 2X2, ero
reoMeTpUYeCKNn CMbICT U CBOWUCTBA, BblYUCIEHNE ero 3Ha4YeHus,
NpUMeHeHMe onpenennTens OJis peleHnss CUCTEeMbl JINHENHbIX
ypaBHeHW. PelleHne npukaagHbiX 3a4a4 C NOMOLLbI CUCTEMD
JINHEeWHbIX ypaBHeHUW. WccnepnoBaHne MOCTPOEHHOM MoOenn C
MOMOLLbI0O MaTPULL U onpenennTenen.

[MocTpoeHMe  MaTeMaTM4YeCKuUx  Mofesien  peasibHOW
CUTyauum C NOMOLLbIO YpPaBHEHUN M HepaBeHCTB. lNpumeHeHne
YPaBHEHM N HEPABEHCTB K PeLLUeHNI0 MaTeMaTUYeCKNX 3a4a4 U
3a4a4 13 pa3simyHbIX 061acTen HayKn U peasbHON XN3HN,

DYHKUUU U TpapUKmn

®OyHKUMA, cnocobbl 3agaHns GyHKUUK. B3amMHo obpaTHble
GyHKUMK.  Komno3muma  yHKUMA.  Tpapuk  yHKUUK.
dneMeHTapHble Npeobpa3oBaHns rpakos QyHKLMWIN.

ObnacTb onpeneneHnss 1 MHOXXECTBO 3Ha4YeHUn (DYHKLMW.
Hynu dyHKunm. TNpoMeXxyTKn 3HaKOMOCTOAHCTBA. YE€THble W
HeYETHble (yHKUMKN. Tepuoanyeckne GyHKUUK. [TpOMeEXyTKK
MOHOTOHHOCTM (PYHKUWK. MaKCUMyMbl U MUHUMYMbl (PYHKLWN.
Hanbonbliee 1  HauMeHbllee  3HayYeHMS  (YHKUUM  Ha
NpoOMeXyTKe.

JInHenHasa, KBadpaTu4yHas M APOOHO-NMHENHAa (YHKLUUN.
JNieMeHTapHoe nccsiiegoBaHme N NOCTPOEHNE UX rpadrKoB.

CteneHHaa  (QyHKUMSA C  HaTypasibHbIM W LesbiM
nokasateneMm. E€ cBonctBa n rpaduk. CBoncTBa M rpaduk
KOPHSA N-OM CTeneHn Kak QyHKUMM o0bpaTHOM CTeneHnm ¢
HaTypaJibHbIM MOKa3aTesieMm.



[lokasaTenbHas W Jsorapudmmyeckas  QyHKUMKU, KX
CBOMCTBa WU rpadukn. icnonb3oBaHne rpadumkoB yHKUNN ONS
peLLIEeHNs YpaBHEHUN.

TpuroHomeTpunyeckas OKPYXHOCTb, onpepneneHne
TPUrOHOMETPUYECKMX (PYHKLMIA YACIOBOIr0 apryMmeHTa.

®PyHKUMOHabHbIE 3aBUCUMOCTW B peasibHbIX mpoueccax u
ABJieHUAX. 'parkn peasnbHbIX 3aBUCUMOCTEN.

Hayana MmaTeMaTuyeckoro aHanausa

[NMocnepoBaTesibHOCTH, cnocobsl 3aflaHun4
nocnenoBaTesibHOCTeN. MeTod MaTeMaTU4YeCKONn WHOYKUMN.
MOHOTOHHbIE N OrpaHMYeHHble nocsefoBaTesbHOCTU. NcTopua
BO3HWKHOBEHMS MaTeMaTW4eCcKOoro aHanaM3a Kak aHaiMsa
6eCKoOHEeYHO MasibIX.

ApugpmeTmyeckas 7 reoMmeTpunyeckas nporpeccuun.
beckoHeyHO ybbiBalowas reomeTpuyeckas nporpeccus. Cymma
beckoHeyHO  ybblBaloWlen  reoMeTpuyeckom  MNporpeccumu.
JINHENHBLIN W 3KCNOHEHUWaNbHbIN pocT. Yucno e. dopmyna
CNIOXKHbIX  npoueHToB. Mcnonb3oBaHMe nporpeccun  Onas
pelleHns peasnbHbIX 3a4a4 NPUKIagHOro XxapakTepa.

HenpepbiBHblE (PYHKUMU N MX CBOWCTBA. TOYKM pa3pblBa.
AcuMnToTbl  rpadmnkoB  yHKuM.,  CBoMCTBa  (PYHKUWUNA
HenpepbIBHbIX Ha OTpe3ke. MeTon WHTepBasoB A1 pelueHus
HepaBeHCTB. [puMeHeHMe CBOMCTB HenpepbIBHbIX PYHKLNN O
pelleHns 3a4av.

MepBasi 1 BTOpas npomssogHble (pyHKUUK. OnpepneneHue,
reoMeTpmyeckum n  GU3NYECKUA  CMbIC  MPOU3BOAHOMN.
YpaBHeHMe KacaTesIbHOMN K rpadnky yHKLUMN.

Mpon3BOAHblIe 3NeMeHTapHbIX QyHKUMA. [lpom3BoaHas
CYMMbI, MPON3BEeAEHNS, YHACTHOr0 M KOMMO3ULINK OYHKL WA,

MHo)>XecTBa M noruka

MHO>XeCTBO, onepaunn Hag MHOXeCcTBaMW U UX CBOWCTBA.
Anarpammbl dinnepa-BeHHa. [puMeHeHne TeopeTunKo-
MHOXXeCTBEHHOro anmnapata AAA  ONUCaHUa  peanbHbIX
MNPOLLEeCCOB N SBAIEHWNIA, NPY peLleHnn 3a4ay U3 Apyrmx y4ebHbix
npeaMeToB.



OnpegeneHne, Teopema, CBOWCTBO MaTeMaTU4ECKOro
obbekTa,  CNeAcTBMe,  [0KA3aTesbCTBO,  PABHOCWUJIbHbIE
ypPaBHEHNS.

11 KJIACC

Yucna m BblUUCSIE€HUA

HaTypanbHble 1 uUenble 4ucna. [lpuMeHeHne npu3HakoB
OEIMMOCTU  UenblX 4Yucen, Hambonbwmin obwunn pgenutenb
(nanee - HOMO) n HaumeHbllee obliee KpaTHoe (manee - HOK),
OCTaTKOB MO MOAY/0, anroputMma EBkanaa ong pewweHnsa 3anad
B LieNbIX Yncnax

KoMmnsekcHble 4yuncna. Anrebpanyeckas 7
TpUroHoMmeTpuyeckas QOpPMbl 3anncuM  KOMMJIEKCHOro 4ucna.
ApumeTnyeckne onepaumm C  KOMMAEKCHbIMA  YUCIaMM.
N30bpa)keHMe  KOMMMEKCHbIX  YUCeN  Ha  KOOpAMHATHOW
nnockoctn. ®opmyna MyaBpa. KopHM nN-OM CTeNneHn Wu3
KOMMNEKCHOro 4ucna. lNpuMeHeHne KOMMIEKCHbIX 4ucen ons
peLleHnsa pus3n4yecknx n reoMeTpmn4eckmnx 3anas

YpaBHeHUs U HepaBeHCTBa

CncteMa W COBOKYMHOCTb  YPaBHEHWA W HeEpPaBEeHCTB.
PaBHOCWU/IbHbIE CUCTEMbI U CUCTEMBI-CNEACTBUA. PaBHOCUIbHbIE
HepaBeHCTBa.

OTbop KOpHEW TPUrOHOMETPUYECKUX  YPaBHEHUN C
MOMOLWbI0O  TPUFOHOMETPUYECKOW  OKPYXHOCTW.  PelwleHwne
TPUrOHOMETPUYECKNX HEPABEHCTB.

OCHOBHble  MeTOAbl  peleHns  MnokasaTesibHblX U
norapugMmyeckmnx HepaBeHCTB.

OCHOBHble MeTOAbI peLleHns NppaLnoHabHbIX HEPABEHCTB.

OCHOBHble MeTOoAbl peleHns CUCTEM U COBOKYMHOCTEN
pauMoHaNbHbIX, NpPaLNOHAJIbHBIX, nokasaTeJsibHbIX 7
norapuMmMyeckmnx ypaBHeHNN.

YpaBHeHWS, HepaBeHCTBa U CUCTEMbI C MapaMeTpamu.

MpMeHeHne ypaBHEHW, CUCTEM N HEPABEHCTB K PeLUeHUIo
MaTeMaTUYeCKMX 3a4a4y 1 3a4ay U3 pa3inyHblX obnacTten Hayku
N peanbHOW XXWU3HW, UHTepnpeTaums Nojay4eHHbIX pe3ysibTaToB.

DYHKUUU U TpapUKmn



Mpathnk KOMMo3nuum GyHKUUN. FeomeTpuyeckme obpasbl
YPaBHEHUN N HEPABEHCTB Ha KOOPAMHATHOW MJIOCKOCTN.
TpuroHoMeTpuyeckne PyHKLUMN, X CBOUCTBA U rpaduKku.
pathnyeckmne MeTolbl peleHns ypaBHEHUA N HEPABEHCTB.
'pamnyeckne MeToabl peleHna 3agay C napamMeTpamu.
icnonb3oBaHMe rpamkoB (QYHKUMA ONS WUCCIef0BaHUS
NpoLEeCcCoB N 3aBUCUMOCTEN, KOTOPble BO3HUKAIOT MpU peLleHnn
3a4a4 U3 gpyrux y4ebHoix npeaMeToB 1 peaslbHON XU3HM.
Hayana MmaTeMaTuyeckoro aHanausa
[MpuMeHeHMe MPOM3BOOHOM K UCCNefOoBaHWMIO (IYHKLMA Ha
MOHOTOHHOCTb W 3KCTpeMyMbl. HaxoxxgeHne Haumbonbluero u
HaVMeHbLUero 3Ha4eHn HenpepbIBHON PYHKLNN Ha OTPe3Ke.
[MpuMeHeHMe NPOW3BOAHON AN1 HAXOXOEHUS Hawusydlwero
pelleHns B NpUKNa4HbIX 3ada4ax, 44 onpeneneHna CKopocTu u
YCKOpeHUs npouecca, 3a4aHHoro opMynon nam rpamkom.
MepBoobpasHasA, OCHOBHOE CBOWCTBO MepBOOOPa3HbLIX.

MepBoobpasHble 3JleMeHTapPHbIX PyHKLNN. [paBuna
HaxoXXAeHNs NepBoobpasHbIX.
NHTerpan. [eomeTpu4eckunia CMbICTI nHTEerpana.

BblyncneHne onpenenéHHoro nHTerpana no opmyse HoloTOHa-
JlenbHuua.

MpuMeHeHne wuHTerpana pnJJsa HaxXoXAeHUs naowagen
N10CKUX Uryp n o6 bEMOB reoMeTpPUYEeCKMX Te.

Mpumepbl peweHnn  guddepeHUmanbHblX  YPaBHEHUN.
MaTemMaTnyeckoe MoLesiMpoBaHNe peasibHblX MPOLEeccoB C
NOMOLLbI0 AN depeHLnanbHbIX ypaBHEHNN.



NMAAHWPYEMBIE PE3YJIbTATbI OCBOEHWA YYEBHOIO KYPCA
«AJITEBPA N HAYANIA MATEMATWUHECKOIO  AHAJIN3A»
(YT IYBNEHHbIA YPOBEHb) HA YPOBHE CPEJHEFO OBLLEFO
OBPA30BAHUS

JINHHOCTHBLIE PE3YJIbTATDI

1) rpa>xaaHCKOro BOCNUTaHUA:

CPOPMUPOBAHHOCTb MPaXkKAaHCKOM No3unLnm obyyatoLerocs
KaK aKTUBHOIO U OTBETCTBEHHOI0 YJleHa POCCMCKOro obLecTsa,
npeacTaBJieHNne 0 MaTeMaTUYEeCKNX OCHOBaXx
DYHKLUMOHNPOBAHMSA Pa3INYHbIX CTPYKTYP, SBAEHWIA, NpoLenyp
rpaxaaHckoro obuiectsa (BbIOOPbLI, ONPOCHI U APYroe), yMeHune
B3aMMOAENCTBOBAaTb C  COUMASIbHbIMW  WUHCTUTYTamMu B
COOTBETCTBUMN C UX PYHKUNAMM N HA3HAYEHNEM;

2) NaTPUOTUYECKOro BOCNUTAHUA:

chopMMPOBAHHOCTb POCCUMNCKON rpaxgaHCKom
NOEHTUYHOCTWN, YBa)XEHWs K MNPOWIOMY W  HaCTosLEMY
POCCUNCKON  MaTeMaTUKK,  LEHHOCTHOE  OTHOLleHne K
LOCTUMXKEHUAM  POCCUMUCKMX  MaTeMaTUKOB M POCCUICKOM
MaTEMATMYECKOM LKOJIbl, MCMNOMb30BaHNE 3TUX OOCTUXKEHUN B
OPYrnX HayKax, TEXHONOrnax, chepax 3KOHOMUKK;

3) AYXOBHO-HPABCTBEHHOIro BOCNMUTAHMUA:

OCO3HaHMEe [YyXOBHbIX LEHHOCTEN POCCUNCKOro Hapoaa,
CPOPMUPOBAHHOCTb HPABCTBEHHOr0 CO3HAHUSA, 3TUYECKOro
noBeAeHns, CBSA3@HHOr0O C TMPaKTUYECKMM MNPUMEHEHNEM
OOCTVXKEHUN HAYKU W OEeATENbHOCTbIO YYEHOro, OCO3HaHME
JINYHOTO BKJIaZlia B MOCTPOEHME YyCTONYMBOro dyayLuero;

4) 3CTEeTU4eCKOro BOCNnMTaHuA:

3CTETUYECKOE OTHOLIEHME K MUPY, BKJOYasA 3CTETUKY
MaTeEMATUYECKMX  3aKOHOMepHocTen, 0b6bekToB,  3ajad,
PeLLUEeHNI, PacCy>XAeHN, BOCAPUNMYNBOCTb K MaTEMATUYECKNM
acrnekTam pa3/InYyHbIX BUOOB UCKYCCTBA;

5) ¢dom3nyeckoro BOCNUTaHUA:

CPOPMUPOBAHHOCTb YMEHUA MPUMEHATb MaTeMaTuyeckue
3HaHWSA B MHTepecax 340poBoro n 6esonacHoro obpasa »M3HWK,
OTBETCTBEHHOE OTHOLUEHWe K CBOeMy 3[0pOBbl (340pOBOE
NnTaHne, CcOaNaHCUPOBAHHbLIA PEXUM 3aHATUA U OTAbIXa,



perynsapHas (pn3nyeckas aKTUBHOCTb), (pm3nyeckoe
COBepLUeHCTBOBaHMe npw 3aHATMAX CMOPTUBHO-
03[10POBUTESIbHON AEATENbHOCTLIO;

6) TPyAOBOro BOCNUTaAHMUA:

FOTOBHOCTb K TpPyAy, OCO3HaHWe LEHHOCTW Tpynonwbus,
NHTEpec K pPa3INyHbIM chepam npogeccrnoHasibHOW
0EeATEeNbHOCTU, CBA3@HHBLIM C MAaTEMATUKOM N €€ NPUSIOXKEHUAMMU,
YMEeHMe CoBepllaTb 0CO3HaHHLIN Bbibop byaylien npodeccun un
pPeann3oBbiBaTb COOCTBEHHbIE XMU3HEHHbIE MM1aHbl, FOTOBHOCTb U
CNoCcobHOCTb K MaTeMaTU4YEeCKOMY obpa3oBaHmIO "
camoobpa30oBaHMIO Ha MPOTSKEHUN BCEM XXWU3HWU, FOTOBHOCTb K
aKTMBHOMY  y4aCcTUIO B peleHuMn npakTu4yeckux 3apad
MaTeMaTM4eCKOM HanpaBIeHHOCT!;

7) 3KOJZIOrn4ecKoro BoCnMTaHums:

CPOPMMPOBAHHOCTb 3KOJIOMTMYECKON KYNbTYypbl, MOHMMaHNe
BJINAHNA COLMANbHO-3KOHOMMYECKMX MPOLECCOB Ha COCTOsHME
NPUPOAHON U COLUMANbHOW Cpefdbl, O0CO3HaHMe rnobanbHOro
XapakTepa  JKoJiormyeckmx  npobnem, opuveHTauMa  Ha
NpUMeHeHNe MaTeMaTUY4eCKMX 3HaHWN OJ19 peleHns 3agad B
obnacTn okpyXatwllen cpenbl, MJaHUPOBaAHME MOCTYMNKOB U
OLUEHKWN UX BO3MOXHbIX NOCNEACTBUI 018 OKPY>KatoLLen cpelbl;

8) ULEeHHOCTU HAY4YHOro NO3HaHUA:

CPOPMUPOBAHHOCTL MUPOBO33PEHMS, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO pPasBUTUA HaykuM W 06OLLEeCTBEHHON
NPaKTUKK, MOHMMaHWEe MaTeMaTU4yeCKOM HayKu Kak cgepobl
4yesioBeYeCKOW  OeATesIbHOCTW, 3TarnoB €€  pas3Butua wu
3HAYUMOCTU ANS Pa3BUTUSA UMBUAM3ALNK, OBMAafEHUNE A3bIKOM
MaTeMaTUKN N MaTeMaTM4YeCKOW KyJIbTYpouM KakK CpeacTBOM
MO3HAHWA MUpa, TFOTOBHOCTb OCYLECTBAATb MPOEKTHYK W
NCCnenoBaTeNbCKY AeATeNbHOCTb UHANBUAYANLHO 1 B Fpynne.

METANPEOMETHBDBIE PE3VYJIbTATDI

Mo3HaBaTesNbHbIE YHUBepcCaJsibHble y4yeOHble
DencTBua

Ba3oBble normyeckKkue OeucrBma:

BbISBAATb W XapaKTepu3oBaTb CYLIECTBEHHbIE MPU3HAKK
MaTEMATUYECKMX OOBEKTOB, MOHATWUA, OTHOLUEHUA MeXAay



NOHATUSMMU, hOpMyIMPOBaTH onpeneneHns MNOHATUA,
yCTaHaB/AMBaTb CYLECTBEHHbI MPU3HaAK  Khaccugukaumm,
OCHOBaHMA ansa obobweHnsa W1 CpaBHEHUs, KpuTepuu
NPOBOAMMOro aHan3a;

BOCNPUHMMaTL, QopmynnpoBaTb U  npeobpa3oBbiBaTb
CYXXOAEHNS: yTBEPAUTENbHbIE WU OTPULATENbHbIE, €ANHUYHbIE,
YacTHble 1 obuine, yCNoBHbIE;

BbIABNSATb MaTEMATMYECKME 3aKOHOMEPHOCTHW, B3aMOCBA3N
W NpoTMBOPEYMS B (haKTaxX, [HdaHHbIX, HabnwogeHnax u
YTBEPXAEHMAX, nNpeafaraTb KPUTEpMM AONA  BbISBIEHMWSA
3aKOHOMEPHOCTEN U NPOTUBOPEYMN;

oenaTb BbIBOAbI C WCMOJIb30BAaHMEM 3aKOHOB JIOMMKM,

nenyKTUBHbIX 7 NHOYKTUBHbBIX YMO3aKJII04EH NN,
YMO3aKJIl04eHW MO aHaIornu;
NPOBOANTb CaMOCTOSATENIbHO LOKa3aTeNbCTBa

MaTeEMaTUY4EeCKNX YTBEPXAEHUN (NpsAMble U OT MNPOTWUBHOIO),
BbICTPaMBaTb  aprymMeHTauutio, MpuBOAUTbL  MPUMeEpbl U
KOHTpNpuMepbl, 060CHOBbIBaTb COOCTBEHHbLIE CYXAEHUSA U
BbIBOAbI;

BbibupaTh cnocob peweHns y4yebHonm 3amavnm (CpaBHMBATb
HEeCKONbKO  BapuvaHTOB  peweHuns, BblbupaTb  Hambonee
noaoxogawmnm C  Y4€TOM  CAMOCTOSATENIbHO  BblAEJIeHHbIX

KpUTEepunes).
Bba3soBble uccnepoBaTesibCKue AEenucTBUA:
NCMoJIb30BaTh BOMPOCHI KaK nccnenoBaTesIbCKUM
NHCTPYMEHT NO3HaHWA, hopMysinpoBaThb BOMPOCHI,

dbukcmpyrowme npoTmBopeyne, npobnemy, yCTaHaBAUBATb
NCKOMOE U AaHHoe, OPMUPOBATL rMMNOTE3y, apryMeHTUPOBaTb
CBOIO MO3ULNIO, MHEHWE;

NPOBOANTb CaMOCTOSITENbHO CMIaHNPOBAHHbIN
3KCMEPMMEHT, NCCnenoBaHne No YCTaHOBAEHMIO 0COoBeHHOCTEN
MaTEMATUYECKOro 00beKTa, SBAEHMS, MNPOLECCa, BbIBEHUIO
3aBMCUMocCTen mexay obbekTamu, ABEHNSMU, NPOLLeCCamu;

CaMoCTOosATeNbHO hopmynmpoBaTb 0606LLEHNSA 1 BbIBOAbLI MO
pe3ynbTaTaM npoBedéHHOro HabnwgeHns, wnccnenoBaHus,
OLEHMBATb AOCTOBEPHOCTb MOJIYYEHHbIX Pe3y/bTaToB, BbIBOOOB
n 0606l EeHNI;



NPOrHO3MpoBaTb BO3MOXKHOE pa3BMTME MnpoLiecca, a Takxe
BblABWIaTb MPeAnosIOXKeHNs 0 ero Pa3BUTUM B HOBbIX YCJI0BUSX.

PaboTta ¢ uHpopmauuen:

BbISIBAATb AeuuUnTbl MHGOPMaLUK, AaHHbIX, HE0OX0ANMbIX
LONA 0TBETa Ha BOMPOC U AN19 peLleHns 3a4a4u;

BblOMpaTb MHGOPMALMIO N3 UCTOYHUKOB Pa3IMYHbIX TUMOB,
aHaM3npoBaTb, CUCTEMATU3NPOBATbL W WHTEPNPeTMpoBaThb
NH(OPMaLMIO Pa3INYHbIX BUAOB 1 (DOPM NpencTaB/IeHNs;

CTPYKTYpUpOBaTb MHGOPMaLMO, NpPeacTaBndTb €€ B
pPa3nYHbIX hopMax, INICTPUPOBATL FpaduyecKky;

OLeHMBaTb HALEXHOCTb MHGOPMaLUKM MO CaMOCTOATENbHO
ChopMyNIMPOBAHHBIM KPUTEPUSAM.

KOMMYHUMKaTUBHbIE YHUBEpCaJsibHble y4yeOHble
DEeUuCTBUA

OOweHune:

BOCMPUHUMATL U OPMYNNPOBaTh  CYXOEHMA B
COOTBETCTBUN C YCNOBUSMU W Uenamn oblieHns, CHO, TOYHO,
FPAaMOTHO BbIPaXaTb CBOK TOYKY 3PEHUA B YCTHbIX W
MMUCbMEHHbLIX TEKCTaxX, AaBaTb MOSCHEHMA MO X044y PeLleHuns
337341, KOMMEHTUPOBATb MOJIYYEHHbIN Pe3ynbTaT;

B Xode 00CyXaeHns 3ajaBaTb BOMPOCbI MO CyLLECTBY
obcyxgaemonm  Tembl, npobnembl, pewaemMon  3amdauw,
BbiICKa3blBaTb WAEW, HaLUENEeHHble Ha TMOWUCK pPeLleHuns,
COMOCTaBNATbL CBOW CYXIOEHUA C  CYXOEHUAMU  OpYyrux
YY4aCTHMKOB Auanora, obHapyXxuBaTb pa3nyme M CX0ACTBO
NO3ULNINA, B KOPPEKTHOM hopMe (hopMynmMpoBaThb pasHOriacus,
CBOW BO3Pa)XKeHUs;

npeacTaBNsaTb pe3ynbTaThl peLeHns 3a4a4u,
3KCMepMMeHTa, WCCNenoBaHWUs, TMpPOeKTa, CaMOCTOSATENIbHO
BbIbMpaTh popMaT BbICTYMNNEHMA C YYETOM 3a[ay Npe3eHTaLum
N ocobeHHOCTEN ayaAnTopun.

PerynaTuBHble YHUBEpCaJibHble y4yeOHble B encTBunA
CamoopraHmsauusa:
COCTaBNATb MJaH, aAropuTM peleHns 3adadun, BblbupaTb
cnocob peweHns C  YY4ETOM  UMMEKOLWNUXCH  PecypcoB u
CcobCTBEHHbIX BO3MOXXHOCTEWN, apryMeHTUpoBaThb 7



KOPPEKTUPOBATb BapWaHTbl pPeleHun C  YYETOM  HOBOW
NHopMaLmn,

CaMOKOHTPOJIb, SMOLMOHAJIbHbIX UHTEJJIEKT:

BNafleTb HaBblkaMW MO3HaBaTeNbHON pediekcun Kak
OCO3HaHWA  COBEpPLIAEMbIX  OENCTBUM WU MbICJIUTENbHbIX
npoLeccos, nx pes3ybTaToB, BladeTb crnocobamum
CaMOMPOBEPKN, CAaMOKOHTPOAA npouecca W pe3ysbTaTa
peLleHns MaTeMaTUYECKOWN 3a0a4u;

npeasnaeTb TPYAHOCTWU, KOTOPblE MOTYT BO3HUKHYTb Mpwu
pelleHnn 3ajayn, BHOCUTb KOPPEKTUBbLI B OEATENIbHOCTb Ha
OCHOBE HOBbIX 0OCTOATENLCTB, AaHHbIX, HaWAEHHbIX OLMNOOK,
BbISIBJIEHHbIX TPYAHOCTEWN;

OLleHMBATb COOTBETCTBME pe3ynbTaTa Ueam U YCNoBUSAM,
OObACHATL  MPUYUHBI  OOCTUXKEHUS  WIN  HEOOCTUXKEHUS
pe3ynbTaToB AeATENbHOCTW, HaX0ANTb OWMNOKY, AaBaTbh OLEHKY
NpPUobpeTEHHOMY OMbITY.

CoBMecCTHasA AeATeNbHOCTb:

NOHMMaTb W MCMNOJb30BaTb MNPeuMyLlecTBa KOMaHAHOW W
nHamBuayanbHon paboTbl nNpu peweHnn y4ebHbIX 3aaad,
NPUHUMATbL LeNb COBMECTHOW AeATeNbHOCTW, NJaHUPOBaTb
opraHu3aunto coBMecTHon paboThl, pacnpenensaTb Buabl pabdoT,
noroeapmBaTbCs, 0bCcyxnaaTb npouecc u pesynbtaT paboThl,
0606WaTb MHEHUS HECKONbKNX NOAEN;

y4aCTBOBaTb B rpynnoBbiXx hopMmax paboTbl (06CyxaeHuns,
0bMeH MHEHWUI, «MO3rOBbIE LUTYPMbI» N UHbIE), BbINOJHATbL CBOIO
4acTb paboTbl U KOOPAWHMPOBATbL CBOW AEWCTBUA C OPYrumu
YJleHaMMU KOMaH[bl, OLIEHMBATb KayeCTBO CBOEro BKJada B
obwmin  NpoaAykT no  KpuTepuam,  CHOPMYINPOBAHHbLIM
y4aCTHUKaMM B3aMMOAENCTBUS.

NMPEOMETHbDIE PE3YJIbTATbI

K KoHuy 0byyeHus B 10 Knacce obyvaowmncs nonyyumT
cnepyowme npeaMeTHble pesysibTaTbl MO OTAE/IbHbIM TeMaM
paboyen nporpammbl y4yebHoro kKypca «Anrebpa u Havana
MaTeMaTUYeCKOro aHam3a»:

Yucna m BblYUCNIEHUA:



cBob0oHO onepmpoBaTb MOHATUSAMU: PaLMOHANIbLHOE YUCNO,
beckoHeyHas nepuogn4yeckas npobb, NPOLEHTHI,
nppaunoHanbHOe  YUCJIO, MHOXeCTBa  pauMOHaNibHbIX W
OENCTBUTESIbHbIX YACES, MOAY b AENCTBUTEIBHOIO YNUCNa;

NPUMEHATb APobn 1 NPOUEHTLI 4SS PeLleHns NPUKIaaHbIX
3a,@4 U3 Pa3/IMYHbIX OTPACNeN 3HAHUN N PeasibHON XXU3HW;

NPUMEHSATb  NPUBIMXKEHHbIE  BbIYUCAEHUS,  MpaBuia
OKPYreHUs, NPUKNIOKY N OLEHKY pe3yJ/ibTaTa BblYUCSIEHWUN;

cB06OOHO oOMepupoBaTb MOHATUEM: CTeMeHb C LebiM
nokasaTesieM, WCMOJIb30BaTb MNOAXOAAWY QopMy 3anucu
OENCTBUTESIbHBIX YUCEN AN PelleHns MNPaKTUYeCKUX 3adad u
npeacTaB/eHNA OAHHbIX;

cBobo4HO onepupoBaTb MNOHATUEM: apUPMeTU4eCKUn
KOPEeHb HaTypaJZibHOW CTeNeHu;

cB0b60HO ornepupoBaTb NOHATUEM: CTerneHb C
paLMOHasibHbIM MoKasaTenem;

cBobogHO onepupoBaTb MOHATUAMKU: Norapudm Yucna,
LeCATUYHbIE N HaTypaJibHble NorapuMsbl;

cB0o6OOHO oOMepupoBaTb MOHATUAMWU: CUMHYC, KOCMHYC,
TAHreHC, KOT@HreHC YNCJI0BOr0 apryMeHTa;

onepupoBaTb  MOHATUAMU: APKCUHYC, aPKKOCUMHYC W
APKTAHreHC YMCI0BOro aprymeHTa.

YpaBHeHUA U HepaBeHCTBa:

cBoboaHO ornepupoBaTb NOHATUAMN: TOXOECTBO,
YpaBHEHME, HepaBeHCTBO, PaBHOCWJIbHble YPaBHEHUA U
YPaBHEHNA-CNIeACTBUSA, PABHOCUJIbHbIE HEPABEHCTBA;

NPUMEHATb Pa3/IMYHbIE METOObl PELUEHUS PauMOHasbHbIX U
OPOOHO-paLMOHaNIbHbLIX  YPaBHEHWUN, NPUMEHATb MeToq
NHTEPBAJIOB OJ15 PeLleHNs HEPABEHCTB;

cBoboHO onepupoBaTb MOHATUAMU: MHOIFOYSIEH OT OJHOW
nepeMeHHON, MHOrOYJIeEH C UeNbiMU KOdhduuneHTamm, KOpHU
MHOrO4JIeHa, NPUMEHATb AeflIeHe MHOro4JieHa Ha MHOro4Y/eH C
OCTaTKOM, Teopemy be3y n Teopemy BueTta ansa pewieHns 3anay;

cB0o6OOHO oOnepupoBaTb MOHATUSAMU: CUCTEMA JIMHEWHbIX
yPaBHEHMN, MaTpuua, onpenenutens MaTpuubl 2 X 2 U ero
FeoOMeTpPUYEeCKNm CMbICH, NCNOoJIb30BaTb CBOWCTBA
onpepenntens 2 X 2 [NA BblYMUC/IEHWA €ro 3HayeHwus,



NPUMEHATL OnNpedenuTenn ONs peleHns CUCTEMbl JIMHENHbIX
ypaBHEHWA, MOLEeNNPOBaTb peasibHble CUTyauun C MOMOLLbIO
CUCTEMbl JINHENHbIX YPaBHEHWUN, WCCNenoBaTb MNOCTPOEHHbIe
mMogenu C MOMOLL b0 MaTpuL, 7 onpenenuTeneu,
NHTEPNpeTMPOBaTb NOJNYYEHHbIN pPe3ybTaT;

NCMoNb30BaTb CBOMCTBA [JAENCTBUM C  KOPHAMWU  ONs
npeobpa3oBaHNA BbIpakeHUN,

BbIMOJIHATL  npeobpa3oBaHWs  YUCIOBBLIX  BbIPaXXEHUN,
cofepXallnx CTeneHn C paunoHaabHbIM NoKasaTeseM;

MCNONb30BaTb CBONCTBA sorapudmos ans npeobpasoBaHus
NOrapuMmnYeCcKnx BolparkeHun;

cB0ob0OAHO onepupoBaTb MNOHATUSAMU: WPPaALMOHAJIbHbIE,
rnokasaTeJsibHble W slorapnmMmyeckmne ypaBHEHUSA, HaXO4UTb KX
pelweHns C MNOMOLWbIO  PABHOCWJIbHBIX  MEpPexodoB  Wau
OCYLLECTBNAS MPOBEPKY KOPHEMN;

NPUMEHATb OCHOBHbLIE TPUrOHOMETPUYeckKne hopmynbl ANS
npeobpa3oBaHNA TPUFOHOMETPUYECKUX BbIPaXKEHUN;

cB0OOAHO OnepupoBaTb MOHATUEM: TPUrOHOMETPUYECKOE
YPpaBHEHNe, NPUMEHATb Heobxoaumblie opMynbl 4N peLleHuns
OCHOBHbIX TUMOB TPUrOHOMETPUYECKUX YPABHEHWNN;

MOOENNPOBaTb peasibHble CUTyauunm Ha A3blke anrebpbl,
COCTaB/ATb BblPaXKeHUs, ypaBHEHUSA, HepaBeHCTBa MO YC0BUIO
3afla4u, nccnenoBaTb NOCTPOEHHbIE MO4ENN C UCMOJIb30BaHNEM
annapaTa anrebpei.

DYHKUUU U TpapUKnu:

cB0OOOHO onepupoBaTb MOHATUAMWU: (YHKUUSA, CNocobbl
3afaHnsa QYHKLKUK, B3aMMHO obpaTHble (MYHKUMWU, KOMMO3NLUS
MYHKUMA, Trpaduk  ¢QYHKUWKW, BbINOAHATL  3/1EMEHTapHbIe
npeobpa3oBaHns rpanKoB MyHKLNN,

cBob0OAHO onepunpoBaThb MNOHATUAMKU: 06N1aCTb onpeaeneHns
N MHOXECTBO 3Ha4YeHUn PYHKUNN, HYIN DYHKLUK, MPOMEXYTKN
3HAKOMOCTOAHCTBA;

cB0b0AHO OnepupoBaTb MOHATUAMMW: YETHbIE U HEYETHbIE
DYHKLMNK, nepuognyeckme DyHKLUMNY, NPOMEXYTKU
MOHOTOHHOCTU (PYHKLUW, MAKCUMyMbl U MUHUMYMbl (OYHKLIAWK,
Hanbonblwee W  HaMMeHbllee  3HavyeHne  QYHKUUM  Ha
NPOMEXYTKE;



cB0OOOOHO onepupoBaTb MOHATUAMU: CTENeHHas QYHKUNSA C
HaTypajbHbIM K LeSbIM oKasaTeseM, rpauk CTerneHHOW
(PYHKUNW C HaTypasibHbIM U LeSibiM NnoKa3aTesiem, rpadyuk KopHS
N-OM CTeneHn Kak yHKLUK 0BpaTHOM CTeneHn C HaTypasibHbIM
rnokasaTesiem;

onepupoBaTb MOHATMAMU: JIMHEWHAs, KBagpaTU4Has W
OPOOHO-NMHENHAA  (OYHKUWUKW,  BbLINOJHATL  3JIEMEHTapHoe
nccrenoBaHme N NOCTPoeHne Ux rpadurkos;

cB0obOAHO onepupoBaTb MOHATUAMWU: MOKa3aTeNbHas W
norapupMmmyeckas  (yHKUMKW, WX CBOMCTBA W  rpadukuy,
NCMOJIb30BaTb UX FPadIuKKM 019 peleHns ypaBHEHUI;

cB0OOAHO OnepupoBaTb MOHATUSAMU: TPUFOHOMETPUYECKas
OKPYXXHOCTb, OnpefesieHne TPUrOHOMETPUYECKNX (YHKLNN
4YNCNOBOr0 aprymMeHTa;

MCNONb30BaTb rpaduknm  GYHKUUW OS89  UCCIe40BaHUS
NpoLeccoB M 3aBUCUMMOCTEN MNpU peleHnn 3agay K3 Opyrux
y4ebHbIX NpeaMeTOoB N peasibHOM XN3HWU, BbipaXkaTb (hOpMyiamMu
3aBUCMMOCTIN MeXAY BeJINYNHAMU;

Hayana MmateMaTudeckoro aHanusa:

cB0OOAHO onepupoBaTb MOHATUSAMU: apUPMeTUYeCcKas U
reomeTpuyeckas  nporpeccus,  6eckoHeyHo  ybbiBatoLwlas
reoMeTpuyeckas nporpeccus, JMHENHbIN N SKCMOHEHUMANbHbIN
POCT, (hOpMYya CNOXKHbIX MPOLEHTOB, UMeTb NpeacTaBJieHne o
KOHCTaHTe;

NCMOJIb30BaTb MPOrpeccun ANs pelleHna peanbHbIX 3agad
NPUKIALHOr0 XapakTepa;

cB0oOOAHO onepupoBaTb MOHATUSAMW: NOCAEA0BATESIbHOCTb,
cnocobbl  3agaHMa  NocaenoBaTesIbHOCTENW, MOHOTOHHbIE W
OrpaHM4YeHHble  MocJiefoBaTeNIbHOCTW,  MOHMMaTb  OCHOBbI
3apOoXAEeHNA  MaTeMaTU4yeCcKoro aHajM3a Kak aHanu3a
6eCKOHEeYHO ManbiX;

cBobogHO  onepupoBaTb  MOHATUAMWU:  HEMpPEPbIBHbIE
(PYHKUMN, TOYKW pa3pbiBa rpauka QOYyHKUMN, aCUMNOTOTHI
rpauka yHKLMNY;

cB0b6OAHO onepmpoBaTh MNOHATUEM: PYHKLMUSA, HENPEPbLIBHAS
Ha OTpe3Ke, NPMMEHATb CBOWCTBA HenpepbiBHbIX (OYHKLUMA 014
pelleHnsa 3agay;



cB0oOOOHO onepupoBaTb MOHATUSAMWU: MepBas W BTopas
NpoM3BOAHbIE PYHKLMN, KacaTeslbHasa K rpaduky yHKLNK;

BbIYMCNATb NPON3BOAHbIE CYMMbl, MPON3BEAEHNSA, YaCTHOIo
M KOMOO3UUMW  ABYX  (OYHKLUWW, 3HATb  MPOM3BOAHbIE
3/1IEMEHTAPHbIX PYHKLNN;

NCNONb30BaTb TrEOMETPUYECKMA U (PU3MYECKUMA  CMBbIC]T
NPON3BOAHOWN 015 pelleHns 3aav.

MHo)XecTBa U floruka:

cB0OOAHO OonepMpoBaTh NOHATUAMWU: MHOXECTBO, OnepaLumn
Hag MHOXXeCTBaMUu;

MCNONb30BaTb TEOPETMKO-MHOXECTBEHHbLIV annapaT Ans
ONnCcaHNs peaJsibHbIX NPOLECCOB M SIBJIEHUI, NPU peLleHn 3anay
N3 Apyrux y4ebHbix npeamMeTos;

cBobOOHO  onepupoBaTb  MOHATUAMWU:  OMNpenesieHune,
TeopeMa, YypaBHeHMe-C/ieACTBME, CBOWUCTBO MaTeMaTM4ecKoro
obbeKkTa, [0Ka3aTeNbCTBO, PABHOCUJIbHbIE YPaBHEHUA U
HepaBeHCTBa.

K KoHuy obyyeHus B 11 Knacce obyvaowmncs nonyyumT
cnepywume npeamMeTHble pesysbTaTbl MO OTAEJSIbHbIM TeMaM
paboyen nporpammbl y4yebHoro kKypca «Anrebpa u Hayvana
MaTeMaTU4YeCKOro aHaan3a»;

Yucna v BblYUCISIEHMUA:

cB0OOOOHO onepupoBaTb MNOHATUSAMU: HATypasibHOE M Lenoe
YMUCJ10, MHOXXECTBA HaTypasibHbIX N LEeNbIX YACe, NCNONb30BaTb
npu3Haky genumoctun uenbix yncen, HOL n HOK HaTypasbHbIX
yucen ANa peweHuns 3agad, NPMMeHsaTb anropnut™m EBknnaa;

cBoOOOHO onepupoBaTb MOHATUMEM OCTaTKa MO MOAYIO,
3anuCbiBaTb HaTypaJibHble YUC/A B PA3/IMYHbIX MO3ULMOHHbBIX
CMCTEMAX CHYUCNEHMS,

cB0OOAHO onepupoBaTb NOHATUSAMU: KOMMJIEKCHOE YUCIIO U
MHOXXECTBO KOMMIEKCHbIX YuCes, NMPeacTaBiaTb KOMIMJIEKCHbIe
yncna B anrebpanmyeckon un  TPUFOHOMETPUYECKOW opme,
BbIMNOJIHATL apuMeTNYeckme onepaumm ¢ HAMKU 1 n3obpaxkaTb
Ha KOOPAMHATHOW MJIOCKOCTN,

YpaBHeHUA U HepaBeHCTBa:



cB0OOOHO onepupoBaTb MOHATUAMMK: UPPaALMOHAJIbHbIE,
NnokKa3aTesibHble WU NorapuPMmnyeckme HepaBeHCTBA, HAXOAUTb
NX peLleHnsa C NOMOLLLI0 PAaBHOCUJIbHBIX Nepexoos;

OCYLLEeCTBNATb oTbop KOpHen npw peLueHunmn
TPUrOHOMETPUYECKOro ypaBHEHUS;

cB0obOAHO oOnepupoBaTb MOHATUEM TPUFOHOMETPUYECKOE
HEepaBEeHCTBO, TMPUMEHATb Heobxoaumble  opMynbl  Ans
peLlleHns OCHOBHbIX TUMOB TPUFOHOMETPUYECKUX HEPABEHCTB;

cBobogHO  onepupoBaTb  MOHATUAMWU:  CACTEMA U
COBOKYMHOCTb YpPaBHEHUA W HEPaBEHCTB, PaBHOCUJIbHbIE
CUCTEeMbl U CUCTEMbI-CIeACTBUSA, HAXOAUTb peLleHns CUCTEMbI U
COBOKYIMHOCTEW paLMOHaNbHbIX, NppaLnoHabHbIX,
NnokKasaTeJsibHbIX U JIorapnuMmnyecknx ypaBHeHNUN N HEPaBEHCTB;

pelaTb paunoHaibHble, NppaunoHasibHble, NoKa3aTe bHble,
norapugmmyeckne ”n  TPUTrOHOMETPUYECKME  YpPaBHEHUA U
HepaBeHCTBa, coAepxalime Mogysn U napaMmeTpsbl;

NPUMEHATb rpadunyeckne MeTolbl 415 PeLeHNsa ypaBHEeHWI
N HEPaBEHCTB, a TakXXe 3aja4y C NapaMeTpamu;

MOOENNPOBaTb peasibHble CUTyauun Ha A3blke anrebpbl,
COCTaB/IATb BbIPa)eHUs, YpPaBHEHWA, HepaBeHCTBa W UX
CACTeMbl MO YC/NOBUIO 3apayvn, WUCCienoBaTb MOCTPOEHHbIe
MoLenu C NCNONb30BaHNEM annapaTa anrebpbl,
NHTEPNPeTUPOBaThb MOJIYYEHHbIN pe3ynbTarT.

DYyHKUUM U TpacduKku:

CTPOUTb TPaPUKN  KOMMNO3ULNKN  (PYHKUMA C MOMOLLbIO
3JIEMEHTApPHOro nccsegoBaHMss U CBOWCTB KOMMO3ULMW  OBYX
PyHKUMIA;

CTPOMTb  reomeTpuyeckme  obpasbl  ypaBHEHUN K
HepaBEeHCTB Ha KOOPAMHATHOW MIOCKOCTH;

cBobogHO onepupoBaTb NOHATUAMN: rpagukn
TPUrOHOMETPUYECKMX PYHKLNIA;

NPUMEHATb PYHKLUW 019 MOOe/INPOBaHNA N NCCe0BaHUS
peanbHbIX MPOLEeCccos.

Hayana MmaTeMaTu4yeckoro aHanausa:

MCNONb30BaTb MPOU3BOAHYIO O WUCCEef0BaHUA (YHKLNK
Ha MOHOTOHHOCTb N 3KCTPEMYMbil;



HaxoANTb Hanmbosnbllee N HauMeHbllee 3HaAYeHNS PYHKLNK
HenpepbIBHOW Ha OTpe3Ke;

MCMOJIb30BaTb NMPOM3BOLAHYIO OJIS HAXOXAEHUS Hansyduwero
peweHns B NPUMKAagHbIX, B TOM Yucne coumasibHO-
3KOHOMUYECKUX, 3afayvax, [And onpeneneHus CKOpoCcTn W
YCKOpeHUs npouecca, 3a4aHHoro opmMynon nam rpanmkom;

cBobOOHO onepupoBaTb MOHATUAMKU: nNepBoobpasHas,
onpenesiéHHbIN NHTerpan, HaxoOuTb nepoobpasHble
3N1IEMEHTAPHbIX (MYHKUMIA W BbIYUCNATb WUHTErpas no dgopmyre
HbloToHa-JlenbHnua;

HaxoAWTb naowaan naocknx cduryp m obbéMbl Ten ¢
MOMOLLbIO UHTErpana;

NMETb NpeacTaB/ieHne 0 MaTeMaTUYeCKOM MOLEIMPOBAHNN
Ha nNpuMepe cocTaBneHNs guddepeHumanbHblX YpaBHEHUN;

pewaTtb MpukKNagHble 3agayvvn, B TOM 4ucjie CcouunasibHO-
3KOHOMUYECKOro ”n (U3NYECKOro XapakTepa, cCpencTesamu
MaTeMaTM4eCKoro aHaamsa.



TEMATUYECKOE NJIAHUPOBAHUE

10 KJIACC
Kosan4yecTBO 4YacoB D NEeKTPOHHbIe
Ne HanMmeHoBaHue pa3pesioB U Koutpon | Mpaktunue| (uuncpposbie)
n/n TeM nporpamMmmbl Bcero bHble cKMe obpa3oBaTesibHble
paboTbl paboTbl pecypchbl
MHOXeCTBO AEeNCTBUTESIbHbIX
yncen. MHoro4neHs.l. P3LL
1 PauvoHabHbie ypaBHeHus 1 y 24 1 4 https://resh.edu.ru/subject/51/
HepaBeHCTBa. CUCTEMbl IMHENHbIX
YPaBHEHMUI
7 OyHKUMN 1 rpapukn. CTeneHHas 12 1 y) PoOLL
PYyHKUMS C LlenbiM NnokKasaTenem https://resh.edu.ru/subject/51/
ApumeTn4eCcKnin KOpeHb N-oun PSLL
3 creneru. MppalinoHankHele 15 1 2 https://resh.edu.ru/subject/51/
ypaBHEHMA
4 lNoka3aTenbHasa QyHKUNSA. 10 1 y) PoOLL
[Moka3aTenbHble ypaBHEHUS https://resh.edu.ru/subject/51/
5 Jlorapugpmmyeckasa pyHKLKUA. 18 1 y) PoOLL
Jlorapugpmmyeckmne ypaBHeHUs https://resh.edu.ru/subject/51/
6 TpuroHomeTpuryeckmne BbiparkeHus 22 1 4 PoOLL
N ypaBHEHUA https://resh.edu.ru/subject/51/
7 MNocnenoBaTENbLHOCTA U 10 1 2 PoOLL
nporpeccuu https://resh.edu.ru/subject/51/
8 HenpepbiBHbIE (hyHKLWUN. 20 1 4 PoLU
lNpon3BogHas https://resh.edu.ru/subject/51/,
9 MosTOpeHne, 0606LLeHNE, 5 2 PaLU

cucTeMaTusaums 3HaHUN

https://resh.edu.ru/subject/51/



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

OBLLUEE KOJINYECTBO HYACOB 10
MPOIrPAMME

136

10

22




11 KJIACC

KosnunyecTBO 4acoB ONeKTpPOHHbIe
Ne HaunMmeHoBaHMue pa3aenoB u KoHTpon | MNpakTtuue| (undcdposbie)
n/n TeM nporpamMmmbl Bcero bHble cKue obpa3oBaTesibHble
paboTbl paboTbl pecypchbl
1 NccnepnoBaHue yHKLMUIA C 22 1 4 PoOLL
NOMOLLIO MPON3BOLHON https://resh.edu.ru/subject/51/
PoOLL
2 MepsoobpasHast v uHTerpan 12 1 2 https://resh.edu.ru/subject/51/
['pathnKn TpUroHOMeTpPUYEeCKMX PILL
3 (PYHKLMU. TpUroHoMeTpuieckue 14 1 3 https://resh.edu.ru/subject/51/
HepaBeHCTBa
4 VippaunoHanbHble, NnoKasaTesibHble 24 1 4 PoLU
N norapumMmnyeckmne HepaBeHCTBa https://resh.edu.ru/subject/51/
PoOLL
> KomnekcHele yucna 10 1 2 https://resh.edu.ru/subject/51/,
PoOLL
6 HaTypanbHbie 1 Lenble Y1cna 10 ! 1 https://resh.edu.ru/subject/51/
CncTembl paumoHasbHbIX, P3LL
/ pPaLnoHanbHbIX NokasaTe/lbHbIX 12 1 4 https://resh.edu.ru/subject/51/
N NorapuMmnYeCcKmnx ypaBHeHNN
PoOLU
8 3apaym ¢ napameTpamy 16 1 2 https://resh.edu.ru/subject/51/
9 MoBTopeHue, 060bLLeHNE, 16 2 0 PoOLU
cucTeMaTmsaums 3HaHUI https://resh.edu.ru/subject/51/
OBLUEE KOJINYECTBO YACOB 0O 136 10 29

MPOIrPAMME



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/




NOYPOYHOE NNAHUPOBAHME

10 KJIACC
KonunyecTtBo 4acos
KoHTPO HdaT | DNeKTpPOHHbIe
Ne a 7] OBble
N Tema ypoka nbHble | TPAKTH l-l.6¢P
Bcero 60T yeckue | M3y4| oOpasoBaTesibHble
Ela pa60T|,| €HMsA| pecypchl
1 [[MHOXecTBO, onepaunn Haa 1 H"|
MHOXEeCTBaMM N UX CBOMNCTBA https://resh.edu.ru/subject/51/,
y PaLL
2 Ainarpammsl Sunepa-BeHHa 1 1 https://resh.edu.ru/subject/51/
[puMeHeHne TeopeTunKo- P3LL
3 MHO>XeCTBEHHOro annapaTta A4ns 1 hittps://resh.edu.ru/subject/51/
pelleHns 3agad
PaunoHanbHblE Ynucna.
4 ObbIKHOBEHHbIE N OECATUYHbIE 1
Apobun, npoueHTbl, beCKoHeYHbIe
nepuoanyeckme gpobu
PaunoHanbHble Yncna.
5 ObblKHOBEHHbIE W OECATUYHbIE 1
npobu, npoueHTbl, 6eckoHeYHble
nepvoamyeckme gpobu
6 MpuMeHeHne gpobewn 1 NpoLEeHTOB 1 PoLU
ONS peleHns NpuknagHbixX 3a4au https://resh.edu.ru/subject/51/
7 MpumeHeHne apoben 1 NpoLLeHTOoB 1 1
L5 pelleHns npuknagHbIX 3atay



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

NeicTBUTENbHBbIE YUCTA.
PaLMOHaIbHbIE U MPPALIMOHAbHbIE
yncna

ApnmMeTryeckmne onepaunm c
LEeNCTBUTEJIbHbIMIN YNCIaMK

10

Moay/b OeNCTBUTENLHOIO Yncna u
€ro CBOWNCTBa

PoLI
https://resh.edu.ru/subject/51/

11

NpnbaAXEHHbIE BbIYUCEHNS,
NpaBuaa OKPYreHNs, NPUKNIKA 1
OLleHKa pe3ynbTaTa BblYUCIAEHUI

12

OCHOBHbIE METOAbI PeLleHUs
LienblX U APOOHO-PALIMOHASIbHBIX
YPaBHEHWI N HEPABEHCTB

13

OCHOBHbIE METOAbI PeLleHUS
LienblX U APOOHO-PALIMOHASbHBIX
YPaBHEHMWI N HEPABEHCTB

14

OCHOBHble MeTOAbI peLleHNS
LienblX 1 Apo6HO-paLMOHaNbHbIX
ypaBHEHUW N HEPABEHCTB

PaLU
https://resh.edu.ru/subject/51/

15

MHOro4seHbl OT 04HON
nepeMeHHon. leneHune
MHOrO4YJIeHa Ha MHOIO4YJ1eH C
0CTaTKOM. Teopema be3y

PoLU
https://resh.edu.ru/subject/51/

16

MHoOro4neHbl ¢ LenbiMn
KoahuuneHTamun. Teopema Bueta

PoLU
https://resh.edu.ru/subject/51/

17

PelweHne cuctemM NMMHENHbIX
ypaBHeHWA

PoLU
https://resh.edu.ru/subject/51/

18

PelweHne cuctemM NMHENHbIX
YypaBHeHWA



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

19

MaTpuua CUCTEMbI JIMHENHBIX
ypaBHeHui. OnpegennTenb
MaTpuLbl 2X2, ero
reoMeTpU4eCcKnm CMbICS 1
CBOWCTBA; BblYMUCIEHNE €r0
3HayeHus

PoLU
https://resh.edu.ru/subject/51/

20

Onpepenutenb MaTpuubl 2X2, ero
FeOMEeTPUYECKNI CMbICA U
CBOWCTBA; BblYUCNEHNE €r0
3Ha4yeHus

PO
https://resh.edu.ru/subject/51/

21

MpMeHeHne onpenennuTens 4nsa
peLleHns CMCTEMbI JIMHENHbIX
YPaBHEHMUI

22

PelueHne npuknagHbix 3agad C
MOMOLLbIO CUCTEMbI JIMHENHbIX
YyPaBHEHMUI

23

PelweHne npuknalHblx 3agad C
MOMOLLbIO CUCTEMbI JIMHENHBIX
YypaBHeHWA

24

KoHTponbHasa paboTa:
"PauMoHanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTeMbl IMHEeNHbIX
ypaBHeHunn"

25

®yHKUKMSA, crnocobbl 3aaaHNs
yHKLMW. B3anMHO obpaTHble
yHKUMK. KoMno3nums QyHKUMIA

PO
https://resh.edu.ru/subject/51/

26

pPapuK PyHKLMNN. DNeMeHTapHble
npeobpa3oBaHUs rpackos
hyHKUMNI

PO
https://resh.edu.ru/subject/51/

27

ObnacTb onpeaeneHns n

PaLU



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

MHOXXECTBO 3Ha4YeHUN PYHKLUMN.
Hynu qoyHKLUKUK. TpOMeXyTKM 3HaK
NOCTOAHCTBA

https://resh.edu.ru/subject/51/

YETHbIE N HEYETHbIE DYHKLUNN,
MNepuognyeckune yHKLNMN.

PaLU

28 [NpoMeXXyTKN MOHOTOHHOCTH https://resh.edu.ru/subject/51/
pyHKUMN
MakCUMyMbl 1 MUHUMYMb!
29 yHKLUMK. Hanbonbluee n PoOLU
HanMeHbLlee 3HaYyeHne PyHKLUMn https://resh.edu.ru/subject/51/
Ha NPOMeXyTKe
30 JInHeHas, KBagpaTUyHasa 1 PoOLL
APOOHO-NNHENHAsA QYHKLNN https://resh.edu.ru/subject/51/
DNieMeHTapHoe nccnenoBaHne n
31 NOCTPOEeHne rpadnKoB 3TUX
(PYHKLMI
DNieMeHTapHoe nccnenoBaHmne n
32 NOCTPOEHNe rpaPmKoB 3TUX
hyHKUMNI
33 CTeneHb C LesibIM NOKa3aTenem. PoOLL
brnHoM HbloTOHa https://resh.edu.ru/subject/51/
34 CTeneHb C LesibiM NoKasaTesnem. PoOLL
bvHOM HbIOTOHa https://resh.edu.ru/subject/51/,
CreneHHas yHKLNSA C
35 HaTypaJibHbIM U LesbiM PILU
nokasaTesieM. E€ cBoncTBa u https://resh.edu.ru/subject/51/
rpaumk
36 KoHTponbHasa paboTa: "CteneHHas

yHKUMA. EE cBONCTBA M rpaumk"



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

ApumeTn4eCKnin KOpeHb

9 PoOLL
37 HaTypanbHOM CTENEHN W €ro https://resh.edu.ru/subject/51/
CBOWCTBa
ApumeTn4eCKnin KOpeHb P3LL
38 HaTypanbHOM CTENEHN 1 €ro https://resh.edu.ru/subject/51/
CBOWCTBa
Mpeobpa3zoBaHMsa YNCNOBbIX PSLL
39 BEID@XEHIV, COAEPKALLNX CTENEHN https://resh.edu.ru/subject/51/
N KOPHW
Mpeobpa3zoBaHMA YNCNOBBIX P3LL
40 BEID@XEHIV, COAEPKALLNX CTENEHN https://resh.edu.ru/subject/51/
N KOPHW
Mpeobpa3zoBaHMA YNCNOBBIX
41 Bblpa)XEHUIN, CoAepXalLlnx cTeneHun
N KOPHW
ppaunoHanbHble ypaBHEHUS.
42 OCHOBHble MeTOAbl peLleHns PILL
9 https://resh.edu.ru/subject/51/
NppaLMOHabHbIX YPaBHEHUN
NppaunoHanbHble ypaBHEHUS.
43 OCHOBHble MeTOAbl peLLeHns PILL .
9 https://resh.edu.ru/subject/51/
MppaLMOHaNbHLIX YPaBHEHUN
NppaunoHanbHble ypaBHEHUS.
44 OCHOBHble MeTOAbl peLleHns PILL .
9 https://resh.edu.ru/subject/51/
MppaLMOHaNbHLIX YPaBHEHUN
PaBHOCK/IbHbIE Mepexobl B
45 peLlleHnn nppaunoHaabHbIX
YPaBHEHMUI
PaBHOCK/IbHbIE Mepexobl B
46 peLlleHnn nppaunoHaabHbIX

YyPaBHEHMUI



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

PaBHOCUKJIbHbIE Nepexonbl B

47 peLleHnn nppaumoHanbHbIX

YypaBHeHWA

PaBHOCUNbHbIE Nepexoabl B
48 peLlleHnn nppaunoHaabHbIX

YypaBHeHWA

CsoucTBa 1 rpadnk KOpHS N-ou
49 CTeneHn Kak pyHKumm obpaTHOM PoOLL

CTeneHn C HaTypaJibHbIM https://resh.edu.ru/subject/51/

NnoKa3aTesiem

CBONCTBa 1 rpahmK KOPHS N-oi
50 CTeneHn Kak PyHKLUUM obpaTHOM PaLU

CTeneHn C HaTypaJibHbIM https://resh.edu.ru/subject/51/

NnoKa3aTesiem

KoHTponbHasa paboTa: "CBoncTBa u
51 rpadyuK KOPHSA N-OM CTEMNEHMN.

NppaunoHanbHble ypaBHeHNA"
5o CTeneHb C paunoHasbHbIM PaLL

NnoKasaTeJsieM 1 e€ CBONCTBA https://resh.edu.ru/subject/51/
53 CTeneHb C paunoHasbHbIM PaLL

NnoKasaTeJieM 1 e€ CBONCTBA https://resh.edu.ru/subject/51/
54 CreneHb C paunoHaibHbIM PoOLL

NnoKasaTesieM 1 eé CBONCTBa https://resh.edu.ru/subject/51/
55 Moka3aTesibHaa yHKUNS, eé PaLU

CBOWCTBA U rpaduk https://resh.edu.ru/subject/51/
56 Aicnonb3oBaHne rpaunka pyHKLUN PaLU

019 peLleHns ypaBHEeHUN https://resh.edu.ru/subject/51/,
57 icnonb3oBaHWe rpaduka QyHKLUK

019 peLleHns ypaBHEeHUN



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

[Moka3aTenbHble ypaBHEHUS.

PaLU

58 OCHOBHLIE MeTOAR PELIEHIA https://resh.edu.ru/subject/51/,

NnoKasaTeJsIbHbIX YPaBHEHUN

[MoKa3aTenbHble YpaBHEHNS. PSLL
>9 OCHOBHbIE MeTOAR PELIEHIA https://resh.edu.ru/subject/51/,

NnoKasaTeJsIbHbIX YPaBHEHUN

[MoKa3aTeNbHble YpaBHEHNS. PI/LL
60 OCHOBHLIE METOAb! PELLIEH https://resh.edu.ru/subject/51/

NnoKasaTeJsIbHbIX YPaBHEHUN

KoHTponbHasa paboTa:
0l "lNoka3aTesibHaa PyHKLUSA.

[loKa3aTenbHble ypaBHEHNA"
62 JNlorapudm 4yncna. CBoMCTBa PoOLU

Jiorapudma https://resh.edu.ru/subject/51/
63 JNlorapudm 4yncna. CBoMCTBa PoOLU

Jiorapudma https://resh.edu.ru/subject/51/
64 JNlorapudm 4yncna. CBOMCTBa PoOLU

Jiorapudma https://resh.edu.ru/subject/51/
65 [lecATnYHbIe N HaTypabHble PoOLL

Jsiorapudmbl https://resh.edu.ru/subject/51/
66 [lecATuYHbIE N HAaTypabHble PoOLL

siorapudmbl https://resh.edu.ru/subject/51/
67 Mpeobpa3zoBaHune BbIpaXKeHUN, PoOLL

cogepxxawmx norapnmoi https://resh.edu.ru/subject/51/
63 Mpeobpa3oBaHune BbIpaXKeHUN, PoOLL

cogepxxawmx norapnmol https://resh.edu.ru/subject/51/
69 Mpeobpa3zoBaHue BblpaXKeHUN, POLU

cogepxxalwmx norapnmol https://resh.edu.ru/subject/51/
70 Jlorapndgmmyeckasa pyHKUNSA, eé PaLL



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

CBOWCTBA U rpadvk

https://resh.edu.ru/subject/51/

71 Jlorapudmumyeckas gyHKUmnA, eé PoOLU
CBOMCTBA W rpadmk https://resh.edu.ru/subject/51/,
72 Nicnonb3oBaHue rpadmka pyHKLMN PoOLL
019 pelleHns ypaBHeHUN https://resh.edu.ru/subject/51/,
73 icnonb3oBaHWe rpaduka QyHKLUK PoOLU
019 peLleHns ypaBHEeHUN https://resh.edu.ru/subject/51/,
Jlorapnmmyeckme ypaBHeHus. P3LL
74 OCHOBHbIE METO/b! PELLEHIS - https://resh.edu.ru/subject/51/
JIOrapuPMmMYeckKnx ypasHeHun
Jlorapnmmyeckme ypaBHeHuS. P3LL
75 OCHOBHbIE METO/b! PELLEHIS - https://resh.edu.ru/subject/51/
JIOrapuPMmMYeckKnx ypasHeHun
Jlorapngpmmyeckme ypaBHeHus. P3LL
76 OCHOBHbIE METO/b! PELLEHIS y https://resh.edu.ru/subject/51/,
JIOrapuPMmMYeckKnx ypasHeHun
PaBHOCUNbHbIE Mepexobl B
77 peLlleHnn norapnpmmyeckmnx
YypaBHEHMUI
PaBHOCUNbHbIE Nepexoabl B
78 peLlleHnn norapnpmmyeckmnx
YypaBHEHMUI
KoHTponbHasa paboTa:
79 "Jlorapudpmmyeckas QyHKLNA.
Jlorapugpmmyeckune ypaBHeHns"
30 CUHYC, KOCUHYC, TaHIeHC U PoOLL
KOTAHreHC YNCJIOBOr0 aprymeHTa https://resh.edu.ru/subject/51/
81 CUHYC, KOCUHYC, TaHIeHC U PoOLL

KOTaHIreHC YMcaoBOro apryMmeHTa

https://resh.edu.ru/subject/51/



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

82 ApPKCUHYC, apKKOCUHYC ” PoOLL

APKTAHreHC YMCN0BOro aprymMeHTa https://resh.edu.ru/subject/51/
83 ApPKCUHYC, apKKOCUHYC ” PoOLL

APKTAHreHC YMCN0BOro aprymMeHTa https://resh.edu.ru/subject/51/

TpuroHomeTpuyeckas OKpyXHOCTb,
84 onpenesieHne PoOLL

TPUrOHOMETPUYECKMX PYHKLINI https://resh.edu.ru/subject/51/

YMCJI0BOr0 aprymMeHTa

TpuroHomeTpuyeckasa OKpyXHOCTb,
85 onpepnesieHmne PaLL

TPUrOHOMETPUYECKUX PYHKLUN https://resh.edu.ru/subject/51/

4XCJI0BOr0 aprymMeHTa
86 OCHOBHble TPUroHOMeTpUYyeckKne PaLU

opmynbl https://resh.edu.ru/subject/51/
87 OCHOBHble TPUroOHOMEeTpUYeckKne 33

opmynbl https://resh.edu.ru/subject/51/
88 OCHOBHble TPUroHOMeTpUYyeckKne PaLU

opmynbl https://resh.edu.ru/subject/51/
89 OCHOBHble TPUroOHOMETpPUYECKmne PoOLL

opmynbl https://resh.edu.ru/subject/51/
90 Mpeobpa3zoBaHue P3LL

TPUrOHOMETPUYECKNX BbIPaXKeHUI https://resh.edu.ru/subject/51/
91 Mpeobpa3oBaHune PoOLU

TPUrOHOMETPUYECKUX BbIPaXKeHUI https://resh.edu.ru/subject/51/
92 Mpeobpa3zoBaHune PoOLU

TPUrOHOMETPUYECKNX BbIPaXKeHUI https://resh.edu.ru/subject/51/
93 MpeobpasosaHue PaLLU

TPUrOHOMETPUYECKNX BbIPaXKeHUI https://resh.edu.ru/subject/51/
94 PelueHne TpUroHOMeTpU4eCcKmnx PaLU



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

YypaBHEHMUI https://resh.edu.ru/subject/51/
95 PeweHne TPUrOHOMETPUHECKIX PoOLU _
ypaBHEHWUI https://resh.edu.ru/subject/51/
96 PeweHne TPUrOHOMETPUECKIX PoOLU .
YypPaBHEHWNY https://resh.edu.ru/subject/51/
97 PeweHne TPUrOHOMETPUHECKNX
ypaBHeHUN
98 PeweHne TPUTOHOMETPUHECKNX
ypaBHeHWi
99 PeweHne TPUFOHOMETPUYECKIX
ypaBHeHWi
100 PeweHne TPUFOHOMETPUYECKIX
ypaBHeHWi
KoHTponbHasa paboTa:
101 "TpuroHoMeTpuYyeckme BblparkeHuns
N TPUrOHOMETPUYECKmne
ypaBHeHunsa"
MocnenoBaTesibHOCTK, CNOCOObI
102 3a4aHnsa nocnenoBaTesIbHOCTEN. PILL .
MeTo/ MaTeMaTU4eCcKoM MHAYKLH https://resh.edu.ru/subject/51/,
MOHOTOHHbIE N OrpaHUYeHHble
103 nocneposaTtesibHOCTU. cTopus P3LIJ. .
3HE/IM33 BECKOHEYHO MasIbiX https://resh.edu.ru/subject/51/
104 ApumeTieckas nporpeccus E’?t[l-)li://resh.edu.ru/subiect/51/
105 feomeTpusieckas nporpeccus E’?t[l-)li://resh.edu.ru/subiect/51/
106 BeckoHe4Ho ybbiBatoLas PaLL

reoMeTpn4eCKasa nporpeccnA

https://resh.edu.ru/subject/51/



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

107

CyMMa 6eckoHeyHo ybbiBatoLLEN
reoMeTpMYeCcKon Nporpeccuni

PaLU
https://resh.edu.ru/subject/51/

108

JINHENHBIN N SKCMOHEHLMANbHbIN
poCT. Yncno e. dopmysa CNOXKHbIX
NPOLEHTOB

PO
https://resh.edu.ru/subject/51/

109

JINHENHBIN N SKCMOHEHLUMANbHbIN
poCT. Yncno e. dopmysa CNOXKHbIX
NPOLEHTOB

110

Ncnonb3oBaHme nporpeccun ons
peLleHns peanbHblX 3aau
NPUKIAAHOro XxapakTepa

111

KoHTposbHasa paboTa:
"MocnepoBaTeNIbHOCTU U
nporpeccun”

112

HenpepbiBHbIE (hYHKLWM N UX
CBOWNCTBA

PaLU
https://resh.edu.ru/subject/51/

113

Toyka pa3pbiBa. ACMMNTOTHI
rpauKoB YHKLMN

PaLU
https://resh.edu.ru/subject/51/

114

CBoncTBa PYHKLNN HENPEPbLIBHbIX
Ha OTpe3ke

PaLU
https://resh.edu.ru/subject/51/

115

CBoncTBa PYHKLNN HENPEPLIBHbIX
Ha OTpe3ke

116

MeTon NHTEpPBAJIOB OJ15 PeLUeHmns
HEPaABEHCTB

PO
https://resh.edu.ru/subject/51/

117

MeTon NHTEpPBAJIOB OJ15 PeLUeHuns
HEPaABEHCTB

118

MeToa MHTEPBAIOB Osi PELLEHNS
HepaBeHCTB

119

MpyMeHeHne CBONCTB

PaLU



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

HeMNpPepPbIBHbIX PYHKLMIA Ans
peleHns 3aaad

https://resh.edu.ru/subject/51/

MprMeHeHne CBONCTB

y PoOLU
120 | Hempepeiab dykKuAl AN nttps:/iresh.edu.ru/sublect/51
121 [epBasa 1 BTOpas Npon3BogHbIe PoOLL _
pyHKUMN https://resh.edu.ru/subject/51/
122 OnpepeneHue, FeOIvleTpI/I‘-IeCKVIVI PoOLL _
CMbIC/1 NPOU3BOLHON https://resh.edu.ru/subject/51/
123 OnpeueneHmve, (PU3NYECKUIN CMbICH PoOLL _
Npon3BOLHON https://resh.edu.ru/subject/51/
124 YpaBHeHMe KacaTesIbHOW K PoOLL _
rpaPuKy QYHKLNN https://resh.edu.ru/subject/51/
125 YpaBHeHMe KacaTeNbHON K
rpauKy QyHKLMN
126 |_|p0I/I3BOV,EI,HbIe 3JIeMEeHTapHbIX PoOLL .
pyHKLMN https://resh.edu.ru/subject/51/
127 |_|p0I/I3BOV,EI,HbIe 3JIeMEeHTapHbIX POLL .
pyHKLMN https://resh.edu.ru/subject/51/
Mpon3soaHas CyMMblI, P3LL
128 MPON3BEAEHWA, HACTHOTO W https://resh.edu.ru/subject/51/
KOMMO3NLINN PYHKLINIA
Mpon3soaHas CyMMblI, P3LL
129 MPON3BEAEHWA, HACTHOTO W https://resh.edu.ru/subject/51/
KOMMO3NLINN PYHKLINIA
Mpon3soaHas CyMMblI,
130 npounssefeHns, 4acTHOro n
KOMMO3MLNN (PYHKLNIA
131 KoHTponbHasa paboTa:



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

"[Mpon3ssoaHan"

MoBTOpeHne, 0bobLieHwue,

132 cMcTemMaTM3auUns 3HAHUN: 1
"YpaBHeHNa"
MoBTOpeHne, 0bobLieHwue,
133 cucTeMaTusaums 3HaHWNA: 1
"QyHKUMN"
134 NToroas KoHTpoabHaa paboTa
135 Toroeas KOHTposIbHas paboTa
136 MoBTOpeHne, 0bobLieHwue, 1
cmcTemMaTum3auns 3HaHUN
OBLUEE KOJINYECTBO YACOB 0O 136 10 29

MPOIrPAMME




11 KJIACC

n/n

TeMma ypoka

KonuyecrtBo 4yacos

Bcero

KoHTpon
bHble
paboTbl

MpakTunue
cKue
paboTbl

naTta
usyye
HUA

INEeKTPOHH
ble
uundposbie
obpasoBaTe
JNibHblIE

pecypchbl

MprMeHeHne NPon3BOLHON K
NCCNenoBaHM0 YHKLUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

MprMeHeHne NPon3BOLHON K
NCCNefoBaHMO PYHKLUMIA Ha
MOHOTOHHOCTb 1 3KCTPEMYMb

MprMeHeHne NPon3BOLHON K
NCCNefoBaHMIO PYHKLUMIA Ha
MOHOTOHHOCTb 1 3KCTPEMYMb

MpyMeHeHre NPon3BOAHON K
NCCnenoBaHMo QYHKLUMUIA Ha
MOHOTOHHOCTb W 3KCTPEMYMbI

MpyMeHeHre NPon3BOAHON K
NCCnenoBaHMo MYHKLUMUIA Ha
MOHOTOHHOCTb W 3KCTPEMYMbI

MpyMeHeHre NPon3BOAHON K
NCCnenoBaHMo QYHKLUWUIA Ha
MOHOTOHHOCTb W 3KCTPEMYMbI

HaxoxaeHune HanbonbLiero u
HalnMeHbLlero 3Ha4eHunA

HenpepbIBHOM (PYHKLMM Ha OTpe3Ke

HaxoxaeHne HanbosbLuero v




HaVMEHbLLIEro 3HaYeHus
HeNpepbIBHOW YHKLUW Ha OTPe3Ke

HaxoxaeHne HanbosbLuero v
HaMMeHbLUEero 3Ha4YeHus
HenpepbIBHOW YHKLIMN Ha OTPe3Ke

10

HaxoxaeHve HanbonbLLero u
HaVMEHbLLIEro 3HaYeHMs
HeNpepbIBHOW YHKLUW Ha OTPe3Ke

11

HaxoxneHve HanbonbLuero u
HaVMEHbLLIEro 3HaYeHUS
HeMnpepbIBHOM (PYHKLMM Ha OTpe3Ke

12

HaxoxneHve HanbonbLuero u
HaMEHbLLEro 3Ha4YeHUs
HeMnpepbIBHOM (PYHKLMM Ha OTpe3Ke

13

MpuMeHeHVe NPoOn3BOLHON ONs
HaX0XXAEHNSA HaUy4LLIEro peLeHns B
NPUKaAHbIX 3afa4ax

14

MpuMeHeHne NPon3BOLHON NS
HaX0XXAEHNSA HaUy4LLIEro peLeHns B
NPUKNaAHbIX 3afa4ax

15

MpMeHeHne NPoN3BOAHON ANS
onpeaeneHns CKOpoCTn U YCKOPEHNS
npouecca, 3a4aHHOro opmynon nin
rpaukom

16

[MprMeHeHne Npon3BO4HON AN1A
onpeaeneHna CKOpoCTU U YCKOPEHNS
npoLecca, 3a4aHHOro opmyJsion nnu
rpadnuKkom

17

KoMnosnuns yHKUmin




18

KoMno3ununs yHKLmin

19

KoMmno3mumnsa qyHKLnn

20

FeomeTpuyeckme 0bpasbl ypaBHEHWIA
Ha KOOPAMHATHOW NJI0CKOCTY

21

FeomeTpuyeckme obpasbl ypaBHEHNI
Ha KOOPAMHATHOWM NJIOCKOCTY

22

KoHTposibHasa paboTa:
"MiccnepoBaHme OyHKLUMIA C MOMOLLLIO
Npon3BoaHON"

23

NMepBoobpa3Has, 0CHOBHOE CBOWNCTBO
nepBoobpa3sHbIX

24

MepBoobpa3Hble 3n1eMeHTapHbIX
yHKUMIA. [TpaBmsia HaxoXaeHns
nepsoobpasHbIX

25

MepBoobpasHbie 3neMEHTaPHbIX
byHKUMR. [TpaBnia HaxoXX AeHUs
nepBoobpasHbIX

26

NHTerpan. NleomeTpn4eCcKnn CMbICN
NHTerpana

27

BblumcneHne onpenenéHHoro
NHTerpana no opmyse HoOTOHa-
JlenbHuua

28

Bbl4ncneHvne onpenenéHHoro
NHTerpana no popmyse HeOTOHa-
JlenbHuua

29

MpuMeHeHWe nHTerpana ons
HaxOoXXAeHna niowanen naocknx

Guryp

30

MpuMeHeHne nHTerpana ans




HaxoXXAeHnsa 06bEMOB
reoMeTpUYecKnx Ten

MprMepbl peLleHni

31 .
anggepeHumanbHbIX YpaBHEHUN

32 Mpumepsbl peLleHni
andgepeHumanbHbIX YpaBHEHUN
MaTeMaTnyeckoe MoLennmpoBaHme

33 peanbHbIX MPOLEeCCoB C MOMOLLbIO
andgepeHumanbHbIX YpaBHEHUN

34 KoHTposibHasa paboTa:
"MepBoobpasHas n nHTerpan”

35 TpuroHomeTpuyeckne pyHkUUN, NX
CBOWCTBA N rpaukun

36 TpuroHomeTpuyeckme pyHKLNK, Nx
CBOMCTBA U rpaukn

37 TpuroHomeTpuyeckne pyHkUMN, Nx
CBOWCTBA N rpadnkm

38 TpuroHomeTpuyeckme pyHKLNK, Nx
CBOMCTBA U rpaumKku

39 TpuroHomeTpuyeckne pyHkUMN, Nx
CBOWCTBA N rpadnkm
OT60op KOPHEN TPUrOHOMETPUYECKNX

40 YPaBHEHMWI C MOMOLLbIO
TPUTOHOMETPUYECKON OKPYXHOCTH
OT60op KOpPHEN TPUrOHOMETPUYECKNX

41 ypaBHEHUI C MOMOLLbIO
TPUTOHOMETPUYECKON OKPYXHOCTH

42 OT60op KOpPHEWN TPUrOHOMETPUYECKNX

YPaBHEHWI C NOMOLLbIO




TPUrOHOMETPUYECKOW OKPY>XXHOCTU

OT60op KOpPHEN TPUrOHOMETPUYECKNX

43 YypaBHEHW C NOMOLLbIO
TPUrOHOMETPUYECKOWN OKPY)KHOCTU

a4 PelleHne TpMroHOMeTpUYeCKmnx
HEepaBEeHCTB

45 PelleHne TpMroHOMETpUYeCKmnx
HEepaBEeHCTB

46 PelleHne TpUroHOMeTpUYeCKmnx
HepaBeHCTB

47 PelleHne TpMroHOMeTpUYeCKmnx
HepaBeHCTB
KoHTponbHasa paboTa: "Ipadumku

48 TPUrOHOMETPUYECKUX PYHKLNA.
TpuroHomeTpnyeckmne HepaBeHCTBa"

49 OCHOBHble MeTOAbI peLleHns
NMOKa3aTe/lbHbIX HEPaBEHCTB

50 OCHOBHble MeTOAbI peLleHns
NMOKa3aTe/lbHbIX HEPaBEHCTB

51 OCHOBHble MeTOAbI peLleHns
NMOKa3aTe/IbHbIX HEPaBEHCTB

5o OCHOBHble MeTOoAbl peLleHuns
MOKa3aTeJibHblX HEPaBEHCTB

53 OCHOBHble MeTOoAbl peLleHuns
norapugpMmyecKnx HepaBeHCTB

54 OCHOBHble MeTOobl peLleHuns
norapugpMmnyecKnx HepaBeHCTB

55 OCHOBHble MeTOoAbl peLleHuns

norapucMnYecKnx HEPaABEHCTB




OcCHOBHble MeTOoAbl peLLeHuns

56
JIOrapuMmMyYecKx HepaBeHCTB
57 OCHOBHble MeTOAbl peLleHuns
MppaLOHaNbHbIX HEPAaBEHCTB
58 OCHOBHble MeTOAbI peLleHns
NppaLMOHaNbHbIX HEPABEHCTB
59 OCHOBHble MeTOAbI peLleHns
MppaLOHaNbHbIX HEPaBEHCTB
60 OCHOBHble MeTOAbl peLleHns
MppaLOHaNbHbIX HEPAaBEHCTB
61 [pahmn4eckmne MeToabl peLleHuns
MppaLMoHanbHbIX YpaBHEHNI
62 [paryeckne MeToabl peLleHns
MppaLMoHanbHbIX YPaBHEHWI
63 [pahmn4eckmne MeToabl peLleHuns
MoKa3aTeJIbHblX YPaBHEHUI
64 [paryeckne MeToabl peLleHns
NMOKa3aTe/IbHbIX HEPaBEHCTB
65 pathmyeckne MeToabl peLeHuns
NIOrapuPMmMyecKnx ypaBsHeHumn
66 pathmyeckne MeToabl peLleHuns
JIorapuMmMyeckx HepaBeHCTB
67 pathmyeckne MeToabl peleHuns
JIorapuMmMyecKx HepaBeHCTB
pacnyeckne MeTolbl peleHns
68 noKasaTeslbHbIX U IorapuMnyeckmnx
YypaBHEHUI
69 pathmyeckne MeToabl peLleHuns

noKasaTe/lbHbIX 1 orapuMnyeckmnx




YPaBHEHUI

70

[pamyeckne MeToabl peLleHuns
NnoKa3aTesNbHbIX U orapuMnyecknx
HepaBeHCTB

71

[pamyeckne MeToabl peleHuns
rnokKasaTesnbHbIX U NorapupMmnyeckmnx
HepaBeHCTB

12

KoHTponbHasa paboTa:
"WppaunoHanbHble, NoOKa3aTesibHble K
JNiorapndmmyeckmne HepaBeHcTea"

73

KoMmnekcHble yucna.
Anrebpavyeckas u
TpUroHoMeTpuyeckas opMbl 3anuncy
KOMMJIEKCHOr 0 Y1cia

74

KoMnJekCHble Yynucna.
Anrebpavnyeckasn un
TPUroHoMeTpu4yeckaa opmbl 3anncu
KOMMJIEKCHOr0 Yncna

75

ApugpmeTuryeckme onepaumm ¢
KOMMJIEKCHbIMY YnCaamu

76

ApugpmeTunyeckme onepaumm ¢
KOMMNJEKCHbIMU YMCaamu

77

306parkeHne KOMMIEKCHbIX YACES
Ha KOOPAMHATHOW MJIOCKOCTW

78

306parkeHne KOMMIEKCHbIX YNCES
Ha KOOPAMHATHOW MJIOCKOCTW

79

®opmyna Myaspa. KopHUM n-01
CTeneHn U3 KOMNIEeKCHOro Yymcsa

80

®opmyna Myaspa. KopHUM n-01




CTENEHN N3 KOMMJNIEKCHOI0 Y1CJla

anIMeHeHI/Ie KOMMJIEKCHbLIX 4Yucen

81 ANSA peLleHnsa PU3nYecknx n
reoMeTpuyecknx 3afay

82 KoHTponbHasa paboTa: "KoMnekcHble
yucna"

83 HaTypanbHble 1 uesble Yucna

84 HaTypanbHble 1 uesble Yyucna

85 MpuMeHeHne NPN3HaKoB AeJINMOCTH
LesnbiX Ynucen

36 MpuMeHeHne NPN3HaKoB 4eJIMMOCTH
LesnbIX Ynucen

87 MpuMeHeHne NPN3HaKoB 4eJINMOCTH
uenblx Yyncen: HOQ n HOK
MpuMeHeHne Npn3HaKoB 4eJIMMOCTH

88
uenblx Yyncen: HOQ n HOK

89 MNpuMeHeHne Npn3HaKoB 4eSINMOCTH
LenblX YuCen: oOCTaTKy Nno MoLy /o

90 lNpuMeHeHne Npn3HaKoB AeSIMMOCTH
LenblX YuCen: oCTaTKy Nno MoAy /o
MNpuMeHeHne Npn3HaKoB AeSIMMOCTH

91 Lesiblx Yymucen: anroput™m EBknmga ons
pelleHns 3agady B LesblX Ynucaax

92 KoHTponbHasa paboTa: "Teopus Lenbix
yncen"
CncTemMa 1 COBOKYMHOCTb YPaBHEHUN.

93 PaBHOCWJIbHbIE CUCTEMbI U CUCTEMbI-

cnencrtend




94

CuCcTeMaA M COBOKYMHOCTb YPaBHEHWIA.
PaBHOCW/IbHbIE CUCTEMBI 1 CUCTEMBI-
CneacTBus

95

OCHOBHble MeTObl peLleHns CUCTEM
1 COBOKYMHOCTEN paunOHaIbHbIX
ypaBHeHWA

96

OCHOBHble MeTObl peLleHns CUCTEM
M COBOKYMHOCTEN nppaLmoHasbHbIX
ypaBHeHWA

97

OCHOBHble MeTOoAbl peLleHns CUCTEM
N COBOKYMHOCTEWN MOKa3aTesNbHbIX
ypaBHEHWA

98

OCHOBHble MeTOoAbl peLleHns CUCTEM
N COBOKYMHOCTEWN MOKa3aTesNbHbIX
ypaBHEHWA

99

OCHOBHble MeTOoAbl pPeLleHns CUCTEM
1 COBOKYMHOCTEN Norapupmmnyecknx
ypaBHEHWA

100

OCHOBHble MeTObl peLleHNs CUCTEM
N COBOKYMHOCTEWN JIorapummyeckmnx
YPaBHEHMUI

101

[pUMeHeHne CUCTEM K peLLEHNIO
MaTeMaTu4eCcKux 3agay u 3agad u3
pa3nyHbIX 0611acTen Hayku 1
peanbHOWN XW3HW, HTeprnpeTauuns
NoJlyYeHHbIX pe3ynbTaToB

102

MpyMeHeHNe CUCTEM K PELLEHNIO
MaTeMaTUYeCKMX 3aay 1 3ajay 13
Pa3fIMYyHbIX 06NacTen Haykn 1
peanbHOW XXM3HU, HTepnpeTauns




NOJTy4eHHbIX Pe3YyJIbTaTOB

MpUMeHeHNEe HEPABEHCTB K PELLEHNIO
MaTeMaTUYeCKMX 3aay 1 3ajay 13

103 Pa3INyHbIX 061acTen HayKu 1
peanbHOWN XWU3HWN, NHTeprnpeTaumns
NOJIy4EeHHbIX Pe3y/bTaToB
KoHTponbHasa paboTa: "Cucremsl

104 pauMoHabHbIX, MPPaLMOHabHbIX
rnokKasaTeslbHbIX N NorapugpMmnyeckmnx
ypaBHeHunn"

105 PaunoHasibHble ypaBHeHUS C
napameTpamu

106 PauUnoOHanbHble HepaBeHCTBa C
napameTpamu

107 PaunoHasibHble CUCTEMbI C
napaMmeTpamu

108 ppaunoHanbHble ypaBHEHNS,
HepaBeHCTBa C NapaMeTpaMu

109 ppaumoHanbHble CucTemsl C
napameTpammu

110 [Moka3aTenbHble ypaBHEHUS,
HepaBeHCTBa C NapameTpammn

111 lNoka3aTenbHble CUCTEMbI C
napameTpamu

112 Jlorapugmmyeckne ypaBHeHUs,
HepaBeHCTBa C NapameTpammn

113 Jlorapugmmyeckme cucTemsl C
napaMmeTpamu

114 TpuroHoMeTpu4yeckme ypaBHeHusa ¢




napamMeTpamu

115

TpuroHomeTpuyeckmne HepaBeHCTBa C
napameTpammn

116

TpWroHoMeTprYeckne CUCTEMbI C
napamMeTpamu

117

locTpoeHne n nccnenosaHue
MaTeMaTU4YeCcKnx mogenen peasnbHbIX
CUTYauUI C NOMOLLbIO YPABHEHMNI C
napaMeTpamu

118

locTpoeHne n nccnenosaHue
MaTeMaTu4YeckKnx Mmogenen peasbHbiX
CMTYyaLNA C MOMOLLbIO CUCTEM
YypaBHEHWI C NapameTpamu

119

[MocTpoeHue n nccnefoBaHue
MaTeMaTU4eCKnx Moaenen peasnbHbiX
CUTYyaLMin C NOMOLLBIO CUCTEM
YypaBHEHWI C napameTpamu

120

KoHTponbHasa paboTa: "3agayum ¢
napameTtpammn"

121

MosTOpeHne, 0606LLeHNE,
cmcTemMaTm3auns 3HaHUN:
"YpaBHeHunqa"

122

MosTOpeHne, 0606LLeHNE,
cmcTemMaTm3auns 3HaHUA:
"YpaBHeHuna"

123

MosTOpeHne, 0606LLeHNE,
cucTeMaTm3auns 3HaHUR:
"YpaBHeHns. CucTembl ypaBHeHUN"

124

MosTOpeHne, 0606LLeHNE,




cmcTemMaTu3auns 3HaHUN:
"HepaBeHcTBa"

MosTOpeHne, 0606LLeHNE,

125 cncTeMaTusaums 3HaHWNA: 1
"HepaBeHcTBa"

MoeTopeHne, 0bobuieHwne,

126 cucTeMaTusaums 3HaHWNA: 1
"HepaBeHcTBa"

MoeTopeHne, 0bobuieHwne,

127 cncTeMaTusaums 3HaHWNA: 1
"Mpon3BoaHas n eé npuMeHeHme"
MosTopeHne, 0bobuieHwne,

128 cucTemMaTu3aunsg 3HaHUN: 1
"Mpon3BoaHas n eé npuMeHeHme"
MosTOpeHne, 0606LLeHNE,

129 cucTemMaTu3aunsg 3HaHUN: 1
"Mpon3BoaHas n eé npuMeHeHme"
MosTOpeHne, 0606LLeHNE,

130 cmcTemMaTm3auns 3HaHun: "MIHTerpan 1
N ero npuMeHeHme"

131 MosTOpeHne, 0606LLeHNE, 1
cmcTemMaTm3auns 3HaHUn: "OyHKLNN"

132 MosTOpeHne, 0606LLeHNE, 1
cmcTemMaTm3auns 3HaHUn: "OyHKLNN"

133 MosTOpeHne, 0606LLeHNE, 1
cmcTemMaTm3auns 3HaHUn: "OyHKLNN"

134 NToroBasi KOHTpoJsibHas paboTa 1

135 NToroeas KoHTposbHasa paboTa 1

136 MosTopeHne, 0bobuieHwne, 1




‘ cucTeMaTm3aumsa 3HaHUN

OBLLUEE KOJINYECTBO HYACOB MO MPOIPAMME

136

10
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