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MOACHUTENbHAA 3ANNCKA

YuebHbIn Kypc «Anrebpa 1 Hayana maTeMaTUYeCKOro aHannsa» ABAAETCS 0A4HUM U3 Haubonee
3HauYMMbIX B Mporpamme cpeaHero obuiero obpasoBaHuUs, MOCKO/bKY, C 0O4HON CTOPOHbI, OH
obecneynBaeT MHCTPYMEHTasIbHYo Basy 415 U3y4yeHMsA BCEX eCTECTBEHHO-HAYUYHbIX KYpCOB, a C ApYyron
CTOPOHbI, popMUpPYeET Nornyeckoe 1 abcTpakTHOE MbllieHMe 06yYaloLMXCA Ha YPOBHE, HE06X0AMMOM
ONA 0CBOEHUA MHPOPMATUKM, 06LL,ECTBO3HAHUSA, UCTOPUKN, CIOBECHOCTM U APYrUX AUCUMNANH. B pamKax
AaHHOro yyebHoro Kypca oby4yatolmeca oBnageBatoT yHMBEPCAbHbIM S3bIKOM COBPEMEHHOW HayKK,
KoTopas GopMyAnpyeT CBOM AOCTUXKEHUA B MaTemMaTU4eCcKon popme.

YyebHbIit Kypc anrebpbl M HaYan MmaTemaTUUYeCcKOro aHan3a 3aKnagblBaeT OCHOBY A48 YCNELWHOro
oBNaAEHMA 3aKOHaMK GUSUKU, XMMUKU, BUONOTMW, MOHUMAHWNA OCHOBHBIX TEHAEHLMI Pa3BUTUA
3KOHOMMKM 1 0BLL,ECTBEHHOW KN3HU, NO3BONAET OPUEHTUPOBATLCA B COBPEMEHHbIX LLUDPOBbLIX U
KOMMbIOTEPHbIX TEXHOIOMMAX, YBEPEHHO UCMO/b30BaTb MX ANA AanbHellero 06pa3oBaHMA 1 B
NoBCeAHEBHOM KM3HW. B TO ke Bpems oBnageHue abCTpakTHbIMU U IOFTMYECKU CTPOrMMU
KOHCTPYKUMAMM anrebpbl U MaTeMaTUYECKOro aHann3a pa3BMBaeT yMeHNe Haxo4UTb 3aKOHOMEPHOCTH,
060CHOBbIBATb UCTUHHOCTb, [AOKa3blBaTb YTBEPMKAEHUA C MOMOLLBI0 MHAYKLMM U paccyXaaTb
AeAYKTUBHO, NCNOo/1b30BaTh 0606LeHMe M KOHKpeTU3aumio, abcTparnpoBaHune 1 aHanoruo, opmmpyet
KpeaTMBHOE U KPUTUYECKOE MbILLIEeHME.

B xoae nsyyeHuns yyebHoro Kypca «Anrebpa n Hayana maTeMaTMHYeCKOro aHanusa» obydatolmecs
NOJIy4atoT HOBbIN OMbIT PeLleHns NPUKAaAHbIX 33434, CAMOCTOATE/IbHOIO NOCTPOEHUA MaTeMaTUUYECKUX
MoAenen peanbHbIX CUTYaUUi, MHTepnpeTaL MM NOAYYEHHbIX PelleHnid, 3HaKOMATCA C NpUMepammu
MaTemaTUYECKMX 3aKOHOMEPHOCTEN B NPUPOLE, HayKe M UCKYCCTBE, C BblAAHOLLMMUCA
MaTeMaTUUYeCKMMMN OTKPLITUAMU U UX aBTOPaMMU.

Y4yebHbIi Kypc 06/1a43aeT 3HaUMUTENbHbIM BOCMUTATE/IbHBIM NMOTEHLMANOM, KOTOPbIV peannsyeTcs Kak
yepes yyebHbli maTepuran, cnocobCTBYOWMNI GOPMUPOBAHNIO HAYYHOTO MUPOBO33PEHMA, TaK U Yepes



cneunduky yuebHol aeatTenbHoCTH, Tpebylolwen NPOACNKUTENBHON KOHUEHTPALUM BHUMAHWA,
CaMOCTOATE/IbHOCTM, aKKYPaTHOCTU M OTBETCTBEHHOCTU 3a NOJIyYEHHbI pe3ynbTar.

B ocHoBe meTogMKKN 06yyeHua anrebpe 1 Hayanam MaTeMaTUYECKOrO aHaIn3a NeXUT LeATeIbHOCTHbIN
NPUHLMN 06yYeHus.

B cTpyKType yuebHoro Kypca «Anrebpa 1 Hayana MaTeEMaTMUYECKOro aHaM3a» BblAeNeHbl caeaytolme
coAepKaTeNbHO-MeToAMYECKNE NUHUK: «Yncna 1 BbiuMCAEeHNAY, «DYHKUUN U rpadUKn», «YpaBHEHUA K
HepaBeHcTBa», «Hayana matemaTMyeckoro aHanmsa», « MHoOXKecTBa U J10rMKa». Bce ocHOBHbIe
CoAepKaTeNbHO-MEeTOAMYECKNE IMHUMN U3YYAIOTCA Ha NPOTAXKEHMM ABYX NeT 06yYeHUA Ha YPOBHE
cpeaHero obuiero ob6pasoBaHuMA, eCTECTBEHHO A0MNOJHAA APYT APYra U NOCTENeHHO HacbIWaAacb HOBbIMU
TEMaMM U pasgenamu. [LaHHbli yuebHbIN Kypc ABAAETCA MHTErPaTUBHbIM, NOCKObKY 06beanHAET B
cebe coaepskaHMe HECKONbKMX MaTeMaTUYECKUX AUCUMNANH, TaKUX KaK anrebpa, TPMroHoMeTpus,
MaTeMaTMYeCKMIi aHamM3, TEOpPUSA MHOKECTB, MaTemMaTUYeCcKas IorMKa 1 apyrve. Mo mepe Toro Kak
obyuatolmeca oBAaLEeBatloT BCE Honee WMPOKMM MaTEMATMUYECKMM annapaTom, Y HUX Nocies0BaTelbHO
bopMMpyeTCca U COBEPLLEHCTBYETCA YMEHME CTPOUTb MaTEMATUYECKYIO MOAE/b PeanbHON CUTYyauuu,
NPUMEHSATb 3HaHWA, NOJYYEHHbIE NPU U3yYEeHUMN Yy4ebHOro Kypca, 418 PeLleHns CaMoCTOATEIbHO
chopMynMpPoBaHHON MaTeMaTUUYECKOMN 33434, @ 3aTEM MHTEPNPETUPOBATL CBOM OTBET.

CopeprkaTenibHO-MeToANYECKAs NHUA «4rUcna U BblYUCNEHNAY» 3aBepLlaeT GOPMUPOBAHME HAaBbIKOB
MCNONb30BaHWUA AEUCTBUTE/IbHBIX YMUCES, KOTOPOEe HbII0 HAYaTO Ha YPOBHE OCHOBHOrO obLero
obpasosaHuAa. Ha ypoBHe cpegHero obuiero o6pa3oBaHus ocoboe BHUMaAHWeE yaenaeTca
$GOpPMUPOBAHUNIO HAaBbIKOB PaLMOHA/IbHbIX BbIYMCAEHUIA, BKAOYAIOLWMX B Ce0A MCNO/b30BaHKUE
pasnnyHbIX GopMm 3anmncK Yucna, ymeHue genatb NPUKUAKY, BbINOJHATL NPUBANKEHHbIE BbIYUCIEHUA,
OLEHMBATb YNC/IOBbIE BblpaXKeHUs, PaboTaTb C MaTEMATUYECKMMM KOHCTAHTaMU. 3HaKOMble
06yyYaloLWMMCA MHOXKECTBA HAaTypPasibHbIX, LLebIX, PALUOHANbHbBIX U AEACTBUTENbHbIX YUCEN
OOMNOJTHAIOTCA MHOXECTBOM KOMMEKCHbIX YMCEN. B KaXKA0M M3 3TUX MHOMKECTB PacCMaTpMBatoTCA
CBOMCTBEHHbIE emy cneunduyeckne 3agaumn 1 onepaumnn: AeneHne Haleno, onepupoBaHmne octaTkamm
Ha MHOXeCTBe Lenblx Yncen, ocobble CBOMCTBA PaLMOHA/bHbIX U UPPALMOHAbHBIX YNCEN,
apudmeTUYECKMe onepaLLmn, a TaKKe U3BJeYEHME KOPHA HATYPabHOM CTENEHN Ha MHOXECTBe
KOMMJIEKCHBbIX Yncen. bnarogapa nocnenoBaTelbHOMY PACLUMPEHUIO KpYra MCMONb3yeMbIX YUCEN U
3HAKOMCTBY C BO3MOXHOCTAMMW UX MPUMEHEHUA ANA peLleHnA pa3InyHbIX 3aga4 dopmupyetca
npeacTaBAeHNE O e4MHCTBE MATEMATUKM KaK HAyYKM M e€ poaun B MOCTPOEHUN MogeNeit peanbHoro
MMPA, LWMPOKO NCMOb3YytoTCA 0606LeHNEe N KOHKPEeTM3auus.

NnHnAa «YpaBHEHUA M HEPABEHCTBA» Peasiu3yeTca Ha NPOTAXKEHUM BCero 0byyeHna Ha ypoBHe cpesHero
obLero 06pa3oBaHUs, MOCKO/bKY B KaXKAOM pasaene MNporpammbl NpeaycMOTPEHO peLleHne
COOTBETCTBYIOLLMX 33434. B pe3ynbTaTe 0byyaroLmMecs OBAALAEBAIOT PA3/IMYHBIMU METOLAMM PELLEHUS
PaLMOHA/bHbIX, PPALLMOHA/bHbIX, MOKA3aTeNbHbIX, TOFAaPUGMUYECKUX U TPUTOHOMETPUYECKNX
YPaBHEHWN, HEPABEHCTB U CUCTEM, @ TAK}KE 33a4, CoaepKalmnx napameTpbl. MNoayyeHHble yMeHMA
LUMPOKO MCMOb3YIOTCA NPU UccnenoBaHnM GYHKLNIA C MOMOLLLbIO MPOU3BOAHON, MPU pPeLleHnn
NPUKAAAHbIX 3334 U 3a/1a4 Ha HaX0XAeHMe HanboNbLINX U HAMMEHbLLMX 3HaYeHU GyHKUMK. [aHHan
copeprKaTeNibHas IMHUA BKAOYAET B cebs TakKe popmupoBaHME YMEHUI BbIMOAHATL PACUYETHI MO
dopmynam, npeobpasoBaHMA PaLMOHANbHbIX, UPPALMOHAbHBIX U TPUTOHOMETPUYECKUX BbIPaXKeHUN, a
TaKKe BblparKeHUN, coaeprKallmx cTeneHn u norapndmol. brarogapa nsyyeHumto anrebpanyeckoro
MaTepuana NPoUCXoauT AajibHeNLee Pa3BUTME aFOPUTMMUYECKOTO U aBCTPAKTHOIO MblWIEHUSA
obyyatowmxcs, GoOpMUPYIOTCA HABbIKU AeAYKTUBHbBIX PACCYKAEHWUIN, paboTbl C CUMBOJIbHbIMK GOPMaMM,



npeacTaBAeHUA 3aKOHOMEPHOCTEN M 3aBUCMMOCTEN B BU/IE PABEHCTB M HepaBeHCTB. Anrebpa
npeasaraet 3pPEKTUBHbIE MHCTPYMEHTbI A1 PELIeHMA NPAKTUYECKUX N eCTeCTBEHHO-HAy4YHbIX 33434,
HarnA4HO AEMOHCTPMPYET CBOM BO3MOMKHOCTU KakK A3blKa HayKM.

CopeprrkaTenbHO-MeToaNYECKas MNMHUA «PYHKLMK U TpadUKM» TECHO NepenneTaeTcs ¢ ApYrumu
JIMHUAMM y4ebHOTo Kypca, MOCKObKY B KAKOM-TO CMbIC/1e 3a43€ET Noc/ief,0BaTeIbHOCTb U3YyYeHMUs
MmaTepuana. M3yyeHne cteneHHOM, NOKa3aTeNbHOM, 1orapndPmmMUecKon 1 TPUrOHOMETPUYECKUX
bYHKUMIA, UX CBOMCTB U rpadUKOB, UCMO/Ib30BaHNE GYHKLUMIA ANA pelleHma 3a4a4 U3 Apyrnx y4ebHbix
npeaMeToB U peasibHOM XU3HM TECHO CBA3AHO KaK C MaTeMaTUYeCKMM aHa/IM30M, TaK U C pelleHnem
YpaBHEHW U HepaBeHCcTB. Mpu 3Tom 6onblIoe BHUMaHUe yaensaetca GOpMUPOBAHUIO YMEHUA
BblpakaTb GOPMYIaMM 3aBUCUMOCTU MEXKAY PA3/TMYHBIMU BEJIMYMMHAMMU, UCCEA0BaATb MNONYYEHHbIe
bYHKUMU, CTPOUTL MX FpadmKn. MaTepunan 3Tol coaepKaTeNbHOM TMHUM HALe/IeH Ha Pa3BUTME YMEHUN
W HaBbIKOB, MO3BOAOLLMX BbIPaXKaTb 3aBUCUMOCTU MEXKAY BE/IMUMHAMM B Pa3IMYHON dopme:
aHaNUTUYECcKomn, rpadmnyeckon n ciosecHomn. Ero nsyyeHme cnocobcTByeT pa3BUTUIO aATOPUTMUYECKOTO
MbILUNEHNA, CNOCOBHOCTU K 0606LLEHMIO U KOHKPETU3aL MU, UCMONb30BAHWUIO aHANOTUN.

CopeprkaTenbHasa AMHUA «Havana maTeMaTM4ecKoro aHain3a» No3BOAET CYLLECTBEHHO PacLUMPUTD
KPYr KaK MaTeEMATUYECKUX, TaK M NPUKNALHbIX 33434, AOCTYMHbIX 0OYYaoWMMCS, TaK KaK Yy HUX
NosIBAAETCA BO3MOXHOCTb CTPOUTb FPadUKM CNOXKHbIX QYHKLUMIA, onpeaenatb Ux Hanbonblume u
HaMMeHbLUNE 3HAYEHUSA, BbIMUCAATDL Naowaam ¢puryp n o6bembl TeN, HAXOAUTb CKOPOCTU U YCKOPEHUSA
npoueccos. [laHHasA cogeprKaTesibHas IMHUA OTKPbIBAET HOBbIE BO3MOXKHOCTM NOCTPOEHMSA
MaTeMaTUYeCcKMx Mmoaenelt peanbHbiX CUTyaLMiA, NO3BONAET HAXOAMUTb Hauyyllee peLleHme B
NPUKAAZHbIX, B TOM YACAE COLMNANBHO-IKOHOMMYECKMX, 3a4a4ax. S3HAKOMCTBO C OCHOBaMM
MaTeMATMYECKOro aHanM3a CNnocobCcTByeT pa3BUTUIO abCTPAaKTHOro, popManbHO-N10TMYECKOTO U
KpeaTUBHOro MbllneHnA, GOPMUPOBAHUIO YMEHUI pacno3HaBaTb NPOABAEHUA 3aKOHOB MaTeMaTUKHK B
HayKe, TeEXHMKe U UcKyccTBe. Obyyatowmecs y3HaoT O BbIAAOWMXCA pe3yibTaTax, NoNyYeHHbIX B Xo4e
pa3BUTMA MATEMATUKM KaK HayKn, 1 06 nx aBTopax.

CopeprraTenbHO-MmeToANYECKasa TMHNA « MIHOXKECTBa M IOTMKa» BKAKOYAET B cebA 31emMeHTbl Teopumn
MHOECTB U MAaTEMATUYECKOWM JIOTUKU. TEOPETUKO-MHOKECTBEHHbIE NPeACTaBNeHUA NPOHM3bIBAOT BECb
KYPC LUKOJIbHOM MaTeMaTMKK U npeasaratoT Hambonee yHUBEPCanbHbIN A3bIK, 06 beANHAIOWMIA BCe
pasgenibl MaTeMaTUKKN U e€ NPUNOKEHWNA, OHU CBA3LIBAIOT Pa3Hble MaTeEMATUYECKME ANCUUMNIUHBI U UX
NPUAOXKeEHNA B eanHoe Lesoe. Mo3ToMy BaXKHO 4aTb BO3SMOXKHOCTb 0OyYatoLemMyca NOHMMaTb
TEOPETUKO-MHOMKECTBEHHbIN A3bIK COBPEMEHHOM MaTEMATUKN U UCNONb30BaTb €ro ANA BbipaXKeHuA
CBOMX MbICNEN. [l pyrum BaXKHbIM NPMU3HAKOM MATEMATUKM KaK HAYKKU caesyeT NPU3HaTb CBOMCTBEHHYIO
€M cTporocTb 060CHOBaHUI U cnefoBaHMe onpeaeéHHbIM NPaBuIam NOCTPOEHMA A0KA3aTENbCTB.
3HaKOMCTBO C 3/1eMeHTaMMn MaTeMaTUYECKOM IOFMKM CNOCOBCTBYET Pa3BUTUIO IOFUYECKOTO MblLLIEHUA
0by4atoLMXCs, NO3BONSET UM CTPOUTb CBOM PACCYKAEHMA HA OCHOBE JIOFMYECKMX Npasua, Gopmupyet
HaBbIKM KPUTUYECKOTO MbILL/IEHUS.

B yue6HOM Kypce «Anrebpa 1 Hayasa MaTeEMaTUYECKOro aHaiM3a» NPUCYTCTBYIOT OCHOBbI
MaTeMaTMYeCcKoro MoaeIMpoBaHus, KOTopble NpMU3BaHbl CNOCOb6CTBOBaTL GOPMMUPOBAHUIO HABbIKOB
NOCTPOEHUA MOoAeNeN peanbHbIX CUTYaLMI, UCCNeA0BaHUA 3TUX MOAesell C NMOMOLLbIO annapaTa
anrebpbl 1 MaTeMaTUYECKOro aHan3a, MHTEPMPEeTaLMM NoayYeHHbIX pe3ybTaTos. Takme 3a4aHus
BNAETEHbI B KaXKkAbl U3 pa3aenoB Nporpammsl, MOCKO/bKY BeCb MaTepuan y4ebHOro Kypca LWMPOoKo
NCMONb3YeTCa ANA PelleHNa NPUKAaAHbIX 3aaa4. Mpy pelleHnn peanbHbIX NPakTUYEeCKUX 3aaay
obyyatoLmeca pa3BnBaoT Hab4ATENBHOCTb, YMEHME HAaXOAUTb 3aKOHOMEPHOCTM, abCcTparMpoBaThbes,



MCMNONb30BaTb aHanormo, 0606LWaTh U KOHKPETM3UpPoBaTh Npobaemy. [leateIbHOCTb MO
bOpPMMPOBAHNIO HABLIKOB PeLleHMs NMPUKNAAHbIX 33434 OpraHM3yeTcs B MPOLECCe U3yYeHnn BCex Tem
yyebHoro Kypca «Anrebpa 1 Hayana mMaTemMaTUYECKOro aHaimM3a.

Ha nsyyeHue yuebHoro Kypca «Anrebpa 1 Hayana MaTeMaTUYECKOro aHaM3a» otBoanTca 272 yaca: B 10
Knacce — 136 yacos (4 yaca B Heagento), B 11 knacce — 136 yacos (4 yaca B Heaeno).



COOEPHKAHUNE OBYYEHUA

10 KJTACC

Yncna n BbluMCcneHUnA

PaumoHanbHble Yncna. O6bIKHOBEHHbIE N AeCATUYHbIE APO6U, NPOLEHTbI, beCcKoHeYHbIe
nepuoamyeckme apobu. NpumeHeHne apobei U NPOLEHTOB ANA pPeLleHMA NPUKNAAHbIX 3a4a4 U3
Pa3/INYHbIX OTPAc/iel 3HAHUIN N PeanbHOM XKU3HW.

OelctBuTenbHble Yncna. PaumoHanbHble M MppaLMoHanbHble Yucaa. Apuomermyeckme onepaumm ¢
AeNCTBUTEIbHBIMM Yncnammn. Moaynb AeNCTBUTEIbHOIO YNCaa U ero cBOMCTBa. MPpUBANKEHHbIe
BbIYMCAEHUSA, MPABUIA OKPYFNEHMSA, MPUKMAKA U OLLeHKa pe3ynbTaTa BblUUCIEHWNA.

CreneHb C uenbim Nnokasatenem. buuHom HoloToHa. Ucnonb3osaHue I'IO,D,XO,EI,FILLI,EVI CbOprI 3anumcu
,D,EVICTBMTeanbIX ypucen ana peweHna npaktTn4yeCcknx sadad n npeacrtasaeHmna gaHHbIX.

ApundmeTnyecKknin KopeHb HaTypPasIbHOM CTENEHM M er0 CBOMCTBA.
CTeneHb ¢ paLMOHanbHbIM MOKa3aTeieM N e€ CBOMCTBA, CTEMEHb C AeNCTBUTE/IbHbIM MOKa3aTeem.
Norapndm uncna. CeoicTea fiorapudma. lecatnyHbie U HaTypasbHble Noraprudmbi.

CVHYC, KOCMHYC, TaHTEHC, KOTaHFEHC YMCI0BOIFO apryMeHTa. ApKCUHYC, apPKKOCMHYC M apKTaHIeHC
YMCNOBOrO aprymeHTa.

ypaBHEHMH M HeEpPaBEHCTBA

ToXKAecTBa M TOXKAECTBEHHbIE NPeobpa3oBaHMA. YpaBHEHME, KOPEHb YPaBHEHUA. PaBHOCU/IbHbIE
YpaBHEHUA U ypaBHEHUA-CNeACTBUA. HepaBeHCTBO, pelleHne HepaBeHCTBea.

OCHOBHblE MeTOAbI PELIEHUSA LebIX U AP0OHO-paLMOHabHbIX YPaBHEHUI U HepaBEeHCTB. MHOrouYeHbl
OT O4HOI NepemeHHOW. [leneHne MHOro4YsIeHa Ha MHOFOYIeH € ocTaTKom. Teopema Besy. MHorouieHbl
¢ uenbimun KoadpduuneHtamn. Teopema Buera.

Mpeobpa3oBaHMA YNCIOBbIX BbIPAXKEHWUI, COAEPIKALLMX CTEMNEHWN U KOPHMU.

NppaumoHanbHble ypaBHeHMA. OCHOBHblE METOAbI PELLUEHUS NPPALMOHAbHBIX YPAaBHEHWNA.
MokasaTesnbHble ypaBHeHUsA. OCHOBHblE METOAbI PeLleHMNA NMOKa3aTeIbHbIX YPaBHEHWA.
MNpeobpasoBaHMe BblParKeHWU, coaepralmx norapudmoi.

Norapnémmueckme ypaBHeHUA. OCHOBHbIE METOAbI pelleHnst NorapudMUYECKUX YPaBHEHUN.

OcHoBHble TpUroHomeTpuyeckme popmybl. NpeobpazoBaHne TPUFOHOMETPUYECKUX BbIPAXKEHUA.
PelueHWe TPUrOHOMETPUYECKMX YPABHEHWN.



PelweHWe cnucTem NMHENHbIX ypaBHEHUI. MaTpuua cucTteMbl IMHENHbIX ypaBHeHUA. OnpeaenuTens
MaTpULbl 2X2, ero reoMeTPUYECKUN CMbIC/T U CBOMCTBA, BbIYMC/IEHUE €0 3HAYEHUA, MPUMEHEHUNE
onpeaennTena AN pelweHna CUCTeMbl IMHENHbIX YpaBHEHWUI. PelleHne NPpUKAaLHbIX 33434 C MOMOLLbIO
CUCTEMbBI IMHENHbIX YpaBHeHUIN. McchenoBaHMe NOCTPOEHHOM MOAENN C MOMOLLbIO MaTpULL U
onpegenutenem.

MocTpoeHne MaTeMaTUUYECKUX MOAENEN peasibHOM CUTYaLMK C MOMOLLbIO YPAaBHEHUI U HEPABEHCTB.
MpuMMeHeHMe ypaBHEHWNI U HEPABEHCTB K PeLleHMI0 MaTeMaTUUYECKMX 3a4a4 U 33434 U3 Pas/IMYHbIX
obnacten Hayku 1 peanbHOM KU3HU.

PyHKUMM U rpadmKu

®PyHKUMSA, cnocobbl 3agaHma yHKLMKN. B3anmHo obpaTHble pyHKLMK. Komnosmuma dyHKumit. Npadumk
bYHKUMU. dnemeHTapHble npeobpasoBaHma rpadmKkos GyHKUUINA.

Ob6nacTb onpeaeneHns U MHOXKECTBO 3HaUYeHUI GyHKUMK. Hynm dyHKLMU. TpoMeEKYTKM
3HAKOMOCTOAHCTBA. YETHbIE U HeYETHbIe PpyHKUMU. NMeprnoanyeckne GyHKUUK. NpomMerKyTKK
MOHOTOHHOCTU GYHKUUKN. MaKCUMMYyMbl U MUHUMYMbl GYHKLMK. Hanbonbluee 1 HaMMeHbLIee 3HaYeHuUA
bYHKLUMM Ha NpoMeKyTKe.

JlnHelHan, KBagpaTUYHaAn U APOBHO-MHeNHaA GYHKLMWN. dNeMeEHTAPHOE UCCe0BaHNE U NOCTPOeHUe
nx rpadmKoB.

CteneHHas GyHKUMS C HAaTypaibHbIM M Le/IbiM NoKasaTenem. Eé cBoicTa u rpadumk. CBorcTBa 1 rpadmk
KOPHA N-011 cTeneHn Kak GpyHKUMKM obpaTHOM cTeneHn ¢ HaTypasibHbiM NOKa3aTeNem.

MoKkasaTenbHasa 1 norapudmmyeckan GyHKLUK, UX CBOMCTBA M rpadukmn. Micnonb3osBaHue rpaduKkos
bYHKUNI ANna pelleHmn ypaBHEHNIA.

TpuUroHomeTpuUecKkan OKPYKHOCTb, onpeaeneHne TPUroHOMeTPUYECKMX GYHKLNI YMCN0BOrO
aprymeHTa.

®PyHKUMOHANbHbIE 3aBUCMMOCTM B peasibHbIX NpoLueccax v aBneHnsax. Npadmkmn peanbHbIX
3aBUCMMOCTEN.

Hayana matematnyeckoro aHaaunsa

MocnenoBaTenbHOCTU, CNOCOBbLI 3a4aHNA NocaeA0BaTeNbHOCTEN. MeToa maTeMaTUYECKOM UHAYKLNN,
MOHOTOHHbIE 1 OrpaHUYEHHble NOCAeA0BaTeNbHOCTU. MCTOPUA BOSHMKHOBEHMA MaTEMATMYECKOro
aHann3a Kak aHanu3a 6ecKoOHeYHOo ManblX.

ApudmeTmyeckas U reomeTpuyeckan nporpeccuun. beckoHeuyHo ybbiBatoLan reomeTpmuyeckas
nporpeccua. Cymma 6eckoHeuyHo ybbiBaloLEen reoMmeTpmuyeckom nporpeccuu. JIMHENHbIN 1
3KCMOHEHUMaNbHbIN pocT. Yucno e. Popmyna CNOKHbIX NPOLEHTOB. Micnoib3oBaHWe nporpeccun aas
pelleHns peanbHbIX 3a4a4 NPUKNAAHOro XapakTepa.

HenpepblBHble GYHKLUN N MX CBOMCTBA. TOYKKM pa3pbiBa. ACUMNTOTbI rpaduKos ¢yHKUMI. CBOMCTBA
bYHKUMIA HenpepbiBHbIX HA OTpe3Ke. MeTog, UHTEPBaNoB A4 pelleHMsa HepaBeHCTB. [pumeHeHne
CBOMCTB HENPepPbIBHbIX PYHKUMI ANA pelleHns 3a4au.



MepBas 1 BTopas NpounssogHble pyHKUMK. OnpeseneHne, reoMmeTpuyecknini n GUsanyecknin cMmbicn
NpPon3BOAHON. YpaBHEHMe KacaTe/ibHOM K rpaduKy GyHKLMN.

MpounsBoaHble 31eMeHTapHbIX GYHKUMIA. [pon3BOLgHAA CYMMbI, MPOU3BEAEHWNSA, YACTHOIO U
KOMMO3UUMN PYHKLUMNA.

MHoXecTBa 1 I0rMKa

MHOKecTBO, onepaummn Haa MHOXKECTBaMM U UX cBoicTBa. [narpammbl dinepa—BeHHa. MpumeHeHune
TEOPETUKO-MHOMECTBEHHOTO annapaTa A1 ONMCaHUA peasibHblX NPOLLECCOB U ABEHUI, MPU PeLleHnm
3aZ,ay 13 Apyrux yuebHbIX NpeameTos.

Onpe,u,eneHme, Teopema, CBOWMCTBO MaTEMaTMUYECKOro O6'b€KTa, cneancTtene, 4OKasaTeNbCTBO,
PaBHOCU/IbHbIE YPaBHEHUA.

11 K/TACC

Yucna n BbluMcneHUnA

HaTtypanbHble 1 uenbie yncna. lMpumeHeHMe NPU3HAKOB AE/IMMOCTHU LLE/IbIX YMCES, HANBOIbLLNIM 06N
aenutens (ganee — HOZ) n HaumeHbLLee obuiee KpaTHoe (ganee — HOK), octaTkoB no moayto,
anroputma EBKNMAa Ans pelleHUs 3a4a4 B LLebIX YMCnax.

KomnneKcHble uncna. Anrebpanyeckas n TpUroHomeTpmyeckas Gopmbl 3anNncy KOMNIEKCHOro Yncna.
ApudmeTmyeckme onepaumm c KOMMIEKCHbIMKU Yncnamm. M3obparkeHne KOMMIEKCHbIX YMCeN Ha
KOOpZAMHATHOM naockocTu. dopmyna Myaspa. KOpHM N-0i1 CTENEHN U3 KOMMAEKCHOTO YnCAa.
MpMMeHeHMe KOMMAEKCHbIX YNCeN ANA peleHna GU3NYECKMX U TeOMETPUYECKMX 3a4au.

YpaBHeHUA 1 HepaBeHCTBa

Crctema M COBOKYMHOCTb YpaBHEHWUI M HEpPaBEHCTB. PaBHOCU/IbHbIE CUCTEMbI U CUCTEMbI-CEACTBUA.
PaBHOCWU/IbHbIE HEPaABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPABHEHMI C MOMOLLbIO TPUTOHOMETPUYECKOW OKPYKHOCTH.
PelleHne TPUroHOMETPUYECKMUX HEPABEHCTB.

OCHOBHble MeTOAbI PeLIEHUA NOKa3aTeNbHbIX U IorapudmMUUYECcKUX HEPABEHCTB.
OCHOBHblE MeTOAbI PELLEHUA UPPALMOHA/IbHBIX HEPABEHCTB.

OCHOBHblE METOAbI PELIEHUSA CUCTEM U COBOKYMHOCTEN PALMOHA/IbHbIX, MPPALMOHANbHbIX,
noKasaTeNbHbIX U I0rapudMUUYECKUX YPaBHEHUNA.

ypaBHEHWr'I, HepaBeHCTBa N CUCTEMbDI C NApPpaMeTpamMu.

MpuMeHeHWe ypaBHEHWNI, CUCTEM M HEPABEHCTB K PeLleHNIo MaTeMaTUYeCcKMX 3a4a4 1 3ajad 13
pasNnuYHbIX 061acTeN HAaYKM U PeasNibHOM KU3HWU, MHTEPMNPETaLMA NOYYEHHbIX pe3yabTaToBs.



®OYHKUMM U rpad KM

lpaduK Komnosnummn GyHKUMN. FleomeTpuyeckme obpasbl YypaBHEHUN N HEPABEHCTB HAa KOOPAUHATHOM
NJIOCKOCTMU.

TpuroHomeTpuyeckne GyHKLMK, UX CBOMCTBA U rpadPpuKu.

Mpadmueckre meToabl peleHns ypaBHEHUI U HepaBeHCTB. Mpaduyeckme MeToabl pelleHns 3a4ad ¢
napameTpamu.

Mcnonb3osBaHue rpadukos GyHKUMI 4N1A UCCNeA0BaHNA NPOLLECCOB U 3aBUCMMOCTEN, KOTOpble
BO3HMKAIOT NPU PELUEHUM 33434 M3 APYTUX YYeOHbIX NPeAMETOB U PeaNbHOM’ KU3HMU.

Hauyana matematmnyeckoro aHanmsa

MpmeHeHMe NPOM3BOAHONM K UcCneaoBaHM0 GYHKLUMIA HA MOHOTOHHOCTb M 3KCTPeMyMmbl. HaxoxaeHune
Hanb0o/bLIEero U HAMMEHbLLEro 3HaYeHMI HenpepbIBHOM GYHKLMM Ha OTpesKe.

MpvmeHeHMe NPOM3BOLHOM AN5 HAXOKAEHWUA HAUMNYULLETO PeLleHMA B NMPUKAAAHbIX 3aa4ax, ona
onpeaeneHnsa CKOPOCTU N YCKOPEHUs npoLiecca, 3a4aHHoro Gpopmysion nnm rpaprkom.

MNepBoob6pasHasn, OCHOBHOE CBOMCTBO NepBoobpasHbIx. MepBoobpasHble 3neMeHTaPHbIX GYHKUNIA.
MpaBuna HaxoXaeHNA NepBooOOPa3HbIX.

NHTerpan. FfeomeTpuyeckuii cMbiCa MHTerpana. BoluncneHme onpeaenéHHoro nHTerpana no ¢opmyne
HbtoToHa-/lenbHuua.

MpMMeHeHMe MHTerpana 4na HaxoXAeHWs naowaaein naockmx Guryp 1 06 EMOB reoMeTPUYECKUX Te.

Mpumepsbl peweHnit anddepeHumanbHbix ypaBHeHU. MaTemaTuyeckoe MoAeANpoBaHNe peasbHbix
MPOLECCOB C MOMOLLbI0 AnddepeHLManbHbIX ypaBHEHUN.



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWMA YHEBHOTI O KYPCA «AJITEBPA N HAYAIA
MATEMATUYECKOTO AHANMU3A» (YINTYBNEHHbIW YPOBEHb) HA YPOBHE CPEZIHEIO OBLLIEFO
OBPA30BAHMA

JTIMYHOCTHBDIE PE3Y/IbTATHI

1) rpaskAaHCKOro BOCNMUTaHUA:

chOpPMMPOBAHHOCTb rPa*kaaHCKOM NO3ULMM 06YYaIOLLErOCA KaK aKTUBHOMO M OTBETCTBEHHOTO Y/1eHa
poccuiickoro obuiecTsa, NpeAcTaBieHMe 0 MaTeMaTUYECKUX OCHOBAX QYHKLMOHUPOBAHMUSA Pa3nNYHbIX
CTPYKTYP, ABNEHUIA, Mpoueayp rparkaaHCKoro obuiectsa (Bbibopbl, ONPOChI U APYroe), ymeHue
B3aMMOZAEeNCTBOBaTb C COLMANbHBIMM MHCTUTYTAMM B COOTBETCTBUM C UX GYHKUMAMU U Ha3HAYEHUEM;

2) NaTpMOTUYECKOTO BOCMUTAHMA:

cbOpPMMUPOBAHHOCTb POCCUIMCKOM rpaXKaaHCKON NAEHTUYHOCTU, YBAXKEHMA K NPOLUJIOMY U HAcToALLLEMY
POCCMIACKOM MAaTEMATUKM, LLEHHOCTHOE OTHOLLEHME K ALOCTUKEHUAM POCCUNCKMX MaTEMATUKOB U
POCCMIACKOM MAaTEMATUYECKOM LIKOJIbI, UCMO/Ib30BaHMeE STUX AOCTUMKEHUN B APYIUX HayKaXx,
TEeXHON0rUAX, chepax IKOHOMUKK;

3) AYXOBHO-HPABCTBEHHOrO BOCMMTaHUA:

OCO3HaHWe AyXOBHbIX LLeHHOCTEM POCCUIMCKOro Hapoaa, CGOpPMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHUS,
3TUYECKOro NoBeAeHMA, CBA3aHHOIO C NPaKTUYECKUM NMPUMEHEHMEM AOCTUMNEHUA HAYKN U
[eATeIbHOCTbI0 YY4EHOro, 0CO3HaHMe NMYHOrOo BKAaZa B NOCTPOEHME YCTOMYMBOro byayliero;

4) 3CTEeTUYECKOro BOCNUTaHUA:

3CTeTn4yeCKoe OoTHoLWeHne K M1Upy, BKAKOYaA 3CTETUKY MaTeMaTUYECKUX 3aKOHOMepHOCTel‘/‘I, O6'beKTOB,
3a4ad, peLIJeHVIVI, paCCY)KAeHI/IVI, BOCNPUMMYMBOCTb K MAaTEMATUHECKUM aCNeKTam pa3/ZINnvyHbIX BUOOB
MUCKYCCTBaQ,

5) dM3nyeckoro BocnUTaHus:

chOpPMMPOBAHHOCTb YMEHUA NPUMEHATL MaTeMaTUYECKMe 3HaHWNA B MHTEpPecax 340P0BOro U
6e3onacHoro o6pasa *M13HK, OTBETCTBEHHOE OTHOLLEHUWE K CBOEMY 34,0P0BbIO (340p0OBOE NWUTaHWMe,
cbaNaHCMpPOBaAHHbIN PEXMM 3aHATUIN U OTAbIXA, perynspHasn Gpusmyeckan akTMBHOCTb), duU3nyeckoe
COBEPLLEHCTBOBaHME MPU 3aHATUAX CMIOPTUBHO-0340P0BUTENbHON AEATEIbHOCTbIO;

6) TPy40BOro BOCMUTAHMS:

rOTOBHOCTb K TPyAy, OCO3HaHME LEHHOCTM TPYAO0A00bUs, MHTEPEC K Pa3IMYHbIM chepam
npodeccnoHanbHOM AeATEeNbHOCTU, CBA3AHHbIM C MaTEMATUKON U €€ NPUNOKEHUAMMU, YMeHUe
coBepLUaTbh 0CO3HaHHbIM BbIBOp byayLiein npodeccumn 1 peann3osbiBaTb COBCTBEHHbIE KU3HEHHblE
naaHbl, FOTOBHOCTb M CMOCOBHOCTb K MaTemaTMYeckomy 0bpa3oBaHUIO U cCaMoobpa3oBaHMIO Ha
NPOTAXEHUN BCEMN KM3HU, TOTOBHOCTb K aKTUBHOMY YH4aCTUIO B pelleHUM NpakTUYecKmx 3aaad
MmaTeMmaTM4ecKkomn HanpaB/1IeHHOCTH,



7) 9KOJ10r'nMYeCKoro BoCNNTaHmA:

CchOPMUPOBAHHOCTb SKONOTUYECKONM KY/bTYPbl, MOHUMaHME BAUAHUA COLMANbHO-3KOHOMUYECKUX
NPOL,ECcCcoB Ha COCTOSIHWE NPUPOLHON N COLMaNbHOM cpenbl, 0CO3HaHWE rNobabHOIro XxapakTepa
3KONIOrMYECKUX Npobaem, OpUEHTALMNS HA NPUMEHEHNE MAaTEMATMUYECKUX 3HAHUI ANA pelleHUs 3a4a4 B
0b6n1acTu oKpyXKatolLel cpeapl, NA1aHUPOBAHNE NOCTYNKOB U OLEHKM UX BO3MOXKHbIX NOCAeACTBUIM ANs
OKpY*KatloLwen cpeabl;

8) LEeHHOCTM Hay4YHOro NO3HaHUA:

cpopMMPOBAHHOCTb MMPOBO33PEHMSA, COOTBETCTBYHOLLLEIO COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKU U
06LW,EeCTBEHHOW NPaKTMKM, MOHMMaHME MaTEMATUUYECKON HaYKM KaK cdepbl YesoBeyecKom
AeATe/IbHOCTH, 3TarnoB €€ pasBUTUA U 3HAYUMOCTU 415 PAa3BUTUA LIMBUIM3ALMK, OBJIALEHME A3bIKOM
MaTeMaTUKM U MaTeMATUYECKOMN KyNbTYPOM Kak CpeacTBOM NO3HAHMA MMUPA, FOTOBHOCTb OCYLLLECTBAATb
NPOEKTHYIO M UCCeA0BaTeNbCKYO AEATENbHOCTb MHAMBUAYAbHO U B rpynne.

METANPEOMETHbIE PE3Y/IbTATbI

Mo3HaBaTe/ibHble YHUBEPCA/IbHbIE y4ebHble AeCTBMA
basoBblie fiornyeckue aencTema:

BbISIB/IATb M XapPaKTepPU30BaTb CYLLECTBEHHbIE NPU3HAKM MAaTEMATUYECKMUX OOBEKTOB, MOHATUN,
OTHOLUEHWUI MeXay NOHATUAMM, GOPMYIMPOBATb ONpeaeneHNa NOHATUN, YCTaHaBMBaTb
CYLLECTBEHHbIM NPU3HaK KnaccupuKaumm, oCHOBaHUA A5 0606LEHNA U CPAaBHEHUA, KPUTEPUU
NpPoOBOAMMOrO aHaNN3a;

BOCMPUHUMATb, GOPMYINPOBATL U NPeobpPa3oBbIBaTb CYKAEHUA: YTBEPAMUTEbHbIE U OTPULATE/bHBIE,
eANHWUYHbIE, YacTHble U 06LLMe, YCNOBHbIE;

BbIABNATbL MaTeMaTUYECKME 3aKOHOMEPHOCTH, B3aMMOCBA3M 1 NPOTUBOPEUMNA B haKTax, AaHHbIX,
HabNOAEeHUAX U YTBEPKAEHUSAX, Npeanaratb KpUTEPUN 414 BbISBJEHUSA 3aKOHOMEPHOCTEN U
NpPoTUBOPEUMIA;

AenaTtb BbiBOAbI C NCNOJ/Ib30OBAHNEM 3aKOHOB JIOTUKU, OEAYKTUBHbBIX U UHAYKTUBHbIX YMO3aKﬂlO‘-I6HMl71,
yN\o3aKm0quvu7| Nno aHaN0runu,

NPOBOAMUTb CAMOCTOSATE/IbHO A0KA3aTE/IbCTBA MAaTEMATUYECKUX YTBEPKAEHMUI (NpsMmble U OT
NPOTUBHOIO), BbICTPANBATb apryMeHTaLMIo, MPMBOAUTb NPUMEPDLI U KOHTPNpPUMepbl, 060CHOBbIBATbL
cobCTBEHHbIE CYXKAEHWUA U BbIBOADI;

BbIBUPaTb cNocob pelieHns yuebHoM 3aaa4um (CpaBHUBATL HECKO/IbKO BapUaHTOB peLleHus, BbIbupaTb
Hanbonee NnoAxoAALLMIA C y4ETOM CaMOCTOATENbHO BblAeNeHHbIX KpUTepues).

BazoBble UccnenoBaTeNbCKME AeNCTBUA:



MCMNONb30BaTb BOMNPOCHI KaK UCC/1eA0BaTeIbCKUN MHCTPYMEHT NO3HaHMA, GOPMYIMPOBaTL BOMPOCHI,
buKcHpyoLwme npotusopeymre, Npobaemy, ycTaHaBAMBaTb MCKOMOE U AaHHOe, OpMMPOBaTb rMMnoTesy,
aprymeHTMpPOBaTbh CBOI NO3ULMIO, MHEHWE;

NpPoOBOANTb CAMOCTOSTE/IbHO CMNAHUPOBAHHbIN 3KCNEPUMEHT, UCCeA0BaHUE MO YCTaHOB/IEHUIO
ocobeHHOCTEN MmaTemaTMyeckoro o6bekTa, iBIeHUA, NpoLecca, BbiABIEHNIO 3aBUCUMOCTEN MeKay
obbeKTamu, ABEHUAMM, NpOLLeCCamu;

caMocTonTeIbHO popMyIMpPoBaTb 0606LLEHUS 1 BbIBOAbI MO pe3y/ibTaTam NpoBeLEHHOro HabatoaeHwus,
nccaenoBaHuA, OLLEHUBATL 4OCTOBEPHOCTb MOAYYEHHbIX PE3Y/1bTaToB, BbIBOAOB M 0606LWEeHNIT;

NMPOrHoO3MpPoBaTb BO3MOXXHOE pPa3BUTUE NPOoLECCa, a TaKXKe BblABUIraTb NpeanosioXeHnA O ero passnTmnmn
B HOBbIX YC/10BUAX.

PaboTa c mHbopmauueir:

BbIABNATL AePULUTLI MHGOPMAaLMK, AaHHbIX, HEOBXOAMMBbIX A1 OTBETA Ha BOMNPOC M AJ15 PelleHuns
3a4auu;

BblI6MpPaTb MHPOPMALMIO U3 UCTOYHUKOB Pa3INYHbIX TUNOB, aHAaNNU3UPOBaTb, CUCTEMATMIMPOBATL U
MHTEPNpPeTnpoBaTb MHPOPMALMIO PA3INYHBIX BUAO0B U GOpPM NpeacTaBieHUs;

CTPYKTYpUpOBaTb MHPOPMaLUIO, MPEACTaBIAThL €€ B pa3/IMYHbIX GopMaXx, UIIIOCTPUPOBATL rpadryecku;

OLEHMBAaTb HaAEXHOCTb MHPOPMALMM NO CAMOCTOATEIbHO CHOPMYTMPOBAHHBIM KPUTEPUAM.

KoMMyHMKaTUBHbIE YHMUBEpPCA/bHbIE y4ebHble AeNCTBUSA
ObueHue:

BOCMPUHUMATbL U GOPMYINPOBATL CYXKAEHUA B COOTBETCTBUM C YCOBUAMM U LLENAMU OBLLLEHUSA, ACHO,
TOYHO, FPAMOTHO BblpayKaTb CBOO TOUYKY 3PEHMUA B YCTHbIX U MMCbMEHHbIX TEKCTAX, AaBaTb NOSCHEHWA MO
XO4y peleHua 33341, KOMMEHTUPOBATb NOJIYYEHHbIV pe3y/bTaT;

B XoAe obcyXaeHuns 3a4aBaTbh BOMNPOCHI MO CYLLECTBY 06CyKAaemMon TeMbl, Npobaembl, peliaemoi
3a/auu, BbICKa3blBaTb MAeU, HaleNeHHble Ha NOUCK peLleHns, CONOCTaBAATb CBOWN CYXAEHUA C
CYKAEHUAMU APYrMX YH4aCTHUKOB Ananora, obHapy»KMBaTb pasnnume n CXoACTBO NO3nLUiA, B
KOPPEKTHOMN dopme popMyMPOBaTb PasHOrIacua, CBOM BO3paXKeHus;

NpPeacTaBAATb Pe3yNbTaTbl PELLeHUA 3a4a4m, IKCNepPMMEeHTa, UCCIeA0BaHNA, MPOEKTa, CAMOCTOATE/IbHO
Bbl6MpaTb GOpPMAT BbICTYNAEHMSA C Y4ETOM 33434 Npe3eHTaLumn U 0cobeHHOCTEN ayauTopun.

PerynaTuBHble yHMBEpCanbHble yyebHble AeNCTBUA

CamoopraHmsau,Mﬂ:



COCTaB/IATb NJIAH, aITOPUTM peLleHMs 33434, BbIGUPaTb CNocob peLleHns ¢ yY4ETOM MMEOLLMXCA
pecypcoB 1 cOHCTBEHHbIX BO3MOXHOCTEW, apryMeHTUPOBaTb M KOPPEKTUPOBATbL BAPUAHTbI PELLEHUN C
YY4ETOM HOBOM MHDOPMaLMN.

CaMOKOHTpO!'Ib, 3MOLI,VI0Ha!1beIl71 NHTENNEKT:

BNafeTb HaBblkaMW NO3HaBaTeIbHOMN pedeKCMM KaK 0CO3HaAHWUA CoBepLUaeMbliX AeUCTBUIA U
MbIC/INTE/IbHBIX MPOLLECCOB, UX PE3Y/bTaToB, BAaAeTb COocobammu camonpoBepKKn, CAaMOKOHTPONSA
npouecca 1 pesynbTaTa pelleHns maTemaTU4eckon 3agadu;

npeasnaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb MPU pPeLleHnm 3a4a4m, BHOCUTb KOPPEKTUBLI B
[eATeNbHOCTb Ha OCHOBE HOBbIX 0B6CTOATENbCTB, AAHHbIX, HANAEHHbIX OLMBOK, BbIABAEHHbIX
TpyaHocTewn;

OLEHMBATb COOTBETCTBME pe3y/ibTaTa Le/iv 1 YCI0BUAM, OBbACHATL MPUYMHbBI AOCTUKEHUA UK
HeAOCTUNKEHUA pe3ynbTaToB AeATeNbHOCTM, HaX0AUTb OLMBKY, AaBaTb OLEHKY NpuobpeTéHHOMY
onbITy.

CoBmecTHaa aeATenbHOCTb:

NOHMMaTb U UCNOJIb30BaTb NPEUMYLLECTBA KOMaHAHON U UHANBUAYA/IbHOM PaboTbl NPU PeLEHUN
y4ebHbIX 3a4a4, MPMHMMATb Lie/Ib COBMECTHOM AeATeNbHOCTU, NaHNPOBaTh OPraHn3aLuio COBMECTHOM
paboTbl, pacnpeaensaTtb BuAbI paboT, A0roBapmeBaThCca, 06CyKaaTh NPOLLECC M pe3yabTaTt paboThl,
0606LaTb MHEHMA HECKO/IbKUX St0Ael;

y4yacTBOBaTb B rpynnoBbix Gpopmax paboTbl (06CyKAEHMA, 0BMEH MHEHWA, KMO3TOBbIE LUTYPMbI» U
WHble), BbIMONHATbL CBOIO YacTb PaboTbl M KOOPANHNPOBATL CBOWN AENCTBUA C APYTMMU Y1eHaMM
KOMaH/bl, OLeHNBaTb Ka4YeCcTBO CBOEro BKAAAa B 06LMNIM NPOAYKT MO KPUTEPUAM, CHOPMYINPOBAHHbLIM
YYaCTHMKaMM B3aUMOAEenCTBuUA.

MPEOMETHBIE PE3Y/IbTATHI

K KoHLy 06y4yeHus B 10 Knacce obyvatolmMnca noayumnT cneayowme npeameTHble pesyabTaTbl NO
oTAeNbHbIM TeMam pabouelt nporpammbl y4ebHOro Kypca «Anrebpa U Hayana maTeMaTUYECKOro
aHanmsa»:

Yucna v BbluMCNEHUA:

cB0604HO ONepmnpoBaTb NOHATUAMM: PaLMOHabHOE YMC0, beckoHeyHasa nepunoamyeckasn 4pobb,
NPOLEHTbI, UPPaLMOHANbHOE YUCN0, MHOMKECTBA PALIMOHA/bHbIX U AeNCTBUTENbHbIX YMCeN, MOAY b
[eNCTBUTENIbHOTO YNCNa;

NPUMEHATb APOBU N MPOLLEHTLI AN1A PeLleHUA NPUKNAAHbIX 33434 U3 Pa3IMYHbIX OTPaCcAeld 3HaHWUI K
peanbHOM XKU3HU;

NPUMEHATb NPUBANNKEHHbIE BbIYUCIEHUS, NPaBUAA OKPYINEeHUS, NPUKUAKY M OLEHKY pesynbTaTta
BbIYUCNEHWUIA;



CBO60,CI,HO onepnpoBaTtb NOHATUEM: CTENEHDb C LLe/1IbiIM MNOKa3aTesiem, UCMNOJ1b30BaTb NOoAXOo4ALLYIO d)oplv\y
3anucu Ll,el)'ICTBMTEHbeIX ypucen ana peweHna Nnpaktnyecknx 3agay m npeacraBneHna gaHHbIX;

cB060OAHO OMNepMpPOBaTh NOHATUEM: apUGMETUUYECKMI KOPEHb HAaTYPaIbHOW CTEMNEHW;

cB060OAHO OMNEepMpPOBaTh NOHATMEM: CTEMEHb C PaLMOHA/bHbIM NOKa3aTesiem;

cBO6OAHO ONepuUpPoBaTh NOHATUAMM: Iorapudm Yncia, AeCATUYHbIE U HaTypasibHble orapudmbl;
cB060AHO ONEepUpPOoBaTh NOHATUAMM: CUHYC, KOCUHYC, TAHFEHC, KOTAaHIeHC YNC/TIOBOrO apryMeHTa;
onepupoBaTb NOHATUAMMU: aPKCUHYC, aPKKOCUHYC M apKTaHTeHC YUCA0BOro aprymeHTa.
YpaBHEHUA N HepaBeHCTBa:

CBO60,£I,HO onepnpoBaTtb NOHATUAMM: TOXAECTBO, YPaBHEHUE, HEPABEHCTBO, PaBHOCWU/IbHbIE YPaBHEHUA
1 ypaBHeHUNA-CNeacrtenA, paBHOCU/IbHble HEPABEHCTBA,

NMPUMEHATDL Pa3/IMYHbie MEeTOAbl peleHNA PaUunNOHaIbHbIX U ,EI,pO6HO-paLI,VIOHaJ1beIX ypaBHeHmZ,
NMPUMEHATb MEeTO4 MHTEPBA/I0B ANA pelleHnA HePaBeHCTB,

cB06OAHO ONepupPoBaTb NOHATUAMMU: MHOTOYNEH OT OAHOMN NepemMeHHON, MHOFOUY/IEH C LLeNbiMU
KO3hdULMEHTAMU, KOPHU MHOTFOYIEHE, MPUMEHATbL AefieHUe MHOMo4Y/IeHa Ha MHOTOUY/1eH C OCTaTKOM,
Teopemy besy 1 Teopemy Buerta ansa peweHma 3agad;

c80604HO ONepmnpoBaTb NOHATUAMMU: CUCTEMA NIMHEMHBIX YPaBHEHWUN, MaTpuLa, onpeaenmTesb
MaTpuLbl 2 X 2 1 ero reOMeTPUYECKMIA CMbICA, UCNO/Ib30BaTb CBOWCTBA onpeaenntensa 2 x 2 ans
BbIYMC/IEHUA €r0 3HAYEHUS, MPUMEHATb ONPeaeINTENN AN PELLEHUSA CUCTEMbI IMHENHbIX YPAaBHEHUN,
MOAENMPOBATb PeasibHble CUTYaL MM C MOMOLLBbIO CUCTEMbBI IMHENHbIX YPaBHEHUIA, UCCNeA0BaTb
NMOCTPOEHHbIE MOZENIN C MOMOLLbIO MaTpUL, U onpesenuTenein, MHTEPNPeTUPOBaTb NOAYYEHHbIN
pesynbTar;

MCNO/b30BaTb CBONCTBA AENCTBUI C KOPHAMM s Npeobpa3oBaHMA BblpaXKeHW;

BbIMNO/IHATb I'Ip606pa3OBaHVlﬂ YNCNOBbIX Bblpa)KeHMVI, coaepxawmnx cteneHu C paumoHaibHbIM
NnoKa3aTesiem;

MCNOo/1b30BaTb CBOMCTBA orapudmMoB A5 NpeobpasoBaHMsA NOrapudMUUYECKNX BbIPArKEHUI;

cB06OAHO ONEepPUPOBaATL NOHATUAMM: UPPALMOHANbHbIE, MOKa3aTe/lbHble U JorapudmMmmnyeckme
YPaBHEHMA, HAXOAUTb UX PELLEHNA C MOMOLLLbIO PABHOCU/IbHBIX MEPEXOL0B UM OCYLLECTBAAS NPOBEPKY
KOpHei;

NPUMEHATb OCHOBHblE TPUIrOHOMETpUYeckme opmybl g5 NpeobpasoBaHMA TPUTOHOMETPUYECKUX
BblpaXKeHui;

cBO6OAHO ONEPUPOBATL MOHATUEM: TPUTOHOMETPUYECKOE YPAaBHEHME, MPUMEHATb HEOBXOAMMbIE
bopmynbl ANA peeHna OCHOBHbIX TUMOB TPUTOHOMETPUYECKUX YPABHEHUI;



MOZEeNNPOoBaTh peasibHble CUTYaL MK Ha A3blKke anrebpbl, COCTaBAATb BblPaXKeHWUA, ypaBHEHMSA,
HepaBeHCTBA MO YC/I0BUIO 33/1a4M, UCCNE0BaTb MOCTPOEHHbIE MOAE/IN C UCMOIb30BaHMEM annapaTa
anrebpbl.

OyHKUNKM U rpaduKu:

cB06OAHO ONEepUPOBaTL NOHATUAMM: PYHKLUMSA, CNOcobbl 3a8aHNA GYHKUUKM, B3aMMHO obpaTHble
bYHKUMU, KOMNO3NLMA GYHKLMA, rpaduK GyHKLUM, BbINOAHATL 3/1eMeHTapHble Npeobpa3oBaHuUs
rpadukoB GyHKUMNA;

CBO60,£I,HO onepnpoBaTb NOHATUAMMU: obnactb onpeageneHna u MHOXecCTeo 3HAYEeHN d)YHKLI,MM, HYyn
(I)yHKLJ,MM, NMPOMEXKYTKN 3HAKOMNOCTOAHCTBA,

cBOOOAHO OMNEPUPOBATL MOHATUAMM: YETHbIE U HEYETHbIE QYHKLUMK, Nepuoandeckmne GyHKUmUHK,
NPOMEKYTKM MOHOTOHHOCTU GYHKLMMU, MAaKCUMYMbl U MUHUMYMbI GYHKUUK, Hanbonbliee u
HavMmeHbLlUuee 3HaYeHne GYHKLMM Ha NPOMEIKYTKE;

cBOH6OAHO ONEPUPOBATL NOHATUAMM: CTENEHHaA GYHKLMA C HATYPAbHbIM U LLENbIM NOKa3aTesem,
rpadumk cteneHHoM GYHKLMM C HaTypasibHbIM U LLeNIbIM NOKasaTenieM, rpaduKk KOpHA N-0l CTENEHU KaK
bYHKLMM 06paTHOWM CTENEHM C HAaTypasibHbIM NOKasaTenem;

onepunpoBaTb NOHATUAMM! ﬂMHEﬁHaH, KBagpaTuiHaa n ApOGHO-ﬂMHEﬁHaH d)yHKLI,I/IM, BbINO/IHATb
31EMEHTapPHOE nccnenoBaHmMe N NOCTpoeHUNe nx I'pad)MKOB,'

cB060OAHO ONepMpoBaTh MOHATUAMM: NOKa3aTebHan U Norapubmmyeckan GpyHKLMM, UX CBOCTBA M
rpaduKm, UICNONb30BaTb UX rPadUKN ANSA peleHnsa ypaBHEHW;

cB060OAHO OMNEepMpPOBaTh NOHATUAMM: TPUTOHOMETPUYECKANA OKPYXKHOCTb, onpeaeneHune
TPUFOHOMETPUYECKUX QYHKLMI YNCOBOrO aprymeHTa;

NCNonb30BaTh rpaduKkn GYHKLMIA ANA nccnenoBaHMA NPOLECcCOB M 3aBUCUMOCTEN NpU pelleHrMn 3a4ad
M3 APYrnx y4ebHbIX NPeaMeTOB 1 pPeasibHOM XKU3HW, BbiparkaTb GOPMYIaMmM 3aBUCUMOCTU MeEXAY
BE/IMYMHAMMU;

Hayana matemaTtnyeckoro aHanmsa:

cBO60OAHO OMNepMpoBaTh NOHATUAMM: apUPMETMUECKan U reoMeTpuYecKasn nporpeccus, 6eCKoHeYHo
y6biBatoLan reomeTpmyeckan NPorpeccusn, MMHENHbIA U 3KCNOHEHUMANbHbIN POCT, GOPMYa CAOMKHbIX
NPOLEHTOB, UMETb NPeACTaBieHMNE O KOHCTaHTE;

Mcnonb3oBaTb Nporpeccnn anAa peeHnAa peasbHbiX 3a4a4 NPUKAaAHOIO XapakKTepa;

CBO6OAHO onepnpoBaTtb NOHATUAMM: NOCNE00BaTE/IbHOCTD, cnocobbl 3a4aHuA ﬂOCﬂeAOBaTEHbHOCTeVI,
MOHOTOHHbIE U OFrPaHUYEHHbIE NOCN1EA0BATENIBHOCTN, MOHNMMATb OCHOBbI 3apOXAEHUNA
MaTeMATMYECKOrO aHanM3a Kak aHasin3a 6eCKoHeYHo Manbix;

c80604HO ONepmMpoBaTb NOHATUAMMU: HENPEPbIBHbIE GYHKLUM, TOUKN pa3pblBa rpadura GyHKLMN,
acMMnTOTbl rpaduKa GyHKLUY;

cBO6OAHO ONepUpPoBaTb NOHATUEM: YHKLMA, HENPEPbIBHAA Ha OTPE3Ke, NPUMEHATL CBOMCTBA
HenpepbiBHbIX GYHKUUI ANA pelleHnna 3a4avy;



cB0604HO ONepmnpoBaTb NOHATUAMMU: NepBas U BTopasa Npom3BoaHble GYHKLMU, KacaTenbHas K rpadpuky
yHKUMK;

BbIYMCAATb NPOU3BOAHbIE CYMMbI, MPOU3BEAEHNSA, YACTHOTO M KOMMO3MLMMK ABYX GYHKLMIA, 3HATb
NPOU3BOAHbIE 3/IEMEHTAPHbIX QYHKLMUIA;

MCNnonb3oBaTb FEOMETpMHECKMVI n ¢M3MH€CKMVI CMmbICh I'IpOM3BOAHOl7I Ana peweHna 3agad.
MHoXecTBa 1 IormKa:
CBO6OLI,HO onepnpoBatb NOHATUAMWU. MHOXXeCTBO, onepaunn Hag MHOXXeCTBaMu;

NCNO/1b30BaTb TEOPETUKO-MHOMKECTBEHHbIVM annapaT 4/ ONMCAaHWA peasbHbIX NPOLECCOB U ABAEHUN,
npw peleHnn 3a4a4 ns Apyrux y4ebHolx npegmeTos;

cB060AHO OMepMpoBaTh NOHATUAMMW: ONpeaeNieHne, TeoOpemMa, ypaBHeHne-CleacTBMe, CBOMCTBO
MaTeMaTMyecKoro obbekKTa, 40Ka3aTebCTBO, PaBHOCU/IbHbIE YPaBHEHWA N HepaBeHCTBa.

K KoHLy 06y4yeHus B 11 Knacce obyvatowmnca noayumnT cneayowme npeameTHble pesyabTaTtbl NO
oTAeNbHbIM TeMam pabouelt nporpammbl y4ebHOro kypca «Anrebpa u Hayana maTeMaTUYECKOro
aHanm3sa»:

Yucna v BbluMUCNEHUA:

cBO6OAHO OMNepMpoBaTb MOHATUAMM: HATYPASIbHOE U LLEI0e YMNC/I0, MHOMKECTBA HaTypasibHbIX U LebiX
yucen, UCNONb30BaTb NPU3HAKK ANIMMOCTM Lenbix umncen, HOL n HOK HaTypanbHbIX Yyncen gaa
pelleHna 3a4a4, NPUMEHATb anroputm EBKAnaa;

CBO6OAHO onepunpoBaTtb NOHATUEM OCTATKa NO MOAYNHO, 3aNUCbIBaTb HaTypa/ibHble YNC/1a B PA3/IMYHbIX
NO3ULMOHHbIX CUCTEMAX CYHUCNEHUA,

cB0O6OAHO ONEPUPOBATL MOHATUAMM: KOMMNEKCHOE YMC/IO U MHOMKECTBO KOMMJIEKCHbIX YMCen,
npeacTaBAATb KOMMJEKCHbIE YMCAa B airebpanyeckoit u TpMroHomeTpmdeckon Gopme, BbINOAHATb
apudmeTUYecKmne onepaLmm ¢ HUMM U U306paxKaTb Ha KOOPANHATHOM NAOCKOCTU.

ypaBHEHMH N HepaBeHCTBA:

CBO60,£I,HO onepnpoBaTtb NOHATUAMMU: MPPALUNOHA/IbHbIE, MOKa3aTe/ibHbIE U norapmd)mmquKme
HepaBeHCTBa, HAXO0AUTb UX pelleHNnA C NOMOLLbIO PaBHOCU/IbHbIX Nepexoa0Bs,;

OCYLLECTBAATb OT6OP KOPHEN NpU pelleHnn TPUrOHOMETPUYECKOTO YPaBHEHMS;

cB060AHO ONepupoBaTh NOHATUEM TPUFOHOMETPUYECKOE HEPABEHCTBO, NPUMEHATL Heobxoaumble
bopmybl ANA peLleHUA OCHOBHbIX TUMOB TPUIOHOMETPUYECKUX HEPABEHCTB;

cB060AHO ONEepuUpPoBaTh NOHATUAMM: CUCTEMA U COBOKYMHOCTb YPaBHEHWIA U HEPABEHCTB,
paBHOCK/IbHbIE CUCTEMbI U CUCTEMbI-CNEACTBMA, HAXOAMTb PELLIEHNA CUCTEMbI U COBOKYMHOCTEMN
paLMOHa/IbHbIX, MPPALIMOHAa/IbHbIX, MOKa3aTesIbHbIX U N0rapuOMUYECKUX YPaBHEHUIA U HEPABEHCTB;

pellaTh paumoHasibHble, MPPaLMOHanbHble, NoKasaTebHble, 1orapudMUYEcKMe N TPUroHOMETPUYECKNE
YPaBHEHUA N HepaBeHCTBa, coAeprKalle Moayan U NapameTpbl;



NPUMEHATb rpaduyeckme MeToabl ANA PeLeHNs YPaBHEHMIN U HEPABEHCTB, a TaK»Ke 3a4a4 C
napameTpamu;

MOAEeNMPOoBaThb peasibHble CUTyalUumM Ha A3blKe anrebpbl, COCTaBAATb BbIPaXKEHUS, YpaBHEHMS,
HepaBeHCTBA U MX CUCTEMbI NO YCA0BMIO 3a4a4M, UCCNea0BaTb NOCTPOEHHbIE MOAENN C
MCMNoNb30BaHWEM annapaTa anrebpbl, UHTEPNPETUPOBATb NOJYYEHHbIN pe3ybTar.

PyHKUMM U rpadmKu:

CTPOUTb rPaPUKN KOMNO3NLUUU GYHKLUMIA C MOMOLLbIO 3/IEMEHTAPHOIo UCCNea0BaHUA N CBOMCTB
KOMMNO3NLUMK ABYX QYHKLNN;

CTPOWTb reomeTpuyeckne obpasbl ypaBHEHMUI M HEPABEHCTB Ha KOOPANHATHOM NJIOCKOCTY;
cB060OAHO ONepMpoBaTh MOHATUAMM: TPAGUKN TPUTOHOMETPUYECKUX GYHKLNN;

NPUMEHATb GYHKUMKN AN MOAENMPOBAHMUA U UCCNEA0BAHUA peasibHbIX NPOLLECCOB.

Havyana maTemMaTW4ecKoro aHanusa:

MCNoab30BaTb MPOU3BOAHYIO ANA UCCNeA0BaHUA GYHKLMM HAa MOHOTOHHOCTb U 3KCTPEMYMbI;
HaxoAnTb Hanbonbluee U HaMMeHbllee 3HaYeHNA GYHKLMN HeNPEepPbIBHOMN Ha OTPE3KE;

MCMNO/b30BaTb NMPOU3BOAHYIO A7 HAXOXKAEHMA HAUNYYLLErO PELLUeHUs B MPUKAALHbIX, B TOM YMC/e
COLMaNbHO-3KOHOMMYECKUX, 3aa4ax, ANA onpeneieHNsa CKOPOCTU U YCKOPeHUA npouecca, 3a43aHHOro
dopmynoit unu rpadpukom;

cB0O6OAHO ONEepUPOBaATL NOHATUAMM: NepPBOOOpPa3HaA, onpeaenEHHbIN MHTErpan, Haxo4UTb
nepBoobpasHble 31eMeHTapHbIX GYHKUUIA U BbIMCNATb MHTErpan no popmyne HotoToHa-J1elbHMUa;

Haxo4MTb NAOLWAAMN NAOCKUX GUrYp U 0BOBEMBI TEN C MOMOLLLLIO MHTErPana;

MMeTb NpeacTaB/leHMe 0 MaTeMaTUYECKOM MOAENIMPOBAHMMN Ha NPUMeEpPE COCTaBeHUA
anddepeHLmanbHbIX ypaBHEHWN;

pewaTb NpUKaagHble 3a4a4n, B TOM 4Ynucse CoumaibHO-3KOHOMNYECKOTO U d)VI3I/I‘-IECKOI'O XapaKTepa,
cpeacTtBaMn matemMaTn4yeCcKoro aHaansa.



TEMATWYECKOE NNAHMPOBAHWME

10 KNACC
Konunyectso yacos DNIeKTPOHHble
(undposble)
Ne n/n HanmeHoBaHWe pa3genos n Tem Nporpammel
B KOHTpOnbHbIE MpaKTnueckue obpa3oBaTenbHble
cero
paboTbl paboTbl pecypcobl

MHOXeCTBO AeMCTBUTENbHbIX YMCEN.
1 MHorouneHbl. PaumoHanbHble ypaBHEHUA U 24 1

HepaBeHCTBA. CUCTEMbI IMHENHbIX YPAaBHEHW
5 ®PyHKUMKM 1 rpadmkn. CteneHHasa GyHKUMA € 12 1

LenbiM Nokasatenem
3 ApnPMeTMYECKMI KOPEHD N-OM CTEMEHM. 15 1

UppaunoHanbHble ypaBHeHUA

Moka3zatenvHas ¢pyHKUMA. NoKasaTenbHble
4 10 1

ypaBHeHuA
5 Norapuédmmyeckas ¢pyHKumMA. Jlorapudmmnyeckume 18 1

ypaBHeHMA
6 TpUroHoMeTpUYEeCKUE BbIPAXKEHUA U YPABHEHMA 22 1
7 MNocnepoBaTenbHOCTU U NpPOrpeccumn 10 1
8 HenpepblBHble pyHKLMK. [Tpon3BOAHAA 20 1
9 MosTopeHue, 060bLLEHME, CUCTEMATU3ALMA 5 2

3HAHWUM




OBLUEE KOJIMYECTBO YACOB MO NMPOrPAMME

136

10




11 KNACC

Konunyectso yacos DIeKTPOHHble
(undposble)
Ne n/n HanmeHoBaHMe pa3genos 1 Tem Nporpammel
8 KoHTposibHbIE Mpaktnyeckune obpasosaTesibHble
cero
paboTbl paboTbl pecypcobl

1 NccnepoBaHme GyHKUMI C MOMOLLBIO 22 1

NpPou3BOAHOM
2 MNepBoobpasHan U UHTerpan 12 1
3 lpadpUKM TPUFOHOMETPUUECKUX DYHKUMIA. 14 n

TpuroHomeTpu4eckne HepaBeHCTBA
4 NppaumoHanbHble, MOKa3aTeNbHbIE U " 1

norapudmmyeckne HepaBeHCTBa
5 KomnnekcHble yncna 10 1
6 HatypanbHble n uenble yncna 10 1
; CucTembl pauMoHanbHbIX, UPPALMOHABbHBIX 1 1

NoKa3aTeNbHbIX U TOrapUPMUYECKUX YPaBHEHUI
8 3agaym c napameTpamm 16 1
9 MosTopeHue, 060bLLEHME, CUCTEMATU3ALMA 16 5

3HaHUM
OBLLUEE KOTMYECTBO YACOB MO NMPOrPAMME 136 10 0







NMOYPOYHOE MNMJIAHUPOBAHUE

10 KNACC
Konnyectso vacos DNEeKTPOHHbIe
OaTa umdposbie
Ne n/n | Tema ypoka
Beero KoHTponbHble MpakTuyeckune n3y4yeHun obpasoBaTtesibHble
paboTbl paboTbi pecypcbl
1 [[MHoecTBO, onepaunn Hag, MHOXKECTBaMM U UX 1
CBOMCTBA
2 Ounarpammbl dinepa-BeHHa 1
3 MpumeHeHMe TEOPETUKO-MHOXKECTBEHHOIO 1
annapaTa ANA pelweHns 3a4au
PaunoHanbHble yncna. Ob6bIKHOBEHHbIE U
4 AecATUYHbIe ApobK, NPOLEHTLI, HECKOHEYHbIe 1
nepuoamnyeckme apobu
PaumoHanbHble yncna. O6bIKHOBEHHbIE U
5 [ecATUYHble Apobu, NpoLeHTbl, GECKOHEYHbIE 1
nepuoamnyeckme apobu
6 MpumeHeHue apobeit n NpoueHTOB ANA 1
pelleHnsa NPUKAaLHbIX 3343y
- MNpnumeHeHWe apobelt M NPOoLEHTOB ANA 1

peweHna NnpuknagHbiX 3a4a4




[OelicTBuUTenbHble Yncna. PaumoHanbHble U

8
uppaLmoHanbHble Yucna

9 ApudmeTnyeckune onepaunm ¢
AeNCTBUTENbHBIMW YNCAAMMU

10 Moaynb AeACTBUTEIbHOIO YNCAa U ero CBOMCTBA
MpnbANKEHHbIE BbIYNCAEHUA, NPpaBUNa

11 OKpYyrneHus, NPUKNAKa 1 oLeHKa pesybTaTa
BblYMCNEHUN

12 OCHOBHble MeToAbl PeLeHMA Lenblx U APpO6HO-
PALMOHA/IbHbIX YPAaBHEHUI U HEPABEHCTB

13 OCHOBHble MeTObl peLlleHns Lenblx U 4po6HO-
paLMOHaNbHbIX YPAaBHEHUIN U HEPABEHCTB

14 OCHOBHble MeToAbl peLleHmns Lenblx U 4po6Ho-
PaLMOHaANbHbBIX YPAaBHEHUI U HEPABEHCTB
MHorouneHbl OT O4HOW NepeMeHHON. [leneHune

15 MHOro4Y1eHa Ha MHOTOYNAEH C OCTaTKOM. Teopema
besy

16 MHorouneHbl ¢ uenbiMm KoahppuLMeHTamu.
Teopema BueTta

17 PelleHMe cUCTEM NIMHENHDBIX YPaBHEHUI

18 PeweHwne cuctem nMHeNHbIX ypaBHEHWU




MaTpuua cuctembl IMHENRHBIX YPAaBHEHWN.
Onpegenutenb matpuubl 2x2, ero

19
reoMeTpUYeCcKniA CMbICI 1 CBOWNCTBA;
BbIYMC/IEHME ero 3Ha4YeHmA
Onpegenutenb matpuubl 2x2, ero

20 reoMeTpUYecKuiA CMbICI U CBOWMCTBA;
BblYMC/IEHME €ro 3HAYEeHUS

71 MNpumeHeHWe onpeaennTenn gns peweHuns
CUCTEMBbI IMHEMHbIX YPaBHEHWM

22 PeweHne npuknagHbIx 33434 C NOMOLLbIO
CUCTEMbI IMHENHbIX YPaBHEHUN

23 PelweHne NnpuKnagHbIx 33434 C NOMOLLbHO
CUCTEMbI IMHEMHbIX YPaBHEHW
KoHTposnbHan paboTa: "PaunoHanbHbie

24 ypaBHEHMA U HepaBeHCTBa. CUCTEMbI IMHEMHBIX
ypasHeHuin"

25 ®PyHKUMA, cnocobbl 3agaHma yHKLMN. B3aumHo
obpaTHble GyHKLMN. Komnosunuma GyHKLUi

26 paduK GyHKUNU. DNnemeHTapHbIe
npeobpasoBaHua rpadrMKoB PyHKLUNI
Ob6nacTtb onpeneneHns U MHOKECTBO 3HaYEHU

27 bYyHKUMK. Hyam yHKumMN. MpomMeKyTKM 3HaK

MOCTOAHCTBA




YéTHble 1 HeuyéTHble PpyHKLMK. Meproanyeckme

28
byHKUMN. TIPOMEKYTKM MOHOTOHHOCTU GYHKLMK
MaKcmyMbl U MUHUMYMbI GYHKUUN,

29 Hanbonbliee n HanmeHbLLee 3HaYeHNe GYHKLUMMU
Ha NPOMENKYTKe

30 JInHenHan, KBagpaTUYHasa U gpobHo-NnHenHan
dYHKUMM

31 dnemeHTapHOE UccaefoBaHMe U NOCTPOeHME
rpaduKoB 3TUX GYHKLUN

32 dnemeHTapHOE UccaefoBaHMe U NOCTPOeHME
rpaduKoB 3TUX GYyHKLUN

33 CTeneHb C LenbiM NoKasaTenem. buHom
HbtoTOHa

34 CTeneHb C LenbiM NoKasaTenem. buHom
HbtoToHa

35 CteneHHas pyHKUMA C HAaTYPaNbHbIM U LLENbIM
nokasatenem. E€ csolicTBa v rpadumk

36 KoHTposibHasA paboTa: "CteneHHas ¢pyHKums. Eé
cBoMcTBa U rpadumk"

37 ApndMeTUYECKMN KOPEHb HaTypasibHOM CTENeHU

M ero cBOMCTBa




ApundmeTnyecknin KopeHb HaTypasibHOM cTeNeHU

38 .
M ero cBOKMCTBa

39 Mpeobpa3oBaHMA YNCNOBLIX BblpaXKeHUN,
coAeprKaLmx CTeneHn 1 KOPHU

40 MNpeobpa3oBaHUA YNCIOBbIX BbIPaXKEHUN,
CoAEpPKaALMX CTEMEHN N KOPHU

a1 MNpeobpa3oBaHMA YNCNOBLIX BblpaXKeHUN,
coAepKalmx CTENEHN U KOPHU

42 NppaumoHanbHble ypaBHeHUA. OCHOBHble
METO/bl peLeHnsa MPPALLMOHASbHbBIX YPaBHEHUM

43 NppaumoHanbHble ypaBHeHNA. OCHOBHble
METOAbl peleHns NPPaALLMOHA/bHbIX YpaBHEHUM

a4 NppaumoHanbHble ypaBHeHUA. OCHOBHble
MeToAbl peleHna MppaLMoHaibHbIX YPaBHEHNI

45 PaBHOCM/IbHbIE Nepexoabl B peLleHnK
MPPALNOHANBHbBIX YPaBHEHUI

46 PaBHOCU/bHbIE NEPeEXOabl B peLleHnK
MPPALNOHANbHbBIX YPaBHEHUI

47 PaBHOCM/IbHbIE Nepexoabl B peLleHnn
MpPpPaLMOHaNbHbIX YPaBHEHUN

48 PaBHOCM/IbHbIE Nepexoabl B peLleHnn

MPPALNOHANBHbBIX YPaBHEHUN




CoicTBa U rpad MK KOPHA N-0 CTENEHU KaK

49 bYHKUMM 06PaTHOM CTEMNEHM C HATypPabHbIM
nokasatenem
CsoiicTBa U rpad MK KOPHA N-0 CTENEHWN KaK

50 bYHKLUMM 06paTHOM CTENEHMU C HATypPabHbIM
rnokasaTtenem

51 KoHTposibHaA paboTa: "CBoicTBa U rpad MK KOpHSA
n-oi cTenenun. MppaunoHanbHble ypaBHeHUA"

52 CreneHb C pauMoHanbHbIM NOKasaTenem u eé
CBOICTBA

53 CTeneHb € pauMoHanbHbIM NOKasaTenem u eé
CBOWCTBA

54 CTeneHb € pauMoHanbHbIM NOKasaTenem u eé
CBOWCTBA

55 MNoKasaTenbHaa PpyHKLUMA, €€ CBOUCTBA U rpadmK

56 Ncnonb3oBaHue rpadmKka pyHKLUKN a8 pelleHns
ypaBHeHUM

- Ncnonb3oBaHue rpadunka GyHKUMM ANA pelleHuns
ypaBHeHUM

58 MokasaTenbHble ypaBHeHUA. OCHOBHblE METOAbI

peLleHns NoKasaTeNbHbIX YPaBHEHW




lNokasaTenbHble YPaBHEHUA. OcHoBHble meToapbl

59
peLleHmMA NOKasaTeIbHbIX YPaBHEHWUN

€0 MokasaTenbHble ypaBHeHUA. OCHOBHble METOAbI
peLleHns NoKasaTeNbHbIX YPaBHEHW

61 KoHTponbHasA paboTa: "MoKasaTenbHaa GyHKLMA.
MokasaTenbHble ypaBHeHUA"

62 JNorapuém umcna. Ceoictea forapudma

63 JNorapuém umcna. Ceonctea forapudma

64 JNorapuém umcna. Ceoictea forapudma

65 JecATnyHble 1 HaTypanbHble Norapnuembl

66 JecATnyHble 1 HaTypanbHble Norapudmbl

7 MNpeobpa3oBaHune BblParKeHU, CoAeprKaLumxX
norapnombl

68 MpeobpasoBaHMe BbIPAXKEHUI, COAEPIKALLUX
norapnombl

69 Mpeobpa3oBaHMe BbIPAXKEHUN, COAEPIKALLUX
norapuombl

20 Norapuédmmyeckas GyHKUUSA, € cBolCTBa U
rpaduk

71 Norapudmmyeckas GpyHKUMA, €€ cBOUCTBA U




rpadmk

Mcnonb3oBaHue rpadumKka GyHKUUN A8 peLleHus

72 .
ypaBHeHNN

73 Ncnonb3oBaHue rpadmka PyHKLMKN oNa peleHns
ypaBHeHU

74 Norapnémmyeckme ypaBHeHUA. OCHOBHbIE
MeToAbl peLleHnsA orapudMmnUYecKmx ypaBHeEHUM

- Norapndmmueckune ypasHeHuA. OCHOBHble
MeTOoAbl pelweHna norapudmMmUIecKnx ypaBHEHNN

76 Norapudmmnyeckune ypasHeHmA. OCHOBHbIE
MeTOo/bl peleHns norapudmmyYecknx ypaBHeHUN

77 PaBHOCM/bHbIE NEpexoabl B peLleHnn
NorapudmMmMUYEcKUX ypaBHEHUN

78 PaBHOCU/IbHbIE NEepexoAbl B peleHnmn
NorapnemMmMyYecKmx ypaBHeHUMN

79 KoHTposibHanA paboTa: "Jlorapudmuyeckas
byHKUMA. Jlorapudmuyeckme ypaBHeHUa"

80 CMHYC, KOCMHYC, TAHTEHC U KOTaHFEHC YMC0BOrO
aprymeHTa

81 CWHYC, KOCUMHYC, TaHreHC W KOTaHreHC YNCNOBOro

aprymeHTa




APKCUHYC, apKKOCUHYC U apKTaHIeHC YNC/I0BOTO

82
aprymeHTa
83 ApPKCUHYC, apKKOCUHYC W apKTaHFeHC YUCN0BOrO
aprymeHTa
TpuroHomeTpuyecKan OKPYKHOCTb,
84 onpeaeneHne TPUroHoMeTpUYeckux GyHKLUM
YMCNOBOrO aprymeHTa
TpuUroHomeTpuyecKkasa OKPYKHOCTb,
85 onpeaeneHne TPUroHOMeTPUYECKNX PyHKLMIN
YMCNOBOrO aprymeHTa
86 OCHOBHble TpMroHOMeTpuYyeckmne Gopmynbl
87 OcHoOBHble TpUroHomeTpuyeckme Gopmybl
88 OcHoBHble TpUroHomeTpuyeckme Gopmybl
89 OcHoBHble TpUroHomeTpuyeckme Gopmybl
90 MNpeobpasoBaHMe TPUTOHOMETPUYECKUX
BblpaXKeHMM
91 MpeobpasoBaHWe TPUTOHOMETPUYECKMX
BblpaXKeHui
92 MNpeobpasoBaHWe TPUFOHOMETPUYECKUX

BblPA*KEeHUI




MpeobpasoBaHWe TPUTOHOMETPUYECKNX

93 .
BblpParKeHUM

94 PelweHne TpUroHOMETPUYECKUX YPaBHEHNI

95 PelweHne TpMroHOMETPUYECKUX YPaBHEHWI

96 PelweHne TpMroHOMETPUYECKUX YPaBHEHWN

97 PelweHne TpMroHOMETPUYECKUX YPaBHEHNN

98 PelueHWe TPUrOHOMETPUUECKMX YPaBHEHW

99 PelweHne TPUrOHOMETPUYECKUX YPABHEHWI

100 PelweHne TPUrOHOMETPUYECKUX YPABHEHWI

101 KoHTposibHanA paboTa: "TpuroHomeTpuyeckme
BblpaXeHMA U TPUTOHOMETPUYECKME YpaBHEHNA"
MocnepoBaTeNnbHOCTH, CNOCOOLI 3a4aHUA

102 nocnefoBatesbHocTel. MeTog MmaTemaTUYeCKOM
WMHAYKLMN
MOHOTOHHbIE 1 OrpaHUYEHHble

103 nocnefoBaTeNbHOCTU. MicTopua aHanusa
6€eCcKOHeYHO Masblx

104 ApudmeTmyeckana nporpeccus

105 FeomeTpuyeckasa nporpeccun




beckoHeyHO y6bIBaI-0LLI,aFI reomeTpuyeckan

106
nporpeccus

107 Cymma 6eckoHeuHo ybbiBatoLLen
reoMeTpuYecKoi nporpeccum

108 JINHENHbBIN 1 3KCMOHEHLMaNbHbIM pocT. Yucno e.
dopmyna CNOXKHbIX NPOLLEHTOB

109 JINHENHbIN 1 3KCMOHEHLMaNbHbIM pocT. Yucno e.
dopmyna CNOXKHbIX NPOLLEHTOB

110 Mcnonb3oBaHWe nNporpeccun Ans peeHms
peanbHbIX 33434 NPUKNAAHOIO XapakTepa

111 KoHTponbHasa paboTa: "MocnesoBaTenbHOCTU U
nporpeccmmn”

112 HenpepbiBHble GYHKLMN U UX CBOMCTBA

113 Touyka paspbiBa. ACUMNTOTbI rPadUKOB GYHKLMIM

114 CeoicTBa GyHKLUNI HEMPEPBIBHbIX Ha OTPe3Ke

115 CsoicTBa GyHKLUMNI HEMPEPBIBHbIX HA OTPe3Ke

116 MeToq MHTepBanoB 4/1A peLleHna HepPaBeHCTB

117 MeTog MHTepBanoB 4/1A peLlleHna HepaBeHCTB

118 MeTopg MHTepBanoB 4/1Aa peLlleHna HepaBeHCTB




MpumeHeHMe CBOMUCTB HENPEPbIBHbIX GYHKLNIMA

119
ANA peleHna 3a4ay

190 MprumeHeHMe CBOMCTB HeENpepbIBHbIX GYHKUUI
ANA peweHna 3a4au

121 MepBana 1 BTOpas Npon3BoaHble GyHKUUM

12 OnpepeneHune, reomeTpUYECKUn CMbICA
NPoOn3BOAHOM

123 OnpegaeneHue, pU3nYECKMii CMbICA
NpPoOn3BOAHOM

124 YpaBHeHMe KacaTe/ibHOM K rpadumKy GyHKLNK

125 YpaBHeHMe KacaTe/ibHOM K rpadumKy GyHKLNK

126 Mpon3BoaHble 3ieMeHTapHbIX QYHKUUI

127 Mpon3BoaHble 3NeMeHTaPHbIX GYHKLNUIA

178 MponsBoaHas CyMmbl, NPOU3BELAEHUSA, YACTHOIO
M KOMMO3ULMN GYHKLMIN

179 MponsBoaHas CyMmbl, NPOU3BELAEHMS, YAaCTHOrO
N KOMMNO3NUMM GYHKUMIA

- MponsBoaHaa cyMmbl, NPOU3BEAEHUA, HACTHOMO
N KOMNO3ULUKN GYHKLNIA

131 KoHTposibHasA paboTa: "MponssogHas"




137 MosTopeHue, ob60bLLeHMe, cMCTeMaTM3aLmMA 1

3HaHWi: "YpaBHeHua"
133 MNosTopeHue, 060bLLEHME, CUCTEMATM3ALMA 1

3HaHW: "OyHKLMN"
134 NToroeaa KOHTposIbHaA paboTa 1 1
135 NToroBasa KOHTpO/IbHanA paboTa 1 1
136 MNoBTopeHue, 0606LLEHME, CUCTEMATMU3ALUSA 1

3HAHWUM
OBLLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 136 10




11 KNACC

Konuyectso yacos DNIeKTPOHHble
HaTa umdposbie
Ne n/n | Tema ypoka
Beero KoHTpo/ibHblEe MpakTuyeckune n3y4yeHua obpasoBaTesibHble
paboTbl paboTbi pecypcbl

1 MpvmeHeHMe NPOU3BOAHOM K NCCAEA0BAHMUIO 1

dYHKUMIA HA MOHOTOHHOCTb M 3KCTPEMYMbI
) MpumeHeHMe NPOU3BOAHON K UCCNen0BaHMIO 1

bYHKUMIA HA MOHOTOHHOCTb M SKCTPEMYMb
3 MpumeHeHMe NPOU3BOAHON K UCCNen0BaHUIO 1

GYHKUMIA HA MOHOTOHHOCTb M 3KCTPEMYMb
4 MpvmeHeHMe NPOU3BOAHOM K NCCAEA0BAHMUIO 1

dYHKUMIA HA MOHOTOHHOCTb M 3KCTPEMYMbI
s MpumeHeHMe NPOU3BOAHON K UCCNen0BaHMIO 1

GYHKUMIA HA MOHOTOHHOCTb M 3KCTPEMYMb
6 MpumeHeHMe NPOU3BOAHON K UCCNen0BaHMIO 1

GYHKUMIA HA MOHOTOHHOCTb M 3KCTPEMYMbI
7 HaxoxaeHne Hanbonblero U HAMMeHbLLEro 1

3HAYEHUA HenpepbIBHON GYHKLMKN Ha OTpesKe
8 HaxoxaeHne Hanbonbluero n HauMeHbLUEro 1

3HaYeHUA HenpepbIBHON GYHKLMKN Ha OTpesKe




HaxoxaeHve Hanboblwero U HauMeHbLIero
3HaYeHMA HenpepbIBHOW GYHKUMUK Ha OTpesKe

10

HaxoxaeHne Hanbonblero U HAMMeHbLLEro
3HaYEHUA HenpepbIBHON GYHKLMKN Ha OTpesKe

11

HaxoxaeHne Hanbobllero U HauMeHbLLIero
3HaYeHMA HenpepbIBHOW QYHKLMK Ha OTpesKe

12

HaxoxaeHve Hanboblwero U HauMeHbLIero
3HaYeHMA HeNpepbIBHOW GYHKUMUK Ha OTpesKe

13

NMpumeHeHue I'IpOM3BOLI,HOl7I AONA HaxoxXaeHua
Haunay4yulero peweHunAa B NpuUKNagHbiX 3a4a4ax

14

MprmeHeHne NPon3BOAHON ANA HAXOXKAEHUA
HauAyyLero peweHuns B NPUKNALHbIX 3a43a4ax

15

MpmeHeHMe NPOU3BOAHONM ANA onpeaeneHus
CKOPOCTU M YCKOPEHMA npolecca, 3a4aHHOro
dopmynoii unu rpadpmkom

16

MpumeHeHMe NPOU3BOAHOM oA onpeseneHns
CKOPOCTU M YCKOPEHMA NpoLecca, 3alaHHOTro
dopmynoii unu rpadpmkom

17

Komnosunuua GyHKumi

18

Komnosunuua ¢yHKumi

19

Komnosunuua ¢yHKumi




FreomeTpuyeckne obpasbl ypaBHEHUI Ha

20
KOOPAMHATHOM NAOCKOCTU

51 FeomeTpuyeckme 0b6pasbl ypaBHEHUI Ha
KOOPAMHATHOM MJIOCKOCTH

2 KoHTponbHasa paboTa: "UccnepgoBaHme GyHKUMA
C MomoLbto nponssogHon"

’3 MepBoobpa3Han, OCHOBHOE CBOMCTBO
nepBoobpasHbIX

" MepBooO6pasHble 31eMeHTaPHbIX GYHKUMIA.
MpaBuaa HaxoKAeHUsa NepBoobpPa3HbIX

55 MepBoo6pasHbie 31eMeHTAPHbIX GYHKUMWNA.
MpaBuna HaxoXaeHNA NepBoOObPa3HbIX

26 NHTerpan. FfeomeTpnyecKkunii CMbICI MHTErpana

57 BbluncneHne onpegenéHHOro nHTerpana no
dopmyne HbtoToHa-/lenbHULA

-8 BbluncneHne onpenenéHHOro MHTerpana no
dopmyne HbtoToHa-/lenbHMua

29 MpumeHeHWe UHTerpana ANA HaXoXAeHUn
naowagen naocknx euryp

30 MpvmeHeHWe nHTerpana ANA HaxoXaeHua

06BbEMOB reoMeTpUYeCKux Ten




Mpumepbl peweHnin anddepeHuManbHbIX

31 .
YpaBHeHWIA

32 Mpumepbl peweHnin gudpdpepeHumanbHbIX
ypaBHEHUM
MaTtemaTnyeckoe MoLeNMpoBaHNE peanbHbIX

33 npoLLeccos ¢ nomolLbio anddepeHumnanbHbIx
ypaBHeHUM

34 KoHTposbHanA paboTa: "MepBoobpasHan u
WHTerpan"

35 TpuroHomeTpmyeckne GyHKLMM, X CBOCTBA U
rpadpuKkm

36 TpuroHomeTpuyeckne GyHKLUN, X CBOMCTBA U
rpadpuKku

37 TpuroHomeTpuryeckne GyHKLUN, X CBOMCTBA U
rpaduku

38 TpuroHomeTpmyeckune GyHKLMM, X CBOMCTBA U
rpadpuKkm

39 TpuroHomeTpuyeckne GyHKLUN, X CBOMCTBA U
rpadpurKkm
OT60p KOpPHEN TPUTOHOMETPUYECKUX

40 YPaBHEHUI C MOMOLLbIO TPUTOHOMETPUYECKOM

OKPYKHOCTU




OT60p KOpPHEW TPUTOHOMETPUYECKUX

41 YPaBHEHW C NOMOLLbIO TPUTOHOMETPUYECKOMN
OKPYXXHOCTHU
OT60p KOpPHEN TPUFOHOMETPUYECKUX

42 YPaBHEHWI C MOMOLLbIO TPUFOHOMETPUYECKOM
OKPYKHOCTU
OT60p KOpHEN TPUTOHOMETPUYECKUX

43 YPaBHEHMI C MOMOLLbIO TPUTOHOMETPUYECKON
OKPYKHOCTU

44 PeweHWe TPUroHOMETPUYECKUX HEPABEHCTB

45 PeweHne TPUroHOMETPUYECKUX HEPABEHCTB

46 PeweHne TPUroHOMETPUYECKUX HEPABEHCTB

47 PeweHWe TPUroHOMETPUYECKUX HEPABEHCTB
KoHTposbHasA paboTa: "Ipadukm

48 TPUTOHOMETPUYECKNX PYHKLMN.
TpuroHomeTpuYeckne HepaBeHcTa"

49 OCHOBHble MeTObl PeLleHNs NOKa3aTeNbHbIX
HepaBeHCTB

50 OcHOBHble MeTOAbl peLlleHna NoKa3aTebHbIX
HepaBeHCTB

51 OcCHOBHble MeTOAbl peleHna NoKa3aTebHbIX

HepaBeHCTB




OcHoBHble meToabl peweHnA NOKa3aTe/IbHbIX

52
HepaBeHCTB

53 OcHoBHble MeToAbl peleHna norapudmmyecknx
HepaBeHCTB

54 OcHoOBHble MeTObl pelleHns norapudmmyecknx
HepaBeHCTB

5c OCHOBHble MeTOAbI peLleHUsA NorapnuPpmmuyecKmx
HepaBeHCTB

56 OcHoBHble MeToAbl peleHna norapudmmyecknx
HepaBeHCTB

57 OCHOBHble meToAbl peLleHma UpPaALLMOHANbHbIX
HepaBeHCTB

58 OcCHOBHble MeTOAbI peLeHna MppPaLUoHaNbHbIX
HepaBeHCTB

5g OCHOBHble MeTOAbl PELIEHUA UPPALUOHANBHbBIX
HepaBeHCTB

60 OCHOBHble meToAbl peLleHma UpPaALLMOHANbHbIX
HepaBeHCTB

61 lpaduueckne metoabl peleHma
NPPaLNOHAIbHbIX YPaBHEHUM

62 lpaduueckne meTtoabl pelieHmn




MPPALMOHANbHbIX YPaBHEHUI

I'pad)quCKme MeTOo4bl peweHNA NOKa3aTe/IbHbIX

63 .
YpaBHeHWIA

64 lpaduueckne meToabl pelleHns NoKasaTeNbHbIX
HepaBeHCTB

&5 paduuyeckne meTtoabl pelieHnn
NorapudmMmUYecKnx ypaBHeHUM

66 lpaduueckne metoabl peleHmn
norapndmmyecknx HepaBeHCTB

7 lpaduueckne metoabl peleHnn
norapudmmyecknx HEPaBEHCTB

68 lpaduueckne metoabl peLleHnn NoKkasaTebHbIX
N NorapudmmMUYecKknx ypaBHeHUM

69 Mpaduueckne metToabl peLleHna NoKasaTebHbIX
M norapnemmMUYecKmx ypaBHeHUMN

-0 lpaduueckne meToabl pelleHns NoKasaTeNbHbIX
N norapuPMmnYecKnx HepaBeHCTB

- lpaduueckne metoabl peLleHnn NoKasaTebHbIX
N norapudMmnYecKnx HepaBeHCTB
KoHTposbHasA paboTa: "UppaumoHanbHble,

72

nokasaTtesibHble 1 norapudmmnyeckue
HepaBeHcTBa"




KomnneKcHble yncna. AﬂFE6paM‘-IECKaH n

73 TpUroHomeTpuyeckaa popmol 3anmcu
KOMMAEKCHOro Yncaa
KomnneKcHble uncna. Anrebpanyeckas u

74 TpUroHomeTpuveckasa Gopmbl 3anmcum
KOMMNAEKCHOro Yncaa

75 ApudmeTryeckme onepaumm ¢ KOMMNIEKCHbIMMU
yncnamm

76 ApudmeTnyeckne onepaLmm ¢ KOMMNIAEKCHbIMM
ymcnamm

77 N306parkeHne KOMMIEKCHbIX YMcen Ha
KOOPAMHATHOM NIOCKOCTH

78 N306parxkeHne KOMNAEKCHbIX YMCeN Ha
KOOPAMHATHOM MJIOCKOCTH

79 dopmyna Myaspa. KopHU n-oit ctenenu ms
KOMMNAEKCHOro Yncaa

80 dopmyna Myaspa. KopHu n-oit cteneHun us
KOMMNAEKCHOro Yncaa

81 MpmeHeHne KOMNAEKCHbIX Yncen gna
peleHns GpMU3nYECKUX U TeOMETPUYECKUX 3a4au

82 KoHTposnbHan pabota: "KomnnekcHble yncna"




83

HaTypaanble n uenbie 4Hncna

84 HaTtypanbHble n uenble yncna

85 MprmeHeHe NPU3HAKOB AeNNMOCTH LLeNbIX
yncen

86 MpumeHeHMe NPU3HAKOB 4e/IMMOCTU LEeNbIX
yncen

87 MpumeHeHMe NPU3HAKOB AE/IMMOCTM LEeNblxX
ymncen: HOA4 n HOK

88 MprmeHeHe NPU3HAKOB AENNMOCTH LLeNbIX
umncen: HOA n HOK

89 MpumeHeHMe NPU3HAKOB 4e/IMMOCTU LEeNbIX
Yncen: oCTaTKM N0 MOAYNIO

90 MpumeHeHMe NPU3HAKOB AE/IMMOCTM LEeNblxX
ynces: OCTaTKM MO MOLY/IO
MprmeHeHe NPU3HAKOB AeNNMOCTH LLeNbIX

91 yncen: anroputm EBkAnga ana peweHma 3agad
B LLe/IbIX YMC/ax

92 KoHTponbHan paboTa: "Teopua yenbix yncen"

93 Crctema M COBOKYMHOCTb YPaBHEHMWIA.

PaBHOCW/IbHbIE CUCTEMbBI U CUCTEMbBI-CNEACTBUA




Cuctema 1 COBOKYMHOCTb YPAaBHEHWA.

94
PaBHOCU/IbHbIE CUCTEMbI M CUCTEMbI-CIEACTBUA

95 OCHOBHblE MeTOAbI PELIEHUSA CUCTEM U
COBOKYMNHOCTEM pPaLMOHa/IbHbIX YPaBHEHUM

96 OCHOBHble MeTOAbI PELIEHUSA CUCTEM U
COBOKYMHOCTEN MPPALMOHA/IbHbIX YPaBHEHWI

97 OCHOBHblE MeTOAbI PeLIeHUsA CUCTEM U
COBOKYMHOCTEN NOKA3aTe/IbHbIX YPaBHEHWUI

08 OCHOBHblE MeTOAbI PELEHUA CUCTEM U
COBOKYNHOCTEM NOKa3aTebHbIX YPaBHEHW

99 OCHOBHble MEeTOAbI PELEHUSA CUCTEM U
COBOKYNHOCTEM norapuPpmmnyecknx ypaBHeHNM

100 OCHOBHblE MeTOAbI PeLIeHUsA CUCTEM U
COBOKYMHOCTEN IOrapnPMUUYECKUX YpaBHEHWN I
MpUMeHeHME CUCTEM K PELLIEHWNIO

101 MaTeMATMYECKUX 33434 M 33434 U3 PA3/INYHbIX
obnacten HayKu U peanbHOM KU3HU,
WMHTEepPNpPEeTaums NolyYeHHbIX PpesynbTaToB

102 MpMmeHeHne CUCTEM K peLLeHunto

MaTeMATMYECKUX 33434 M 33434 U3 PA3/INYHbIX
obnacten HayKn U peanbHOM KU3HU,
WMHTEepPNpeTaumns NoslyYyeHHbIX pesynbTaToB




anIMeHeHMe HEPaBEHCTB K peLleHnto
MaTeMaTnU4eCknX 3aday 1 3aga4 U3 passINnvyHbIX

103
ob1acTeit HayKU U peasibHOM KU3HH,
WHTepnpeTauma NosyYeHHbIX pe3y1bTaToB
KoHTposbHasa paboTa: "Cuctembl

104 PaLMOHa/bHbIX, UPPALNOHANBHbBIX
NMoKasaTeNbHbIX U IOrapuMUYECKnX
ypaBHeHUR"

105 PauMoHanbHble ypaBHeEHMA C NapameTpamm

106 PaunoHanbHble HepaBeHCTBA C NapameTpamm

107 PauMoHanbHble CUCTEMBI C MapameTpamm

108 NppaunoHanbHble ypaBHEHUA, HEpPaBEHCTBA C
napameTpamu

109 NppaunoHanbHble cUCTEMbI C NapameTpamm

110 Moka3aTenbHble ypaBHEHMA, HEPABEHCTBA C
napameTpamm

111 lNoka3aTenbHble CUCTEMBI C MapameTpamu

117 JNorapnédmmyeckmne ypaBHeHMUA, HEPABEHCTBA C
napameTpamu

113 JNlorapmudmmyeckmne cuctemol ¢ napameTpamm




TpuroHoMeTpUuYecKkme ypaBHeHMs ¢

114
napameTpamm

115 TpuroHomeTpUYeCcKkne HepaBeHCTBaA C
napameTpamm

116 TpuroHomeTpmyeckue cucTembl C NapameTpamm
MocTpoeHue n nccnegoBaHne maTemaTUYeCKUX

117 mozenen peasibHblX CUTyaLMin C MOMOLLbIO
YypaBHEHMUI C NapameTpamm
MocTpoeHue u nccnegoBaHne maTemaTUYECKUX

118 Mmozesiei peasibHbIX CUTyaumMit C NOMOLLbIO
CUCTEM YPaBHEHWI C NapamMeTpamu
MocTpoeHue n nccnesoBaHne mMaTeMaTUYECKNUX

119 Mmozenei peanbHbIX CUTyaumMii C NOMOLLbIO
CUCTEM YPaBHEHWI C NapamMeTpamu

120 KoHTposnbHan pabora: "3agaum ¢ napamerpamm”

. MNoBTOopeHue, 0606LLEHNE, CUCTEMATM3ALUS
3HaHWi: "YpaBHeHuAa"

127 MNoBTOpeHue, 0606LLeHNE, CUCTEMATU3ALMA
3HaHuM: "YpaBHeHua"

123 MoBTopeHue, 0606LLEHNE, CUCTEMATU3ALMA

3HaHWi: "YpaBHeHMA. CUCTEMbI ypaBHEHWIA"




MosTopeHue, o6obLieHMe, cUCTeMaTU3aLMA

124 ~ n n
3HaHuI: "HepaBeHcTBa

175 MosTopeHue, 0b60bLLEHME, CUCTEMATU3ALMA
3HaHui: "HepaseHcTBa"

126 MNoBTOpeHue, 0606LLEHNE, CUCTEMATM3ALUS
3HaHui: "HepaseHcTBa"

157 MosTopeHue, 060bLLeEHME, CUCTEMATU3ALMA
3HaHuit: "MponsBoaHas 1 eé npumeHeHne"

18 MosTopeHue, 060bLLEHME, CUCTEMATU3ALMA
3HaHwuit: "MponssoaHas 1 eé npumeHeHne"

129 MoBTopeHue, 0606LLEHNE, CUCTEMATM3ALUS
3HaHui: "MponssoaHas 1 eé npumeHeHne"

130 MosTopeHue, 060bLLeEHME, CUCTEMATU3ALMA
3HaHW: "UHTerpan n ero npumeHeHue"

131 MosTopeHue, 060bLLEHME, CUCTEMATU3ALMA
3HaHWU: "PyHKLMN"

139 MNoBTopeHue, 0606LLEHNE, CUCTEMATM3ALUS
3HaHWM: "PyHKLMN"

133 MosTopeHue, 060bLLEHME, CUCTEMATU3ALMA
3HaHW: "dyHKUMN"

134 NToroean KOHTpO/IbHaA paboTa




135 NToroeas KOHTpoO/ibHaA paboTa 1 1
136 MosTopeHue, 060bLLeEHME, CUCTEMATU3ALMA 1

3HaHWUM
OBLLUEE KOTMYECTBO YACOB MO NMPOrPAMME 136 10







YYEBHO-METOAMYECKOE OBECINEYEHWE OBPA3OBATE/IBHOIO NMPOLUECCA

OBA3ATE/IbHbIE YHEBHBIE MATEPUAJIbI /1A YHEHUKA

METOOUNYECKUE MATEPUABLI ONA YHUTENA

LINOPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCbI CETU MHTEPHET






