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HOACHUTEJIBHASA 3AIIMCKA

YuebHbIiA Kypc «Anrebpa 1 Hayasia mMaTemMaTUYecKoro aHanmsa» SABNSETCA
O4HUM M3 Hanbonee 3HaAYMMbIX B MporpaMMe CpefHero o6uiero obpasoBaHus,
MOCKO/bKY, C OAHOW CTOPOHbI, OH ObecrneynBaeT UHCTPYMEHTaIbHYO 6a3y Ans
N3yYeHMs1 BCEX eCTECTBEHHO-HAY4YHbIX KYPCOB, a C ApPYron CTOPOHbI, hopMumpyeT
NOrnyeckoe M abCTpakTHOE MbILL/IEHME 06YyYatoLMXCA Ha YPOBHE, HEOOXO4MMOM
A1 OCBOEHUS UH(OPMAaTUKKM, 06LECTBO3HAHNSA, UCTOPUM, CIOBECHOCTU U APYruX
ancuunanH. B pamkax [gaHHOro ydebHoOro kKypca obydatolinecs oBfafeBatoT
YHUBEPCA/IbHLIM  513bIKOM COBPEMEHHO HayKWu, KoTopas (opmy/nuMpyeT CBOW
AOCTVKEHWNSA B MaTeMaTUUeCKON hopme.

Y4ebHbI Kypc anrebpbl M Hayas MaTeMaTUYECKOro aHanm3a 3akKnafblBaeT
OCHOBY [/711 YCMELIHOro OBflafleHns 3akKoHaMu (U3NKK, XUMUKU, ONONOTUK,
MOHMMaHWUS OCHOBHbIX TEHAEHL M Pa3BUTUA SKOHOMUKM M 0BLLLECTBEHHOM XKU3HN,
MO3BO/ISIET OPUEHTMPOBATLCA B COBPEMEHHBLIX LMGPOBLIX U KOMMbHOTEPHbIX
TEXHONOrNAX, YBEPEHHO WCNONb30BaTb UX ANA AanbHelLero obpasoBaHNs U B
MOBCEAHEBHOM XWM3HW. B TO e Bpems 0BnafeHne abCTPaKTHbIMU W NIOMMYECKN
CTPOrUMW  KOHCTPYKLUMSIMU anrebpbl M MaTeMaTUYeCKOro aHanm3a pa3BuBaeT
YMEHMe Haxo4uTb 3aKOHOMEpPHOCTM, O0OOCHOBbLIBATb WCTUHHOCTb, [OKa3blBaTb
YTBEPXAEHNA C MOMOLLBI0 MHAYKLMN W paccyiaTb AefyKTUBHO, MCMO/b30BaThb
0000LleHNe M KOHKpEeTU3aumio, abcTparupoBaHMe W aHanorut, qopmupyet
KpeaTMBHOE N KPUTUYECKOE MbILLIEHNE.

B xoge u3ydyeHus y4yebHOro Kypca «Anrebpa v Hayasa mMaTeMaTU4yecKoro
aHanmM3a» oby4arowmecs Mony4varoT HOBbIA OMbIT PELLUEHUSI NPUKIaAHbIX 3afau,
CaMOCTOATE/IbHOrO MOCTPOEHUSA MaTeMaTUYeCKUX MOAenen peasbHbIX CUTYaLuid,
MHTepnpeTauuy  MNOMYYEHHbIX  PELUEeHMI,  3HAKOMATCA € NpUmepaMu
MaTemMaTUyeCKMX 3aKOHOMEPHOCTE B MpUPOAe, Hayke W  WCKYCCTBe, C
BblAAIOLWUMUCA MATEMATUYECKMMMN OTKPLITUAMW U UX aBTOPaMMU.

Y4ebHbI Kypc 06/1afaeT 3HauMTeNbHbIM BOCNUTATE/IbHBbIM MOTEHLMANOM,
KOTOpbIA peasn3yeTcs Kak 4epe3 Y4yeOHblA MaTepuas, Crnocob6CTBYHOLLMIA
(hOpMUPOBAHMIO HAYYHOrO MUPOBO33PEHUSA, TaK U yepe3 creuuduky y4debHon
[EeATeNIbHOCTM,  Tpebylowein  NPOAC/MKUTENbHOW  KOHLEHTPauunm  BHUMaHWS,
CaMOCTOSATe/IbHOCTU, aKKYPaTHOCTU U OTBETCTBEHHOCTM 3a MOJTyYeHHbIV pe3ynbTar.

B ocHOBe MeToAMKM 06yUeHNs airebpe 1 Ha4yaiaM MaTeMaTUYecKoro aHanmsa
NEeXNT feATeNIbHOCTHBIN MPUHLMN 06YYeHNs.

B cTpyKType yuyebHOro Kypca «Anreépa 1 Hayana maTeMaTU4YeCKOro aHanm3a»
BbleNeHbl  C/eAyloline  COAepXKaTe/lbHO-MeToAuYecKMe nHUK:  «Yucna wu
BbIUMCNIEHNSA», «PYHKUMN N Tpadinkn», «YPaBHEHUS U HepaBeHCTBa», «Hauana
MaTemMaTMyecKoro aHanmza», «MHOXecTBa W NOrMKa». Bce OCHOBHbIE
cogepyKateslbHO-MeTOANYECKME JIMHUN M3Y4aloTCA Ha MNPOTSHXKEeHUUM [ABYX NeT



06yyeHNs Ha YpOBHe CpefHero obLero obpasoBaHus, eCTECTBEHHO 4OMOJHAS APYr
Apyra v NocTeneHHO HacbILWasaCb HOBbIMW TeMaMu 1 pasgenamn. [JaHHblid y4ebHbIit
KypC SIBNSeTCA WHTerpaTtuBHbIM, MOCKONbKY 00beAuHsSeT B cebe copepykaHue
HECKO/IbKMX MaTeMaTUYecKUX AUCLUMNINH, TaKUX Kak anrebpa, TPUroHomeTpus,
MaTemaTMyecKuii aHanm3, Teopust MHOXeCTB, MaTemMaTuyeckas noruka n gpyrve. o
Mepe TOro Kak obydaroumecs oBfafieBatoT BCE 60/1ee LWMPOKMM MaTemaTuyecKnm
annaparoMm, y HUX nocfiefoBaTe/ibHO (hOPMUMPYETCH M COBEPLLEHCTBYETCH YMEHME
CTPOUTb MaTemaTMUeCKyl0 MOAeNb peasibHOW CUTyaumun, NPUMEHSTL 3HaHUS,
MOMlyYeHHble MPU U3YYeHMM Y4eBHOro Kypca, AN8 PelleHns CamoCTOATeSIbHO
chopMy/IMPOBAHHON MaTeMaTMYeCKOW 3afayn, a 3aTeM MHTEPNPETUPOBATb CBOM
OTBET.

CofepxaTenbHO-MeToAMYeCKas NMHUA «Yucna 1 BbIYUCNEHMS» 3aBepLUaeT
(hopMMpOBaHME HaBbIKOB UCMO/b30BaHUS AENCTBUTENbHBIX YMCEN, KOTOPOE Obl10
HayaTo Ha YpOBHE OCHOBHOIO 06Llero obpasoBaHus. Ha ypoBHe cpefHero o6Luero
obpas3oBaHMA  0cob60e  BHWMaHWE  yaensetcs  (JOPMMPOBAHMIO  HaBbIKOB
pauMoHaIbHbIX BbIYMC/IEHUIA, BKIKOYAKOWMX B CeB6S MCMOMb30BaHWE Pa3/IMUHbIX
(hopMm 3anucy unMcna, YMeHue fenatb MNPUKUAKY, BbIMNOMHATL MPUBAVKEHHbIE
BbIUYMC/IEHNS, OLEHMBATb YUC/MOBbIE BbIPaXKEHWS, paboTaTb C MaTtemMaTUyYeCKUMu
KOHCTaHTaMKn. 3HaKOMble O06Yy4YaloLUMCA MHOXeCTBa HaTypasibHbIX, LefblX,
pauMoOHa/IbHbIX W [EACTBUTE/IbHbIX — 4YuCen  AOMOSHAKTCA  MHOXECTBOM
KOMMMEKCHbIX 4mcen. B kaxaoM M3 3TUX MHOXECTB paccMmatpuBaroTcs
CBOMCTBEHHblEe €My Chneuugpuyeckue 3afadyn W onepauun: [JeneHve Haueno,
onepupoBaHMe OCTaTKaMW Ha MHOXECTBe LefbIX 4ucen, 0cobble CBOMCTBA
paLMOHa/IbHbIX N MPPaLMOHa/IbHBIX YnCes, apuipmeTUYecKmne onepauun, a Takxe
N3BNeYEHVe KOPHS HaTypasibHOM CTEMeHM Ha MHOXECTBE KOMIMIEKCHbIX YuMCer.
Bnarofaps nocnefoBaTe/lbHOMY PacLUMPEHWMIO Kpyra WCMO/b3yemblX YuCen |
3HAKOMCTBY C BO3MOXXHOCTAMM WX MPUMEHEHUS A4/19 PeLleHns pas/iMyHbIX 3a4ad
(hopmupyeTcs NpefcTaBNeHe O eAUHCTBE MaTeMaTUKWM Kak Hayku v e€ ponu B
MOCTPOEHUN MOAEeNeil peanbHOro Mupa, LUMPOKO WMCMOMb3YHTCA 06006LLeHe U
KOHKpeTU3aums.

JINHVS «YpaBHEHWSI U HEPaBEHCTBa» peasn3yeTcs Ha MPOTSHXKEHUMW BCEro
00y4YeHMs Ha YpOBHEe cpefHero o6uiero 06pa3oBaHMs, MOCKO/bKY B KaXoM
pasgene [llporpammbl NpPeaycMOTPEHO peLleHue COOTBETCTBYHOLMX 3adad. B
pesy/nbTaTe 0O6yuvatOLMecs OBMafeBaloT  PasIMYHbIMU - MeTO4aMn  PeLleHus
pauMOHa/IbHbIX,  MppauUMOHa/IbHbIX,  MOKa3aTeflbHbIX,  N0rapuMUYecKnx U
TPUrOHOMETPUYECKMUX YPaBHEHWI, HEPaBEHCTB M CUCTEM, a TakKxe 3afau,
cogepxawimx napameTpbl. [MofyyeHHble YMEHUS LUMPOKO MCMOMb3YHTCA Mpu
nccnefoBaHMM (PYHKUMIA C MOMOLLbIO MPOU3BOAHOM, MPWU pelleHnn NpUKNagHbIX
3afa4 1 3aay Ha HaxoXeHne HanbosbLLUNX Y HAMMEHBLUMX 3HAYEHUI PYHKLMN.



[aHHasa cogepyatenibHas IMHUA BK/IOYaeT B Cebs Takxke (hopmmpoBaHme yMeHWUI
BbINOMHATL  pacyéTbl N0  (opmynam, Mpeobpa3oBaHUs  pauvOHasIbHbIX,
MppaunoHasIbHbIX U TPUTOHOMETPUYECKMX BbIPAKEHWIA, & TaKXKe BbIPAXKEHWNA,
cogepxawux cTeneHn u norapudmbl. bnarogapsa msydeHuto anrebpavyeckoro
Martepuvana NnpouCcXoanT AasibHeiLLee pa3BuTmEe aNropUTMUYECKOTO N abCTPaKTHOMO
MbILLIEHMS 06YyyaroLLmXcs, (hOPMUPYHOTCA HaBblKW [AeAYKTUBHbIX PacCyXAeHuiA,
paboTbl C CUMBO/IHbIMW  (hopMamu, NpPeACTaBfEHUS  3aKOHOMEPHOCTEW W
3aBMCMMOCTEN B BUAE PaBEHCTB M HepaBeHCTB. Anirebpa npeanaraet ayPeKTUBHbIE
WHCTPYMEHTbI NS PeleHns MpaKTUYeCKUX W eCTeCTBEHHO-Hay4YHbIX 3ajad,
Harns4HoO AEMOHCTPUPYET CBON BO3MOXHOCTM KaK S3blKa HayKMU.

CopgepxxaTenbHO-MeTOANYECKas NMHUA  «PYHKUMM U Tpagiuku» TECHO
nepennetaeTca C APYrMMU IMHUSAMKU Y4eBHOro Kypca, MOCKO/IbKY B KaKOM-TO
CMbICNe 3aaéT Noc/efoBaTe/IbHOCTb U3yYeHns MaTepuana. 3yyeHme cTeneHHOMN,
rokasaTte/IbHOW, IOrapuiMmMYeCcKon 1 TPUroOHOMETPUYECKUX (DYHKLIWIA, NX CBOWCTB
N rpadunKoB, NCMOMb30BaHWE PYHKUUIA AN peLleHns 3a4a4d 13 apyrnx yqyebHbIx
NpeAMETOB U peasibHOM XXMU3HM TECHO CBA3aHO KakK C MaTeMaTUYeCKMM aHa/IM30M,
TaK M C PeLleHMeM YypaBHEHW K HepaBeHCTB. Mpu 3TOM 60/bLIOE BHUMaHME
yaenseTca (HopMMPOBaHMIO YMEHMSI BblpaXkaTb (hOpMynaMu 3aBUCUMOCTU MeXAay
Pa3IMYHBLIMN  BEIMYMHAMW, WCCNeLoBaTb MOMyYeHHble (YHKUWUK, CTPOUTb WX
rpacvkn. Matepuan aToil cofepykaTenbHON NMHUW HaleNeH Ha pasBUTHE YMEHWI U
HaBbIKOB, MO3BO/IAOLLMX BbIPaXaTb 3aBUCMMOCTI MeXAY BeIMYMHAMM B Pa3/IMYHOM
(hopme: aHaNMTUYECKOM, rpadiMyecKoin U CNoBECHON. Ero nsyyeHue cnocobcTeyeT
PasBUTUIO  a/ITOPUTMUYECKOTO  MbILLIEHNSA, CMOCOBHOCTU K 0000LWEHNIO ©
KOHKpeTU3aLmm, NCrnosib30BaHMIO aHa1or .

CopgepxxatenbHasd nMHUA «Havana mMaTeMaTMyecKoro aHasim3a» rMo3BONseT
CYLLIECTBEHHO pacLUMPUTL KPYr Kak mMateMaTUyeckux, Tak U MPUKIagHbIX 3adad,
LOCTYNHbIX 00YYaroWMMCH, TaK Kak Yy HUX MOSBMAAETCA BO3MOXHOCTb CTPOUTH
rpavikv  CNOXHbIX (DYHKUWW, OMpefenstb WX Haubosblive WM HaumeHbLUVe
3HaYeHWs, BbIYUCNATL NoWaan uryp M o06bEMbI Tes, HaXO4MUTb CKOPOCTU W
YCKOPeHMs npoueccoB. [laHHasa coep)kaTefibHas JIMHUA OTKPbIBAET HOBbIE
BO3MOXHOCTM MOCTPOEHNS MaTeMaTUYeCKUX MOAENen peasibHbIX CUTYyauuM,
MO3BOJIET HAXO4NTb HaUNyULLIEE PeLleHe B MPUKIaAHbIX, B TOM YKC/e COLUaIbHO-
9KOHOMWYECKMX, 3afadvaX. 3HAKOMCTBO C OCHOBaMM MaTeMAaTWYEeCKOro aHaimsa
CNoco6CTBYET Pa3BUTUIO abCTPAKTHOIO, (hOPMasibHO-10rMYEeCKOro U KpeaTUBHOIo
MbILLMEHWS, (DOPMUPOBAHMUIO YMEHWI pacrno3HaBaTb MNPOSBIEHUS  3aKOHOB
MaTemMaTuK1 B HayKe, TEXHWKe 1 UCKyccTBe. ObyyatoLLmecs y3HatoT 0 BblAAOLLMXCA
pe3ynbTatax, NosyyYeHHbIX B XOfe Pa3BUTUA MaTeMaTUKM KaK Hayku, n 06 KX
aBToOpax.



CopgepxxaTenbHO-MeToANYeCKas NMMHUSA «MHOXECTBA U NOrNKa» BKIOYAeT B
cebs 3/1IeMeHTbl TEOpUM MHOXECTB W MaTeMaTU4ecKon JNIorMKW. TeopeTuKo-
MHOXECTBEHHbIe MPeACTaB/IeHNA NMPOHM3bIBAOT BECb KYPC LLUKO/IbHON MaTeMaTUKM
M npegnaratoT Hambonee YHVUBEPCA/IbHbIN A3blK, 00beAVHAOWNIA BCe pasgessbl
MaTteMaTUKh W €€ TNPUIOKEHUA, OHW CBA3bIBAKOT pasHble MaTeMaTU4ecKue
OUCLUMNIMHBL U UX TMPUNOXEHUS B eAuMHoe Uenoe. [103ToMy BaXKHO [aTb
BO3MOXHOCTb  0Oy4vatolemMycs MOHUMAaTb TEOPETUKO-MHOXECTBEHHbIN  S3bIK
COBPEMEHHOW MaTemaTUKM 1 UCMOMb30BaTb €ro A/18 BblpaXKeHUS CBOMX MbIC/EN.
[pyrum BaXKHbIM MPU3HAaKOM MaTeMaTUKM KakK HayKu cnefyeT MpusHatb
CBOMCTBEHHYIO €l CTpOrocTb 060CHOBaHWMA W CrefloBaHWe OnNpeaenéHHbIM
npaBunam  MNOCTPOEHWUS  [OKa3aTeNnbCTB.  3HAKOMCTBO  C  3/leMeHTaMu
MaTemaTM4eCcKOM JIOrMKM CnocOOGCTBYET PasBUTUIO JIOTMYECKOr0  MbILLEHNS
obyyatoLmXxcs, NMOo3BOJISET UM CTPOUTL CBOWM PacCyXAeHWs Ha OCHOBE NTOrMYeCcKUX
npasus, POPMUPYET HaBbIKN KPUTUYECKOT O MbILLSIEHNS.

B yuebHOM Kypce «Anrebpa M Hayana MaTemMaTMyeckoro aHanmsa»
MPUCYTCTBYIOT OCHOBbI MaTeMaTM4eCKOro MOAENMPOBaHWS, KOTOpble MPU3BaHbI
cnoco6¢cTBOBaTb (HOPMUPOBAHMIO HaBbIKOB MOCTPOEHUS MoOAeNe peanbHbIX
CUTyauuii, WccnefoBaHMst 3TUX MOJeNneil ¢ NOMOLLbK annapata anrebpbl U
MaTemMaTMyeCcKoro aHain3a, MHTeprnpeTauum MosayyYeHHbIX pe3y/nbTaToB. Takue
3ajaH1s BreTeHbl B KXKAbIA U3 pa3fenioB NporpaMMbl, MOCKO/bKY BeCb MaTepuas
y4ebHOro Kypca LUMPOKO MCMOMb3YeTCA ANS pelleHus NpUKnagHbiX 3agad. [Mpu
PELUEHMN  peasibHbIX  MPaKTUYeCKUX  3agay  obydvarolmecs  pasBuBatOT
HabMo4aTeNbHOCTb, YMEHME HaxXO4MTb 3aKOHOMEPHOCTW, abCTparnpoBaThCs,
MCMOoMb30BaTb  aHanornio, 0606WaTtb M KOHKPeTU3npoBaTb  Mpobnemy.
[eatenbHoCTb MO (JOPMUPOBAHMIO HABLIKOB peLUeHUs MNPUKNagHbIX  3afad
OpraHu3yeTcs B NMPOLecce U3yYeHUs BCeX TeM y4ebHOro Kypca «Anrebpa n Hayana
MaTemMaTMyecKoro aHa1n3a.

Ha un3yuyeHne yyebHOro Kypca «Anrebpa W Hayana MaTemaTuyecKoro
aHanmMsa» oTBoanTCA 272 yaca: B 10 knacce — 136 yacos (4 yaca B Hegento), B 11
Knacce — 136 yacoB (4 yaca B Hefento).



COILEPKAHUE OBYYEHUA
10 KVIACC

Yucia 1 BLIYHCICHUS

PaunoHasibHble yncna. OB6bIKHOBEHHbIE U [AeCATUYHbIE APO6KM, MPOLEHTHI,
GeCKOHeYHble nepuoguyeckme Apobu. MNpumeHeHve Apobeit M NPOLEHTOB ANA
peLleHns NPUKNaaHbIX 3a4a4 U3 pasInYHbIX 0TPAc/en 3HaHWIA N PeasibHOMN XXU3ZHN.

[elicTBUTeNbHblIE  uYMcna. PauuoHanbHble W MppauuoHaibHble  YmUcha.
ApumMeTnYeCKMe — onepauMn ¢ JeNCTBUTENbHbIMW  yucnamn.  Moaynb
[EeACTBUTENbHOIO Yncna 1 ero CBOMCTBa. MNpUOIMXKEHHbIE BbIYMCIEHUS, NpaBuia
OKPYI/IeHUs, MPUKNAKA U OLEHKa pe3y/ibTaTa BbIYMCIEHWIA.

CteneHb C UenbiM nokasaTtenem. buHom HblOTOHA. KMcnonb3oBaHme
noaxoasLLein hopMbl 3anncK AeNCTBUTENbHbIX YMCEN ANS PELLUEHUS NPAKTUYECKMX
3afa4 v NpeacTaB/ieHNs AaHHbIX.

ApUPMETNYECKNIA KOPEHb HATYPasIbHOW CTEMEHN M ero CBOMCTBA.

CTeneHb C pauMoOHabHbIM MOKasaTefieM W €€ CBOWCTBa, CTeMNeHb C
[EeACTBUTENbHLIM NOKa3aTe1eM.

JNorapugm umncna. CeolicTBa norapuma. [ecsATUUHble W HaTypasbHble
norapumbl.

CUMHYC, KOCWUHYC, TaHIeHC, KOTaHreHC 4MCOBOro aprymeHta. APKCUHYC,
APKKOCUHYC W1 apKTaHTeHC YMCI0BOro apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXAECTBEHHble MNpeobpasoBaHUs. YpaBHEHME, KOPEHb
ypaBHeHUA. PaBHOCW/IbHbIE YpPaBHEHUS U ypaBHeHUA-CNeAcTBUA. HepaBeHCTBO,
peLleHe HepaBeHCTBa.

OCHOBHble MeTO/b! peLleHns LefblX U Ap06HO-paLOHa/IbHbIX YPaBHEHWI U
HepaBeHCTB. MHOrousieHbl OT OAHON MepeMeHHON. [eneHve MHOrousieHa Ha
MHOrou4/1eH ¢ octaTkoM. Teopema be3sy. MHorouneHb! ¢ LenbIM1 KoaghuLumneHTamu.
Teopema BueTa.

[Mpeobpa3oBaHns YACNOBbIX BbIPXKEHWNIA, COLEPXKALLMX CTEMEHU U KOPHU.

ppavumoHasibHble YpaBHEHMS. OCHOBHble MeToAbl peLleHus
MppaunoHaIbHbIX YPaBHEHWA.

[Moka3aTenbHble ypaBHEHUS. OCHOBHble METOAbl PeLUeHUs MoKasaTe/ibHbIX
YPaBHEHWA.

[Mpeobpa3oBaHie BbIPaXKEHWNIA, COLepXKaLLMX NIorapugmsbl.

Norapudmmnyeckne  ypaBHEHUS. OCHOBHble ~ MeTOfbl  peLleHus
noraputMmnYecKnx ypaBHeHWUIA.
OCHOBHbIE TPUrOHOMETPUYECKNE thopMynbl. Mpeo6pa3oBaHue

TPUTOHOMETPUYECKUX Bblpa)KeHI/II‘/JI. PeLLeHne TPUroHOMETPUYECKMX ypaBHeHMM.



PelleHVe CUCTEM JIMHENHbIX YpaBHEHWA. Matpuua CUCTEMbl JIMHENRHBIX
ypaBHeHuI. OnpegennTens MaTpuULbl 2X2, ero reoMeTpUYecKnii CMbIC/ U CBOCTBA,
BbIYMC/IEHNE ero 3HayeHWus, NPVMEHEHWe OrnpefennTens ANA pPelleHns CUCTEMbI
NMHENHbIX YpaBHEHW. PelleHMe nNpuKNagHbIX 3agad C MOMOLLbI CUCTEMbI
NNHENHBIX YpaBHEHWUI. ccneaoBaHne NOCTPOEHHOW MOAENN C MOMOLLbI MaTpuL,
1 onpeaennuTenei.

[MocTpoeHNe MaTemaTUyeCKMX MOfeNeil peanbHON CUTyaumMu C MOMOLLbHO
ypaBHeHWUI U HepaBeHCTB. pYMeHeHNe ypaBHEHUIA U HEPaBEHCTB K PELLEHWNIO
MaTemaTMyecKmX 3afa4 1 3agay 13 pas/iMyHbIX 061acTein HayKn 1 peanbHOM XN3HN.

DYyHKIUHN U TPaPUKHU

PyYHKUMA, Cnocobbl 3afaHua QyHKuMW. B3aMMHO o6paTHble (YHKLMK.
Komnosnums  yHKUMin. paduk GyHKUMKA. SnemeHTapHble npeobpa3oBaHus
rpatiMkoB PYHKLMA.

O6nacTb ONpeaeneHns M MHOXECTBO 3HaYeHUIn QYyHKUUK. Hynn yHKunn.
[MPOMEXXYTKIN 3HAKOMOCTOAHCTBA. YETHbIE N HEYETHbIe (hyHKUMK. Meproanyeckme
(hYHKUMK. TIPOMEXYTKM MOHOTOHHOCTM (PYHKUUW. MakCUMyMbl 1 MUHUMYMbI
(hyHKUMKN. Hanbonbluee M HaUMeHbLLEee 3HaYeHNA PYHKLMM Ha MPOMEXYTKeE.

JInHeiHasa, KBagpaTuU4Hast M APOOHO-NUHeRHas (YHKUMW. IneMeHTapHoe
nccnefoBaHMe 1 MOCTPOEHME X FPagINKOB.

CTeneHHas PYHKUMSA C HaTypaibHbIM M Lie/ibIM MoKa3aTesieM. E€ cBoicTsa u
rpacmk. CBOMCTBA U rpadnK KOPHS N-0i CTeNeHN Kak (hyHKLMM 06paTHO CTENeH
C HaTypa/ibHbIM MOKas3aTesieM.

MokasaTenbHas M norapumMuyeckas (yHKUUW, MX CBOMCTBA U rpatnku.
cnonb3oBaHve rpatmkoB PYHKUMIA 418 peLleHnst ypaBHeHWA.

TpUroHoMeTpMYecKas OKPY)XXHOCTb, OMpefesieHne  TPUTrOHOMETPUYECKMX
(hYHKLMIA YACNIOBOr0 aprymeHTa.

®PYHKUMOHa/IbHbIE  3aBUCUMOCTW B peasibHbIX Mpoueccax W ABEHUAX.
["pagmkm peasnbHbIX 3aBUCUMOCTEN.

Hauaja MmaTeMaTH4eCKOIro aHaJIn3a

[MocnefoBaTeNnbHOCTK, CMOCOObLI 3afaHWA nocnefoBaTeNibHOCTe. MeTtog
MaTemaTMyecKoin MHAYKLMN. MOHOTOHHbIE 1 OrpaHUyYeHHbIe NOC/eA0BaTe/IbHOCTMH,
cTopus BO3HWMKHOBEHWA MaTemaTM4eCKOro aHaim3a Kak aHaim3a OGeCKOHeYHO
MaUlbIX.

ApumMeTUYECKas U reOMeTpryecKas nporpeccun. beckoHeYHO y6biBaroLas
reomeTpuyeckas nporpeccusi. Cymma 6eCKOHeYHO YObIBatOLLEn reoMeTpUYecKoit
nporpeccun. JIMHENHbIN 1 3KCNOHEHUMaNbHbIA PocT. Yuco e. PopmMyna CNoXHbIX
MPOLEHTOB. VICcronb3oBaHWe MNpoOrpeccun A0S PelleHns  peasibHbIX  3afad
NPUKIaAHOro XapakTrepa.



HenpepbiBHbIE (QYHKLMM M KX CBONCTBA. TOYKM paspbiBa. ACUMNTOTHI
rpamkoB (OyHKUMA. CBOMCTBA (DYHKUMI HENPEepPbIBHbIX Ha OTpe3ke. MeTtos
WHTEPBAIOB /19 peLleHnss HepaBeHCTB. [pvMeHeHWe CBOMCTB HenpepbIBHbLIX
(hYHKUMI NS peLleHns 3a4ad.

MepBas 1 BTOpas NPOM3BoAHbIE (YHKUMK. OnpeaeneHne, reOMeTpUYeCKnin n
(PM3MYECKMIA CMbIC/T NPON3BOLHON. Y paBHEHNe KacaTe/lbHOM K rpadinky hyHKUMN.

Mpon3BOAHbIE  3M1EMEHTapHbIX  (PYHKUMA.  TMpou3BogHas  CyMMbl,
NMPon3BeAeHNS, YaCTHOrO U KOMNO3ULMK (YHKLNIA.

MHokecTBa M JIOTHKA

MHOXeCTBO, oOnepauuy Haf MHOXecTBamMyW W WX CBOMCTBa. [uarpammbl
dinepa—BeHHa. TMpuUMeHeHWe  TEOPETUMKO-MHOXKECTBEHHOrO annapata [Ans
OnuncaHns peasibHbIX MPOLECCOB W ABMIEHUIA, MPU pelleHnn 3adad u3 Apyrux
y4YeOHbIX MpeaMeTOoB.

OnpefeneHve, Teopema, CBOWCTBO MaTeMaTMYeCKOro 0OBLEKTA, CNefCTBUe,
[0Ka3aTe/IbCTBO, PABHOCW/IbHbIE YPaBHEHUS.

11 KJIACC

Yucsa v BLIYUCTICHUS

HaTtypanbHble 1 Lenble ynucna. NprMeHeHne Npu3HakoB Ae/IMMOCTU LenblX
yncen, HaMbonblIMn obwwin aenuTens (ganee — HOZL) v HammeHbllee o6lLuee
KpaTtHoe (ganee — HOK), ocTtaTKoB No MoAynto, anroputma EBknnga ansa peLueHus
3a/la4y B LIeNbIX Yncnax.

KomnnekcHble 4yucna. Anrebpanueckas M TPUrOHOMETpUYecKas (opMbl
3anmMcn KOMIMJIEKCHOTO uymcna. ApUMMETMYECKME Ornepauun € KOMIMJIEKCHbIMM
yncnamu. W306paxkeHne KOMIMMEKCHbIX YWCe/T Ha KOOPAMHATHOM NIOCKOCTW.
dopmyna Myaspa. KopHM n-oli CTENEHN U3 KOMMAEKCHOrO yucna. MNpumeHeHme
KOMIMJIEKCHbIX YMCEN A/19 PeLleHNs (PU3NYECKNX 1 TeOMETPUYECKMX 3aau.

YpaBHeHUS U HEPABEHCTBA

CucremMa 1 COBOKYMHOCTb YPaBHEHWIN 1 HepaBeHCTB. PaBHOCU/IbHbIE CUCTEMBI
N CUCTEeMbI-C/EACTBUA. PaBHOCW/IbHbIE HEPaBEHCTBA.

OT6Op  KOpHe  TPUrOHOMETPUYECKUX  YPABHEHMI  C  MOMOLLbIO
TPUrOHOMETPUYECKOI OKPY)XXHOCTU. PeLeHre TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHble  METOAbl peLleHWs MNOoKasaTeslbHbIX W f10rapuiMmUyecKmx
HepaBeHCTB.

OCHOBHble METO/bI peLleHns nppaLMoHa/ibHbIX HePaBEHCTB.

OCHOBHble MeTOAbl PeLleHWss CUCTEM W COBOKYMHOCTEN pauMOHaIbHBIX,
MppaunOoHasIbHbIX, MOKa3aTe/IbHbIX 1 NOrapuiIMUYECKNX YpaBHEHUIA.

YpaBHEHUS, HepaBEHCTBA U CUCTEMbI C MapameTpamu.



[MprYMeHeHNe ypaBHEHWIA, CUCTEM U HEPABEHCTB K PELLEHNIO MaTeMaTUUeCKnX
3a4a4 1 3aa4 13 pasiMYHbIX 061aCTeil HAYKN N peasibHOM XKU3HWU, NHTeprpeTaumns
MoMyYeHHbIX Pe3y/bTaToB.

DYyHKUNM U TPAPUKH

patk KoMNo3nUMM (YHKUNMIA. TeoMeTpuyeckmne 06pasbl ypaBHEHUA W
HepaBeHCTB Ha KOOPAMHATHOM N/IOCKOCTW.

TpuroHomMeTpryeckne yHKLMK, NX CBOMCTBA U rpagnKu.

Mpagmyeckmre MeTofbl PeLleHusi YpaBHEHWW W HepaBeHCTB. [ padmueckume
MeTO/bl peLleHns 3a4ay ¢ napameTpamu.

cnonb3oBaHne rpatMkoB (MYHKUWMIA ANs  UCCNefoBaHUS MNPOLECCOB WU
3aBMCUMOCTEN, KOTOpble BO3HWKAKOT NPW pelleHnn 3agay U3 Apyrux yyebHbIX
NpeAMETOB U peasibHOM XN3HW.

Hayajga MaTeMaTH4ecKkoro aHajmu3a

MpYMeHeHNe NPOM3BOAHON K 1CCnefoBaHN0 PYHKLUMIA HA MOHOTOHHOCTb U
3KCTPeMyMbl. HaxoxaeHne HaMboNbLLEr0 M HAMMEHbLLEr0 3HAYEHNIA HEeNPEePbIBHOM
(PYHKLMMN Ha OTpeske.

MpYMeHEHNe NPOU3BOAHON AN HAXOXAEHUS HaWIydLlero peweHus B
NPUKNagHbIX 3afjayax, A1 OnpedeNieHns CKOPOCTM M YCKOpeHWs mnpolecca,
3afjaHHOro POPMYNON UK FPatinKomM.

MepBoo6pa3Has, OCHOBHOE CBOWCTBO MNepBO06pasHbIX. [lepBoobpasHble
aNneMeHTapHbIX PYHKUWIA. TpaBuia HaXoXaeHWs NepBoo6pasHbIX.

NHTerpan. FeoMeTpUYeCcKnin CMbICN MHTerpana. BoluncneHve onpeaenéHHoro
MHTerpana no gopmyne HoloTOHa-J1enbHMLa.

MpyMeHeHWe WHTEerpana A/ HaxoXAeHus MowWagen naocKux uryp u
00bEMOB reOMeTpPUYeCKnX Ter.

MpuMepbl pelleHniA  anddepeHumabHbIX  ypaBHeHWA. MaTemaTnyeckoe
MOZENNPOBaHMEe peasibHbIX MPOLECCOB C MOMOLLBI  AngdepeHunaIbHbIX
YPaBHEHWA.



NMNAHVPYEMBIE PE3YJIbTATbl OCBOEHNA YUEBHOIO KYPCA
«AJICEBPA N HAUHAJTTA MATEMATWNYECKOI'O AHANN3A»
(YT NTYBNEHHbIV YPOBEHb) HA YPOBHE CPEAHEIO OBLLEIO
OBPA3OBAHN/A

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaaaHCKOrO BOCIIMTAHUS:

ChOpMMPOBAHHOCTb FPaXKAAHCKOW MO3MLMK 00y4YatoLLEroCs KaK akTUBHOIO U
OTBETCTBEHHOIO Y/1eHa POCCUINCKOro 06LLeCTBa, NPeACcTaB/IeHMe O MaTeMaTUYECKNX
OCHOBaxX (PYHKLUMOHMPOBAHUA  Pas/IMYHbIX CTPYKTYP, SABMEHWA, nNpoLeayp
rpaxgaHckoro  obulectea  (BbloOpbl,  ONPOCbI W APYroe),  YMeHue
B3aMMOAENCTBOBATL C COUMa/IbHbIMW  WMHCTUTYTaMW B COOTBETCTBUM C  UX
(hYHKUMAMM N HA3HAYEHMEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMSA:

ChOpMMPOBAHHOCTb POCCUINCKOM TPaXKAAHCKON MAEHTUYHOCTM, YBaXKEHUA K
MPOLL/IOMY M HaCTOALLEMY POCCUIACKON MaTeMaTWKW, LEHHOCTHOE OTHOLLEHME K
OOCTVKEHUAM POCCUINCKMX MaTEMATUKOB 1 POCCUIACKOW MaTemMaTUUeCKOM LLKO/bl,
NCMONb30BaHWE 3TUX AOCTUDKEHWI B APYrMX HayKax, TEXHOMorusax, cdepax
39KOHOMUKMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

0CO3HaHVE AYXOBHbIX LIEHHOCTEN POCCUMICKOro Hapoaa, chopMMPOBAHHOCTb
HPABCTBEHHOIO CO3HAHWUS, 3TMYECKOro MOBEAEHWNS, CBA3AHHOIO C MPaKTUYECKUM
NMPUMEHEHNEM AOCTVKEHWNI HAYKW U AeSTeNbHOCTHHO YUYEHOTO, OCO3HAHME NINYHOIO
BK/aga B MOCTPOEHMNE YCTONYMBOIO 6YAYLLErO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

3CTETMYECKOE OTHOLUEHWe K MUpPY, BK/KOYas I3CTETUKY MaTemMaTUYeCcKmUX
3aKOHOMEPHOCTEN, 06 BEKTOB, 3a/ay, PELLEHWI, pacCy>XaeHWIA, BOCNPUUMYMBOCTb K
MaTeMaTUYeCKNM acrekTam pas/inyHbIX BU0B UCKYCCTBA,;

5) pusnvecKoro BOCIUTAHUSA:

ChOPMMPOBAHHOCTb  YMEHUS MPUMEHATb MaTeMaTUYeCKme 3HaHWA B
MHTEepecax 3[0p0BOro 1 6e3onacHoOro obpasa XXM3HW, OTBETCTBEHHOE OTHOLLEHME K
CBOEMY 3[10pOBbl0 (3[0p0OBOE MUTaHWe, COanaHCUPOBaHHBIA PEXUM 3aHATUIA U
0TAbIXa, perynsapHas uanyeckas akTUBHOCTL), PU3NYECKOe COBEPLLEHCTBOBaHME
MPW 3aHATUAX CMOPTUBHO-0310POBUTE/TIbLHON AeATENIbHOCTHIHO;

6) TPY10BOr0 BOCIIMTAHMS

FrOTOBHOCTb K TpPyAy, OCO3HaHWe LEeHHOCTU TPYyAontoous, WHTepec K
pas3InyHbIM  chepaM  MPOMECCMOHANIBHON  [eATeNbHOCTW,  CBA3AHHbIM  C
MaTeMaTMKON N eé MPUIOXKEHNAMU, YMeHWEe COBepLUaTb OCO3HaHHbIA BblOOP
Oyaywein npodgeccum ¥ peasv3oBbiBaTb  COOCTBEHHbIE XU3HEHHbIE M/IaHbl,



FOTOBHOCTb 7 CMoco6HOCTb K MaTeEMaTUHECKOMY o6pa30|3aHmo n
caM006pa308aHmo Ha TPOTAXEHUN BCEWN XWU3HW, TOTOBHOCTb K aKTUBHOMY
y4acCTuiO B peleHni npakKTn4ecKnxX 3agad MaTeMaTUYECKON HarpaBneHHOCTWH,

7) 3K0JOrn4eCKOro BOCIIMTAHMS:

ChOPMMPOBAHHOCTb  3KOJIOTMYECKON  KYNbTypbl, MOHUMaHWE BAUAHUSA
CoLManbHO-3KOHOMMYECKMX MPOLECCOB Ha COCTOSIHME MPUPOAHO U COoLMabHON
cpeabl, 0CO3HaHMe rNobanbHOro XapakTepa 3KOOrMYeCKMX NpobaeM, OpmeHTaLus
Ha TMPUMEHEHMe MaTeMaTUYeCKMX 3HaHWA [N pelleHns 3aga4 B 06/1acTu
OKpY)KalolLler cpefbl, NMaHMpPOBaHWE TMOCTYMKOB M OLUEHKM WX BO3MOXHbIX
NOCNeACTBUIA NS OKPYXKAtOLLLEN cpeabl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

Ch)OPMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYHOLENO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKW 1 06LLLECTBEHHOIN NPaKTUKK, MOHMMaHNe MaTeMaTUYeCKOM
HayKW Kak cthepbl Yeni0BeYeCKOW AesaTeNbHOCTHU, 3TarnoB eé pa3BUTUSA U 3HAUUMOCTH
AN PasBUTUS LMBUNU3ALMA, OBNafleHNe A3bIKOM MaTemMaTuKuM 1 MaTeMaTUYecKow
KyNbTYpPOiA Kak CPeCTBOM MO3HAHUA MUPa, FOTOBHOCTb OCYLLIECTBNATH NPOEKTHYHO
N nccnefoBaTesbCKyto AeAaTeIbHOCTb UHANBUAYANLHO U B Tpynne.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jjornyeckue 1eMCTBUA:

BbISIBNIATb U XapaKTepu30BaTb CYLLECTBEHHbIE MPU3HAKW MaTemaTuyecKunx
OObEKTOB,  MOHATWN, OTHOLIEHWA  MeXay MOHATMAMK,  (hOopMy/MpoBaThb
onpeaeneHnst MOHATUIA, yCTaHaB/IMBATb CYLLECTBEHHbIN MPU3HAK Knaccupukauum,
OCHOBaHMS 41151 0606LLEHNA 1 CPABHEHUS, KPUTEPUW NMPOBOAMMOIO aHa/In3a,;

BOCMPUHUMATL,  hopmynupoBatb 1 Npeobpas3oBbiBaTb  CYXXAEHUS:
YTBEPAUTESIbHbIE U OTPULATENbHbIE, E4UHNYHbIE, YACTHbIE U 06LLKME, YC/IOBHbIE;

BbISIBNIATb MaTeMaTUYecKme 3aKOHOMEPHOCTU, B3aMMOCBA3N 1 MPOTUBOPEYMS
B (pakTax, JaHHbIX, HAOMIOAEHUAX N YTBEPXAEHUAX, Npeasaratb KpUTepUn NS
BbISIB/IEHNS1 3aKOHOMEPHOCTEN U NMPOTUBOPEUNIA;

[enaTb BblBOAbl C WCMNONb30BaHWEM 3aKOHOB JIOTUKMW, [OEAYKTUMBHbIX W
WHAYKTUBHbIX YMO3aK/IlOUEHNIA, YMO3aK/HOUEHWIA MO aHaNoruu;

MPOBOAMTL CaMOCTOATE/IbHO [0KAa3aTe/IbCTBA MATEMATUYECKMX YTBEPXKAEHWN
(NpsiMble 1 OT NPOTUBHOIO), BbICTpanBaTb aprymeHTauuio, NpMBOAUTL NPUMEPbI U
KOHTPMpUMepPbl, 060CHOBbIBATH COOCTBEHHbIE CY)KAEHWSA U BbIBOAbI;

BblGMpaTb Crnocob pelleHns yyebHON 3agaum (CpaBHMBATb HECKO/IbKO
BapUaHTOB peLLeHNs, BblIbMpaTb Hanbonee NOAXOAALLNIA C YUETOM CaMOCTOATESIbHO
BblAeNeHHbIX KPUTEPUEB).

ba3oBnbie HccjaeaoBaTeJIbCKue IleﬁCTBHﬂ:



MCNoNb30BaTb BOMPOCbI Kak WCCNefoBaTeNbCKUA MHCTPYMEHT MO3HaHWUS,
(hopMynMpoBaTb  BOMPOCHbI,  (PMKCUPYIOLLME  MPOTMBOpPeYMe,  npobremy,
yCcTaHaBNMBaTb WUCKOMOE W [JaHHOe, (hOpPMMpOBaTb FUMOTE3Yy, aprymMeHTUPOBaTb
CBOHO MO3ULMIO, MHEHME;

NMPOBOANTL CaMOCTOSITE/IbHO CMIAHMPOBAHHBIN 3KCMEPUMEHT, UCCNef0BaHMe
M0 YCTaHOB/IEHWNIO OCOOGEHHOCTEN MaTeMaTUYeCKoro 06beKTa, ABEHNS, NpoLecca,
BbISIB/IEHMIO 3aBMCUMOCTEN MeX 4y 06beKTaMu, ABEeHUAMU, NPoLeccamu;

CaMOCTOATENIbHO (hOPMYNMpPoBaTh 0606LLEHNA M BbIBOALI MO pesysnbTaram
NMPOBEAEBHHOINO  HabMOAEeHWUA,  WUCCMEAO0BaHUA,  OLUEHWBaTb  [OCTOBEPHOCTb
MO/TyYeHHbIX Pe3ynbTaToB, BbIBOAOB M 0606LLEHNIA;

MPOrHO3MpPOBaTb BO3MOXKHOE pa3BMTME TMpoLecca, a Takke BblgBUraTb
NPeAnonoXeHNs 0 ero pasBnTUM B HOBbLIX YCNOBUAX.

Pab6ora ¢ undgopmaumeii:

BbIABNATL AePUUNTBLI MHOPMaLMK, AaHHbIX, HEOOXOAMMbIX AN OTBETa Ha
BOMPOC W ANS PeLLeHns 3a4aum;

BbIGUPaTb MH(OPMALMIO N3 UCTOYHMKOB Pa3/IMYHbIX TUMOB, aHaIn3NPOBaTb,
CUCTEMAaTM3NPOBATb M MHTEPNPETUPOBATL NHPOPMALMIO Pa3INYHbIX BUAOB U POpM
npeacTaBfeHuns;

CTPYKTYpMpOBaTb WH(OPMALMIO, MPEACTaBNATL €€ B pas/MyHbIX opmax,
WNIOCTPUPOBATL rpafuyecku;

OLeHMBaTb HafEXHOCTb MHopMaLun rno CamMoCTOSATe/IlbHO
chopmynMpoBaHHbLIM KPUTEPUAM.

KoMMyHuKaTHBHbIE YHUBepPCcAJbHbIE Y4eOHbIE 1eiCTBUSA

OO01menue:

BOCMPUHMMATb W (HOPMY/NIMPOBATb CY)KAEHMSI B COOTBETCTBMM C YC/IOBUAMM U
LensiMun 06LLeHNs, SCHO, TOYHO, FPaMOTHO BbIPaXKaTb CBOHD TOUKY 3PEHUSA B YCTHbIX
MW MNUCbMEHHbIX TeKcTax, faBaTb MOACHEHWS MO XO4Y PeLleHust 3afauu,
KOMMEHTUPOBaTL MOJyYeHHbI pe3ynbTar;

B X04e 06CYy)XAeHWs 3aaBaTb BOMPOCHI MO CYLIECTBY OOCYXXOAaeMOM TeMbI,
Npo6nembl, pellaeMoil 3afayu, BbICKa3blBaTb WAEWN, HaLeNeHHble Ha MOMUCK
peLleHns, COMOCTaBNATb CBOW CYXAEHUS C CYXKAEHWAMMW [PYruX Y4aCTHUKOB
avanora, obHapy>XmBaTb pasinume M CXOACTBO MO3NLMIA, B KOPPEKTHOW hopme
(hopmMynMpoBaThb pasHOracus, CBON BO3PaXKEHWS;

NpeacTaBnATb pesynbTaTbl PELUEHNS 3a4ayuun, SKCMEPUMEHTa, UCCNe0BaHNS,
MpoeKTa, CamMOCTOATE/IbHO BblIOMPaTb (hOpMaT BbICTYMNNEHUA C YYETOM 3ajad
npe3eHTauUMmn 1 0CO6EHHOCTEN ayanTopuun.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaB/IATb MNaH, a/IfOPUTM peLLeHNs 3aayun, BblIoupaTb Cnocob peLleHns ¢
YUYETOM MMEIOLLMXCA PECYPCOB M COOCTBEHHbLIX BO3MOXHOCTEN, apryMeHTMPOBaTb
M KOPPeKTUPOBaTb BapyaHTbl PeLleHnid ¢ yYETOM HOBOI MHDOpMaLUN.

CaMOKOHTPOJIb, 3MOIMOHAJIbHbIN HHTEJJICKT:

BMafieTb  HaBblkaMW  MO3HaBaTe/IbHOW  pepieKCMM  KaK  OCO3HaHWS
COBEpLUAEMbIX LENCTBUMA M MbICUTENbHBLIX NPOLECCOB, UX Pe3y/bTaToB, BNafeTh
cnocob6ammy CcamoOnpoBEPKM, CaMOKOHTPONA Mpouecca M pesynbrata peLueHuns
MaTeMaTUYECKOM 3aauu;

npeaBuaeTb TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTb MPWU PeLLleHnn 3a4audu,
BHOCUTb KOPPEKTMBLI B [1eSTe/IbHOCTb HA OCHOBE HOBbIX 0OCTOATENbLCTB, AAHHbIX,
HaleHHbIX OLUNOOK, BbISIBNIEHHLIX TPYAHOCTEN;

OLeHMBaTb COOTBETCTBME pe3y/bTaTa Lenn U YCNOBUSAM, 06bACHATL NPUYMHbI
OOCTVDKEHWNA U HELOCTUMXKEHUSI Pe3yNbTaToB AeATe/IbHOCTU, HaxXOAUTb OLLMOKY,
[aBaTb OLEHKY NPUOGPETEHHOMY OrMbITY.

CoBMecTHas 1eSAITEJbLHOCTD:

MOHMMATb M MCMNO/Mb30BaTb MPENMYLLLECTBA KOMaHAHON M NUHAVBUAYaNbHOM
paboTbl MpU  peweHUn Yy4yebHbIX 3afa4vy, MpUHMMATb LEfb  COBMECTHOWM
[eATeNbHOCTW, NNaHMPOBaTb OpraHM3aLMi0 COBMECTHOM paboTbl, pacnpenenstb
BUAbI PaboT, OroBapuBaThbCs, 06CyXK4aTb NPoLecc 1 pe3ynbTaT paboTbl, 0606LaTb
MHEHWS HECKOJIbKUX NOAEN;

yyacTBOBaTb B IpynnoBbIX popmax paboTbl (06CY)KAEHWS, 0OMEH MHEHWIA,
«MO3r0BbI€ LUTYPMbI» 1 UHbIE), BbINOMHATL CBOK YacTb PaboTbl 1 KOOPAMHUPOBATb
CBOW [leiCTBUA C APYTMMU Y/leHaMM KOMaH/bl, OLeH/BaTb Ka4eCTBO CBOEro BK/iasa
B OOWMA MPOAYKT MO  KPUTEPUSIM,  CHOPMYIMPOBAHHBIM  yYaCTHMKaMK
B3aMMO/ENCTBUS.



HPEJMETHBIE PE3YJIBTATBI

K KOHUYy 00yyeHMs B 10 kiacce OOyYarOLIMIACA MNONYYUT cnegytoLme
NpeAMeTHble pe3ynbTaTbl MO OTAe/IbHbIM TeMam paboyeil nporpammbl y4ebHOro
Kypca «Anrebpa n Havana MaTeMaTU4ecKoro aHam3ax:

Yucsaa 1 BBIYUCIEHUS:

cBOOOAHO OMepupoBaTb MOHATMAMMU: pauUMOHaTIbHOE 4YUCNO0, HGECKOHeYyHas
nepuogmyeckas [Apobb, MNPOLEHTbI, WppaUMOHa/IbHOE YMC/IO0, MHOXKECTBa
paunoHaIbHbIX Y AeACTBUTEIbHBIX YMCeN, MOAY/b AeACTBUTENbHOIO YACNA;

NPUMeHATb ApPo6M W NPOUEHTbI A8 PelieHns NpUKNagHbIX 3adad U3
Pa3/IMYHbIX OTpacnent 3HaHUA U peanbHOM XN3ZHN,

NPUMEHSATb MPUBAKEHHbIE BbIYUCEHNS, NPaBUIa OKPYrIeHNs, NPUKNAKY 1
OLIEHKY pe3ynbTaTa BblUNCNEHNIA;

cBOOOAHO oOnepupoBaTb TMOHATMEM: CTEMeHb C LefbiIM  NOKasaTesieM,
MCNoMb30BaTh NOAXOAALLYHO (DOPMY 3anncK AeNCTBUTENbHBLIX YNCEN AN PeLLeHns
NpaKTUYeCKUX 3aga4y 1 NpeacTaBeHNA JaHHbIX;

CBOGOAHO OMepupoBaTb MOHATUEM: apUPMETUYECKUA KOPEHb HaTypasibHOM
CTEMNeHu;

CBO6GOHO OrMepupoBaThb NOHATUEM: CTEMEHb C PaLMOHa/IbHbIM MOKas3aTeseM;

CBOOGOJHO oOrepupoBaTtb MOHATUAMMW: JIOrapudm 4Yucna, LecATUYHbIE U
HaTypaJibHbIe SIorapuMmsl;

CBOOGOAHO OnepmpoBaTb MOHATUAMMW: CUHYC, KOCWHYC, TAHTeHC, KOTaHreHc
YMC/I0BOr0 apryMeHTa;

OrMepvpoBaThb MOHATUAMM: apKCUHYC, apKKOCUHYC U apKTaHreHC YMC/I0BOro
aprymeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOGOAHO OMepupoBaTb MOHATMAMU: TOXAECTBO, YpPaBHEHWE, HepaBeHCTBO,
PaBHOCW/IbHbIE YPAaBHEHWNA U YpaBHEHUA-CNEeLCTBUA, PABHOCWU/IbHbIE HEPABEHCTBA,;

MPUMEHATb  Pa3/INYHble MEeTOAbl pPeLleHns pauMoHaIbHbIX W ApPOBHO-
PauMOHaNIbHBIX  YPaBHEHWA, MPUMEHATb METOZ WHTEPBIOB A/ PeLleHus
HepaBeHCTB;

cB0OOOAHO OrnepupoBaTb MOHATUSAMW: MHOrFQY/IEH OT OAHOW MNepPeMeHHOMN,
MHOrQUY/IEH C UeNbIMU KO3(h(hMUMEHTAMKN, KOPHWU MHOTOY/IeHa, NPUMEHATb AefleHne
MHOrQ4Y/IeHa Ha MHOrO4Y/leH C OCTaTKoOM, TeopeMy besy u Teopemy Bueta ans
peLleHuns 3ajay;

CBOGOAHO OnepupoBaTb MOHATUAMW: CUCTEMA JIMHENHBIX YpPaBHEHWIA,
Matpuua, onpefenuTesls Matpuubl 2 X 2 W €ero TreoMeTpuUYecKUd CMbICH,
MCNONb30BaTh CBOMCTBA ONpeAennTens 2 X 2 [ANA BblYUC/IEHUA €ro 3HavyeHus,
NPUMEHATL  ONpPeaenuTenn ANnd  peweHnss CUCTEMbl  JIMHENHBbIX YpaBHEHWA,
MOZEeNNPoBaTh peasibHble CUTYaLUn C NMOMOLLI0 CUCTEMBI JIMHEVHBIX YPaBHEHWIA,



nccnefoBaTb MOCTPOEHHbIE MOZENM C MOMOLLbKD MaTpul, W OMnpegenuTenen,
MHTEPNPETMPOBaTb MOTYYEHHbIN pe3ynbTar;

MCNonb3oBaTb CBOMCTBA [AEWCTBUIA C  KOPHAMW AN npeobpa3oBaHus
BbIPaXKEHWNA;

BbINOHATL NPeobpa3oBaHns YNCNOBbIX BbIPAXKEHWIA, COAEPXKALLMX CTENEHU C
paunoHaibHbIM NoKasaTenem;

MCMo/b30BaTh CBOMCTBA norapupmos Aans npeobpasoBaHuns
NOrapuUPMNYECKNX BbIPAKEHWA;

CBO6GOAHO OnepmpoBaTb MOHATUSAMW: UPpPaLMOHabHbIE, MOKasaTe/lbHble W
norapumMmnyeckme ypaBHeHMs, HAXOANTb UX PELLIEHUS C MOMOLLbIO PaBHOCUIIbHBIX
MepexoAoB WM OCYLLLECTBNAA MPOBEPKY KOPHEN;

NMPUMEHSATb OCHOBHbIE TPUrOHOMETPUYECKME (hopMy bl A8 Npeobpa3oBaHms
TPUIOHOMETPUYECKNX BbIPXKEHNIA;

CBOGOAHO OnepmpoBaTb MOHATMEM: TPUrOHOMETPUYECKOE YpaBHEHME,
NPUMEHATb  HeobXoAuMble  (OPMYNbl AN PELEeHWs  OCHOBHbIX  TUMOB
TPUrOHOMETPUYECKNX YPaBHEHWA;

MOZENNPOoBaTb peasibHble CUTyauum Ha S3blke anrebpbl, COCTaBNATb
BblpaXXeHWs, YpPaBHEHWs, HepaBeHCTBA MO YC/MOBUIO 3ajayn, WCCNeaoBaTh
MOCTPOEHHbIE MOAENN C UCMONb30BaHEM anrnapaTa anrebpbi.

DOyHKUNH U TPAPUKH:

cBOOOAHO OMepupoBaTb MOHATUAMU: PYHKLUMA, CNOCOObI 3afaHnA PYHKLMK,
B3aMMHO 006paTHble (QYHKUMK, KOMMO3MUMA  (YHKUWUWA, TpadnK  (yHKLMN,
BbINOMHATL 3IEMEHTaPHbIE NPeobpa3oBaHNA rPaUKoB YHKLNINA;

CBOOGOAHO OMepupoBaTb MOHATUAMMW: 06/1acTb ONpPeAeneHns U MHOXECTBO
3HAYEHWIA YHKLMN, HYNU (YHKLUN, NPOMEXYTKM 3HAKOMOCTOAHCTBA;

CBOOGOAHO OMEepUpoBaTb MOHATUAMMU: YETHblE U HEYETHble (YHKLMN,
nepuogunyeckmne (yHKLMKN, NPOMEXYTKN MOHOTOHHOCTU PYHKLUUW, MaKCUMYMbl U
MUHUMYMbl  (OYHKUMW, Hanbonbllee M HaMMeHbluee 3HayeHue (YHKUMM Ha
MPOMEXYTKE;

CBO6GOAHO OMNepPVpPOBaTb MOHATUAMM: CTENEHHAas PYHKUMSA C HaTypa/ibHbIM W
LenbIM MoKasaTeneM, rpauk CTEMeHHON (YHKUUWM C HaTypasibHbIM W LEeNbIM
nokasatesiem, rpagyMk KOpPHS N-OM CTeNneHW Kak (DyHKUUW 06paTHON CTeneHu C
HaTypa/ibHbIM NOKa3aTeneMm;

onepupoBaTb MOHATUMSAMWU: NMHENHAsA, KBaApaTUyHas U APO6HO-UHEHas
(hYHKLMW, BbINONHATbL 3/1EMEHTapHOE UCCMef0oBaHMe 1 NOCTPOEHME UX rPatnKOB;

CBO6GOAHO OrepupoBaTb MOHATUAMU: MOKasaTeNbHas U orapugmmuyeckas
(YHKUMM, UX CBOMCTBA M rpadukuK, WUCNOMb30BaTb MX rpaukyi ANs peLleHns
ypaBHeHWI;



CBOGOAHO OMNepupoBaTb MOHATUAMU: TPUTOHOMETPUYECKAS OKPYXHOCTb,
ornpeeneHne TPUroHOMeTPUYECKMX (DYHKLMIA YACNOBOIO aprymMeHTa;

MCNonb3oBaTb rpavkh  (OYHKUMA AN UCCNefoBaHWA  MPOLECCOB U
3aBMCUMOCTEN MpU peLleHnn 3a4ad u3 apyrux yyebHbIX NpeameToB U peasibHOM
XXW3HW, BblpaXkaTb POPMYynaMm 3aBUCUMOCTI MeXAY BENMYNHAMU;

Hayajga MaTeMaTHyecKkoro aHajm3a:

CBOGOAHO OnepupoBaTb MOHATUAMW: apuMETUYECKass M FeoMeTpuyecKas
nporpeccus, 6eCKOHEYHO YObIBatoLLas FreoMeTPUYecKas NPOrpeccust, TMHEnHbIA u
3KCMOHeHLMabHbIA POCT, (hopMyna CNOXHbIX NPOLEHTOB, UMeTb NPeACTaB/EHME O
KOHCTaHTe;

MCMoNb30BaTh MPOrpeccun AN PeweHns peasbHbIX 3af4ad MpUKAagHoro
XapakTepa;

CBO6GOAHO OMNepupoBaTb MOHATUSMW: NOC/EA0BaTE/IbHOCTb, CNOCO6bLI 3afaHus
nocnefoBaTeNlbHOCTEd, MOHOTOHHbIE W OrpaHWYeHHble M0CNeA0BaTe/IbHOCTH,
MOHMMAaTb OCHOBbI 3apOXXAEHWA MaTeMaTUYecKoro aHanM3a Kak aHanusa
OECKOHEYHO MasibIX;

CBO6GOAHO OneprpoBaTh MNOHATUAMM: HEMPEPbIBHbIE (YYHKLIMW, TOYKM pa3pblBa
rpagvka (yHKLMM, aCMMNTOTbI rpadmka yHKLUMK,;

CBOOGOAHO OrepupoBaTtb MOHATMEM: (DYHKUWSA, HerpepbiBHas Ha OTpesKe,
MPYMEHATb CBOMCTBA HEMpPepPbIBHbIX (DYHKLMIA 415 peLleHns 3aaay;

CBOOGOAHO OMepupoBaTb MOHATUAMMW: TMepBas W BTOpas MPOW3BOAHbIE
(hyHKUMK, KacaTenbHas K rpaimky QyHKUnn;

BbIUYMCNATb MPOU3BOAHbLIE CYMMbI, NPOU3BEAEHNSA, YACTHOTO M KOMMO3ULMM
ABYX (DYHKLMIA, 3HaTb NPOU3BOAHbIE 3/IEMEHTAaPHbIX (MYHKLWIA;

MCMOMb30BaTb FEOMETPUYECKUIA N (DM3NYECKUIA CMbIC/T MPOM3BOAHON ANS
peLleHns 3a4ad.

MHo:kecTBA M JIOTUKA:

CBOGOAHO  OrnepvpoBaTb  MOHATUAMMW:  MHOXECTBO,  Orepauun  Haj
MHOXECTBaMMU;

MCNOMb30BaTh TEOPETUKO-MHOXECTBEHHbIN annapar 4/ onMcaHnus peasibHbIX
MPOLLECCOB U ABMIEHWNIA, NPW peLleHnm 3a8a4 13 ApYyrux yyebHbIX NpesMeTos;

CBOOGOAHO OrnepupoBaTb MOHATUAMMW: OMpefesieHne, Teopema, YypaBHEHMe-
CneAcTBue, CBOMCTBO MaTeMaTUYecKoro 06bekTa, [0Ka3aTe/lbCTBO, PaBHOCU/IbHbIE
YPaBHEHWSA 1 HepaBeHCTBa.

K KoHLy 06yyeHus B 11 kJjacce 0O0y4atOLMIACA MNONYYUT ChefyoLime
npeLMeTHble pe3ynbTaTbl MO OTAEe/IbHbIM TeMam paboyeil mporpammbl y4ebHOro
Kypca «Anrebpa 1 Hayana MmateMaTuyecKoro aHasm3a:

Yucia ¥ BLIYUCICHUSA:



cBOOOAHO OnepupoBaThb NOHATUAMM: HaTypasibHOE U Lie10e YMC/0, MHOXECTBA
HaTypa/ibHbIX U LENbIX YNCEN, NCNOb30BaTb NMPU3HAKN AENUMOCTU LENbIX Yncen,
HOA n HOK HatypanbHbIX yucen gna pelleHusa 3agad, NPUMeHsATb airopuTtM
EBknaa,;

cBOOOAHO oOnepupoBaTb TMOHATMEM OCTaTKa MO MOAY/H, 3anucbiBaTtb
HaTypa/ibHbIe YMCNa B Pa3/IMYHbIX NO3NLUOHHBLIX CUCTEMAX CUMCIeHNS;

cBOOOAHO OMepupoBaTb MOHATUAMW: KOMIMMIEKCHOE YMC/IO WU MHOXECTBO
KOMMNMEKCHbIX Ymnces, NpPeAcTaBATb KOMMIEKCHble ymncna B anrebpanyeckon u
TPUrOHOMETPUYECKOI (hOpMeE, BbIMOMHATL apUPMETUYECKME Onepauun ¢ HAMK U
N306paXkaTb Ha KOOPAWUHATHOWM NIOCKOCTW.

YpaBHeHUsI M HEPABEHCTBA:

cBOOOAHO oOnepupoBaTb MOHATUMAMMU: MppPaUMOHa/bHble, MOKasaTe/lbHble W
NOrapuMUYEcKMe HepaBeHCTBa, HaXOAUTb WX pPeleHns C  MOMOLLbHO
PaBHOCU/IbHLIX NEePEX0A0B;

OCYWIECTBNSATb  OTOOP  KOPHEM MNpu  pPeLleHMn  TPUroHOMETPUYECKOrO
ypaBHEHUS;

cBOOOAHO OMepupoBaTb MOHATUEM TPUTOHOMETPUYECKOE HEepaBeHCTBO,
NPUMEHATL  HeobxoguMMble  (HOPMYNbl AN PEleHWs  OCHOBHbIX — TWUMOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOGOAHO OMeprpoBaTb NMOHATUAMWN: CUCTEMA U COBOKYMHOCTb YPaBHEHUI U
HepaBeHCTB, PaBHOCW/IbHbIE CUCTEMbI U CUCTEMbI-CNEACTBUA, HAXOAUTL PeLLEHUs
CUCTEMbI 1 COBOKYMHOCTEW pauMOHasIbHbIX, MPPaLMOHa/IbHbIX, NoKa3aTe/bHbIX Y
noraputhMmYecKnX ypaBHeHWA N HEPABEHCTB;

peLlaThb paunoHa/bHbIE, nppaunoHabHbIe, noKasaTe/ibHble,
norapumMmnyeckme 1M TPUTOHOMETPUYECKME  YPaBHEHWA U HepaBeHCTBa
cofiepXxalliye MOAyn U napameTpbl;

MPUMEHATb rpauyeckme MeToAbl ANS PELUEHUS YPaBHEHWUIA U HepaBeHCTB, a
TaKXXe 3aflay c napameTpamu;

MOZENNpPoBaTb peasibHble CUTyauum Ha A3blke anrebpbl, COCTaBMATb
BbIpaXXeHWNsA, YpaBHEHUA, HepaBeHCTBa W WX CUCTEMbI MO YC/IOBUKO 334auw,
nccnenoBatb MOCTPOEHHbIE MOAEM € UCMO/b30BaHMEM annapara aarebpsbl,
VHTEPNPETMPOBaTh MOMTYYEHHbIN pe3y/bTar.

DOyHKIUM U TPaPUKH:

CTPOUTL TpaiMkM  KOMNO3NUMM  (PYHKUUIA C MOMOLLbIO 3/1eMEHTApHOIo
MCCnefoBaHNs N CBONCTB KOMMO3ULMMW ABYX (DYHKLNIA;

CTPOUTL reoMeTpuyeckme 0bpasbl ypaBHEHNI U HEPABEHCTB Ha KOOPAMHATHOW
N/I0CKOCTH,

CBOGOAHO oOrepupoBatb  MOHATUAMMU:  rpaiMku  TPUTOHOMETPUYECKUX

hyYHKUMRA;



NPUMEHATb  (DYHKUMW AN MOLENMPOBAHUS M UCCNeA0BaHUA  peasibHbIX
MPOLLeCCOB.

Hauyaia MaTeMaTH4eCKOI'0 aHAJIN3a:

MCMOo/b30BaTh NPON3BOAHYIO AN UCCNef0BaHNA (PYHKLMN HA MOHOTOHHOCTb
N AKCTPEMYMBI;

Haxo4WTb Hanbo/bLUee N HaUMeHbLLIee 3HaYeHUsT PYHKLUMN HeNpepbIBHOW Ha
OTpPes3kKe;

MCMOMb30BaTh MPOW3BOAHYH [N HAXOXAEHWUA Hauyyllero peLleHns B
NPUKNaAHbIX, B TOM YIC/IE COLManbHO-3KOHOMUYECKUX, 3afa4ax, 414 onpeaeneHns
CKOPOCTU M YCKOPEeHUs npoLiecca, 3aaHHOro hopmynon nnm rpagmkom;

CBOGOAHO OMnepupoBaTb MOHATUAMMW: MepBoobpa3Has, OnpeaenéHHbIA
WHTerpana, HaxoAuTb MepBo0bpasHble 3M1eMEHTapHbIX (YHKUWA W BbIYUCNATb
nHTerpan no gopmyne HotoToHa-J1eMbHNLE;

HaxoAuTb NIOWAAN NAOCKUX (OUTYP N 06bEMBI TN C MOMOLLbIO MHTerpana;

MMeTb MpefCcTaB/ieHne O MaTemMaTU4yeCKOM MOAENMPOBaHUN Ha npumepe
COCTaBMeHNSA AN epeHUNanbHbIX YPaBHEHWIA;

pewatb NpuKnagHble 3a4ayn, B TOM 4umC/e COouManibHO-3KOHOMMUYECKOro U
(hM3nYecKoro xapakrepa, CpeAcTBamMmm MaTeMaTUYeCKoro aHamsa.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
n/n NporpaMmabl Bcero Konrpoaprre | Hpaktiieckite o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
MHOXECTBO LeACTBUTENbHbIX YMCEN.
1 MHorouneHbl. PaunoHasibHbIe ypaBHEHUA 1 24 1
HepaBeHCTBa. CUCTEMbI JINHEHbIX
YpaBHEHWIA
) ®yHKUMK 1 rpadukmn. CTeneHHas PYHKUNA C 12 1
LieNIbIM NnokKasaresiem
3 ApUDHMETUYECKMIA KOPEHb N-0i1 CTEMEHMW. 15 1
VppauroHa/ibHble YpaBHeHMS
4 MokaszatesnibHas PyHKUmA. MNokas3aTe/bHble 10 1
ypaBHeHUA
5 Norapugmmnyeckas QyHKUMS. 18 1
Jlorapumunyeckue ypaBHeHus
6 TPUroOHOMETPUYECKME BbIPKEHNSA U 29 1
ypaBHeHUA
NMocnenoBaTeNnbHOCTU U NPOrpeccum 10
HenpepbiBHble (hyHKUMW. Mpon3BoaHas 20
9 lMoBTOpeHue, 0600LLEHNE, CUCTeMATM3ALMA 5 )
3HaHWI
OBLLEE KOJIMYECTBO YACOB MO NMPOrrPAMME 136 10 0




11 KVIACC

KoauyecTBO yacoB 3J‘IeKTp0HHLIe
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NporpaMMeI Bcero Konrpoaprre | Hpaktirieckite o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
1 |/|CCﬂe,EI,OBaHEIe (hYHKLMIA C NOMOLLbHO 29 1
NpPOn3BOAHOM
2 MepBoO6pa3Has 1 UHTerpasn 12 1
3 "paikn TPUrOHOMETPUYECKNX PYHKLMIA. 14 1
TpUroHOMeTpPUYECKME HEPaBEHCTBA
4 VppaunoHaibHble, MoKasaTe/bHble 1 o4 1
norapuMmnYecKme HepaBeHCTBa
KomnneKcHble uncna 10
HaTypasibHble 1 Lienble yncna 10
CucteMbl paumoHanbHbIX, MppaLMOHaIbHbIX
7 nokKasare/ibHbIX 1 NorapuimMmyecknx 12 1
YpaBHEHWI
8 3ajayum ¢ napameTpamm 16 1
9 ﬂOBTOPeHl/Ie, 0606LLeHME, cucTeMaTn3auns 16 5
3HaHUI
OBLLEE KOJTMYECTBO YACOB MO NMPOIrPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHHUE

10 M, 9 KJIACC

KonuyecTBo yacos DJIeKTPOHHBbIE
Jrj;_)n Tema ypoka Konrpoas | IIpakruy uudposbie
Bcero HbIE ecKue oOpasoBareib
padoThI padoThbI HbI€ Pecypchbl
1 MHO0>eCTBO, onepawluu ya,u, 1
MHOXecTBaMu 1 UX CBOWCTBA
2 [varpammbl diinepa-BeHHa 1
[MprMeHeHWe TeopeTmKo-
3 MHOXeCTBEHHOTr0 annapara An1a peLLeHns 1
3afau
PauoHasnbHble Yncna. O6bIKHOBEHHBIE U
4 AeCATUYHbIE Ap0o6U, NPOLEHTHI, 1
BeCKOHeYHble nepuoanyeckmne apobu
PavuoHasnbHble yncna. O6bIKHOBEHHBIE U
5 AeCATUYHbIE P06, NPOLEHTHI, 1
BeCKOHeYHble nepuoanyeckne apobum
5 MprMeHeHWe Jpo6eit 1 NPOLEHTOB A4S 1
peLleHns NpUKNagHbIX 3aga4
7 MpvMeHeHWe fpobeid 1 NPOLEHTOB AN 1
peLleHns NpUKNagHbIX 3ag4a4
3 [eicTBrTENbHbIE YMCNA. PaLMOHabHbIE U 1
nppaumoHanbHble uncna
9 ApudmeTnyeckre onepauun ¢ 1
[eCTBUTEIbHbIMU YMciaMu
10 Mogynb LeCTBUTENbHOIO YKCa U ero 1

CBOICTBA




11

Mp6IMKEHHBIE BbIYMCNEHUS, NPaBuia
OKpYrneHuns, NpuKnAKa 1 oLeHKa
pesy/nbTaTa BbIYMCNEHW

12

OCHOBHble MeTO/b! peLleHNs LenbIX 1
APO6HO-PaLMOHaSbHBIX YPaBHEHWI 1
HepaBeHCTB

13

OCHOBHble MEeTO/b! peLLeHNs LefbIX 1
APO6HO-paLMOHaSbHBIX YPaBHEHWI 1
HepaBeHCTB

14

OCHOBHble MeTO/b! peLleHNs LenbIX 1
APO6HO-paLOHabHBIX YPaBHEHWI 1
HepaBeHCTB

15

MHOrousieHbl OT 0HO NePeMeHHOIA.
[eneHve MHOro4sieHa Ha MHOTQY/eH C
ocTaTKoM. Teopema besy

16

MHOrousieHbl € LenbimMu
KoahgmumeHTamn. Teopema Bueta

17

PeLLeHne CUCTEM NIMHENHBIX YpaBHEHWIA

18

PeLLeHne CUCTEM NIMHENHBIX YpaBHEHWIA

19

Matpuua cucTeMbl IMHEAHLIX YPaBHEHWIA.
OnpepenuTtens MaTpuLbl 2x2, ero
reOMeTPUYECKUIA CMbIC/ U CBOICTBA,;
BbIYMC/IEHNE Er0 3HaYeHNs

20

OnpepenuTtens MaTpuLpbl 2x2, ero
reOMeTpPUYECKniA CMbIC/ U CBOWCTBA;
BbIYMC/IEHWE ero 3HaYeHNs

21

MprMeHeHWe onpeaennTens AN peLleHmns
CUCTEMbI IMHENHBIX YpaBHEHWI




22

PeLueHve NpUKagHbIX 3a4a4 ¢ MOMOLLbHO
CUCTEMbI JIMHEAHbBIX YPaBHEHNI

23

PeLueHve NpuKagHbIX 3a4a4 ¢ NOMOLLbHO
CUCTEMbI JIMHEAHbBIX YPaBHEHI

24

KoHTposbHas paboTa: "PaumoHaibHble
ypaBHeHus 1 HepaBeHCTBa. CUCTEMbI
NHEWHbIX ypaBHeHNIA"

25

®PyHKLMSA, Cnoco6bl 3a4aHNA PYHKLNN.
B3avMHO 06paTHble (yHKUNN.
Komnosnumsa gyHKLnii

26

"padvik OyHKLUN. DNeMeHTapHbIe
npeobpa3oBaHUs rpagikos (hyHKLMIA

27

O6nacTb onpefeneHns N MHOXKECTBO
3HaYeHWU yHKUMK. Hynu yHKLmK.
MPOMEXYTKM 3HaK NOCTOAHCTBA

28

YETHble N HEYETHbIE (DYHKLMM.
Meprogunyeckune pyHKUUA. TIpOMEXYTKM
MOHOTOHHOCTM (PYHKLMK

29

MaKCMyMbl 1 MUHUMYMbI (OYHKLAW.
Han6onblliee N HauMeHbLLee 3HauYeHne
(YHKLMMU Ha NPOMEXKYTKE

30

JNnHeliHas, KBagpaTu4Has n Apo6Ho-
NNHeHas QyHKUNK

31

SnemeHTapHoe nccneaoBaHne n
MOCTPOEHME TPaPUKOB 3TUX (DYHKLMI

32

SnemMeHTapHOe 1ccneoBaHmne |
MOCTPOEHME rPadINKoB 3TUX YHKLIWIA




CTeneHb ¢ LiebIM NnoKasaTtenem. buuHom

33 HbtoTOHa

34 CTeneHsb C Lie/bIM NokaszaTtenem. BUHom
HbtoTOHa
CreneHHas PyHKUUA C HATYpPa/IbHbIM Y

35 LienbIM Nokasatenem. E& colicTa u
rpaguk

36 KoHTposibHas paboTa: "CreneHHas
(hyHKLMA. EE cBOiCTBa U rpadumK"

37 ApumeTnyecKuin l(OpEHb HaTypabHOA
CTEeMNeHn 1 ero CBOMCTBA

38 ApumeTnyecKnin l(OpEHb HaTypa/bHOW
CTEeMneHn 1 ero CBOMCTBA

39 Mpeo6pa3oBaHMs YNCIOBbIX BbIPaXKEHWIA,
COAEepKaLLMX CTENEHU Y KOPHU

40 Mpeo6pa3oBaHMs YNCIOBbIX BbIPaXKEHWIA,
COAEepKaLLMX CTENEHU Y KOPHU

a1 Mpeo6pa3oBaHMs YNCIOBbIX BbIPaXKEHWIA,
COAepKaLLMX CTENEHU N KOPHU
VppaunoHanbHble ypaBHeHUsA. OCHOBHbIE

42 MeTO/bl pPeLLeHNs nppaLoHaIbHbIX
ypaBHeHWUM
VppauroHanbHble ypasHeHUsA. OCHOBHbIE

43 MeTO/bl pPeLLeHNs nppaLoHanbHbIX
ypaBHEHUI
VppauroHanbHble ypasHeHUsA. OCHOBHbIE

44 MeTO/bl PeLLeHNs nppaLoHaIbHbIX

ypaBHeHUI




PaBHOCW/IbHbIE NEPEXO/b! B PELLIEHNN

45 MppaumoHabHbIX YpaBHEHWIA

46 PaBHOCWU/IbHbIE NEepexoabl B E)ELIJEHI/II/I
NppaLmoHaIbHbIX YpaBHEHWIA

47 PaBHOCU/IbHbIE NEepexoabl B E)ELIJEHI/II/I
NppaLmoHaIbHbIX YpaBHEHWIA

48 PaBHOCU/IbHbIE NEepPexoabl B E)ELIJeHI/II/I
NppaLmoHa/IbHbIX YpaBHEHWIA
CBolicTBa 1 rpatmK KOpHS N-0i CTeneHn

49 Kak (hyHKLMM 0OpaTHOW CTEMNeHN C
HaTypa/ibHbIM NOKa3aTenem
CBolicTBa 1 rpatnK KOpHS N-0i CTeneHn

50 Kak (DyHKLMN 06paTHO CTENeHW C
HaTypa/ibHbIM NOoKasaTenem
KoHTponbHas paboTa: "CBolicTBa 1

51 rpatnK KOpHS N-0li CTENEHMN.
VppaunoHaibHble ypaBHeHns"

59 C“Teneﬂb C paumoHasbHbIM NnokKasartesnem un
eé cBoMNCTBa

53 C“Teneﬂb C paumoHasbHbIM NnokKasartesnem un
eé CcBOWNCTBa

54 C:I'eI'IETb C paumoHasbHbIM Nnokasartesnem un
eé CcBOMNCTBa

55 Moka3zaTesibHas PYHKLMA, e€ CBOWCTBA U
rpacmk

56 Vicnonb3oBaHwue rpatmka QyHKLMN ons

PELLIEHS YPaBHEHWIA




Vcnonb3oBaHwue rpadmka QyHKLMN ons

57 o 1
peLLeHns ypaBHEHWI
MokasaTenbHble ypaBHeHUA. OCHOBHbIe

58 MEeTO/bl PeLLEHNS NOKa3aTeNbHbIX 1
ypaBHEHNIA
MokasaTenbHble ypaBHeHUA. OCHOBHbIe

59 METO/bl PELLEHNS NOKa3aTeNbHbIX 1
ypaBHEHNIA
MokasaTenbHble ypaBHeHUA. OCHOBHbIe

60 MeTOo/Abl peLLeHNs nokKasaTelbHbIX 1
YpaBHEHUI

61 KoHTposibHas paboTa: "lMokasarte/ibHas 1
(hyHKUWMA. TloKasaTenibHble ypaBHEHNA"™

62 JNorapudm yncna. CeolicTea norapmgma 1

63 JNorapudm uncna. CeolicTea norapmgma 1

64 JNorapudm yncna. CeolicTea norapmgma 1

65 [ecATUYHbIe U HaTypa/ibHble NIorapugmbl 1

66 [ecATUYHbIe U HaTypa/ibHble Norapugmbl 1

67 Mpeo6pa3oBaHe BbIpaXXEHWI, 1
COAepKaLLmX florapugmel

68 MpeobpazoBaHmne BbIPaXKEHWA, 1
COAepKaLLmX florapugmel

69 MpeobpazoBaHmne BbIPaXKEHWA, 1
COAepKaLLmX florapugmel

20 Norapugpmnyeckas QyHKUKS, eé CBOMCTBA 1
N rpagmk

7 JNorapumuyeckas (yHKUMA, eé cBOMCTBa 1

N rpagmk




Vcnonb3oBaHwue rpadmka QyHKLMN ons

72 peLLeHns ypaBHeHWiA

73 Vcnonb3oBaHue rpabe/IKa (YHKUMW ans
peLleHns ypaBHeHWA
Jlorapumunyeckre ypasHeHus.

74 OCHOBHble MeTOAbI peLLleHuns
NOrapuipMnUUecKnx ypaBHeHWiA
JlorapymMunyeckne ypasHeHus.

75 OCHOBHble METOAbI PeLLeHuns
NorapuiMmMyecKnx ypaBHeHWii
JlorapumMunyeckne ypaBHeHus.

76 OCHOBHble MeTOAbI peLLeHuns
NorapuiMmMyecKnx ypaBHeHWii

77 PaBHOCW/bHbIE MepexoAbl B peLLeHn
norapuMUYecKnX ypaBHeHUI

78 PaBHOCW/bHbIE MepexoAbl B peLLeHn
norapuMUYecKnX ypaBHeHUI
KoHTponbHas paboTa:

79 "Jlorapugpmmnyeckas QyHKUus.
Norapugpmmnyeckune ypagHeHNa"

80 CWHYC, KOCWHYC, TaHTeHC U KOTaHTeHc
YMCNOBOro aprymeHTa

81 CWHYC, KOCWMHYC, TAHTEHC 1 KOTaHTeHC
YMCNOBOro aprymeHTa

82 APKCHHYC, aPKKOCUHYC N apKTaHTeHC
4MCNOBOro aprymeHTa

83 APKCHHYC, aPKKOCUHYC N apKTaHTreHC

YMC/I0BOIr0O aprymeHTa




TprroHomeTpuUeckast OKPYXXHOCTb,

84 onpejeneHne TpUroHOMeTPUYECKNX
(hYHKUMIA YMCNOBOro aprymMeHTa
TpUroHomMeTpryecKas OKpY>XHOCTb,

85 onpeseneHvie TPUroHOMETPUHECKNX
(hYHKUMIA YMCNOBOro aprymeHTa

86 OCHOBHble TPUrOHOMETPUYECKME
(hopmynbl

87 OCHOBHble TPUrOHOMETPUYECKME
(hopmyrnbl

38 OCHOBHble TPUrOHOMETPUYECKME
(hopmyrnbl

89 OCHOBHble TPUrOHOMETPUYECKME
(hopmy bl

90 I'Ipeo6pa30:3aHme TPUTOHOMETPUYECKIUX
BbIPaXXeHWi

o1 I'Ipeo6pa30UBaHme TPUTOHOMETPUYECKIUX
BbIPaXXeHWi

92 I'Ipeo6pa30UBaHme TPUTOHOMETPUYECKIUX
BbIPaXXeHWi

03 Flpeo6pa30UBaH|Ae TPUTOHOMETPUYECKNX
BbIPaXXeHWi

o4 PelueHwe IpMFOHOMeTpMHECKVIX
YpaBHeHMi

05 PeLueHwe IpMFOHOMeTpMHECKMX
ypaBHeHMi

96 PeLLeHVe TPUrOHOMETPUYECKNX

ypaBHeHUI




PeLleHne TPUTOHOMETPUYECKNX

97 o
ypaBHeHWM

08 PeLueHne IpMFOHOMETpI/ILIeCKMX
ypaBHeHWUM

99 PeLueHne IpMFOHOMETpI/ILIeCKMX
ypaBHeHWU

100 PeLueHne IpMFOHOMETpI/IHECKI/IX
ypaBHeHWUM
KoHTposibHas paboTa:

101 "TPUrOHOMETPUYECKME BbIPXKEHNA U
TPUTOHOMETPUYECKME YpaBHEHMA"
MocnefoBaTenbHOCTM, CNOCOObLI 3a4aHNS

102 nocneaoBaTenbHoCTeN. MeTtop
MaTeMaTU4ecKoin MHAYKLMN
MOHOTOHHbIE 1 OrpaHNyeHHble

103 nocnefoBaTelbHOCTU. cTopua aHamsa
6eCKOHEYHO MasibIX

104 ApumeTnyecKas nporpeccus

105 ["eomeTpuyeckas nporpeccus

106 BeckoHeyHo ybbIBaroLLas reoMeTpuYecKas
nporpeccus

107 Cymma 6eCKOHe:|Ho yb6bIBatoLLei
reoMeTpuyecKou nporpeccuu

108 JINHEHbIN 1 3KCNOHEHUNabHbIA POCT.
Uncno e. dopmyna CMoXKHbIX NPOLIEHTOB

109 JINHEHbINA 1 3KCNOHEHUNabHbIA POCT.

Yucno e. dopMyna CNOXHbIX NPOLIEHTOB




cnonb3oBaHwve Nporpeccum ans

110 peLLeHnsa peabHbIX 3a4ay NPUKNagHoOro
XapakTepa

11 KoHTposibHas paboTa:
"lNocnenoBaTenbHOCTM M Nporpeccun’

112 HenpepbIBHbIE PYHKLUM 1 UX CBOCTBA

113 Touka pa3pbiBa. ACUMNTOTbI TPaMKOB
(hyHKUMIA

114 CsoiicTBa (PYHKLMIA HENPEPbIBHbIX Ha
oTpeske

115 CBolicTBa (DyHKLMIA HEMpPePbIBHbIX Ha
oTpeske

116 MeToj NHTepBa/IOB A4/15 PeLLEHUS
HepaBeHCTB

117 MeTog NHTepBa/IOB A4/15 PeLLeHUs
HepaBeHCTB

118 MeToj HTepBaIoB A4/15 PeLLeHus
HepaBeHCTB

119 MprMeHeHWe CBOMCTB HeNpepbIBHbIX
(DYHKLMIA ans pelleHns 3apad

120 [MprYMeHeHWe CBOWCTB HEMPEPbIBHbIX
(hYHKLMIA Ana peLLeHns 3a1a4

121 MepBas 1 BTOpas NPoM3BOAHbIE PYHKLNN

122 Onpe,qeneHmve, reoMeTpUYeCKnii CMbICN
NpoV3BOAHON

123 OnpepfeneHvie, PU3NYECKNIA CMbICS

NMPOV3BOAHON




YpaBHeHWe KacaTeNbHOW K rpadmky

124 DyHKLMI 1

125 YpaBHeHWe KacaTeNbHOW K rpadmky 1
(hyHKLMM

126 Mpon3BOLHbIE 3/1EMEHTAPHbIX PYHKLNI 1

127 Mpon3BOLHbIE 3/1EMEHTAPHbIX PYHKLNIA 1

128 lMpoun3BofHasa CyMMbl, MPOU3BELEHWS, 1
4aCTHOIO M KOMMO3ULMM PYHKLNIA

129 lMpoun3BofHas CyMMbl, NPOV3BEAEHMS, 1
4aCTHOIO M KOMMO3ULMW PYHKLNIA

130 lMpoun3BofHas CyMMbl, NPOV3BEAEHMS, 1
4aCTHOIO M KOMMO3ULMW PYHKLNIA

131 KoHTponbHas paborta: "lMponssogHasn™ 1 1

132 MoBTOpEHNE, 0606u.|,eHTe, 1
cucTemMaTtmsauuns 3HaHun: 'Y paBHeHna"

133 MoBTOpEHNE, 0606u.|,eHTe, 1
cucTemMartmsaumns 3HaHun: " @yHKLMn'"

134 Torosas KOHTpo/ibHas paboTa

135 Torosas KOHTpo/ibHas paboTa

136 MoBTOpEHNE, 0606u.|,eHTe, 1
cucTemMaTn3aums 3HaHWiA

OBLLEE KOJIMYECTBO YACOB INO 136 10

NMPOrPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

MprMeHeHWe NPOV3BOAHOW K
nccnefoBaHnio (yHKUMIA Ha
MOHOTOHHOCTb 1 9KCTPEMYMb!

MprMeHeHWe NPOV3BOAHOW K
nccneaoBaHno (yHKUMIA Ha
MOHOTOHHOCTb 1 9KCTPEMYMb!

MprMeHeHWe NPOV3BOAHOM K
1CCNefoBaHNo PYHKLUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb!

MprMeHeHne NPOV3BOAHON K
“ccneaoBaHuio yHKUMIA Ha
MOHOTOHHOCTb 1 9KCTPEMYMb!

MprMeHeHne NPoOV3BOAHON K
“ccneaoBaHuio yHKUMIA Ha
MOHOTOHHOCTb 1 9KCTPEMYMb!

MprMeHeHWe NPOM3BOAHOW K
nccnefoBaHuo PYHKUMIA Ha
MOHOTOHHOCTb 1 3KCTPEMYMbl

HaxoxpaeHwne Hanb0/bLLEro U

HanMeHbLUEero 3Ha4eHnA HEHpeprBHOVI

(YHKLMM Ha OTpe3ke




HaxoxagHne Hanb0o/bLIero 1
HaMMEeHbLLIEro 3Ha4YeHUS HeNpPepbIBHOM
(hYHKUMW Ha OTpesKe

HaxoxxaeHne HanbosnbLIero u
HaMMEHbLLIEro 3HaYeHNS HENPepPbIBHOM
(hYHKUMW Ha OTpesKe

10

HaxoxxaeHne HanbosbLIero u
HaUMEHbLLIEro 3Ha4YeHNS HENPePbIBHOM
(hYHKUMW Ha OTpesKe

11

HaxoxxaeHne HanbosbLIero u
HaMMEHbLLIEr0 3HaYEeHNS HEMPEPbIBHOM
(hYHKUMW Ha OTpesKe

12

HaxoxxaeHne HanbosbLIero u
HaMMEHbLLIEr0 3Ha4YeHNS HEMPePbIBHOM
(hYHKLMWN Ha OTpe3ke

13

MprMeHeHne NPOV3BOAHOM AN
HAXOXAEHUS HanyULLIEro PeLleHuns B
NPUKNaAHbIX 3a4a4ax

14

MprMeHeHne NPOV3BOAHOM AN
HAXOXAEHUS HanyULLIEro peLleHuns B
NPUKNaAHbIX 3a4a4ax

15

MprMeHeHWe NPOM3BOAHOI ANs
onpeaeneHns CKOPOCTU 1 YCKOPEHs
npovecca, 3a4aHHOro PopMynon nnu
rparKom

16

MprMeHeHWe NPOV3BOAHOM AN
OnpefieNneHns CKOPOCTH 1 YCKOPEHUs!




rnpouecca, 3a4aHHOro GopmMynon nnm
rpaguKom

17 Komnosnumsa yHKLnii

18 Komnosnumsa yHKLnii

19 Komnosnumsa yHKLnii

20 FeomeTqueCIfme 06pasbl ypaBHEHUI Ha
KOOPAVHATHOW MN/I0CKOCTU

1 FeomeTqueCIfme 06pasbl ypaBHEHUI Ha
KOOPAVHATHOW MNJI0CKOCTU

27 KoHTponbHas paboTa: "VccneposaHve
(DYHKLMIA C MOMOLLbIO NPOU3BOAHON"

93 MepBoo6pasHas, 0CHOBHOE CBOWCTBO
MnepBoo6pasHbIX
MepBOO6Pa3HbIE 3IEMEHTAPHbIX

24 (hyHKUWMIA. MpaBuna HaxoXaeHNs
nepBoo6pasHbIX
MepBOO6Pa3HbIE 3IEMEHTAPHbIX

25 (hyHKUWMIA. MpaBuna HaxoXaeHWs
MepBo06pasHbIX

26 WHTerpan. FeomMeTpuyeckmnin cMbicn
NHTerpana

97 BbluncneHve onpeaenéHHOro nHTerpaa
no gopmyrne HotoTOHa-J/1einbHMLa

08 BbluncneHve onpeaenéHHOro nHTerpaa
no dopmyne HotoToHa-J/1enbHMLa

29 MprvMeHeHWe nHTerpana ans

HAX0XXEHWS NNOLLAAel MNOCKUX (nryp




[MprMeHeHWe nHTerpana ans

30 HaxoXeHVs 06bEMOB reOMeTPUYECKUX
Ten

31 MpuMepbl peLleHnid AudhepeHLnaIbHbIX
ypaBHEHWIA

39 I'IpmmepblupemeHmﬁ AnhepeHLmabHbIX
ypaBHEHNIA
MatemaTnyeckoe MoZennpoBaHme

33 peasibHbIX MPOLLECCOB C NMOMOLLbIO
AndepeHLmanbHbIX YpaBHEHNI

34 KoHTposibHas paboTa: “lMepBoobpasHas u
nHTerpan"

35 TpUroHomMeTpryeckne PYHKLUN, NX
CBOICTBA M rpafurKm

36 TpUroHomeTpryeckme PYHKLUN, NX
CBOICTBA M rpafurKm

37 TpUroHOMeTprYecKme PYHKLMK, NX
CBOICTBA M rpafurKm

38 TpUroHOMeTprYecKme PYHKLMN, NX
CBOICTBA M rpafurKm

39 TpUroHomeTpryeckme PYHKLMN, NX
CBOWCTBA U rpatinKm
OT60p KOpHEN TPUrOHOMETPUYECKNX

40 YpaBHEHWI C MOMOLLLbHO
TPUIOHOMETPUYECKO OKPYXXHOCTU
OT60p KOpHEN TPUrOHOMETPUYECKNX

41 YpaBHEHWI C MOMOLLLbHO

TPUrOHOMETPUYECKOI OKPYXKHOCTM




OT60p KOpHEN TPUrOHOMETPUYECKNX

42 YpaBHEHWIA C MOMOLLLbIO
TPUTOHOMETPUYECKO OKPYXXHOCTM
OT60p KOPHEN TPMrOHOMETPUYECKNX

43 YPaBHEHWIA C MOMOLLbHO
TPUTOHOMETPUYECKO OKPYXXHOCTM

42 PeLLeHe TPUrOHOMETPUYECKUX
HepaBeHCTB

45 PeLLeHe TPUrOHOMETPUYECKUX
HepaBeHCTB

46 PeLLeHe TPUrOHOMETPUYECKUX
HepaBeHCTB

47 PeLLeHe TPUrOHOMETPUYECKUX
HepaBeHCTB
KoHTposibHas paboTa: "I"pathmkm

48 TPUTOHOMETPUYECKNX PYHKLNIA.
TpUroHoMeTpnYeckne HepaseHCTBa"

49 OCHOBHble MeTOAbI peLleHus
nokKasare/ibHbIX HEpaBeHCTB

50 OCHOBHble MeTOAbI peLleHuns
nokasare/ibHbIX HepaBeHCTB

51 OCHOBHble MeTOAbI peLLeHus
nokKasare/ibHbIX HEPaBeHCTB

59 OCHOBHble MeTOAbI peLLeHus
noKasare/ibHbIX HepaBeHCTB

53 OCHOBHble METOAbI peLLeHus

NOrapUMUYECKUX HEPABEHCTB




OCHOBHbIe METObI PELLEHUA

54
NOrapuipMNYeCKMNX HepPaBEHCTB
55 OCHOBHble METOAbI peLleHus
NOrapuiMUYeCKMNX HepPaBEHCTB
56 OCHOBHble METOAbI peLleHuns
NorapuiMUYeCKMNX HepPaBEHCTB
57 OCHOBHble METOAbI peLleHuns
NppaLmoHaIbHbIX HEPaBEHCTB
58 OCHOBHble METOAbI peLleHuns
nppaLmoHaIbHbIX HEPaBEHCTB
59 OCHOBHble MeTOAbI peLleHus
nppaumoHaIbHbIX HEPaBEHCTB
50 OCHOBHble MeTOAbI peLleHuns
NppaLnoHaIbHbIX HEPaBEHCTB
61 ["padyeckme MeToapbl peLueljvm
NppaLmoHa/IbHbIX YpaBHEHWIA
62 ["padpmyeckme MeToapbl peLuetwm
NppaumoHa/IbHbIX YpaBHEHWIA
63 ["padmyeckme MeToApbl peLuueva
rMoKa3saTe/lbHbIX YpaBHEHWA
64 ["padyeckme MeToap! peLleHus
MoKa3aTe/IbHbIX HEPaBEeHCTB
65 ["padyeckme MeToap! peLleHus
norapmMUYecKnX ypaBHeHU M
66 ["padyeckme MeToap! peLleHus
NnorapnpMUYecKnX HepaBeHCTB
67 ["padyeckme MeToap! peLLeHus

NOrapuMUYECKUX HEPABEHCTB




68

["padyeckme MeToab! peLleHns
rokasaTesibHbIX W I0rapuMmUUecKmnX
YpaBHEHWIA

69

["padmyeckme MeToap! peLLeHns
nokasaTe/lbHbIX W I0rapuMmUUecKnX
YpaBHEHWIA

70

[pachmueckrie MeTOAb! PELLEHNS
MoKaszaTesbHbIX U OrapughMUYECKNX
HepaBeHCTB

71

[pachmueckrie MeTObl PELLEHNS
MoKasaTeslbHbIX 1 IOrapugMUYECKNX
HepaBeHCTB

72

KoHTposibHas paboTa:
"NppaunoHanbHble, NoKasaTe/lbHble U
norapugMmnyeckme HepaseHcTea"

73

KomnnekcHble uncna. Anrebpanyeckas n
TPUroHOMETPMYECKas (hopMbl 3annCH
KOMM/IEKCHOTO uncna

74

KomnnekcHble uncna. Anrebpanyeckas n
TPUroHOMETPUYECcKas (hopMbl 3arnCH
KOMM/IEKCHOTO uncna

75

ApudMETUYECKIME OnepaLi ¢
KOMMMEKCHLIMMW YMCIamMy

76

ApudMETUYECKIME OnepaLni ¢
KOMMEKCHBLIMMW YMCIaMy

77

I/I306pa>|<eH|/|e KOMMNNEKCHbIX YNCEN Ha
KOOp,EI,l/IHaTHOVI MNA0CKOCTU




1306parkeHre KOMMIEKCHBIX YMCen Ha

8 KOOPAMHATHOW NIOCKOCTU

79 dopmyna Myaspa. KopH¥ n-oii cTeneHu
N3 KOMMNEKCHOro yncna

80 dopmyna Myaspa. KopH¥ n-oii cTeneHu
N3 KOMMNEKCHOro yncna
IMprUMeHeHMe KOMMNIEKCHbIX Yncen ans

81 peLleHns (PU3NYECKMX N TeOMETPUYECKNX
3agau

82 KoHTposbHas pabota: "KomnekcHble
ymcna"

83 HaTtypa/ibHble 1 Uefble yncna

84 HaTypasibHble 1 Lienble yncna

85 [MpumeHeHWe NPU3HaAKOB AeNMMOCTH
LenbIx yncen

86 IMpumeHeHWe NPU3HAKOB AeMMOCTH
LenbIx yncen

87 IMpumeHeHWe NPU3HaKOB AeNMMOCTH
uenbix ymcen: HOA n HOK

a8 IMpumeHeHWe NPU3HaKOB AeNMMOCTH
uenbix yicen: HOA n HOK

89 IMpumeHeHWe NPU3HAKOB AeNMMOCTH
LienbIX Yncen: oCcTaTkm No MOAYyMo

90 IMpumeHeHWe NPU3HAKOB AeNMMOCTH
LieNbIX Yncen: oCcTaTkm No MOAY/M0
IMpumeHeHWe NPU3HaKOB AeNMMOCTH

91 Lenbix ymcen: anroputm EBknnaa ans

peweHuns 3aad B LenbixX YACax




92

KoHTponbHas paboTa: "Teopus LiefbIX
ymcen"

93

Cuctema 1 COBOKYNHOCTb YpaBHEHW.
PaBHOCW/IbHbIE CUCTEMbI U CUCTEMDbI-
CNeAcTBumA

94

Cuctema 1 COBOKYNHOCTb YpaBHEHW.
PaBHOCW/IbHbIE CUCTEMbI U CUCTEMDbI-
CNeAcTBumA

95

OCHOBHble METO/bl PELLIEHNS CUCTEM W
COBOKYMHOCTEN paunoHabHbIX
YpaBHEHUI

96

OCHOBHble MeTO/bI PeLLEHNs CUCTEM U
COBOKYNHOCTEN MppauyoHabHbIX
ypaBHEHNIA

97

OCHOBHbIE METOAbI PELUEHNS CUCTEM U
COBOKYMHOCTE NoKasaTe/bHbIX
ypaBHEHNIA

98

OCHOBHbI€ METOAbI PELUEHNS CUCTEM U
COBOKYMHOCTE NoKasaTe/lbHbIX
YpaBHEHWI

99

OCHOBHble MeTO/bI PELUEHNS CUCTEM W
COBOKYIMHOCTEW NIOrapuMmnyecKmnx
ypaBHeHUI

100

OCHOBHble MeTO/bI PELUEHNS CUCTEM W
COBOKYIMHOCTEW NIOrapuMmnyeckmnx
ypaBHeHUI

101

lNprMeHeHne CUCTEM K peLleHnto
MaTeMaTU4eCKNX 3aa4 1N 3agad U3




pa3/IMYHbIX 061acTeN HayKu 1 peasibHOM
XW3HW, UHTeprpeTaLma NonyyYeHHbIX
pe3ynLTaToB

102

[MprMeHEHNE CUCTEM K pPeLLIEHNIO
maTeMaTU4ecKuX 3aa4 v 3afa4 u3
pa3/IMYHbIX 061aCcTeN HayKu 1 peasibHOM
XWU3HWU, UHTeprpeTaLms NoayyYeHHbIX
pe3ynLTaToB

103

MprYMeHeHMe HePaBEHCTB K PeLleHnto
mMaTemMaTU4YecKmnx 3afad v 3agad u3
pasIMyHbIX 06/1aCTeN HayKN 1 peasbHOM
XKW3HW, MHTepnpeTauus noyyYeHHbIX
pe3y/bTaToB

104

KoHTposibHas paboTa: "Cuctemsl
paunoHabHbIX, MPPaLNOHa/bHBIX
MoKa3aTesbHbIX 1 IOrapupMMnUUecKnx
ypaBHEHNIA"

105

PauUyoHanbHble YpaBHEHWS C
napameTpamu

106

PauUyoHanbHble HepaBeHCTBa C
napameTpamu

107

PauynoHasibHble CUCTEMbBI C NapameTpamMu

108

WppauvoHasnbHble ypaBHeHMS,
HepaBEeHCTBa C MapamMeTpamy

109

MppaLyoHanbHble CUCTEMbI C
napameTpamu

110

MokasaTe/bHble YpaBHEHUs, HepaBeHCTBa
C napameTpamm




111

MokasaTe/lbHble CUCTEMbI C NapaMeTpamm

112

Jlorapumunyeckre ypasHeHus,
HepaBeHCTBa C NapameTpamu

113

JNorapugmmnyeckune cucTembl ¢
napameTpamm

114

TpUroHOMETPUYECKNME YPABHEHNS C
napameTpamm

115

TPUroHOMETPUYECKME HEPABEHCTBA C
napameTpamMmu

116

TpPUroHOMETPUYECKIME CUCTEMBI C
napameTpamu

117

[NocTpoeHue n nccnefosaHue
MaTeMaTUYEeCKNX MOAENEN peabHbIX
CUTYaLMiA C MOMOLLLbHO YPaBHEHWIA C
napameTpamm

118

MocTpoeHwe 1 UcCneaoBaHNe
MaTeMaTyecknx Mogeneii peanbHbIX
CUTYaLWi1 C MOMOLLLIO CUCTEM
ypaBHeHWIA ¢ napameTpamu

119

MocTpoeHwe 1 UcCneaoBaHNe
MaTeMaTUyYecknx Mofieneii peanbHbIX
CUTYaLWiA C MOMOLLLIO CUCTEM
ypPaBHEeHWIA ¢ MapamMeTpamy

120

KoHTponbHas paboTa: "3agaun ¢
napametpamu”

121

MoBTOpEHKE, 0606LLEHNE,
cucTeMaTmsaumsa 3HaHWia: "YpaBHeHNs"




122

MoBTOpeHwue, 0600LLIEHNE,
cucTeMaTm3aums 3HaHuin: "YpasHeHuns"

123

MoBTOpEHKE, 0606LLEeHNE,
cucTeMaTun3aums 3HaHWin: Y paBHeHUs.
CucTeMbl ypaBHEHUI"

124

MoBTOpeHKE, 0606LLEeHNE,
cucTematm3aums 3HaHuin: "HepaseHcTBa"

125

MoBTOpEHME, 0606LLEeHNE,
cucTematm3aums 3HaHuin: "HepaseHcTBa"

126

MoBTOpeEHKE, 0606LLEeHNE,
cucTemMaTtusaums 3HaHuin: "HepaBeHcTBa

127

MoBTOpeEHKE, 0606LLEeHNE,
cucTemaTusaums 3HaHwmia: "lMpounssogHas
N eé npuMmeHeHne"

128

MoBTOpEHME, 0606LLEHNE,
cucTemMaTusaums 3HaHwia: "lMpounssogHas
N eé npuMmeHeHne"

129

MoBTOpEHME, 0606LLEHNE,
cucTemaTtusaums 3HaHwia: "lMpounssogHas
N eé npuMmeHeHne"

130

MoBTOpeEHME, 0606LLEHNE,
cucTemaTmsaumsa sHaHuiA: "VIHTerpan n
ero npumeHeHue"

131

MoBTOpeHME, 0606LLEHNE,
cuctemaTmzaumsa s3HaHuiA: "PyHKumMmn'"

132

MoBTOpeEHKE, 0606LLEHNE,
cucTemaTmzaums s3HaHuiA: "PyHKumMmn'"




133 MoBTOpeHwue, 0600LLIEHNE, 1
cucTeMaTn3aums 3HaHuin: "®yHKuMn"
134 Torosas KOHTponbHas paboTta 1 1
135 Torosas KOHTponbHas paboTta 1 1
136 MoBTOpEHNeE, 0606u4eH|f|'e, 1
cucTemMaTusaums 3HaHuin
OBLLEE KOJIMYECTBO YACOB INO 136 10

NMPOIrPAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI JIJIS1 YYUEHUKA
MatemaTnka. Anrebpa 1 Ha4yana maTemMaTmyeckoro aHanmsa, 10 knacc/ Mep3nsk
A.l'., Homuposckuii .A., Monsikos B.M.; nog pepakuueir Mogonsckoro B.E.,
OOLLEeCTBO C OrpaHNYeHHOM OTBETCTBEHHOCTbIO V3aTeNIbCKMIA LEHTP
«BEHTAHA-TPA®>»; AKLUMOHepHOe 06LecTBO «34aTennbCTBO «[1pocBeLLeHne»
» MaremaTtuka. Anirebpa 1 Hayana maTemaTMyeckoro aHanmsa, 11 knacc/
Mep3nak A.I'., Homuposckuii A.A., MNonsikos B.M.; nog peaakumei
Moponbckoro B.E., O6LecTBO € orpaHMyYeHHO OTBETCTBEHHOCThIO
N3paTenbckuin ueHTp «BEHTAHA-ITPA®»; AKUMOHEpPHOE 06LLIECTBO
«M3patensCTBO «l1pocBeLLeHme»
METOJNYECKHUE MATEPHAJIbBI IJIA YYUTEJISA
» Martematuka. Anirebpa 1 Hayana matemaTMyeckoro aHanmsa, 11 knacc/
Mep3ansk A.l'., Homuposckuii A.A., Monsikos B.M.; nog pegakumei
Mogonbekoro B.E., O6LLECTBO C OrpaHNYeHHON OTBETCTBEHHOCTHLHO
N3paTenbckuin ueHTp «BEHTAHA-TPA®»; AKUMOHEPHOE 06LLECTBO
«M3paTenbcTBO «l1pocBeLLeHne»
N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru/
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