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NMOACHUNTEJIbHAA SATTMCKA

YuebHblil Kypc «Asrebpa U Hadana MaTtemMaTU4eckoro aHanmsa» AB/AETCA
O4HMM K3 Hambosiee 3HAUYMMbIX B MporpamMme cpefHero o6buiero o6pasoBaHus,
MOCKO/bKY, C OAHON CTOPOHbLI, OH 06ecrneyYnBaeT UHCTPYMEHTalbHYO0 6a3y Ans
N3yYeHNs BCEX eCTECTBEHHO-Hay4YHbIX KYpCOB, a C APYroil CTOPOHbI, opmupyeT
NOrNYecKoe M abCTpaKTHOE MbILU/IEHNE 06YyYaroLWmnXca Ha YPoBHE, He06X0AUMOM
A1 OCBOEHUA UH(OPMATMKK, 0OLLECTBO3HAHUSA, UCTOPUX, C/IOBECHOCTM U APYTUX
amcumnavH. B pamkax AaHHOro y4yebHOro Kypca obydarolimecs OBflafeBatoT
YH/BEPCA/IbHbIM  13bIKOM COBPEMEHHON HayKu, KoTopas (opmynvpyeT CBOW
[AOCTUDKEHUSA B MaTemMaTmnyeckom opme.

YuebHblil Kypc anrebpbl 1 Hayas MaTeMaTU4eCcKoro aHasmsa 3aknajblBaet
OCHOBY [A/11 YCMELIHOr0 OB/lafieHNs 3aKOHaMW (PU3MKK, XUMUK, BUOoNoruu,
MOHUMaHWSA OCHOBHbIX TEHAEHUMIA Pa3BUTUA 3KOHOMUKN 1 OBLLECTBEHHOW YXXM3HMU,
MO3BOMIAET OPWEHTUPOBATLCA B COBPEMEHHbLIX UMMPPOBLIX U  KOMMbIOTEPHbIX
TEXHO/IOTUAX, YBEPEHHO MCMOMb30BaTb MX ANA AasbHelero obpasoBaHUs M B
MOBCEeAHEBHOW XWM3HW. B TO XKe Bpems OBnafeHve abCTpakTHbIMK U NOrMYeCKM
CTPOTUMW KOHCTPYKUMAMM anredbpbl U MaTemMaTMyeCcKoro aHajvsa passuBaeT
YMeHVEe HaxoauTb 3aKOHOMEPHOCTM, OOOCHOBbLIBATb WCTUHHOCTb, [0Ka3blBaTb
YTBEPXKAEHNA C MOMOLLBIO MHAYKLUMN U paccyxiaTb AefyKTMBHO, UCNONb30BaThb
0000LeHNe M KOHKpeTusauuo, abcTparMpoBaHvMe W aHaloruto, (opmMupyet
KpeaTMBHOE N KPUTUYECKOE MbILLIEHNE.

B xoge usydeHus yyebHOro Kypca «Anrebpa M Havana maremMaTtunyeckoro
aHa/im3a» 06y4aroLmMecs Mnony4varoT HOBbIA OMbIT PelleHus NMPUKIagHbIX 3afad,
CaMOCTOSATE/IbHOrO MOCTPOEHNA MaTeMaTUYeCKUX MOLenel peasibHbIX CUTYauuin,
WHTEpNpeTaumMn  MOMIYYEHHbIX  PELleHWin,  3HAKOMATCA €  Npumepamu
MaTemMaTU4yeckux 3aKOHOMepPHOCTeW B MNPUPOLEe, Hayke W UCKycCTBe, C
BblAAtOLLMMUCA MaTEMATUUYECKUMU OTKPBITUAMU U MX aBTOPaMN.

YuebHblin Kypc 06nafaeT 3HauMTeNbHbIM BOCMUTATE/IbHBIM MOTEHLMAIOM,
KOTOPbIN peann3yeTcss KakK 4epe3 Y4yeOHblii MaTepuas, CrocoB6CTBYHOLLNIA
(hOPMUPOBAHMNIO Hay4YHOr0 MWPOBO33PEHUS, TaK U 4epe3 creunuduky ydebHOM
[eATeNIbHOCTK,  TPebyrolein NPOLO/MKUTENbHON  KOHLUEHTpauum  BHUMAHWUS,
CaMOCTOATE/IbHOCTK, aKKYypaTHOCTM W OTBETCTBEHHOCTM 3a  MOJyYEHHbIN
pesy/nbTar.

B ocHoBe MeTOAaMKu 06yyeHus anrebpe M Havyalam MaTemaTuyecKoro
aHanmM3a NeXNT AeATeNbHOCTHbIA NPUHLMN 00YYeHs.

B cTpykType y4ebGHOro kypca «Anrebpa u Hayasa MaTeMaTuyeckoro
aHanM3a» BblAeNeHbl CNefyloLie CoAepXKaTeNlbHO-MeToANYeCcK e NnMHUK: «Yucna
N BbIYNCNEHNS», «DYHKUUN N TpapuKn», «YpPaBHEHUA U HepaBeHCTBay», «Havana
mMaTeMaTU4yeckoro aHanmsa», «MHOXecTBa W NorMka». Bce OCHOBHbIE



COiepXKaTeNbHO-METOAMYECKME JIMHAM U3YYalOTCA Ha MNPOTSHKEHUM ABYX NeT
00y4YeHMss Ha YpPOBHE CpefiHEro o6Llero o6pa3oBaHMs, €CTECTBEHHO [0MOJHASA
ApYr Apyra v nocTeneHHO HacbIWwascb HOBbIMW TeMamu U pasfdenamu. [daHHbIi
YUYeOHbIA KypC SBMSIETCA WHTErpaTMBHbIM, MOCKO/IbKY 00beAuHsieT B cebe
COePXKaHMe HECKO/IbKMX MaTeMaTUyeCKUX [AUCLMIIINH, TakMxX Kak anreopa,
TPUrOHOMETPUSA, MaTemMaTUYeCKNA aHanmn3, Teopust MHOXECTB, MaTemaTuyeckas
nornka u pgpyrue. Mo mepe TOro Kak obyudarouivecs OBnafeBatOT BCE 60nee
LUIMPOKMM MaTemMaTUYeCcKUM annaparoM, y HUX MocnefoBarte/ibHO (hopMupyeTcs v
COBEPLUEHCTBYETCA YMEHMe CTPOUTb MaTemMaTU4Yeckyrd Mofe/lb  peasibHOW
CUTYyauun, NPUMEHSATb 3HaHUS, NOyYeHHbIe MPU M3YyYeHUU y4ebHOro Kypca, Ans
PELLEHNs CaMOCTOATENIbHO CHOPMYNMPOBAHHON MaTeMaTUUECKON 3afaun, a 3aTeM
WHTEPNPEeTNPOBaTL CBOW OTBET.

CopepkaTenlbHO-MeToAMYEeCKas NNMHUA «Yncna 1 BbIYMCNEHWS» 3aBepLuaeT
(hopMMpOBaHMEe HaBbIKOB MCMO/b30BaHNUA AEACTBUTE/IbHBIX YMCEN, KOTOPOe Obls10
HayaTo Ha ypOBHE OCHOBHOI0 00LLero obpa3oBaHusi. Ha ypoBHe cpeaHero o6Luero
obpa3oBaHMs  0C060e  BHUMaHWe  yaensercs  POPMMPOBaHMIO  HABbIKOB
paUMOHabHbIX BbIMMCNEHWIA, BK/IOYAKOWMX B Ce6S1 UCMOMb30BaHME Pa3INYHbIX
(hopm 3anucy uucna, ymeHue fenatb NPUKUAKY, BbIMOMHATL MPUGIMKEHHbIE
BbIYMC/IEHNA, OLLEHMBATb YMCNOBbIE BbIPAXEHWA, paboTaTb C MaTeMaTUYeCKUMM
KOHCTaHTaMK. 3HaKOMble O0O6y4YaloLMMCA MHOXECTBa HaTypasibHbIX, LefblX,
pauMOHa/IbHbIX W OEACTBUTENbHbLIX — 4YMCeNn  AOMOSHAKTCA  MHOXECTBOM
KOMMJIEKCHbIX 4mncen. B KaxgoM M3 3TUX MHOXECTB pacCMaTpuBatoTCH
CBOMCTBEHHblEe €My Creuuguyeckue 3agaunm U ornepauun: AeneHve Haueno,
onepupoBaHMe OCTaTKaMW Ha MHOXeCTBe LefblX 4ucen, 0ocobble CBOWCTBA
paUMOHa/IbHbIX U MppPauMOHabHbIX YKCeS, apuipMeTUYECKMe Onepaumn, a Takxke
N3BMIEYEHNE KOPHSA HATypaslbHOW CTEMeHM Ha MHOXECTBE KOMMJEKCHbIX YMCEN.
Bnarogaps nocnegoBaTeNlbHOMY PacLUMPEHUIO Kpyra WMCNOoNb3yeMblX YUCEN W
3HAKOMCTBY C BO3MOXXHOCTAMM WX MPUMEHEHUSA ONA PELLeHNSA Pa3/InyHbIX 3ajad
(hopmupyeTcs NpeAcTaBfeHVe O eMHCTBE MaTeMaTUKN KaK Hayku U eé ponn B
MOCTPOEHUN MOJENeN peaslbHOro Mupa, LUMPOKO MCNO/b3yHTCA 0600LeHNe ©
KOHKPETU3aLus.

JINHWS «YPaBHEHWSI N HEPaBEHCTBAa» PEaN3YeTcs Ha MPOTSHKEHUU BCErO
00y4yeHMss Ha YpOBHe cpefHero obuiero 06pas3oBaHMsA, MOCKOMbKY B KaXAOM
pasgene [llporpamMmbl MPeayCcMOTPEHO peLLeHe COOTBETCTBYHOLWIMX 3agady. B
pesynbTaTe oOyvatouimecs OBMafeBalOT Pa3/IMYHbIMKA  METOAaMMU  pPeLLeHus
PaUMOHa/IbHBIX,  UppauMOHa/IbHbIX,  MOKa3aTe/lbHbIX,  /IOrapuUPMUYECKUX U
TPUrOHOMETPUYECKNX YPaBHEHWIA, HepaBeHCTB W CUCTeM, a Takxke 3afau,
cofepXkawmx napametpbl. [MofyyeHHble YMEHUS LUMPOKO MCMOJb3YHOTCA Mpu
nccnegoBaHNM PYHKLUMIA C MOMOLLbIO MPOU3BOAHOM, NPU PeLeHMN NPUKNaaHbIX



3alay 1 3aa4y Ha HaxoXXAeHWe HaMbONbLUNX Y HAMMEHbLUNX 3HAYEHWI PYHKLNN.
[aHHasa cogepxkartesibHast IMHUA BK/IOYaeT B Cebs Takke POpMMpoBaHMe YMEHU
BbINOMHATL ~ pacyéTbl N0  popMynam, npeobpa3oBaHWs  pauMOHa/IbHbIX,
NppaumoHaNbHbIX Y TPUTOHOMETPUYECKMX BbIPKEHWUA, & TakXKe BbIPKEHWUN,
COepXKalMx CTerneHn W norapugmbl. bnarogapa n3yyeHMIo anrebpavyeckoro
matepvana  MPOUCXOAUT  AafibHeilllee  pasBUTME  alITOPUTMUYECKOTO 1
abCTPaKTHOro MbILLNEHMST 06YyyatoWMXCs, POPMUPYIOTCH HaBbIKA AeAYKTUBHbIX
paccy>keHuin,  paboTbl C  CUMBO/IbHbIMW  (pOpMamu,  MpeLcTaB/eHUs
3aKOHOMEPHOCTEN W 3aBUCMMOCTE B BUAE PaBEHCTB M HepaBeHCTB. Anrebpa
npegnaraetT 3PQeKTVBHbIE WHCTPYMEHTbI [N PELIeHUs NPaKTUYECKUX U
eCTECTBEHHO-Hay4YHbIX 3afad, HarfsaHO AEMOHCTPUPYET CBOM BO3MOXKHOCTM Kak
A3blKa HayKMW.

CopgepxxatenbHO-MeToANYECKas NUHMS  «DYHKUMM U TpaiMKu»  TECHO
nepenseTaeTcs C APYrMMy NIMHUAMK Y4eBHOro Kypca, NMOCKOJSIbKY B KakOM-TO
CMbIC/Ie 3afaéT Noc/ef0BaTe/IbHOCTb U3yUeHns MaTepuana. 3yyeHune CTerneHHOMN,
rnokKasaresibHOi, NorapuPMmMYecKort 1 TPUrOHOMETPUYECKNX (YHKLMIA, NX CBOMCTB
N rpatMKoB, MCNONb30BaHNE (PYHKUMIA ANA pelleHns 3adad n3 Apyrux yyebHbix
NPeLMETOB U peasibHOM YKU3HN TECHO CBA3AHO Kak C MaTeMaTUyeCKMM aHa/IM3oM,
TaK U C pelleHneM YypaBHEHWA WU HepaBeHCTB. lMpy 3TOM 60/bLIOE BHUMaHWE
yaenseTcs popMMpoBaHMUI0 YMEHUSI BblpaaTb (hOpMYynamm 3aBUCUMOCTU MeXAY
pasIMyHbIMKA  BENMYMHAMKN, WCCNeA0BaTb MOMYYeHHble (YHKUUW, CTPOUTb WX
rpadmkn. Matepuan 3aToil cofep)kaTe/lbHOM IMHUW HaleNeH Ha pa3BUTNE YMEHWIA
M HaBbIKOB, MO3BOMIAIOLLMX BblpaXaTb 3aBUCUMOCTM MeXAy BeuyMHamu B
pasMYHOM (Popme: aHa/IMTUYECKON, rpadnyeckor 1 CnoBecHOW. Ero msyudeHme
CMOCOOCTBYET  PasBUTUIO  aITOPUTMUYECKOTO  MbILW/IEHNSA, CMOCOBHOCTN K
006006LLEHNIO N KOHKPEeTM3aLmMmM, NCNONb30BaHUIO aHa/Ior .

CofepxxartenibHasa nnHUA «Havana MaTeMaTMyeckoro aHanmMsa» Mo3BoseT
CYLLECTBEHHO pacLUMpUTb KPYr Kak MaTeMaTW4ecKux, Tak U MPUKIagHbIX 3a4ad,
AOCTYMHBbIX 00y4aroLMMCS, TaK KaK Yy HUX MOSIBNSETCA BO3MOXHOCTb CTPOUTb
rpaukn  CNOXHbIX (QYHKUWIA, OnpeaensaTb WX HambonblUMe M HavMeHbLUVe
3HAYeHUs, BbIYUCNATL MAoWaan Guryp n o6bEMbI Ten, HaxoAuTb CKOPOCTU U
YCKOPEHUs npoueccoB. [laHHas cojepxxaTtefibHas JIMHUA OTKPbIBaeT HOBbIE
BO3MOXXHOCTWM MOCTPOEHUSI MaTemMaTUYecKUX MOAenell peasibHbIX CUTyaLuia,
MO3BOJISIET HAxXOAUTb Haunydyllee pelleHne B MNPUKNaaHbIX, B TOM 4uCne
COLMa/IbHO-9KOHOMUYECKMX, 3ada4ax. 3HaKOMCTBO C OCHOBaMWN MaTemMaTU4ecKoro
aHa/sm3a CnocobCTBYeT pasBUTUIO abCTPaKTHOro, (hopMasibHO-M0rMYeCKoro u
KPeaTMBHOIO MbILLEHNS, (HOPMUPOBAHMUIO YMEHWIA pacrno3HaBaTb MPOSB/EHUS
3aKOHOB MaTemMaTuKN B Hayke, TEXHUKe M UCKyccTBe. Oby4aroLimecs y3HatT 0



BblAAlOLWMXCA pe3ynbTaTax, MOMYYeHHbIX B XO4e pasBUTUA MaTemMaTUKU Kak
HayKu, 1 06 nx aBTopax.

CopgepxaTenbHO-MeToAuYeckas NMMHUS «MHOXECTBa M NIOTMKa» BKIKOYAET B
cebsi 3MeMEHTbl TeOpUM MHOXECTB U MaTemaTU4eckon JIOTUKW. TeopeTuKo-
MHO>XECTBEHHbIE MPeACcTaBeHNs MPOHN3LIBAIOT BECb KYPC LUKO/IbHOW MaTeMaTUKW
N npegnaratoT Hambonee YHMBEPCAIbHbIN A3bIK, 00bEAVHANOWMIA BCe pasfesbl
MaTeMaTUKN 1 €€ NPWIOXKEHUA, OHWM CBA3bIBAKOT pasHble MaTeMaTuyeckue
OUCUMNAUHBL U UX TMPUNOXEHUs B eAuHoe Uenoe. [103ToMy BaXHO [aTb
BO3MOXHOCTb  0by4aroLlleMycs MOHMMaTb TEOPETUKO-MHOXECTBEHHBIN  SA3bIK
COBPEMEHHOI MaTemMaTUKN U UCMO0/b30BaTh €ro A/ BbIpaXKeHUA CBOUX MbIC/IEN.
ApyruvM  BaXKHbIM MNPU3HAKOM MaTemMaTUKW KakK HaykKu crefyeT MpusHaTb
CBOMCTBEHHYIO €M CTPOrocTb 0OO0CHOBaHWA W CriefoBaHWe OrnpeneiéHHbIM
npaBvnaMm  NOCTPOEHMs  [OKa3aTe/IbCTB.  3HAaKOMCTBO C  3/IeMeHTamu
MaTemMaTu4eckon JIOTMKW CMocO6CTBYET pPasBUTUIO JIOTMYECKOr0  MbILU/IEHNS
06yyaroLLMxcs, NO3BOMSET UM CTPOUTb CBOU PacCyXXAeHWst Ha OCHOBE NIOrMYECKMX
npaswn, hOPMUPYET HaBbIKM KPUTUYECKOTO MbILLIEHMS,

B yuyebHOM Kypce «Arebpa W Hayana MaTemMaTMyecKoro aHanmsa»
MPUCYTCTBYIOT OCHOBbI MaTemaTU4eckoro MOAeNMpoBaHWs, KOTOpble MpPU3BaHbl
Crnoco6cTBOBaTh  (JOPMMPOBAHMIO HABLIKOB MOCTPOEHUS MOfeNeil  peasibHbIX
CUTyauuin, MCCNefioBaHUS 3TUX MOAENe C MOMOLWbK annapara aarebpbl u
MaTemMaTU4eckoro aHanusa, WHTepnpeTauuMn MonyyYeHHbIX pe3ynbTaToB. Takue
3a/laH1sA BMNeTeHbl B KXKAbIA 13 pa3fenioB NporpaMmMbl, NOCKOLKY BECH MaTepuan
y4ebHOro Kypca LUMPOKO MCMNOMb3YeTCA A5 PelleHns NpuknagHbiX 3agad. Mpu
peleHnn  peasibHbIX — MPaKTMYeCKMX  33dad  obydarolimecs  pasBumBatoT
HabMoaaTeNlbHOCTb, YMEHME HaxoAuTb 3aKOHOMEPHOCTW, abCcTparmpoBaThCs,
MCMOMb30BaTb  aHasiormMo, 0606Watb M KOHKPETU3MpoBaTb  Mpobriemy.
[eATeNbHOCTb MO (POPMMPOBAHMIO HABbLIKOB PeLUeHWs MPUKAagHbIX  3afad
OpraHu3yeTcs B MpoLecce n3yyeHns BCeX TeM y4ebHOro Kypca «Anrebpa n Havana
MaTemMaTU4ecKoro aHanmsa.

Ha wun3yuyeHne y4yebHOro Kypca «Anrebpa M Hayasa MaTeMaTMyecKoro
aHanmnsa» oTeBoanTca 272 yaca: B 10 knacce — 136 yacos (4 yaca B Heaento), B 11
Knacce — 136 4acoB (4 4aca B HefleNto).



COLOEP>XAHWVE OBYUYEHWNA
10 K/TACC

Yucna n BblYnCneHns

PaunoHanbHble 4yncna. OBbIKHOBEHHbIE M [ECATUYHbIE APOOW, MPOLEHTHI,
GeCKOHeYHble nepuogunyeckne Apobu. MNpumeHeHe Apobeit U NPOLEHTOB ANA
peLleHmns NPUKNaHbIX 3a4ay U3 pasIMyHbIX 0TPac/Iein 3HaHWI 1 peanibHOM XU3HMW.

[encTBuTeNbHbIE  unMcna. PauuoHaNbHble W MppauyMoHa/IbHble  Yuncra.
ApvdmeTnyeckne onepaumm € AeWCTBUTENbHbIMKM  yucnamu.  Mopgynb
[eCTBUTE/IBHOIO YKCNa U ero CBOMCTBA. [pubIMKEHHbIE BbIYMCIEHNS, NpaBuia
OKpPYT/IeHWs, MPUKNAKA 1 OLLeHKa pe3y/ibTaTta BblYMC/IEHNIA.

CteneHb C UenbiM nokasaTenem. buHOM HbloTOHa.  Icnonb3oBaHue
noaxoAsLen hopMbl 3anncy AeCTBUTENIbHBIX YMCEN 418 PeLLUeHNS NPaKTUYECKMX
3a7a4y 1 NpeLCcTaB/IeHNsA JaHHbIX.

ApUPMETNYECKNIA KOPEHb HATYpPasIbHOW CTEMEHM U ero CBOMCTBA.

CTteneHb C pauMoHanbHbIM MNOKa3aTeneM W €& CBOWCTBA, CTEMEeHb C
[eNCTBUTENIbHbIM NMOKa3aTenem.

Norapugm umucna. CeowctBa norapumMa. [ecAaTnyHble U HaTypasibHble
norapupmbl.

CUWHYC, KOCWHYC, TaHreHC, KOTaHreHC 4MC/I0BOro aprymeHta. ApPKCUHYC,
aPKKOCVHYC W apKTaHIeHC YMC/I0BOr0 apryMeHTa.

YpaBHeHUA 1 HepaBeHCTBa

ToxaecTBa W TOXAECTBEHHble Mpeobpa3oBaHUs. YpaBHEHWE, KOPEHb
YpaBHeHNsA. PaBHOCWU/bHbIE YpPaBHEHWUA W YpaBHEHWUA-CNeACcTBUSA. HepaBeHCTBO,
peLleHne HepaBeHCTBa.

OCHOBHblE MeTO/bl PeLleHns LefbiX 1 Ap0OHO-paLMOHaIbHbIX YPaBHEHWUIA 1
HepaBeHCTB. MHOro4neHbl OT OAHOW MepeMeHHOW. [efneHne MHOrousieHa Ha
MHOrousieH ¢ ocTtatkoMm. Teopema bBesy. MHorouneHsl C  UenbIMK
KoathpuumeHTammn. Teopema BueTta.

Mpeobpa3oBaHMA YNCIOBbLIX BbIPXKEHWIA, COLEPXKaLLMX CTENEHN U KOPHW.

VppaumnoHasbHble ypaBHeHus. OCHOBHbIe MeTO/bl peLleHuns
nppaLoHaIbHbIX YPaBHEHUI.

MokasatesibHble ypaBHeHWA. OCHOBHblE METOAbl PeLleHUs MoKasaTe/lbHbIX
YPaBHEHWIA.

MpeobpaszoBaHme BbIpaXXeHWA, COAePXKaLLMX TorapuMbl.

Norapugpmnyeckmne ypaBHeHus. OCHOBHbIe MeTOo/b! peLleHuns
NorapuMnYeCKnNX YpaBHEHNIA.

OCHOBHbIE TPUrOHOMETPUYECKME hopmy/ibl. MpeobpazoBaHue
TPUrOHOMETPUYECKNX BbIPaXKEHWNIA. PeLLieHre TPUTOHOMETPUYECKUX YPaBHEHNIA.



PelLeHWe CUCTEM JIMHENHbIX YpaBHeHMn. Martpuua CUCTEMbl JIMHENHbIX
ypaBHeHWA. Onpegenntens MaTpuubl 2X2, €ro reomMeTpuyeckuin CMbICn W©
CBOWCTBA, BbIYUC/IEHWNE €r0 3HAYEHUSs, NMPUMEHEHWE ONpPeaennTens ANa peLleHuns
CUCTEMbl JIMHENHBbIX YpaBHEHWW. PelleHMe MpUKNagHbIX 33g4ad4 C MOMOLLbIO
CUCTEMbI JIMHEMHbIX YypaBHeHWI. lccnegoBaHMe MOCTPOEHHOM Mofdenn ¢
MOMOLLIbIO MaTpUL, 1 ONpeaennTenei.

[MocTpoeHMe maTeMaTUYecKuX Mofener peanbHOM CUTyauuu C MOMOLLbHO
YpaBHEHMI N HepaBeHCTB. lpYMeHeHWe YpaBHEHWA W HEPaBEHCTB K PELUEHUIO
mMaTemaTuyeckux 3agay u 3afad M3 pasinyHbIX 006/1aCTell HaykKu W peasibHOM
XU3HW.

PYHKUMN N rpamKum

®PyYHKUMA, Crnocobbl 3agaHud  (YHKUuW. B3aumHO o06paTHble (YHKUUW.
Komnosnumsa QyHKunin. pagnk QYyHKUMKW. 3neMeHTapHble npeobpa3oBaHUs
rpamKoB hyHKLWINA.

O6nacTb onpefeneHns U MHOXECTBO 3HayYeHU yHKUMK. Hynm yHKumK,
[MpoMeXyTKM 3HAKOMNOCTOAHCTBA. YETHbIE M HEYETHbIE PYHKUNK. [epnoamyeckme
(OYHKUMW. TIPOMEXYTKM MOHOTOHHOCTU (PYHKUMKU. MakCcMymbl U MUHUMYMbI
(OyHKUMKW. HanbosbLlee 1 HaMMeHbLLee 3HaYeHNS PYHKLMN Ha NPOMEXYTKE.

JlnHeiHas, KBagpaTWyHas W APOOHO-NIMHeNHas (PYHKUMW. nemeHTapHoe
nccnefoBaHve 1 MOCTPOEHUE NX TPAPUKOB.

CTeneHHass PYyHKLMA C HATYpasIbHbIM 1 LiefibIM Nokasatenem. E& cBoicTBa 1
rpadmk. CBoicTBa M rpatiMK KOPHS N-OM CTeMneHM Kak (YHKUUKM 06paTHOM
CTEMEeHN C HaTypa/IbHbIM MOKa3aTesiem.

MokasaTtefnbHast U forapuMmyeckas (PYHKUUKW, UX CBOIMCTBA U rpadimKu.
cnonb3oBaHue rpatimkoB PYHKLMIA 415 PeLLeHNs YpaBHEHWIA.

TpUroHOMeTpMYeCKass OKPY)XXHOCTb, OrpefesieHne  TPUrOHOMETPUYECKUX
(hYHKLMIA YNCNOBOTO apryMeHTa.

PYHKUMOHA/IbHbIE  3aBUCMMOCTU B peasibHbIX MpOLeccax W SAB/EHUSX.
["pathmkm peasibHbIX 3aBUCUMOCTEN.

Hauana matemaTnyeckoro aHasimsa

[MocnepoBaTelbHOCTK, CNOCOObLI  3afaHna nocnefoBaTenbHOCTen. MeToj
MaTemMaTn4ecKonm NHAYKUNW. MOHOTOHHbIE 7 OrpaHUYeHHble
roc/efoBarTesibHOCTU. CTOpnA BO3HUMKHOBEHMSA MaTeMATUYecKoro aHanmsa Kak
aHanmM3a 6eCKOHeYHO MaslbIX.

ApuimeTnyeckas 1 reoMeTpuyeckas nporpeccumn. becKoHeyHo yobIBatoLLas
reomeTpuyeckas nporpeccust. Cymma 6eCKOHeYHO YOblBatoLeli reoMeTpruyecKoi
nporpeccun. JINHeHbIA N 3KCMOHEHLMaNbHbIA POCT. Yuncno e. Popmyna CnoXHbIX
MPOLEHTOB. VIcno/ib30BaHME Mporpeccuy A1 PeLleHns  peasibHbIX  3adad
NPUKNaLHOro XapakTepa.



HenpepbiBHble (OYHKUMWM W KX CBOWCTBA. TOYKM pa3pbiBa. ACMMMTOTHI
rpaMkoB (yHKUMiA. CBoWCTBA (DYHKUMIA HernpepbiBHbIX Ha OTpeske. MeTop
WHTEPBA/IOB /11 PeLleHNs HepaBeHCTB. [1pUMeHEeHWe CBOWCTB HeMnpepbIBHbIX
(hYHKLMIA 0N peLueHns 3agad.

MepBas 1 BTOpas NPoM3BOAHbIE yHKLMKN. OnpeaeneHne, reOMeTpuYecKnii u
(hM3MYECKNIA CMbIC/T NMPON3BOAHON. Y paBHEHWNE KacaTe/lbHOW K rpatimky hyHKUUN.

[Mpon3BOAHblE  3/leMeHTapHbIX  QYyHKUMiA.  Tlpon3BogHas  CyMMbl,
NPOM3BEAEHMNS, YaCTHOIO Y KOMMO3NLMN PYHKLWIA.

MHoXecTBa 1 flornkKa

MHOXeCTBO, Onepaumn Haf MHOXeCTBaMM WM KX CBOKMCTBa. [uarpammbl
dinepa—BeHHa. [pMMeHeHWe TeOpPeTMKO-MHOXECTBEHHOro annapara A/
OMMCaHNA peasibHbIX MPOLECCOB U ABMIEHWIA, NMPW PelleHnn 3agady uU3 apyrux
y4ebHbIX NpeamMeToB.

OnpefeneHue, Teopema, CBOWCTBO MaTeMaTM4ecKoro OO6bekTa, CeACTBUe,
[0Ka3aTeNbCTBO, PABHOCU/IbHbIE YPaBHEHUS.

11 KNNTACC

Uumcna n BblUUCIEHUSA

HatypasibHble 1 uenble yucna. MNMpumeHeHne NMpU3HaKoB Ae/IMMOCTU LiefbIX
ymcen, Hambonblnin obwnin genutens (ganee — HOZL) v HavMeHbluee 06Lee
KpaTHoe (ganee — HOK), octaTkoB No MoAaynto, anroputma EBknnga ansa pelleHus
3a/lay B LeNbIX Yyncnax.

KomnniekcHble umucna. Anrebpanyeckas UM TpPUrOHOMeTpUYecKas (hopMmbl
3aMMcy KOMMJIEKCHOro umcnia. ApuMEeTMYeCKMe onepaumm € KOMMJIEKCHBIMU
ymcnamun. MN3obpaxkeHne KOMMJIEKCHbIX YMCEN Ha KOOPAMHATHOM MNOCKOCTU.
dopmyna Myaspa. KOpHM N-0i CTENEHN M3 KOMMJIEKCHOrO ymcna. MNpumMeHeHune
KOMM/EKCHbIX YNCEeN ANs peLleHns PU3NYecKnX 1 reomeTpruyeckmnx 3agau.

YpaBHeHUA 1 HepaBeHCTBaA

CuctemMa W COBOKYMHOCTb YpPaBHEHWA W HepaBeHCTB. PaBHOCW/bHbIE
CUCTEMbI U CUCTEMBI-CNEACTBUA. PaBHOCWU/IbHbIE HEPaBEHCTBA.

OTbOp  KOpHei  TPUTOHOMETPUYECKMX  YPaBHEHWA € MOMOLLbBHO
TPUTOHOMETPUYECKOW OKPY>KHOCTU. PeLLeHne TPUrOHOMETPUYECKNX HEPaBEHCTB.

OCHOBHble  METOAbl PeLUeHUss MoKasaTe/lbHbIX W JIOrapuMUYecKmnx
HepaBeHCTB.

OCHOBHble MeTOAb! peLleHns nppaLoHaibHbIX HEPaBEHCTB.

OCHOBHble METOAb! PeLUeHNss CUCTEM U COBOKYMHOCTEA pauMOHasIbHbIX,
NppaLmoHabHbIX, MOKas3aTe/IbHbIX 1 NOrapuMUYECKUX YPaBHEHWIA.

YpaBHeHUs, HepaBeHCTBA U CUCTEMbI C MapamMeTpamu.



MpUMeHeHne  ypaBHEHWA, CUCTEM W HEepPaBeHCTB K  PELUeHUIO
MaTeMaTMyecKuX 3afavy M 3afady M3 pasinyHbIX 006/1aCTeil HayKM U peasibHOW
YKU3HW, MHTePMNpeTaLms nosly4eHHbIX pe3y/bTaTos.

PYHKUMN N rpadvkun

patmk KomMnosvumm (yHKUWUA. FeomeTpuyeckme o06pasbl YpaBHEHUA U
HepaBeHCTB Ha KOOPAMHATHOWM MIOCKOCTH.

TpuroHomeTpryeckme YHKLNK, NX CBOWCTBA U rpagnkum.

["padmyeckne MeTofbl peLleHUsi ypaBHEHWA W HepaBeHCTB. [paduyeckme
MEeTO/bl peLLeHns 3aaay ¢ napameTpamm.

icnonb3oBaHne rpaukoB (QYHKUWMA ANS  MCCNefoBaHUS MPOLECCOB U
3aBMCMMOCTEN, KOTOPble BO3HMKAKT MPU PeLleHnn 3agady n3 gpyrux y4yeoHbIX
NPeAMETOB U pPeasibHOMN YKU3HM.

Hauana matemaTmnyeckoro aHanusa

MprvMeHeHWe NMPOM3BOLHOM K UCCNeL0BaHUIO PYHKUMIA HA MOHOTOHHOCTb U
3KCTpeMyMbl.  HaxoxfeHne  HavmbO/MbLIEro U HaMMEHbLUEro  3HayeHuM
HernpepbIBHON PYHKLMN HA OTPe3Ke.

[MpUMeHeHne NPOU3BOLHOM [N HaxXOXAEHWUA Hauy4ylero peweHus B
NPUKNagHbIX 3afadvax, ANA OnpefeneHns CKOPOCTM W YCKOPeHWs npoLecca,
3afjaHHOro (POPMY/IOI UMK TPatiMKoM.

[MepBoobOpa3Has, OCHOBHOE CBOWCTBO MepBoobpasHbiX. [lepBoo6pasHble
afleMeHTapHbIX (MYHKUWIA. [paBuna HaxoxaeHUs nepBoobpasHbIX.

WNHTerpan. ["eoMeTprYeCKniA CMbICN NHTErpana. BbluncneHune
onpefenéHHoro nHTerpana no hopmysne HotoToHa-SleinbHULA.

MpYMeHeHVe WHTerpana [A1s HaxoXAeHWs nnowageid naockux ¢uryp u
06bEMOB reOMeTPUYECKNX Ten.

Mpumepbl pelleHiA  anddepeHUManbHbIX  YpaBHEHWA. MateMaTnyeckoe
MOZENMPOBaHNe peasibHbIX MPOLECCOB C  MOMOLWbBHO  AnddepeHLmabHbIX
YPaBHEHWIA.



NMNIAHNPYEMBIE PE3YJ/IbTATbl OCBOEHUA YYEBHOIO KYPCA
«AJIMEBPA A HAYAJIA MATEMATHNYECKOI'O AHAJTIN3A»
(YT NYBNEHHbBIA  YPOBEHb) HA YPOBHE CPEJHEIO OBLWEIO
OBPA3OBAHNA

JIMYHOCTHDbIE PE3YJIBTATDI

1) rpaXkfaHcKoro BOCNuUTaHus:

ChopMMPOBAHHOCTb MPaXKAaHCKOW MO3nLMM 00yYatoLLLErOCH KaK akTUBHOIO U
OTBETCTBEHHOINO  YfleHa  POCCUICKOro  o6ulecTBa,  MNpeAcTaB/ieHWe O
MaTemMaTu4eckux OCHOBaxX (DYHKLUMOHMPOBAHUSA Pa3/IMUHbIX CTPYKTYP, SBEHUNA,
npoueayp rpaxgaHckoro obulectsa (BblGOpbl, OMPOCbI M APYroe), YMeHue
B3aMMOJENCTBOBaTb C COLMa/IbHbIMM  WMHCTUTYTaMW B COOTBETCTBMM C WX
(OYHKUMAMU N Ha3HaYeHWEM,;

2) NaTPUOTMUYECKOro BOCMUTaHUA:

COPMMPOBAHHOCTb POCCUMICKOW FPaXKAaHCKOM MAEHTUYHOCTU, YBaXKEHUS K
MPOLUIOMY W HACTOALEMY POCCUACKON MaTeMaTUKW, LLeHHOCTHOE OTHOLUEHMWe K
AOCTMXKEHNAM POCCUNCKMX MaTEMATUKOB 1 POCCUINCKON MaTeMaTMUeCKOW LLKO/bI,
NCMOMb30BaHNE 3TUX [OCTUMXKEHWA B [APYrux Haykax, TexXHONorusax, cepax
39KOHOMVKM;

3) LyXOBHO-HPaBCTBEHHOIO BOCNUTaHUS:

0CO3HaHWe AYXOBHbIX LeHHOCTEN POCCUINCKOro Hapona, chopMmMPOBaHHOCTb
HPaBCTBEHHOr0 CO3HAaHWA, 3TUYECKOro MOBEAEHUS, CBA3AHHOIO C MPaKTUYeCKUM
NMPUMEHEHMEM [OCTVDKEHUA HayKM W [eATeNlbHOCTbH  YYEHOro, OCO3HaHMe
NINYHOTO BK/1aZa B MOCTPOEHME YCTONYMBOI0O OyayLLero;

4) 3CTETNYECKOro BOCNUTaHUSA:

3CTETUYECKOEe OTHOLUEHVE K MUpPY, BKIKOYas 3CTETUKY MaTeMaTUYeCKmX
3aKOHOMEPHOCTEN, 00BEKTOB, 3afay, PeLleHni, PacCy>XAeHni1, BOCMIPUMMUNBOCTb
K MaTtemMaTMyecK1um acrnekTam pas/inyiHbIX BUAOB UCKYCCTBA,;

5) (hn31NYECKOro BOCNUTAHUSA:

CPOPMMPOBAHHOCTb  YMEHUA MNPUMEHATb  MaTeMaTUyecKue 3HaHus B
NHTepecax 340p0BOro 1 6e30nacHoOro 06pasa XXm3Hu, OTBETCTBEHHOE OTHOLLEHME K
CBOEMY 3/10pOBbl0 (30p0OBOE MUTaHMe, CbanaHCUPOBaHHbLIA PEXUM 3aHATUIA W
OTAbIXa, perynsapHas gusnyeckas akTUBHOCTb), (JM3MYECKOe COBEPLLEHCTBOBAHME
NpK 3aHATUAX CNOPTUBHO-03L0POBUTENIbHOMN LeATENbHOCTbLIO;

6) TPYA0BOro BOCMUTAHUSA:

FOTOBHOCTb K TPyAy, OCO3HaHWe LEHHOCTU TPYyLONO6UA, WHTEpeC K
pasnMYHbIM  chepam  NPOJECCMOHaNIbHON  AeATENbHOCTW,  CBA3aHHbIM €
MaTemMaTtukol 1 eé NPUIOKEHUAMU, YMeHVEe COBepLlaTb OCO3HaHHbIN BbI6OP
Oyaywiein npodgeccuM U peanv3oBbiBaTb COOCTBEHHbLIE KM3HEHHbIE M/iaHbl,



FOTOBHOCTb M CMOCOBGHOCTb K MaTeMaTM4ecKOMy  06pa3oBaHMO U
CamMo06pa30BaHNID Ha MPOTSHXKEHUM BCEM >KM3HW, TOTOBHOCTb K aKTUBHOMY
Yy4acTUIO B PELLIEHNN NMPaKTUYECKUX 3aa4 MaTeMaTUYECKOM HanpaBieHHOCTY;

7) 3KONOrM4YeCcKoro BOCANTaHUS:

CPOPMMPOBAHHOCTb  9KO/IOTMYECKOW  KyNbTypbl, MOHWMaHWE  BAWSHUS
COLMAbHO-3KOHOMUYECKMX MPOLIECCOB Ha COCTOSIHME MPUPOAHOW W COLManbHOM
cpefbl, 0CO3HaHWe rNo6abHOro XapakTepa aKoIorMyecknx npobemM, opreHTaumus
Ha MPVMEHEHME MaTEMATMYECKMX 3HAHWI [ONS pelleHns 3adad B 061acTu
OKpY>KatoLleli cpefbl, MiaHMpoBaHME MOCTYMKOB W OLEHKM WX BO3MOXHbIX
NocneAcTBUM AN151 OKPYXKatoLLEe cpeabl;

8) LEeHHOCTM Hay4HOr0 NO3HaHUS:

ChOPMMPOBAHHOCTb MMPOBO33PEHMS, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO  pa3BUTMS  HayKM U OOLLUECTBEHHOW  NPaKTUKW,  MOHMMaHWe
MaTemMaTUYeckol HaykKu KakK Ciepbl Ye/I0BEYECKON [esATenbHOCTM, 3TarnoB eé
pPasBUTMSE M 3HAYMMOCTWU AN PasBUTMS  LUMBUAM3ALUN, OBMAAEHME SA3bIKOM
MaTeEMaTUKN WM MaTemMaTM4eCcKOl KynbTypol KakK CpefACTBOM MO3HaHWUA Mupa,
FOTOBHOCTb OCYLLECTBNSATb MNPOEKTHYK W WCCNeA0BaTENbCKYHD AeATeNbHOCTb
WHAMBMAYABLHO W B FPYMne.

METAMNPEOMETHbBIE PE3Y/JIbTATDI

[Mo3HaBaTe/IbHble YHUBepPCa/ibHble yUYebHble AeCTBUSA

Ba3oBble /lornyeckre AercTBuUS:

BbIABNATb M XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKNM MaTeMaTUYECKMX
OObEKTOB, MOHATWUWA, OTHOLIEHWA  MeXay  MOHATUAMK,  (DOPMY/IMPOBATb
onpeaeneHns MOHATUIA, yCTaHaBIMBATb CYLLECTBEHHbIV MPU3HaK Knaccupukalmm,
OCHOBaHWA 411 0606LLEHUNA 1 CPABHEHUS, KpUTEPUM MPOBOAMMOrO aHaIn3a;

BOCNpPUMHMMATb,  (DOPMYyNMpoBaTb M NpPeobpasoBbiBaTb  CYXKAEHUS:
YTBEPAUTENIbHbIE U OTPULATE/IbHbIE, EAUHNYHbIE, YACTHbIE U 06LLME, YC/TOBHbIE;

BbISIBNATb MaTeMaTnyecKme 3aKOHOMEPHOCTU, B3aUMOCBA3N 1 MPOTUBOPEYNS
B (paKTax, AaHHbIX, HabMOEHNUAX U YTBEPXAEHUAX, Mpegarate KpUTepum 4ns
BbISIB/IEHNSA 3aKOHOMEPHOCTEN U MPOTUBOPEYNA;

[enatb BbIBOAbI C WCMO/Ib30BAHNEM 3aKOHOB JIOTVIKW, AELYKTUBHBIX W
WHAYKTUBHBIX YMO3aK/TKOUEHWA, YMO3aK/IKOUEHWIA M0 aHa/Iornu;

NMPOBOAMTb CAMOCTOATE/IbHO [0Ka3aTe/IbCTBa MaTeMAaTUYECKNX YTBEPXKAEHNI
(NpsiMble 1 OT NPOTMBHOIO), BbICTPaMBaTh aprymeHTauUmIo, NPUBOANTL NPUMEPDI U
KOHTPMpuYMepbl, 060CHOBbIBaTb COOCTBEHHbIE CY>KAEHNSA 1 BbIBOAbI;

BblGMpaTb CMoco6 pelieHns y4ebHOW 3agaum (CpaBHMBATb HECKO/bKO
BapuaHTOB  pelleHWss, BbloMpaTb  Havbonee  NOAXOAAWMA € YYETOM
CaMOCTOATE/IbHO BblAeNeHHbIX KpUTepueB).



BasoBble nccriegoBaTeibCKue 4eicTBUA:

MCMO/b30BaTb BOMPOCbl KaK WCC/ef0BaTeNbCKUA NHCTPYMEHT MO3HaHMS,
(hopMynupoBaTb  BOMPOCbI,  (JUKCUPYHOLLME  MPOTUBOPeuYne,  Mpobnemy,
yCTaHaB/NMBaTb WUCKOMOe M [aHHoe, (popMMpoBaTb rMNoTesy, aprymeHTUpoBaTb
CBOO MO3ULNIO, MHEHNE;

MPOBOANTL CaMOCTOATE/IbHO CM/IaHUPOBaHHbIA 3KCMEPUMEHT, UCCef0BaHNe
Mo YCTaHOB/IEHUIO OCOBGEHHOCTE MaTeMaTMYeCKOro 00beKTa, SIBMEHMS, NpoLecca,
BbISIB/IEHMIO 3aBUCKMMOCTEN MeXAy 00beKTaMK, ABEHNAMM, NPoLIeccamu;

CaMOCTOATE/IbHO (DOPMYNMPOBaTL 0606LLEHNA M BbIBOAbI MO pe3y/braram
NPoBeAEHHOro  HabNAeHUs,,  WUCCNeaoBaHMsl,  OUEHMBAaTb  AOCTOBEPHOCTb
MOMYyYeHHbIX Pe3y/bTaToB, BbIBOAOB M 0000LEHNIA;

MPOrHO3MpPOBaTh BO3MOXHOE pa3BMTWe MpoLecca, a Takke BblABUraTb
NPeAnoNIoXKEHUS 0 ero pa3BUTUN B HOBbIX YCNOBUSX.

PaboTa ¢ nHopmauueii:

BbISBNATL AeUUMTLI UHPOPMaLMK, AaHHBbIX, HEOOXOANMBIX AN OTBeTa Ha
BOMPOC W A1 PeLleHns 3aauun;

BbIGMpaTb MH(OPMALMIO U3 UCTOUYHMKOB Pas3/IMYHbIX TUMOB, aHA/IM3MPOBATS,
CUCTEMATU3NPOBATL M MHTEPNPETUPOBATb MHMOPMAaUMIO Pa3/IUYHbLIX BUAOB U
(hopM npeacTaBneHns;

CTPYKTYpMpOBaTb WH(OpMaLMIO, NPeAcTaBnAaTb €€ B pasM4yHbIX (opmax,
WNMKOCTPMPOBATL FPajinyecku;

OLeHMBaTb HaEéXXHOCTb MH opMaLun Mo CaMOCTOSATE/IbHO
chopmynMpoBaHHbLIM KPUTEPUAM.

KoMMyHMKaTUBHbIE YHUBEPCa/IbHbIE YUebHbIe AeNCTBUSA

O6LueHNne:

BOCNPUHMMATb 1 JOPMYNNPOBATb CY>KAEHWSA B COOTBETCTBUN C YCIOBUSIMU U
LensMm O6LLEeHNA, SICHO, TOYHO, FPaMOTHO BblpaXXaTb CBOKO TOYUKY 3pPEHUS B
YCTHbIX U MUCbMEHHbIX TEKCTaX, [aBaTb MOSCHEHWSA MO XOAY PELUeHUs 3afauu,
KOMMEHTMPOBATb MOJTyYEHHbI Pe3ybTarT;

B X04e 06Cy)XAeHWs 3aaBaTb BOMPOCLI MO CYLLECTBY 06CYXAaeMOW TeMb!,
npo6nemMbl, pelsaeMor 3afdadn, BbICKasblBaTb WAEWN, HaleneHHble Ha MOUCK
PELUEeHNs, COMOCTaBNATb CBOM CYXAEHUA C CYXKOEHUAMU APYTrUX YYaCTHUKOB
ananora, obHapy)XXmBaTb pas/inume U CXOACTBO MO3WLMIA, B KOPPEKTHON hopme
(hopMynnpoBaTb Pa3HOriacus, CBOW BO3PaXKEHNS;

NPeAcTaBNATb pe3ynbTaTbl PeLeHns 3a4auun, IKCNepuMeHTa, UcciefoBaHms,
NPOeKTa, CaMOCTOATE/IbHO BbIGMPaTL (HOpMaT BLICTYMNEHUA C Y4ETOM 3afdad
npe3eHTaLMm N 0CobeHHOCTEN ayaAnTOPUN.

PerynsiTnBHble YHMBepcasibHble YUYebHble [eiACTBUS



CamoopraHusauums:

COCTaB/ATb M/1aH, aITOPUTM peLleHus 3a4a4n, BblIOMpaTh CMocob peLleHus C
YUYETOM MMEIOLLMUXCS PECYPCOB N COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpoBaThb
M KOPPEKTMPOBATb BapUaHTbl PELLEHWNIA C YYETOM HOBOW MH(OpMaLUK,

CaMOKOHTPO/1b, 3SMOUVNOHA/TbHbIN UHTENNEKT:

BNafeTb  HaBblKamMy  MNO3HaBaTe/IbHONW  pediieKcMM  Kak  OCO3HaHUA
COBEPLUAEMbIX LENCTBUMA M MbIC/IUTENbHBLIX NPOLECCOB, X Pe3y/bTaToB, BNadeThb
crocobamn CcamoMnpOBEPKN, CAMOKOHTPONA Mpouecca M pesy/bTaTa peLueHus
MaTeMaTMYeCKO 3a1aun;

npeLBUAETb TPYAHOCTM, KOTOPble MOTYT BO3HUKHYTb NPW PeLUeHnn 3agauun,
BHOCUTb KOPPEKTUBbLI B eATE/IbHOCTb Ha OCHOBE HOBbIX OOCTOATENILCTB, AAHHbIX,
Hali4eHHbIX OLLNGOK, BbISIBNEHHbIX TPYLHOCTENR;

OL,eHVBaTb COOTBETCTBUE pe3y/ibTaTa Liesin U YCN0BUAM, 0OBbACHATb NPUYUHbI
LOCTVKEHUS U HEAOCTKEHUS pe3ynbTaToB [AeATe/IbHOCTU, HAX04MTb OLUMOKY,
[iaBaTb OLLEHKY MPUOBPETEHHOMY OMbITY.

CoBMeCTHasa AeAaTe/IbHOCTb:

MOHMMaTb M MCMNOMb30BaTh MPENMYLLECTBA KOMaHAHON U WUHANBUAYAbHOM
paboTbl Npu  peweHun y4yebHbIX 3afa4y, MNPUHMMATL Lelb COBMECTHOM
[eATeIbHOCTK, MIaHMPOBaTb OpPraHM3auMi0 COBMECTHOM paboTbl, pacrnpefensTsb
BUAbl paboT, [oroBapvBaTtbCs, 06CYXAaTb MNpouecc U pesynbTar paboTol,
06006LWaTb MHEHMSA HECKO/IbKNX NOAEN;

y4yacTBOBaTb B rpynnoBbIX opmax paboTbl (06CYy>KAeHWSA, 0OMEH MHEHWN,
«MO3rOBble  LUTYPMbI» W  WHbIE), BbINOMHATL CBOK 4YacTb paboTbl U
KOOPAMHUPOBaTL CBOM [JEWCTBUA C APYrMMW 4YjieHaMn KOMaHfbl, OLeHMBaTb
KayeCTBO CBOEro BK/aga B 06LMIA NPOAYKT MO KPUTEPUAM, CHOPMYIMPOBAHHBIM
y4YaCTHUKaMV B3aMMOAENCTBUS.

NPEAMETHDIE PE3YJIbTATDI

K koHUy o06yyeHMs B 10 Knacce oO6yyarOLWMIACH MOAYYUT CcredyroLme
npeLMeTHble pe3ynbTaTtbl MO OTAe/IbHbIM TeMam pabodyelt NMporpammbl y4ebHOro
Kypca «Anrebpa n Hadasia MateMaTyecKoro aHam3a:

Uucna 1 BbIYUCIEHUA:

CBOOOAHO OMepmpoBaTb MOHATMAMU: pPauMOHASIbLHOE 4KMCIOo, GEeCKOHeyHas
nepuogmnyeckas Apobb, MPOLEHTbI, UPpauMOHa/IbHOE YMCI0, MHOXEeCTBa
pauMoHa/IbHbIX Y AeACTBUTESIbHBIX YCEN, MOAY b AeNCTBUTENIbHOIO YNCAa;

MPUMEHATbL Apo6M M NPOUEHTbl AN pelleHus NPUKNaAHbIX 3afjady U3
Pa3/IMYHbIX 0TPacneil 3HaHNIN U peasibHOM XKU3HM;

MPUMEHATb NPUBAVKEHHbIE BbIYMC/IEHUS, NPaBUIa OKPYTIEHNSA, NPUKNUAKY Y
OL,eHKY pe3y/nbTaTa BblYNC/IEHNI;



CBOOOAHO oOnepupoBaTb MOHATUEM: CTeMeHb C LeSbIM  MoKasaTeseM,
MCMO0/b30BaTh NOAXOAALLYHO (POPMY 3anncK AeVCTBUTENbHBIX YMCeN 419 PeLLeHns
MPaKTUYeCKMX 3afa4 1 NpeacTaBneHns JaHHbIX;

CBOOGOAHO OMepupoBaTb MOHATUEM: apUIIMETUYECKNA KOPEHb HaTypaslbHOW
CTErneHu;

CBOOGOAHO OMepmMpoBaThb NOHATUEM: CTEMeHb C pauMoHa/IbHbIM MOKa3aTesNem;

CBOOOAHO oOrepupoBatb MOHATUAMU: florapudm 4dmucna, AecATUYHble WU
HaTypasibHble lorapugmsl;

CBOOOAHO ONepupoBaTb MOHATUSAMWU: CUHYC, KOCWHYC, TaHreHC, KOTaHreHC
YMC/IOBOTO apryMeHTa;

OMepupoBaTthb MOHATUAMMW: apKCUHYC, apPKKOCUHYC W apKTaHreHC 4MCnoBOro
aprymeHTa.

YpaBHEHUA 1 HepaBeHCTBaA:

CBOOGOAHO OMepupoBaTb MOHATUAMM: TOXAECTBO, YpaBHeHWe, HepaBeHCTBO,
PaBHOCW/IbHbIE YPaBHEHUA U YPaBHEHWA-CNEACTBUA, PaBHOCWU/IbHbIE HEPABEHCTBA;

MPUMEHATb  Pas3/INYHble MeTOAbl PelleHns pauuMoHa/bHbIX W APO6HO-
PauMOHa/IbHbIX YpPaBHEHWW, MNPUMEHATb METO[ WHTEPBAIOB NS PeLUeHus
HepaBeHCTB;

CBOGOAHO OMepupoBaTb MOHATUAMW: MHOrO4YeH OT OAHOW MepeMeHHON,
MHOIOY/leH C LUebiMU  KOI(DMULMEHTAMM, KOPHWM MHOrOY/NeHa, MPUMEHSTb
[efleHne MHOro4sieHa Ha MHOTO4/ieH C 0CTaTKoM, Teopemy besy 1 Teopemy BueTta
AN peLleHns 3aaay;

CBOGOAHO OnepupoBatb MOHATUAMMW: CUCTEMA JIMHENHBIX YpPaBHEHWIA,
mMatpuua, onpefenuTens Matpuubl 2 X 2 M ero reoMeTpuUyYeckuin CMbich,
MCMOo/b30BaTb CBOWCTBA OrnpefenuTens 2 x 2 [ANS BblYACNEHUSA ero 3HayeHus,
MPUMEHATb  OMpefenuTenn AN pelleHns CUCTEMbl  JIMHENHbLIX  YPaBHEHWUMN,
MOZENMPOBaTb peasibHble CUTYaUUn C MNOMOLLHO CUCTEMbI SIMHEVHbBIX YPaBHEHWN,
nccnenoBaTb MOCTPOEHHbIE MOAENM C MOMOLLBbKO MaTpuy, W OonpesenvTenei,
NHTEPMPEeTUPOBaTb MOYyYEHHbI pPe3ynbTarT;

MCMOoMb30BaTb CBOWCTBA [AEWCTBMIA C KOPHAMM A/1d  MpeobpasoBaHus
BbIPaXXEHWI;

BbINO/HATL NMPeobpa30BaHNSA YNCNOBLIX BbIPAXKEHWNIA, COAEPXKALLMX CTEMEHN C
paunoHaIbHbIM NOKasaTenem;

1CMOo/b30BaTh CBOMCTBA norapugmos Ans npeobpasoBaHus
NOrapuMNYECKNX BblPaXKEHWIA;

CBOOOAHO OMNepupoBaTb MOHATUAMWU: UpPPaLMOHa/IbHbIE, MOKas3aTe/lbHble U
norapuiMmnYecKme ypaBHeHus, HaXo04UTb UX PeLleHns C MOMOLLH0 PaBHOCU/bHbIX
Nepexoo0B NN OCYLLECTB/AS MPOBEPKY KOPHEN;



MPUMEHSATb OCHOBHbIE TPUIOHOMETPUYECKUe hopMy/ibl A1 MPeobpazoBaHns
TPUTOHOMETPUYECKNX BbIPAXKEHWA;

CBOOOAHO OnepvpoBaTb MOHATMEM: TPUTOHOMETPUYECKOE YpaBHEHME,
MPUMEHATL  HeobXxoaumble  (DOPMY/ibl AN PelleHnss  OCHOBHbIX — TWMOB
TPUrOHOMETPUYECKNX YPaBHEHWIA,

MOAENNPoBaTh peasibHble CUTyauuMnM Ha A3blke anrebpbl, COCTaBNATb
BbIP@KEHWNSA, YpaBHEHWS, HepaBeHCTBA MO YC/MOBMKO 3afauyn, WCCefoBaThb
MOCTPOEHHbIE MOZENN C UCNO/b30BaHNEM arnnaparta asredpsi.

PYHKUUN N TpadrKu:

CBOGOAHO OMepupoBaTh MOHATUAMU: PYHKLMA, CNOCO6LI 3adaHnsA PYHKLMM,
B3aMMHO 00paTHble (YHKUMM, KOMMO3UUMSA (YHKUMA, Tpapuk (yHKUWN,
BbIMO/IHATL 3/1EMEHTapHbIe NPeobpasoBaHns rPaPUKoB NYHKLNIA;

CBOOOAHO OMepuvpoBaTb MOHATUAMW: 06/1aCTb OMPeAesieHns U MHOXECTBO
3HAYEHWUIA (DYHKLMK, HYNIU YHKLUK, NPOMEXYTKMN 3HAKOMOCTOAHCTBA;

CBOOOAHO oOMepupoBaTb MOHATUAMMU: YETHbIE W HEYETHble QYHKLMMK,
nepuogmnyeckme MyHKLMKN, MPOMEXYTKN MOHOTOHHOCTU (DYHKUMK, MakCUMyMbl U
MUHUMYMbI  (DYHKUMW, Hambosibllee M HauMeHblUee 3HavyeHue (yHKUMM Ha
MPOMEXYTKE;

CBOOOAHO OMepupoBaTb NMOHATUAMW: CTENEHHAA (PYHKUMA C HATypaslbHbIM Y
LenbIM rokasaTeniem, rpakK CTEMeHHON (YHKUWUM C HaTypasibHbIM W LefbIM
rnokasaresieM, rpamMkK KOpPHSA N-OM CTerneHn Kak (PYHKUUW OBPaTHON CTeMeHn C
HaTypasibHbIM NoKa3aTesnem;

onepupoBaTb MOHATUAMW: NNMHENHas, KBagpaTuyHas U ApPO6HO-/IMHelrHas
(DYHKLWW, BbIMOJIHATL 3/1EMEHTAPHOE UCC/Ief0BaHNe M NMOCTPOEHME NX rPafuKoB;

CBOOOAHO OnepupoBaTh MOHATUAMM: TMoKasaTe/ibHas U fiorapugmuyeckas
(hYHKUMW, UX CBOWCTBA W rpafuKnM, MUCMOMb30BaTb MX rpauku AN pelleHus
YPaBHEHWIA;

CBOOOAHO OMnepmpoBaTb MOHATUAMWU: TPUTOHOMETPUYECKAA OKPYXHOCTb,
ornpefesnieHne TPUroHOMeTPUYECKMX (DYHKLMIA YMCIOBOI0 apryMeHTa;

MCMoMb30BaTb rpaukm  PYHKUMIA 471 UCCMef0BaHUA MPOLECCOB U
3aBMCMMOCTEN NMPU PeLleHnn 3adad 13 gpyrux y4ebHbIX NpegMeToB U peasibHOW
XXWN3HK, BbIpaXXaTtb (hopmynamu 3aBUCMMOCTU MEXAY BeIMYMHamu;

Hayana matemaTnyeckoro aHasmsa:

CBOOOAHO OnNepupoBaTh MOHATMAMU: apUPMeTUYECKasd U reoMeTpuyeckas
nporpeccus, 6eCKOHeYHO ybbiBatoLLas reoMeTpryecKas NpPorpeccus, IMHeNHbIA 1
9KCMOHEHUMaNbHBIA POCT, (DOPMY/Ia CIOXKHbLIX NPOLIEHTOB, NUMETb MpeLCcTaBNeHmne
O KOHCTaHTe;

MCMO0/Mb30BaTb MPOrPeccuUn [ANA PelieHns peasibHbIX 3afay MPUKIagHOro
XapakTepa;



CBOOGOAHO OMepupoBaTb MOHATUAMM: NMOCNeL0BaTE/IbHOCTb, CMOCOObI 3a4aHNA
noc/efoBaTe/IbHOCTEN, MOHOTOHHbIE W OrpaHWYeHHble MOC/ef0BaTeIbHOCTH,
NMOHMMaTb OCHOBbl 3apOX[AeHUA MaTeMaTUYecKoro aHalM3a Kak aHaiusa
GECKOHEYHO MasibIX;

CBOOOAHO OMepupoBatb MOHATUAMU: HenpepbiBHblE  (PYHKUUKW, TOUKU
paspbiBa rpaduka gyHKUMM, aCUMNTOThI rpaduka pyHKUNN;

CBOOOAHO OMepupoBaTb MOHATUEM: (YHKUMSA, HEMNpepbiBHAs Ha OTPe3Ke,
NMPUMEHATH CBOMCTBA HEMPEPbIBHbLIX PYHKUMIA NS peLleHns 3a4ay;

CBOOOAHO oOrepupoBatb MOHATUAMW: MepBad W BTOpas MPOU3BOAHbIE
(OYHKLMK, KacaTe/lbHas K rpagiuky QyHKUnn;

BbIYUCNATL NPOM3BOAHBLIE CYMMbI, NPON3BEAEHUSA, YaCTHOIO U KOMMO3ULMK
ABYX PYHKLMIA, 3HATb NPON3BOAHbIE 3/IEMEHTaPHbIX (DYHKLNIA;

MCMOMb30BaTb FEOMETPUYECKMIA U (PU3NYECKMIA CMbICNT MPOU3BOAHON ANs
peLleHns 3aad.

MHoecTBa 1 /10rnKa:

CBOGOAHO  OrnepupoBaTb  MOHATUAMMW:  MHOXECTBO,  Ornepauun  Hapj
MHO>XeCTBaMu;

MCNONb30BaTh TEOPETUKO-MHOXECTBEHHbIV annapar 415 OnvucaHns peasibHbIX
MPOLLECCOB U ABIEHUIA, NPU PeLLeHnm 3a4a4 U3 ApYrux y4ebHbIX NpeameToB;

CBOOOAHO OrnepupoBaTth MOHATUAMU: OMpefesnieHne, Teopema, YpaBHeHue-
CNefiCTBME, CBOMCTBO MaTeMaTNUYeCKOro 06bekTa, 40Ka3aTeIbCTBO, PABHOCU/IbHbIE
YypaBHEHWA 1 HEPABEHCTBA.

K KoHUy o06yyeHms B 11 Knacce 0O6y4arOLWMIACH MOAYYUT CcredyroLime
npeLMeTHble pe3ynbTaTtbl MO OTAEe/IbHbIM TeMam paboyelt Nporpammbl y4ebHOro
Kypca «Anrebpa 1 Hayasia MaTemMaTuyecKoro aHam3a»:

Uucna 1 BblYUC/IEHUA:

CBOOOAHO OMepupoBaTb MOHATUAMW: HATypasilbHOE W LEfoe  4ucho,
MHOXXECTBa HaTypaibHbIX U LefbIX Yncesn, UCMoNb30BaTb MPU3HAKW AeMMOCTH
uenbix yncen, HOA n HOK HaTtypanbHbIX Yncen ana pewleHna 3afad, NpuMeHaTb
anroput™m EBknnag;

CBOOOAHO oOnepupoBaTb MOHATMEM OCTaTka MO MOAY/0, 3anucbiBaTb
HaTypasibHble YMCNa B Pa3/IMUYHbIX MNO3ULMOHHbIX CUCTEMAX CYUCIEHWS;

CBOOOAHO OMepupoBaTb MOHATUAMMW: KOMIJ/IEKCHOE YMC/I0 WU MHOXECTBO
KOMMIEKCHBIX 4YunCes, MPeLCcTaB/ATb KOMIM/EKCHbIe yucna B anrebpanyeckon u
TPUTOHOMETPUYECKOW (POPME, BbIMOMHATL apUPMETMYECKME OMnepaumun ¢ HAMK U
n306paXkaTb Ha KOOPAMHATHOM MN/IOCKOCTH,

YpaBHEHUA 1 HepaBeHCTBA:



CBOOOAHO OnepmpoBaTb MOHATUAMWU: UpPPaLMOHa/IbHbIE, MOKa3aTe/lbHble W
norapuPMnYecKme HepaBeHCTBa, HaxXOAWTb WX PeweHus C  MOMOLLbIO
PaBHOCW/IbHBIX NEPEX0A0B;

OCYLLUECTBNATbL OTOOP KOPHEN npu  peleHnn  TPUroOHOMETPUYECKOro
ypaBHeHUS;

CBOGOAHO oOnepupoBaTb MOHATMEM TPUTOHOMETPUYECKOE HepPaBeHCTBO,
MPUMEHATb  HeobXoaumble  (DOPMYsbl AN PeLleHnss  OCHOBHbLIX — TWMOB
TPUrOHOMETPUYECKNX HEPABEHCTB;

CBOGOZHO 0rMeprpoBaTb NMOHATUAMU: CUCTEMA M COBOKYMHOCTb YPaBHEHUI Y
HepaBeHCTB, PaBHOCW/IbHbIE CUCTEMbI U CUCTEMbI-CNEACTBUSA, HAXOAUTL pPeLLeHNs
CUCTEMbI M COBOKYMHOCTEN pauMOHasbHbIX, MPPauMOHasIbHbIX, MOKas3aTe/lbHbIX U
NorapuMnYeCKmNX YpaBHEHWNIA N HEPABEHCTB;

pewsaTb pauvoHa/IbHbIE, nppaumoHabHble, MoKasaTte/ibHble,
norapuMuyeckme 1 - TPUTOHOMETPUYECKME  YPaBHEHWA U HEPaBEHCTBA,
cofeprKallime MOLYNN 1 napameTpbl;

MPUMEHATb rpafuyeckne MeToabl ANA pPeLleHns YpaBHEHW N HEPaBEHCTB, a
TaKXKe 3afa4y C napameTpamu;

MOZENMPOBaTb peasibHble CUTyauuu Ha A3blke anrebpbl, COCTaBNATb
BbIP&XXEHUS, YpPaBHEHWUS, HepaBeHCTBa W WX CUCTEMbl MO YC/MIOBUIO 3ajaun,
nccnenoBaTb MOCTPOEHHbIE MOAENM C  MCMOfb30BaHWEM annapara  anreépbl,
NHTEPMPeTMPOBaTL MOMYYEHHbIN pe3y/bTar.

PYHKUUN N TpadrKu:

CTPOUTb TpaiMkyM KOMMO3NUMM  (DYHKLMIA C MOMOLLBIO 3/1EMEHTAPHOIO
nccnefoBaHNs U CBOMCTB KOMNO3ULMUN ABYX (DYHKLWIA;

CTPOWUTb  reoMeTpuyeckme 06pasbl YpaBHEHWA M HEPaBEHCTB  Ha
KOOPAWHATHOW NIOCKOCTH;

CBOOGOAHO  OMepvpoBaTb  MOHATUAMWU:  rpavikym  TPUTOHOMETPUYECKMX
QYHKLUNIA;

MPUMEHATb  (PYHKUMW A/19 MOAENMPOBaHUA W WUCCNeoBaHUS  peasibHbIX
MPOLLECCOB.

Hauana matematmnyeckoro aHanusa:

MCNONb30BaTh NPOU3BOAHYHO ANS UCCNEeL0BAHUA (DYHKLMN HA MOHOTOHHOCTb
N 3KCTPEMYMbI;

HaxoauTb Hanbo/bLLEee Y HaMMeHbLLIEe 3HaYeHNS YHKLMM HENPEPLIBHOWN Ha
OTPEe3KE;

MCNONb30BaTb MPOM3BOAHYK [A/11 HAXOXKAEHUS Hauly4yllero pelleHust B
NPUKNagHbIX, B TOM 4uC/le COUMATIbHO-3KOHOMMUYECKMX, 3afadvax, [Ans
OnpegeneHnss CKOPOCTM W YCKOPEHWs npolecca, 3afaHHOro qopmMynon wunu
rpagukom;



CBOOOAHO OnepupoBaTb MOHATUAMW: MepBoobpasHas, OnpeaeséHHbIN
WHTEerpasl, HaxoAuTb MepBO0OpasHble 3/1EMEHTapHbIX (YHKUMIA U BbIYUCASATH
nHTErpan no gopmyne HetoToHa-SlenbHUL;

HaxoAuTb M0LLaAN MIOCKMUX PUIyp 1 06BEMBI TN C MOMOLLbIO MHTerpana;

MMeTb MNPeACTaB/eHVe 0 MaTemMaTUyecKOM MOZE/NMPOBaHUU Ha rnpumMepe
COCTaB/IeHUA Anh(hepeHLMaNIbHbIX YPaBHEHWIA;

pewatb NPUKNagHble 3agayn, B TOM 4ucne couuaibHO-3KOHOMUYECKOrO U
(pM3MYeCKOro xapakrepa, CpeAcTeaMy MaTeMaTUYECKOro aHaIm3a.



TEMATWYECKOE NMNJ1IAHNPOBAHWE
10 K/TACC

KosinyecTBo 4acoB ONEeKTPOHHbIe
No HanmeHoBaHMe pa3aenos 1 TeM (unbposble)
n/n nporpamMmsil Bcero KOHTpOnbHBIE | pakTudeckue obpasoBaTe/ibHbIe
paboThl paboThl pecypCh!
MHOXeCTBO [eACTBUTENbHBIX YNCEN.
1 MHorouneHbl. PaunoHaibHbIE YpaBHEHNA 1 24 1
HepaBeHCTBa. CUCTEMbI INHENHBIX
ypaBHeHUI
5 ®PyHKUMM 1 rpadmkmn. CTeneHHas (yHKLMA C 12 1
LienbIM nokasaresiem
3 ApUHMETNYECKNIA KOPEHb N-0i4 CTEMEHN. 15 1
VppauuoHasbHble ypaBHeHUs
4 MokasaTtenbHas PyHKUUA. MNoKasaTenbHble 10 1
ypaBHeHus
5 Norapugpmnyeckas pyHKLmMS. 18 1
Norapupmunueckne ypaBHeHUs
6 TPUroHOMETPUYECKME BbIPXKEHNA U 29 1
ypaBHeHNA
7 lNocnefoBaTeNbLHOCTM U Nporpeccum 10
HenpepbiBHble (hyHKUMNK. Mpon3BogHas 20
9 lMoBTOpEHME, 0606LLEHKE, CUCTEMATM3ALMS 5 )
3HaHUN
OBLWEE KOJIMYECTBO YACOB IO NMPOIrPAMME 136 10 0




11 KNNACC

KonnyecTtso yacoB

ONEeKTPOHHbIE

No HanmeHoBaHMe pa3aenos 1 TeM (unbposble)
n/n nporpaMeil Bcero KOHTponbHbIe  TlpaKTndeckue obpasoBaTe/ibHbIe
paboThl paboThl pecypch!
1 I/Iccne,qOBaHKle (hYHKLWMI C NOMOLLbIO 29 1
MPOW3BOLHOM
2 MepBoOGpa3Has M UHTErpan 12 1
3 I"pacmKn TPUrOHOMETPUYECKNX PYHKLMIA. 1 1
TpUroHOMeTpMYeCcKne HepaBeHCTBa
4 VppauvoHasibHble, NoKasaTe/ibHble 1 24 1
norapuMUYeCKmne HepaBeHCTBa
5 KomnnekcHble uncna 10
6 HaTtypa/bHble 1 Lenble ymcna 10
CucTembl paumoHasIbHbIX, MpPaLNOHaIbHbIX
7 nokKasare/ibHbIX 1 NorapuiMUYecKmX 12 1
YpaBHEHMI
8 3afaym ¢ napameTpamm 16 1
9 ﬂOBTOPeHVIe, 0606LLeHre, cucTemaTusaLms 16 )
3HaHWN
OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 136 10 0







NOYPOYHOE NMNJ1IAHNPOBAHUE

10 KJTACC
KonunyecTBo 4acoB ONEeKTPOHHbIe
iy Tema ypoka KoHTponbHble  lMpakTuueckue Aara Lucpposble
n/n Bcero n3ydyeHnss  obpasoBaTesibHble
paboThl paboThl pecypch
1 MHOXecTBO, onepauun Ha MHOXecTBaMu 1
N NX CBOWCTBA
2 [narpammbl innepa-BeHHa 1
3 MprMeHeHne TeoOPEeTUKO-MHOXECTBEHHOIO 1
annapara 414 peLleHuns 3agau
PavmoHasbHble yncna. O6bIKHOBEHHbBIE U
4 [eCATUYHbIe Ap0o6U, NPOLEHTHI, 1
GeCKOHeYHble nepuonyveckmne apooum
PavmoHasbHble yncna. O6bIKHOBEHHbBIE U
5 [eCATUYHbIe Ap0o6U, NPOLEHTHI, 1
6eCKOHeYHble NepruonyeckKune apoou
6 MpymMeHeHWe apobeit n NPOLEHTOB A4S 1
peLleHns NPUKNagHbIX 3a4a4
; MpvMeHeHWe Apo6elt 1 NPOLLEHTOB A/1s 1
peLleHns NPUKNagHbIX 3a4a4
3 [enctautenbHble Yncna. PauyoHasibHble 1 1
nppawmoHaibHble Yncna
9 AprmeTnyeckme onepauun ¢ 1
[eACTBUTENIbHbIMU YMCamn
10 Mo,g,ynb [EeNCTBUTENbHOIO Yncna n ero 1
CBOWCTBa




11

MpnbAMKEHHbIE BbIYMCNEHMS, NpaBua
OKPYT/IEHUSA, NPUKNLKa U OLleHKa
pesy/ibTara BblYUC/EHW

12

OCHOBHbIe METOAbI peLleHNs LenbiX 1
APOGHO-paLMOHaNbHbLIX YpaBHEHUI U
HepaBeHCTB

13

OCHOBHble METOAbI PELLEHNS LENbIX W
APOGHO-paLMOHaNbHbLIX YPaBHEHUI 1
HepaBeHCTB

14

OCHOBHbIE METO/jbl PELLEHUS LieMbIX 1
APOGHO-PaLMOHA/IbHBIX YPaBHEHWA 1
HepaBeHCTB

15

MHOrouneHbl OT OAHOV NEPEMEHHOIA.
[leneHvie MHOrouieHa Ha MHOTQU/IEH C
ocTtaTkom. Teopema besy

16

MHorousieHbl € LenbiMy KO3 gpuumneHTamu.
Teopema Bueta

17

PeLLeHne CUCTEM NIMHERHBIX YpaBHEHMWIA

18

PeLLeHne CUCTEM NINHENHBIX YPaBHEHWI

19

Matpua CUCTeMbI NIMHEHbIX YPaBHEHWIA.
OnpefenuTens MaTpulbl 2x2, ero
reOMETPUYECKNIA CMbIC/ U CBOMCTBA;
BbIYMC/IEHME ero 3HaYeHUs

20

OnpegenuTens MaTpuLbl 2x2, ero
reOMETPUYECKNIA CMbIC/ U CBOMCTBA;
BbIYMC/IEHME Er0 3HaYeHUA

21

MpuMeHeHVe onpesennTens ANs PeLLeHmns
CUCTEMbI NNMHENHBIX YPaBHEHWI




22

PeLLeHVe NPMKNaAHbIX 3a4a4 ¢ MOMOLLbHO
CUCTEMbI NIMHENHBIX YPaBHEHWI

23

PeLleHne NpMKNagHbIX 3a4a4 ¢ NOMOLLbHO
CUCTEMbI INHENHBIX YPaBHEHWI

24

KoHTposnbHas paboTa: "PaymoHabHble
ypaBHeHus 1 HepaBeHCTBa. CUCTEMBI
NNHEAHbIX YPaBHEHN"

25

@yHKUMA, cnocobbl 3a8aHNa YHKLNN.
B3aMmHO 06paTHble (hyHKLMW. KomMnosnums

(hyHKUNIA

26

MpagnK PyHKUNUW. DNeMeHTapHble
npeobpasoBaHns rpamKoB HyHKLMIA

27

O6n1acTb onpegeneHns 1 MHOXeCTBO
3HaYeHU QyHKUMKU. Hynu yHKUmK.
IMpoMeXyTKM 3HaK NOCTOAHCTBA

28

UETHble N HEYETHbIE (DYHKLIMN.
Meprogunueckune pyHKLUUN. MPOMEXYTKM
MOHOTOHHOCTM (PYHKLM

29

MakCcMMyMbl U MUHUMYMbI (YYHKLW,
Hambonbluee 1 HaMMeHbLLIEE 3HAYEHNE
(hYHKLMM Ha NPOMEXYTKE

30

JNnHeiHas, KBagpaTUiHas 1 JpobHO-
NHENHas PYHKLUMK

31

AnemeHTapHOE nccnefoBaHue U
MOCTPOEHME rPagInKoB 3TUX (DYHKLNIA

32

SnemeHTapHOe UccneoBaHme 1
MOCTPOEHNe rpadKoB 3TUX PYHKLUIA

33

CTeneHb C Lie/bIM NoKasaTtenem. buHom




HbloTOHA

CteneHb C LenbIM NokasarteneM. buHom

34 HbloTOHa
CTeneHHas yHKUMA C HATypasibHbIM U

35 LienbiM nokasatenem. E& coictsa u
rpacmk

36 KoHTponbHas pabota: "CTeneHHas
(hyHKums. EE cBoitcTBa 1 rpadmk”

37 ApmmmequeCKmVviopeHb HaTypa/1bHOA
CTerMeHn 1 ero CBOMNCTBa

38 ApVI(*)MeTVIHeCKVIVIUKOpeHb HaTypasibHOIA
CTErMeHn 1 ero CBOMCTBa

39 Mpeobpa3oBaHns YNCOBbIX BbIPAXKEHWIA,
cofepxalmnx CTerneHn 1 KoOpHM

40 Mpeobpa3oBaHns YNCIOBbIX BbIPAXKEHWIA,
cofepxalnx CTerneHn 1 KoOpHM

41 Mpeo6pa3oBaHMs YMCMIOBBIX BbIPKEHWIA,
cofepXKaLmnx CTerneHn 1 KoOpHU
ppauunoHanbHble ypaBHeHUA. OCHOBHbIe

42 METO/bl PeLleHns nppaLroHaIbHbIX
ypaBHEHWIA
ppauunoHanbHble ypaBHeHUA. OCHOBHbIe

43 MeTO/bl peLleHns nppaLnoHaIbHbIX
YPaBHEHWNIA
ppauunoHanbHble ypaBHeHUA. OCHOBHbIE

44 MEeTO/bl PeLleHns nppauvoHaibHbIX
YPaBHEHWNIA

45 PaBHOCU/NbHbIE Nepexobl B peLleHnmn




MppPaLVOHaNbHbIX YPaBHEHWIA

PaBHOCU/NbHbIE Nepexobl B peLleHnmn

46 MppaLnoHa/IbHbIX YpaBHEHWIA

47 PaBHOCW/IbHbIE MEPeXoabl B BELIJeHI/II/I
MppaLOHa/IbHbIX YpaBHEHWIA

48 PaBHOCU/IbHbIE MEPEXOAbl B E)eLueva
MppaLnoHasIbHbIX YpaBHEHWIA
CaoiicTBa M rpadik KOpHS N-0i4 CTENeHN

49 KaK (PyHKLMM 06paTHON CTeneHu ¢
HaTypa/ibHbIM MOKa3aTe/neM
CaoiicTBa M rpadik KOpHS N-0i4 CTENeHN

50 KaK (PYHKLMM 06paTHOM CTeNeHn ¢
HaTypa/IbHbIM MOKa3aTe/em
KoHTponbHas paboTa: "CBoWCTBa U rpadink

51 KOpPHS N-0li cTeneHun. MppaymoHanbHble
ypaBHeHua"

59 QTeneljb C pauMoHasibHbIM MoKasaTesiem 1
eé cBoiicTBa

53 QTeneljb C paLMOHa/IbHbIM NOKas3aTesiem 1
eé cBoiicTBa

54 C"TEI'IEI:II: C paLMOHasIbHbIM MOKas3aTesiem 1
eé cBoiCcTBa

55 MokasatenbHast PyHKLMS, eé CBOMCTBA U
rpauk

56 cnonb3oBaHve rpaipvn(a (yHKLUUN oN1s
peLLeHns ypaBHeHNIA

57 cnonb3oBaHue rpagmka yHKLUN 41s

PELLEHNS YpaBHEHWIA




lNokasartesnbHble ypaBHeHWNS. OCHOBHbIE

58 MeTO/bl peLleHns noKasaTe/IbHbIX 1
ypaBHEHWIA
NokasartesnbHble ypaBHeHWNS. OCHOBHbIE

59 METO/bl PeLleHNs NokasaTeNbHbIX 1
YPaBHEHWNIA
MokasartesibHble ypaBHeHUsA. OCHOBHbIE

60 MeTOAbl pPeLleHns nokKasaTe/lbHbIX 1
YPaBHEHWNIA

61 KoHTposnbHas paboTa: "lNokasarte/ibHas 1
(hyHKUMA. ToKasaTe/ibHble ypaBHeHNs"

62 Norapugm yncna. CeoiicTea forapugma 1

63 Norapudgm uncna. CeoiicTea norapugma 1

64 Norapugm yncna. CeoiicTea forapugma 1

65 [ecATnYHbIe N HaTypasibHble Norapugmbl 1

66 [ecATnYHbIe N HaTypasibHble Norapugmbl 1

67 Mpeobpa3oBaHe BbIPaXXEHWNIA, COAepXKaLLmMX 1
norapumsi

68 Mpeo6pa3oBaHme BbIPOXKEHNIA, COAEepPXKALLUX 1
norapugms

69 Mpeobpa3oBaHe BbIPaXKEHWNIA, COAePXKaLLmMX 1
norapumsl

20 Norapudmmnyeckas QyHKLKMS, eé CBOINCTBA U 1
rpauk

7 JNorapngmuyeckas hyHKLMA, eé CBOCTBA U 1
rpacmk

79 cnonb3oBaHue rpadmka QyHKUUN ons 1

peLLeHNs ypaBHEHNIA




icnonb3oBaHue rpadmka QyHKUUN ons

3 peLLeHns YpaBHEHWI
Norapugpmmnueckune ypasHeHUs. OCHOBHbIe

74 METO/bl PeLleHns norapummyecknx
YPaBHEHWNIA
Norapugpmnueckne ypasHeHNs. OCHOBHbIE

75 METOAbI PeLleHns IorapuPMmUyeckmnx
YPaBHEHWNIA
JNorapugpmnueckne ypasHeHNs. OCHOBHbIe

76 METOAbI PeLleHns IorapuMmuyeckmnx
ypaBHEHWIA

77 PaBHOCW/bHbIE NEpexo/bl B peLleHnm
NOrapuPMUYECKnX ypaBHeHWiA

78 PaBHOCW/bHbIE NEpexo/bl B peLleHum
norapuhMUYeCKnX ypaBHeHui

79 KoHTposnbHas paboTa: "Jlorapugpmmyeckas
(hyHKUMA. JTorapummyeckme ypaBHeHUs"

80 CVHYC, KOCUHYC, TAHTEHC W KOTaHreHC
YMCNOBOr0 aprymeHTa

81 CVHYC, KOCUHYC, TAHTEHC N KOTaHTeHC
YMCNOBOr0 aprymeHTa

82 APKCUHYC, apKKOCUHYC N apKTaHTeHC
4MCNOBOIO aprymMeHTa

83 ApPKCUHYC, apKKOCUHYC 1 apKTaHreHC
YMCNOBOr0 aprymeHTa
TpuroHomeTpryeckas OKpY>KHOCTb,

84 onpeaenieHne TpUroHOMeTpPUYeCKnx

(hYHKLMIA YACNOBOro apryMeHTa




TpUroHOMETPUYECKast OKPYXKHOCTb,

85 onpefeneHne TPUroHOMETPUYECKNX 1
(hYHKLMIA YACNOBOrO apryMmeHTa

86 OCHOBHbIe TPUrOHOMETPUYECKIME (hOpPMY/IbI 1

87 OCHOBHbIE TPUrOHOMETPUYECKIME (hOPMY/IbI 1

88 OCHOBHbIe TPUrOHOMETPUYECKIME (hOpPMY/IbI 1

89 OCHOBHbIE TPUrOHOMETPUYECKIME (hOPMY/IbI 1

90 I'Ipeo6pa30vBaH|/|e TPUFOHOMETPUYECKNX 1
BbIpaXXeHUN

91 I‘Ipeo6pa3ovBaHV|e TPUrOHOMETPUYECKNX 1
BbIpaXXeHUN

92 I‘Ipeo6pa3ouBaHV|e TPUIOHOMETPUYECKNX 1
BbIpaXKeHNI

93 I'Ipeo6pa30vBaH|/|e TPUIOHOMETPUYECKNX 1
BbIpaXXeHUN

94 PeLLeHVe TPUTOHOMETPUYECKNX YPaBHEHNI 1

95 PeLeHne TPUrOHOMETPUYECKNX YPaBHEHNIA 1

96 PeLeHne TPUrOHOMETPUYECKNX YPaBHEHNIA 1

97 PeLeHne TPUrOHOMETPUYECKNX YPaBHEHNIA 1

98 PeLeHne TPUrOHOMETPUYECKNX YPaBHEHNIA 1

99 PeLeHne TPUrOHOMETPUYECKNX YPaBHEHNIA 1

100 PeLeHne TPUrOHOMETPUYECKNX YPaBHEHNIA 1
KoHTposbHas pabora:

101 "TPUroHOMETPUYECKIME BbIPXKEHNSA 1 1
TPUrOHOMETPUYECKMNE YpaBHeHNA"

102 MocnenoBaTenbHOCTM, CNOCO6LI 3aaHNA 1

rnocnefoBaTenbHocTen. MeTog




MaTeMaTUYeCcKo NHAYKLMN

MOHOTOHHbIE M OrpaHNYeHHbIe

103 nocnefoBaTeNlbHOCTU. cTopus aHanm3a
6eCKOHEYHO MasibIX

104 ApumeTryeckas nporpeccus

105 ["leomeTpuryecKkasn nporpeccus

106 BeckoHeuHO ybbIBaroLLaA reoMeTpuyeckas
nporpeccus

107 Cymma 69CKOH€:—IHO yObIBatoLLEN
reoMeTpUYecKon nporpeccuu

108 JIVHERHbIA 1 3KCNOHEHUMa/bHBIN POCT.
Yucno e. dopmMyna COXKHbIX NPOLLEHTOB

109 JINHenHbI 1 3KCNOHEHUMaNbHbI pOCT.
Uncno e. dopmyna CNoXHbIX NPOLIEHTOB

110 icnonb3oBaHve Nporpeccun Ansa peLleHus
peasibHbIX 334a4 NPUKNaAHOro Xxapakrepa

11 KoHTponbHas paboTa:
"lMocnegoBaTenbHOCTM M Nporpeccun”

112 HenpepbIBHbIE PYHKLMM U UX CBOMCTBA

113 Touka paspbiBa. ACUMNTOTbI rPaUKoB
(hyHKUWMIA

114 CsoiicTBa (DyHKLWI HENpepbIBHbIX Ha
oTpesKe

115 CsoiicTBa (DyHKLWI HENpepbIBHbIX Ha
oTpeske

116 MeToA NHTepBa/IOB A/151 PeLLeHus

HepaBeHCTB




MeToz MHTEPBa/OB A/1s pPeLLeHNs

117
HepaBeHCTB

118 MeToA MHTepBa/IOB A/151 PeLLeHus
HepaBeHCTB

119 MprMeHeHWe CBOMCTB HenpepbIBHbIX
(hYHKUMI o5 peLleHns 3afad

120 MpyMeHeHMe CBOMCTB HEMPepbIBHbIX
(hYHKUMI o5 peLleHns 3afad

121 MepBas 1 BTOpas NPoM3BOAHbIE (DYHKLNN

122 OI'Ipe,EI,EHEHVI:%, reoOMeTPUYECKINIA CMbIC/I
MPON3BOAHON

123 Onpep,eneHmie, (hM3MYECKNIA CMbICTT
MPOV3BOAHON

124 YpaBHeHWe KacaTeNbHOM K rpauky
QYHKL MK

125 YpaBHeHWe KacaTeNbHOM K rpafuky
(hyHKUMN

126 Mpoun3BOAHbIE 3NIEMEHTAPHbIX (DYHKLMNIA

127 Mpoun3BoAHbIe 3NEMEHTAPHbIX (YHKLNIA

128 Mpon3BoaHasa CyMMbl, NMPOU3BELEHUS,
4aCTHOrO U KOMMO3ULMN PYHKLNI

129 lMpoun3BogHas CyMMbl, NPOV3BeAeHMS,
4aCTHOrO U KOMMO3ULMN PYHKLMI

130 lMpoun3BogHas CyMMbl, NPOV3BeAeHMS,
4aCTHOrO M KOMMO3ULMN PYHKL WA

131 KoHTponbHas paboTa: "lNMpon3sogHas"

132 MoBTOpeHMe, 0606LLEeHME, CUCTEMATM3ALMNS




3HaHWI: "YpaBHeHUS"

MoBTOpeHwe, 0606LLEHME, CUCTEMATU3ALMS

133 c n R 1
3HaHUW: "PYHKLMK
134 Toroeas KoHTposibHas paboTa
135 Toroeas KOHTpoO/bHas paboTa
136 HOBTOPEHVIE, 0606LLeHMe, crcTemMaTn3aLms 1
3HaHWI
OBLEE KOJIMYECTBO YACOB INO 136 10

NMPOIrPAMME




11 KNNACC

No
n/n

Tema ypoka

Konnyectso 4acoB

KOHTpO/bHbIE

Bcero
paboThl

lNMpaKTnyeckue
paboThl

Jata
n3yyeHus

ONEKTPOHHbIE

LunpposbIe
obpaszoBaTe/ibHble

pecypcbl

MprMeHeHne NPOV3BOAHON K
CCNEeA0BaHNIO (DYHKLIMIA Ha
MOHOTOHHOCTb W 3KCTPEMYMb!

MprMeHeHne NPOV3BOAHON K
CCNEeA0BaHNIO (DYHKLIMIA Ha
MOHOTOHHOCTb M 9KCTPEMYMb!

MprMeHeHMe NPON3BOAHOIA K
nccnefoBaHno YyHKUMIA Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMbl

MprMeHeHMe NPON3BOAHOIA K
nccnefoBaHno YyHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

MprMeHeHMe NPON3BOAHON K
nccnefoBaHno YyHKUMIA Ha
MOHOTOHHOCTb M 3KCTPEMYMb!

MprMeHeHne NPOV3BOAHON K
CCNEeA0BaHNIO (DYHKLIMIA Ha
MOHOTOHHOCTb M 9KCTPEMYMb!

HaxoxaeHne HanbobLIEro n

HanMeHbLUEro 3Ha4eHNA HeﬂpeprBHOVI

(YHKLMM Ha OTpeske

HaxoxaeHne HanbobLIEro n




HaVMEHBLLIEr0 3HAUYEHNS HEMPEePbIBHOM
(YHKLMK Ha OTpe3Ke

HaxoxaeHne HanbobLUIEro 1
HaMMeHbLLEro 3HaYeHWst HenpepbIBHOW
(hYHKLMM Ha OTpe3ke

10

HaxoxaeHune HanbobLIero u
HaUMeHbLLEr0 3Ha4YeHNs HeNpepbIBHOW
(hYHKLMM Ha OTpe3ske

11

HaxoxaeHne HanbobLLEro v
HaVMEHbLLEr0 3HAYEHUS HEMPEePbIBHON
(YHKLMM Ha OTpeske

12

HaxoxaeHne HanbobLUIEro 1
HaMMeHbLLEro 3HaYeHNst HENPEPbIBHOW
(hYHKUMM Ha OTpe3Ke

13

MprMeHeHWe NPON3BOAHON A1
HaXO0XAEHNS HaUYYLLIEr0 PELLEHNS B
NPUKNagHbIX 3agaqax

14

MpUMeHeHVe NPOU3BOAHON ANs
HaXOXEHUS HaWYYLLIEro PeLLeHNs B
MPUKNaAHbIX 3agadax

15

MpVMeHeHWe NPOW3BOAHOM AN
OrnpeAeneHns CKOPoCTU U YCKOPeHMS
npotiecca, 3aaHHOro hopmMynon nnu
rparkom

16

MpVMeHeHWe NPOW3BOAHON AN
onpeseneHns CKOPOCTM U YCKOPeHs
npotiecca, 3aaHHOro hopmMynon nnu
rpackom




17 Komnosunuums gyHKuuii

18 Komnosunuums gyHKuuii

19 Komnosunuums gyHKuuii

20 FeomeTpmqe05me(J6pa3b|ypaBHeHmM Ha
KOOPAMHATHOM N0CKOCTH

21 FeomeTpmqe05me(36pa3b|ypaBHeHMM Ha
KOOPZAVHATHOM M0CKOCTH

22 KoHTponbHas paboTa: "lccnegoBaHue
(hYHKUMIA C MOMOLLBHO MPON3BOAHON"

23 MepBoo6pa3Hast, 0CHOBHOE CBOMCTBO
nepBoo6pasHbIX

24 MepBoo6pasHble 3NeMEHTaPHbIX PYHKLUI
MpaBmna HaxoXaeHWs NepBoobpasHbIX

o5 MepBOO6pPa3Hble 31eMEHTaPHbIX (DYHKLNIA
MpaBmna HaxoXaeHWs NepBoo6pasHbIX

26 WHTerpan. FeomeTpryeckunin CMbICn
NHTerpana

97 BbluncneHvie onpesenéHHOro nHTerpana
no opmyne HotoToHa-/1enbHMLa

28 BbluncneHve onpefenéHHOro nHTerpana
no opmyne HotoToHa-/1einbHULa

29 [MprYMeHeHWe NHTerpana 419 HaxoX4eHns
nnowagern NIocKmMx guryp

30 [MprYMeHeHWe NHTerpana 419 HaxoXaeHns
06bEMOB reOMeTPUYECKUNX TeN

31 MpyMepb! peLleHnii andhepeHLaIbHbIX

YpaBHeHUI




MpvMepb! peLleHnii andhepeHLaIbHbIX

32 o
ypaBHEHUN
MaTemaTtnyeckoe mMofenmpoBaHune

33 peasibHbIX MPOLLECCOB C MOMOLLbIO
AnddepeHunaIbHbIX YpaBHEHWI

34 KoHTposnbHas paboTa: "lMepBoobpasHas 1
nHTErpan”

35 TpUroHomMeTpryecKune MyHKLUN, NX
CBOWACTBa U rpaumku

36 TpuUroHomeTpryeckne PyHKLUU, NX
CBOICTBA U rpafuKu

37 TpUroHoMeTpryecKue YHKLUN, NX
CBOWACTBa U rpamku

38 TpuUroHomeTpryeckne OyHKLMU, NX
CBOWACTBa U rpamku

39 TpuroHomeTpuyeckne yHKLMKN, UX
CBOICTBA U rpafuKu
OT60p KOpHEeW TPUrOHOMETPUYECKNX

40 YPaBHEHWIA C MOMOLLbHO
TPUIOHOMETPUYECKOW OKPYXXHOCTU
OT60p KOpHEW TPUrOHOMETPUYECKNX

41 YPaBHEHWIA C MOMOLLbHO
TPUTOHOMETPUYECKOIN OKPYXKHOCTM
OT6Op KOpPHEWN TPUFOHOMETPUYECKINX

42 YPaBHEHWIA C MOMOLLbHO
TPUTOHOMETPUYECKOIN OKPYXKHOCTM

43 OT6Op KOpPHEWN TPUFOHOMETPUYECKIX

YPaBHEHWIA C NOMOLLbHD




TPUrOHOMETPUYECKOI OKPY>XKHOCTH

PeLleHWe TPUroHOMETPUYECKUX

44
HepaBeHCTB

45 PeLLeHe TPUrOHOMETPUYECKUX
HepaBeHCTB

46 PeLueHne TPUrOHOMETPUYECKUX
HepaBeHCTB

47 PeLueHe TPUrOHOMETPUYECKUX
HepaBeHCTB
KoHTposnbHas pabota: "Ipadmkm

48 TPUTOHOMETPUYECKMX (DYHKLMIA.
TpUroHoMeTpnYeckKme HepaBeHCTBa"

49 OCHOBHbIE MeTOAbI peLLeHus
nokasare/ibHbIX HepaBeHCTB

50 OCHOBHbIE MeTOAbI peLLeHuns
nokasare/ibHbIX HepaBeHCTB

51 OCHOBHbIE MeTO/bl peLLeHuns
noKasare/ibHbIX HepaBeHCTB

59 OCHOBHbIE MeTOAbI peLLeHuns
nokasare/ibHbIX HepaBeHCTB

53 OCHOBHbIE MeTO/bl peLLeHuns
norapnmMmnYecKnx HepaBeHCTB

54 OCHOBHbIE MeTO/bl peLLeHuns
norapuMUYeCKnX HepaBeHCTB

55 OCHOBHbIE MeTOAbI peLLeHuns
norapnmMmnYecKnx HepaBeHCTB

56 OCHOBHbIE MeTO/bl peLLeHuns

norapnmMmnYecKnx HepaBeHCTB




OCHOBHble METOAbI peLleHNs

> nppaLmoHaIbHbIX HEPaBEHCTB
58 OCHOBHbIE MeTOAbI peLLeHuns
NppaLmMoHa/IbHbIX HEPaBEHCTB
59 OCHOBHbIE MeTO/bl peLLeHus
nppaLmoHaIbHbIX HEPaBEHCTB
60 OCHOBHbIE MeTOAbI peLLeHuns
nppaLmoHaIbHbIX HEPaBEHCTB
61 I"pagmyeckre meToab! peLuetwm
nppaunoHanbHbIX ypaBHeHUI
62 I"pagmyeckre metoabl peLuetwm
nppaLmoHaIbHbIX YpaBHEHW
63 I"pagmyeckre meToabl peLuveva
nokasare/ibHbIX YpaBHEHMI
64 I"pagmyeckre MeTOAbl peLLeHns
nokasare/ibHbIX HepaBeHCTB
65 I"paghmyeckre MeToAbl peLLeHns
norapuMUYecKnX ypaBHeHui
66 I"pagmyeckre MeToAbl peLLeHns
norapnMmMmnYecKnx HepaBeHCTB
67 I"paghmyeckme MeToAbl peLLeHns
norapnmMmnYecKnx HepaBeHCTB
I"paghmyeckre MeToAbl peLLeHns
68 nokKasare/ibHbIX 1 NorapuiMmn4ecKmnx
YpaBHEHMI
I"paghmyeckre MeTOAbl peLLeHns
69 nokKasare/ibHbIX 1 orapuMUYecKmx

YpaBHEHMI




70

I"padhmyeckmne MeToabl peLleHuns
MoKasaTe/lbHbIX 1 I0rapuMUYecKnx
HepaBeHCTB

71

I"padhmyeckmne MeToabl peLleHus
MoKasaTe/lbHbIX U NI0rapughMMUecKmnx
HepaBeHCTB

72

KoHTposnbHas pabota: "VppaynoHabHble,
rnokasaresibHble 1 fIorapupMmyeckme
HepaBeHcTBa"

73

KomnnekcHble uncna. Anredpanyeckas u
TPUroHOMeTprYeckas (hopMbl 3anmncy
KOMM/IEKCHOI 0 uncna

74

KomnnekcHble uncna. Anredpanyeckas u
TPUroHOMeTprYeckas (hopMbl 3anmncy
KOMM/IEKCHOI 0 uncna

75

ApudmeTryeckme onepauun ¢
KOMM/IEKCHbIMY YCnamu

76

ApurdMeTHYECKe OnepaLnn ¢
KOMM/EKCHbIMMW Yncnamm

77

I/I306pa>|<eHV|e KOMMNIEKCHbIX YNCEN Ha
KOOp,D,VIHaTHOVI MNAOCKOCTH

78

306paxkeHne KOMMN/IEKCHBIX YMCen Ha
KOOPANHATHOWM NMIOCKOCTH

79

dopmyna Myaspa. KopHu n-oli cTeneHu
N3 KOMMNEKCHOr0 yncna

80

dopmyna Myaspa. KopHu n-oli cTeneHu
N3 KOMIM/IEKCHOr0 ymncna

81

lNpnMeHeHne KOMMNIEeKCHbIX Yncen ans




PELLIEHUs PU3NYECKMX U FTEOMETPUYUECKUX
3aaay

KoHTponbHas paboTa: "KomniekcHble

82 N
ymcna

83 HaTtypa/bHble 1 Lenble ymicna

84 HaTypasibHble 1 uenble yncna

85 [MprmeHeHWe NpU3HaKoB AeNNMOCTH
LienbIx yncen

86 [MprMeHeHne NpU3HaKoB AeIMMOCTHU
LienbIx yncen

87 [MprMeHeHne NpU3HaKoB AeIMMOCTHY
uenbix yncen: HOA4 n HOK

88 [MprmeHeHWe NpU3HaKoB AeNNMOCTH
uenbix yucen: HOA4 n HOK

89 [MprMeHeHne NpU3HaKoB AeIMMOCTHU
LieNbIX YMCen: oCTaTKy No MOAY/MO

90 [MprMeHeHne NpU3HaKoB AeIMMOCTHU
LieNIbIX Yncen: 0CTaTKM No Moy o
[MprmeHeHWe NpU3HaKoB AeNNMOCTH

91 LenbIx yncen: anroputm EBknuaa ans
peLleHmns 3a4ad B LefbIX Ynucnax

92 KoHTposnbHas pabota: "Teopus LenbiX
yucen"
Cucrema 1 COBOKYMHOCTb YPaBHEHWA.

93 PaBHOCW/IbHbIE CUCTEMbI U CUCTEMDI-
cneacTauns

94 Cuctema 1 COBOKYNHOCTb YpaBHEHUA.

PaBHOCUNbHbIE CUCTEMBI U CUCTEMbI-




CNeAcTBumA

OCHOBHbIe METO/bI PELLEHNA CUCTEM U

95 o o
COBOKYMHOCTEN paLyoHa/IbHbIX YPaBHEHNI

OCHOBHble METO/bI PELLEHNS CUCTEM W
96 COBOKYMHOCTEW MppauyoHabHbIX
YpaBHEHMI

OCHOBHbIe METOAbI PELLEHNS CUCTEM W
97 COBOKYMHOCTEW NMoKa3aTebHbIX
YpaBHEHMI

OCHOBHble MeTO/bl PELLEHNS CUCTEM U
98 COBOKYMHOCTEN NOKa3aTe/bHbIX
YpaBHeHUI

OCHOBHble METOAbI PELLEHNS CUCTEM W
99 COBOKYMHOCTEN NorapnpmMmyeckmnx
YpaBHeHUI

OCHOBHbIE MeTO/b! PeLLeHNs CUCTeM U
100 COBOKYMHOCTEN norapnMmyeckmnx
YpaBHEHMI

[prMeHeHne CUCTEM K PeLLEHUIO
maTemaTMyecKmnx 3agad v 3agad us

101 pasInyHbIX 06NacTell HayKun 1 peanbHON
XW3HW, NHTEpNpeTaums NonyYeHHbIX
pe3ynbTaToB

lMprMeHeHWe CUCTEM K peLLeHuto
maTemaTMyecKmnx 3agad v 3agad us

102 pasInyHbIX 06NacTell HayKn 1 peanbHON
XW3HW, NHTEpNpeTaums NnonyYeHHbIX
pe3ynbTaToB




MpUMeHeHVe HepaBEHCTB K PELLEHUIO
MaTeMaTUYeCKMX 3afay 1 3agay u3

103 pasInyHbIX 06NacTell HayKun 1 peanbHON
XW3HW, NHTEpNpeTaums NnonyYeHHbIX
pe3ynbTaToB
KoHTponbHas paboTa: "Cuctemsi

104 paunOHaIbHbIX, MPPaLNOHANbHBIX
MoKa3aTe/IbHbIX U IOrapuimMmnyeckmx
ypaBHEHMNA"

105 PaLMoHanbHble ypaBHEHMA C NapameTpamum

106 PauvoHanbHble HepaBeHCTBa C
napameTpamu

107 PaLMoHanbHbIe CUCTEMBI C NapamMeTpamMu

108 VppaunoHabHble ypaBHeHu s,
HepaBeHCTBa C NapameTpamm

109 VppauunoHasibHble CUCTEMBI C
napameTpamu

110 MokasaTenbHble ypaBHEHWSA, HEPaBEHCTBa C
napameTpamm

111 NokasaTenbHble CUCTEMbI C NapameTpamMm

112 Norapumuyeckune ypaBHeHus,
HepaBeHCTBa C napaMmeTpamu

113 JNorapudmmnyeckune cuctembl ¢
napameTpamm

114 TpUroHOMETPUYECKME YpaBHEHNUSA C
napameTpamu

115 TpUroHOMETpPMYECKME HepaBEHCTBa C

rnapameTpamy




116

TpUroHOMeTpUYECKMEe CUCTEMbI C
napameTpamu

117

[NocTpoeHne n nccnegosaHme
mMaTemMaTUy4ecKnx Mogenen peasibHbIX
CUTYaLMiA C MOMOLLbHO YPaBHEHWI C
napameTpamu

118

MocTpoeHne 1 uccnegoBaHme
MaTeMaTUUYeCKUX MOAeNen peanbHbIX
CUTYyaUWii C MOMOLLbHO CUCTEM YPaBHEHUI
C napameTpamu

119

MocTpoeHne 1 uccnegoBaHme
mMaTemMaTUYecKnxX MoAeNnen peasibHbIX
CUTYyaUWii C MOMOLLbHO CUCTEM YPaBHEHWIA
C napameTpamu

120

KoHTposnbHas paboTa: "3agauu ¢
napametpamn”

121

MoBTOpEHME, 0606LLEHNE,
cucTemMaTnsaums 3HaHWi: 'Y paBHeHNs"

122

MoBTOpEHME, 0606LLEHNE,
cucTemMaTn3aums 3HaHWi: Y paBHeHNs"

123

MoBTOpeHWe, 06006LLEeHNE,
cucTemMaTun3aums 3HaHWIA: 'Y paBHEHWS.
Cuctembl ypaBHeHWn"

124

MoBTOpeHWe, 06006LLEeHNE,
cucTemaTunsaums 3HaHWin: "HepaBeHcTBa"

125

MoBTOpEHME, 0606LLEHNE,
cucTemMaTmnsaums 3HaHuin: "HepaBeHcTBa"

126

MoBTOpeHWEe, 06006LLEeHNE,




cucTemaTmnsaums 3HaHuin: "HepaBeHcTBa"

MoBTOpEHWe, 06006LLeHNE,

127 cucTemaTmsaumsa 3HaHuia: "MponssoaHas u 1
€€ NpumeHeHmne"
MoBTOpeEHWE, 06006LLEeHNE,

128 cucTemaTmnsaums 3HaHwiA: "MponssogHas v 1
eé npnumeHeHmne"
MoBTOpeEHWE, 06006LLEeHNE,

129 cucTemaTmnsaums 3HaHwiA: "MponssogHas v 1
eé npnumeHeHmne"
MoBTOpEHME, 0606LLEHNE,

130 cucTemaTmn3aums 3HaHWiA: "HTerpan n ero 1
npumeHeHue"

131 MoBTOpEHME, 0606LLEHNE, 1
cucTeMaTn3aums 3HaHWiA: "PyHKuun'™

132 MoBTOpEHWE, 06006LLEeHNE, 1
cucTemaTmnsaums 3HaHuin: "OyHKuun'"

133 MoBTOpEHME, 0606LLEHNE, 1
cucTeMaTn3aums 3HaHWiA: "PyHKuun'™

134 Toroeas KOHTPO/IbHaA paboTa

135 Toroeas KOHTposibHas paboTa

136 lMoBTOpEHME, 0606UJ,eHTe, 1
cucTematumsauma 3HaHUM

OBLLEE KOJIMYECTBO YACOB INO 136 10

NMPOIrPAMME







YYEBHO-METOANYECKOE OBECIEYEHWE
OBPASOBATEJIbHOI' O NMPOLIECCA
OBASATEJIbHbIE YHEBHbIE MATEPUAJIbI 014 YHEHUKA

METOONYHECKNME MATEPVAJIbI AJTA YUUTENA

LIND®POBbLIE OBPA3SOBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET
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