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MOACHUTEJIbHAA 3AMNMNCKA

YuebHblii Kypc «Anrebpa M Hayana MaTeMaTUYecKOro aHanvsa» SBMASETCA OAHWMM U3
Hanbonee 3HaYMMbIX B MpOrpamme cpefaHero o6uiero 06pa3oBaHMs, MOCKONbKY, C OHOMN
CTOPOHbI, OH 06ecneynBaeT WHCTPYMEHTa/IbHYIO 6a3y [AN1A M3Y4YeHUs BCEX ECTECTBEHHO-
Hay4HbIX KYpCOB, & C APYroi CTOPOHbI, (hOPMUPYET NI0rMYecKoe M abCTPaKTHOE MbILLIEHNE
0byyaloLMXcad Ha YpPOBHE, He0OXOAMMOM [15 OCBOEHMS WMHMOPMATMKKM, O0OLLECTBO3HAHWS,
NUCTOPUX, CNOBECHOCTM W Jpyrux AucuunauH. B pamMkax fAaHHOro y4ebHOro Kypca
obyvarolumecs OBMafeBalOT  YHMBEPCA/IbHbIM  S3bIKOM  COBPEMEHHOM  Hayku, KoTopas
(hopmMynupyeT CBOU JOCTUXKEHUS B MATEMATUYECKOA (hopMme.

YUebHbIil Kypc anrebpbl M Havyas maTemMaTM4eckoro aHasmsa 3aknagblBaeT OCHOBY AN
YCMELWHOro OBMafleHNs 3akoHaMy (UKW, XUMUK, BKOMOTMK, MOHUMaHUS  OCHOBHbIX
TEHAEHUNA pas3BUTUA 3KOHOMUKM W OOLLECTBEHHOWN >XU3HW, MO3BONISET OPUEHTMPOBATLCA B
COBPEMEHHbIX LUM(POBLIX MU KOMMbIOTEPHBIX TEXHOOIMSAX, YBEPEHHO WCMOMb30BaTb WX A1
JanbHelwero o6pasoBaHMsi M B MOBCEAHEBHOM >XM3HW. B TO >Ke BpeMsi OBfafeHue
abCTPaKTHLIMM U JIOFMYECKM CTPOrMMU KOHCTPYKLUMAMU anrebpbl 1 MaTeMaTUyecKoro aHaimsa
pa3BMBaeT YMeHMe Haxo4uTb 3aKOHOMEPHOCTM, O0OO0CHOBbIBaTb WCTUHHOCTb, [0Ka3blBaTb
YTBEPXKAEHNA C NMOMOLLBIO MHAYKLUUW U paccyXaaTb AefyKTUBHO, MUCMO/b30BaTb 0600LLEHNEe 1
KOHKpeTU3auuo, abcTparMpoBaHue W aHaloruio, (GopMupyeT KpeaTUBHOE W KPUTMYECKOe
MbILLISIEHNE.

B xoge um3yueHns ydyebHOro Kypca «Anrebpa M Hayasa MaTeMaTMYecKOro aHanmsax»
obyyaroLumecs nosiydatoT HOBbIA OMbIT peleHns MPUKNagHbIX 3adad, CaMOCTOATESIbHOro
MOCTPOEHUSA MaTeMaTUYeCKUX MOAENEN peanbHbIX CUTYaUWin, WHTEprpeTauum MosyYeHHbIX
PeLLeHNIA, 3HAKOMATCA C NpYMepamMmn mMaTemaTUyecKMx 3aKOHOMEPHOCTEN B NpUpoe, Hayke U
NCKYCCTBE, C BblAAIOLLMMUCA MAaTEMATUUECKUMW OTKPLITUSMU U UX aBTOPaMK.

Y4ebHbIl Kypc 06nafaeT 3HauMTe/IbHbIM BOCMUTATENIbHLIM MOTEHLUUAIOM, KOTOPbIN
peain3yeTcs Kak uyepe3 y4yeOHbIA MmaTtepwasi, CrnocoOCTBYOWMIA (HOPMUPOBAHNIO HAYYHOTO
MWUPOBO33PEHNA, TaK W  Yepe3  Crneuynuduky y4vyebHOW  [edaTeNlbHOCTW,  Tpebytouei
NPOJO/DKUTENIbHOM  KOHLEHTpPaUMM  BHUMaHUS,  CaMOCTOATENbHOCTM,  aKKypaTHOCTU  ”
OTBETCTBEHHOCTM 3a NOJYYEHHbIA pe3ynbTar.

B ocHoBe MeToAMKM 00y4veHus anrebpe M Havanam MaTemaTUYecKOro aHaamsa NexuT
[eATeIbHOCTHBIA MPUHLMN 06yYeHNs.

B cTpykType y4ebHOro Kypca «Anrebpa 1 Hadana MaTeMaTM4eckoro aHamnsa» BblgeneHbl
crefyroLme coepXKaTeslbHO-METOANYECKME NMHUMKN: «Hucna 1 BbIYUCAEHUS», «DYHKUMN W
rpaukn», «YpaBHeHUA N HepaBeHCTBa», «Havana MmatemaTyeckoro aHaimsa», «MHOXecTBa u
Norvka». Bce OCHOBHble COfepXKaTe/lbHO-MeTOAMYECKMe JIMHAM MU3Y4HaroTCA Ha MPOTSHXKEHUM
[BYX NeT 00y4yeHMsi Ha YPOBHe CpefHero o6uiero obpas3oBaHuUs, eCTECTBEHHO AOMNOMHAS ApYr
JApyra n noCTeneHHO HacbIWasCb HOBbIMWM TemMaMn W pasgenamun. JaHHbliA y4ebHbI Kypc
ABNAETCA WHTErpaTMBHbIM, TMOCKONIbKY O6beAuHSeT B cebe CcoAepXKaHWe HEeCKOSbKUX
mMaTemMaTU4ecKnx AUCLMMNINH, TaKUX Kak anrebpa, TPUroHOMETPUSA, MaTeMaTUYeCKUiA aHaiuns,
Teopuss MHOXECTB, MaTemaTuyeckas fnorvka v fpyrue. Mo mMepe Toro kak obydvarouivecs
OBNlafleBatOT BCE 60/iee LUMPOKMM MaTeMaTMYeCKUM arnapatom, Y HUX MOCnefoBaTeslbHO
(hopmMupyeTcs N COBEPLUEHCTBYETCA YMeEHME CTPOWUTb MaTemMaTUYecKyrd MOJeNb peasibHOM
CUTYaUMn, NPUMEHSTb 3HAHWSA, MONYYEHHbIE MPU U3YyYeHUM Y4ebHOro Kypca, A48 peLueHus
CaMOCTOATE/IbHO C(HOPMY/IMPOBAHHOM MaTeMaTMYecKoW 3afayun, a 3aTeM WHTeprnpeTUpoBaTh
CBOW OTBeT.

CopgepxxaTenbHo-mMeToaMYecKas  AnMHMSE  «Yucna M BbIMACIEHUS»  3aBepLUaeT
(hopMMpOBaHMEe HaBbIKOB WCMO/Mb30BaHWUA [EACTBUTE/IbHBIX YMCeN, KOTOpPoe Obl0 HavyaTo Ha
YPOBHE OCHOBHOr0 06Lero obpasoBaHus. Ha ypoBHe cpefHero o6uiero obpasoBaHuns 0coboe
BHVUMaHVe yfensetcs (hOPMUPOBaAHUIO HaBbIKOB pPauMOHa/IbHbIX BbIYUCIEHWUIA, BKIKOYAOLWMX B



cebs MCMOoMb30BaHMe Pa3IMYHbIX (POPM 3anmncu Yncna, yMeHne fenatb NPUKUAKY, BbINOMAHATb
NPUBAMXEHHbIE BbIYMCIEHNS, OLEHNBATL YMC/IOBbIE BbIPaXXEHUS, paboTaTb C MaTeEMATUUYECKUMM
KOHCTaHTaMUn. 3HaKoMble 00Y4YatoLLMMCS MHOXECTBA HaTypasibHbIX, LeNblX, pauvoHaIbHbIX U
[EeACTBUTENIbHBIX YMCeN AOMNOHAKTCA MHOXECTBOM KOMMEKCHbIX Yncen. B KaxgoM n3 aTux
MHOXXECTB pacCMaTpuBatOTCS CBOMCTBEHHbIE eMY CeLMinYecKre 3aadum 1 onepaummn: aeneHue
Haueno, OnepuvpoBaHMe OCTaTKamy Ha MHOXEeCTBE LefibIX 4ucen, 0cobble CBOWCTBA
pauMOHa/IbHbIX U MppaLMOHa/IbHBIX YKCeS, apuiMeTMYecKne orepauun, a Takke U3B/eYeHne
KOpPHA  HaTypa/ibHOW  CTEMeHM Ha  MHOXeCTBe  KOMIJIEKCHbIX — uucen.  bnaropaps
nocnefoBaTe/lbHOMY — PacLUMPEHMIO  Kpyra  WCMO/b3yeMblX —4uCce/l U 3HaKOMCTBY C
BO3MOXXHOCTAMM UX NPUMEHEHUS 4151 PELLEHUS Pa3INYHbIX 33434 (PopMUpyeTCs npeAcTaB/ieHme
0 e[VHCTBE MaTeMaTUKMN KaK HayKu 1 e€ ponu B NOCTPOEHNM MOAENEN peasibHOro Mmpa, LWNPOKO
MCNO/b3YHTCA 0606LLEHNE U KOHKPETU3AL M.

NIMHNA «YpaBHEHNA W HEPaBEHCTBa» Peasi3yeTca Ha MPOTSHKEHWM BCEro obyyeHus Ha
YPOBHE CpefHero o6uwero o06pa3oBaHMsi, MNOCKONbKY B KaKAom pasgene [porpaMmbl
NpeLyCMOTPEHO peLleHne COOTBETCTBYHOLMX 3afay. B pesynbtate obyyatowimecs oBnafeBatoT
pas/IMYHbIMK  MeTOfamMu  PeLUeHNs  pauvoHasIbHbIX,  MpPPaUMOHa/IbHbIX,  MOKa3aTe/bHbIX,
NorapupMUYecKnX U TPUrOHOMETPUYECKUX YPaBHEHUI, HEPABEHCTB N CUCTEM, a TaKxXe 3ajay,
cogepxawmx napaMeTpbl. MonyvyeHHble YMEHWUS LUMPOKO WUCMOMb3YKTCA NPU UCCefoBaHWUm
(hYHKUWMIA C NOMOLLHO MPOU3BOAHON, MPY PeLleHnn NPUKIaLHbIX 3a4ay 1 3afa4y Ha HaxoXeHue
HambO0/bLUMX N HAMMEHbLUMX 3HAYeHWUA PYHKLMKU. [laHHasa cofepyKaTe/ibHas /IMHNA BK/OYAET B
cebs Takke (DOPMUPOBaHME YMEHWIN BbIMOSHATL PacyéTbl NO opmynam, npeobpazoBaHus
pauMoHa/IbHbIX, UPPaLMOHa/IbHBIX U TPUTOHOMETPUYECKMX BbIPAXKEHWUIA, a TaKkKe BbIpaXXeHW,
cogepXalmx CcTerneHn u norapumbl. bnarogapsa M3yveHW0 anrebpavyeckoro marepuana
NPOMCXOANT  Ja/ibHelllee pasBUTME  afOPUTMUYECKOTO U abCTPaKTHOro  MbILL/IEHUA
0byyaroLmxcs, POPMUPYIOTCA HaBbIKN AeAYKTUBHBLIX PacCyXAeHWiA, paboTbl C CUMBOJIbHbIMM
(hopmamu, npeacTaBieHNs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUAE PABEHCTB M HEPABEHCTB.
Anrebpa npegnaraet aPeKTUBHbIE MHCTPYMEHTbI A/151 PELLEHUA NPaKTUUYECKMUX U eCTECTBEHHO-
Hay4HbIX 3afa4, HarNsaHo LEeMOHCTPUPYET CBOM BO3MOXHOCTM KaK A3blKa HayKMu.

CopepxkaTenibHO-MeTOANYECKAA NIMHUA «DPYHKUUN U TpadMKn» TECHO MnepereTtaeTcs ¢
OPYrMU  JIMHUSAMKW  y4eOHOro  Kypca, MOCKOMIbKY B KakOM-TO  CMbICie  3afaéT
nocnefoBaTeslbHOCTb  U3ydyeHWs  martepuana. V3ydyeHme  CTeMeHHOW,  MNoKasaTesibHOM,
NorapupMUYecKor U TPUrOHOMETPUYECKUX PYHKLMIA, UX CBOMCTB 1 rpauKoB, UCNO/b30BaHME
(YHKUMIA 019 pelleHnst 3afad M3 ApYrux Y4eOHbIX MNpPegMeToB WM peasibHOM KU3HWU TECHO
CBA3aHO KaK C MaTeMaTM4eCKUM aHa/IM30M, TaK U C PeLUeHeM ypaBHEHUI 1 HepaBeHCTB. pu
3TOM 60/1bLUIOE BHUMaHWe YyAensetcs (QOPMUPOBAHMIO YMEHUS BblpaXaTb (popmynamu
3aBMCUMOCTM MEXAY PasMyHbIMW BENMYUHAMW, UCCNEA0BaTb MOyYeHHble (DYHKLMKN, CTPOUTb
nx rpagukn. Matepyran 3TON COAEPXKATENbHOW NIMHUWA HaUeNeH Ha pasBUTUE YMEHUIR W
HaBbIKOB, MO3BOMIAKOLLMX BblpaXaTb 3aBUCUMOCTU MEXAY BeMYMHaMU B pas/fMYHON (hopMme:
aHa/IMTUYECKOM, rpadMyeckom W CNOBECHOW. Ero u3ydyeHue CNOCOOGCTBYET pPa3BUTUIO
/ITOPUTMUYECKOTO  MbILW/EHNS,  CMOCOBHOCTM K OOOGWEHWIO U KOHKPeTU3auumu,
MCNO/b30BaHNIO aHAOT M.

CofepxarenibHaa NMHNUA «Havana maTeMaTMyecKoro aHasmsa» rMo3BOJISET CYLLECTBEHHO
pacLUMpPUTL KPYr Kak MaTemaTUyeckux, Tak 1 NpUKNagHbIX 3agad, JOCTYMHbIX 06y4arommes,
TaK KaK y HUX NOSBNAETCA BOSMOXHOCTb CTPOUTb FPatinKm CNOXHBIX (DYHKLWIA, ONpesensiTh nux
Hamb0o/blUME N HAMMEHbLUNE 3HAYEHUS, BbIYUCAATL NaoWaan uryp n 06bEMbI Tesl, HaXOAUTb
CKOpPOCTM W YCKOpPeHWs npoueccoB. [aHHasa cofep)kaTe/fibHas JIMHWUA OTKPbIBAeT HOBbIE
BO3MOXHOCTW MOCTPOEHNA MaTeMATUYECKUX MOJeNeid peasibHbIX CUTyauuid, NO3BONSET
Haxo4uTb Haunydllee pelleHWe B MPUKIAAHbIX, B TOM 4MUCNE COLMAbHO-3KOHOMUYECKMX,
3afja4ax. 3HAKOMCTBO C OCHOBamy MaTemaTM4eckoro aHaimMs3a CrocooCcTByeT pasBUTUIO
abCcTpaKTHOro, POPMasIbHO-OMMYECKOr0 M KPeaTUBHOIO MbILUMeHWS, (DOPMUPOBAHUIO YMEHWIA



pacro3HaBaTtb NPOSABIEHMS 3aKOHOB MaTeMaTUKN B HaYKe, TEXHUKE N UCKYcCTBe. ObyyaroLmecs
Y3HalOT O BbIJaOLMXCA pe3ynbTarax, NoayYeHHbIX B X04e PasBUTUS MaTeMATUKN Kak HayKu, 1
06 n1x aBTOpAx.

CopepxxaTenbHo-mMeToanYecKass NMHUS «MHOXeCcTBa M NOrMKa» BK/OYaeT B Ceos
3N1EMEHTbl TEOPUM MHOXECTB W MaTemMaTUyecKOn JNIOrnKn. TeopeTUKO-MHOXECTBEHHbIE
NnpeLCTaBNeHNs MPOHU3bIBAKOT BECb KYPC LUKO/IbHOM MaTemaTuKU W npegnararoT Hambosee
YHUBEPCA/IbHBIN S3bIK, 00bEAUHSAOWMIA BCe pasfenbl MaTeMaTMKM U €€ MPUNOXEHWA, OHU
CBA3bIBAIOT pa3Hble MaTeMaTUYECKMe AUCLMINIUHBI U UX NPUIOXKEHUS B e4uHoe Lenoe. Moatomy
B&KHO [aTb BO3MOXHOCTb O0O0y4alroLemycs MOHUMAaTb TeOPETUKO-MHOXECTBEHHbIA S3bIK
COBPEMEHHO MaTeMaTMKM W WCMOMb30BaTb €ro N8 BbIPKEHUS CBOMX MbICNEn. Apyrum
BaXHbIM MPU3HAKOM MaTeMaTUKN KaK Hayku CnefyeT Npu3HaTb CBOMCTBEHHYHO €l CTPOroCTb
060CHOBaHWIA X CfefiloBaHNe  OMpefeNiéHHbIM  NpaBuiam  MOCTPOEHUS  [0Ka3aTesbCTB.
3HaKOMCTBO C 3/IEMEHTaMM MaTemaTU4eckKor JIOTMKM CNoco6CTBYET PasBUTMIO JIOTUYECKOTO
MbILLIEHNA 06YYatOLLMXCA, MO3BOSET UM CTPOUTL CBOM PaCCYy)KAEHUA Ha OCHOBE JIOrMYeCKMX
npaswn, (hOPMUPYET HaBbIKN KPUTUYECKOTO MbILLISIEHUS.

B yuyebHOM Kypce «Arebpa M Hayana MaTemaTM4ecKOro aHanmsa» MNPUCYTCTBYHOT
OCHOBbl  MaTemMaTU4eckoro  MOAENMPOBaHWSA,  KOTOpble  MPM3BaHbl  CMOCOGCTBOBATH
(hOPMMPOBAHMIO HaBLIKOB MOCTPOEHUA MOJeNeid peasibHbIX CUTYauuiA, UCCNef0BaHUA 3TUX
mMojenert C MNOMOLLbIO annapara anrebpbl M MaTeMaTMYecKoro aHaamsa, WHTepnpeTauuu
MOJyYeHHbIX pe3y/bTaToB. Takue 3afaHus BrJIETEHbl B KaX[bld U3 pa3fenosB Nporpamwbl,
MOCKO/bKY BeCb MaTepual y4ebHOro Kypca LUMPOKO MCMOMb3YeTCs 411 PeLleHUs NPUKIaLHbIX
3agay. [Mpy  peweHuyM  peaibHbIX  MPaKTUYECKMX  3ada4y  obyuvarowmecs  pas3BMBalOT
HabntoAaTeNbHOCTb, YMEHVWE Haxo4uTb 3aKOHOMEPHOCTW, abCTparmpoBaTbCsi, WCMO/b30BaTb
aHanormo, 0606Wartb U KOHKPeTU3Mpoeatb MNpobnemy. [eATeNbHOCTb MO (POPMUPOBAHUIO
HaBbIKOB peLLleHns NPUKNagHbIX 3a4a4 opraHu3yeTcs B NpPoLecce N3yveHns BCex TeM y4ebHOro
Kypca «Anrebpa 1 Hayasia MaTeMaTyeCcKoro aHamsa.

Ha nsyueHne yyebHOro kypca «Anirebpa 1 Ha4ana MmaTeMaTMyeckoro aHaimsa» 0TBOAUTCA
272 vaca: B 10 knacce — 136 vacoB (4 4yaca B Hegento), B 11 knacce — 136 4vacoB (4 yaca B
HeZento).

COLEP>XAHNE OBYYEHWNA
10 KNACC
Uucna n BbluncneHus

PaumoHasbHble yncna. O6bIKHOBEHHbIE Y AECATUYHbIE APOOM, NPOLEHTbI, GECKOHEYHbIE
nepuognyeckune apoou. MpumeHeHve Apo6ert N NPOLEHTOB AN PeLLeHns NPUKNaAHbIX 3a4ad 13
pas/INyHbIX OTPac/eil 3HaHUI 1 peasibHO YXXNU3HW.

[JelicTBuTeNbHbIE YKCna. PaupoHa/lbHble M MppauuoHaibHble Yucna. ApugmeTnyeckme
onepauun ¢ AerCTBUTENbHLIMKU Yncnamm. Mogynb [eCTBUTENbHOIO YMcna U ero CBOMCTBA.
Mpu6AMKEHHbIE  BbIYMCNEHWS, MpaBWia OKPYrfeHWs, NpuKnaKa W OueHKa pesynbTarta
BbIYUCNIEHNIA.

CTeneHb C UenbiM nokasatenem. buHom HbtoToHa. cnosib3oBaHMe NOAXOAALLEN (hOpPMbI
3anucuy AencTBUTENbHBIX YNCEN /1 PeLLeHNs NPaKTUYeCKMX 3a4ay U NpeacTaBNeHns JaHHbIX.

ApU(MeTNYECKUNIA KOPEHb HATYpasibHOM CTENEHMW U ero CBOMCTBA.

CTeneHb C paumoHa/IbHbIM MOKasaTesieM U e€ CBOWCTBA, CTeNeHb C AeWCTBUTESIbHbIM
nokasaTe/nem.

Norapum uncna. CeoiicTa norapnpma. [JecsaTnyHble U HaTypasibHble T0rapugMbl.

CUHYC, KOCMHYC, TaHT€HC, KOTAHTeHC YMC/IOBOIO aprymeHTa. APKCUHYC, apKKOCUHYC U
apKTaHreHC YMC/IOBOro aprymeHTa.

YpaBHEHNA N HEPaBEHCTBA

ToxgecTBa W TOX[ECTBEHHble MNpeobpa3oBaHUs. YpaBHEHWE, KOPEHb YpaBHEHWS.
PaBHOCW/IbHbIE YPaBHEHWS N YpaBHEHWA-CNeACTBUA. HepaBeHCTBO, peLleHne HepaBeHCTBa.



OCHOBHble MeTO/bl peLleHus LefibIX U Ap06HO-paLMOHaIbHbIX YPaBHEHUIA 1 HEPaBEHCTB.
MHOrouneHbl OT OAHOW MepemMeHHOW. [eneHve MHOro4sieHa Ha MHOrO4YeH C OCTaTKOM.
Teopema be3y. MHOrouseHsl ¢ LenbiMy KoagduureHtamn. Teopema Bueta.

Mpeobpa3oBaHMs YNCIOBbIX BbIPAXXEHWI, COAEPXKALLMX CTENEHN 1 KOPHW.

VppaunoHanibHble  ypaBHEHWS.  OCHOBHble  METOAbl  PeLeHns  MppaumoHasbHbIX
YPaBHEHWIA.

Moka3aTtesibHble ypaBHeHWsi. OCHOBHbIE METOAbI PELLEHUSA MOKa3aTe/IbHbIX YPaBHEHUI.

Mpeobpa3oBaHve BbIPXKEHWNIA, COAEPXKaLLMX TIOrapUPMbI.

Norapumuyeckne  ypaBHeHUsi. OCHOBHble METOAbl  PELUEHNs  IOrapUPMUUECKNX
YPaBHEHWIA.

OCHOBHble TpUroHOMeTpUyeckme qopmysbl. [peobpa3oBaHe TPUTOHOMETPUYECKNX
BbIpaXXeHWIA. PeLLeHre TPUroHOMETPUYECKUX YPaBHEHWIA.

PelleHVe CUCTEM JIMHEMHbIX YpaBHEHWA. MaTpuua CUCTEMbI JIMHENHBLIX YPaBHEHWA.
Onpegenutenb MaTpuubl 2X2, ero reoMeTpUYecKMidi CMbIC/T U CBOWCTBA, BbIYUCIEHWE €ro
3HaYeHus, NPUMeHeHWe ONpeaennuTens 41 PeLUeHUs CUCTEMbI JIMHENHbIX YpaBHeHW. PelleHne
NPUKNaAHbIX 3a4a4 C NOMOLLbI0 CUCTEMbI SIMHEVHbIX YpaBHEHWIA. MiccnenoBaHmne NOCTPOEHHOIA
MOZENM C MOMOLLH0 MaTpULL U onpesennTenei.

MocTpoeHre MaTeMaTUYeCKUX MOJeneil peaslbHOM CUTyauuMn C NMOMOLLbIO YpaBHEHUI U
HepaBeHCTB. [MpUMeHeHVe YpaBHEHUIA WM HEPaBEHCTB K PELUEHWIO MaTemaTU4Yeckux 3afay u
3a/jay 13 pas3/INyHbIX 06/1aCTeN HAYKN N peasibHOM XXMU3HMW.

DPYHKUNN U rpadmKn

®PyHKLMA, cnocobbl 3afaHns (yHKUMW. B3aumHO ob6paTHble (yHKuMW. Komnosuums
(YHKUMIA. TpatnK QyHKUMKU. DnemMeHTapHble NpeobpasoBaHns rpaikoB QPYyHKLMA.

Ob6nacTb onpefenieHNs N MHOXECTBO 3HaYeHMIn PyHKUUKU. Hynn yHKUMK. TTpoMeXxyTKu
3HaKOMNOCTOAHCTBA. UETHbIE M HeYéTHble (yHKUMKU. Tepuoguueckme yHKUMU. TIPOMEXYTKM
MOHOTOHHOCTU (PYHKUMKU. MakKCMMyMbl Y MUHUMYMbI (DYHKUMWU. Hanbosbluee M HauMeHbLUee
3HaYeHNs PYHKLMM Ha MPOMEXYTKe.

NnHeiHas, KBagpaTUYHas 1 ApoBHO-MHENHaA (DYHKLUMW. DeMeHTapHOe 1ccnefoBaHue u
NMOCTPOeHue UX rpadmkos.

CTeneHHas (DyHKUMA C HaTypa/lbHbIM W LefbIM Nokasatesem. E€ cBoicTBa U rpauk.
CsoiicTBa U rpadmk KOpHS N-Oi CTerneHW Kak (PYHKLMW 06paTHOW CTEMeHW C HaTypa/ibHbIM
nokasaTe/nem.

MokasatenbHast 1 norapumMmyeckas yHKLMKN, UX CBOCTBA U rpadmkn. Mcnonb3oBaHmne
rpatnKoB (YHKLWUIA 415t peLLeHNs YpaBHEHWA.

TpPUroHOMeTprYeckas OKPYXXHOCTb, OMpefesieHne  TPUrOHOMETPUYECKMX — (PYHKLMIA
4MC/IOBOrO aprymeHTa.

PYHKLMOHa/bHbIE 3aBUCMMOCTU B peasibHbIX NpoLeccax v ABfieHusX. pafukn peasibHbIX
3aBUCMMOCTEN.

Hayuana matemaTmnyeckoro aHanusa

MocnefoBaTesibHOCTH, CNOCOObI 3aaHns NocneoBaTelbHOCTEN. MeTof MaTeMaTUUeCKOiA
NHAYKUMA. MOHOTOHHbIE W OrpaHU4YeHHble MOCNef0BaTeNlbHOCTU. CTOpUs BO3HWKHOBEHUA
MaTemMaTU4ecKoro aHasm3a Kak aHaimsa 6eCKOHeYHO MaslbIX.

ApugmeTmyeckas UM TeoMeTpuyeckas  nporpeccun.  BeckoHeyHo — y6biBaroLlas
reometpuyeckas nporpeccusi. Cymma 6eCKOHEYHO YObIBatOLLe reOMeTPUYECKON MPOrpeccum.
JINHEMHbIM 1M 3KCMOHEHUManbHbIA  pocT. Yucno e. Popmyna CMOXHbLIX MPOLEHTOB.
Vicnonb3oBaHve Nporpeccum /i peLleHns peasibHbIX 3a4a4 NPUKIaaHoro Xxapakrepa.

HenpepbiBHble (YHKUUM W KX CBOWCTBA. TOYKM paspbiBa. ACMMNTOTbI patnKoB
(hyHKUMIA. CBOICTBA (PYHKLMIA HenpepbiBHbIX Ha OTpe3ke. MeTof MHTEepBasoB NS PeLleHus
HepaBeHCTB. [MpUMeHeHVe CBONCTB HEMPEPbIBHbIX PYHKLMIA 415 peLleHns 3aay.



MepBas 1 BTOpasi NPOM3BOAHbIE PYHKUMK. OnpeaeneHne, reoMeTpUUECKNn 1 hN3NYecKuii
CMbIC/1 MPOM3BOAHON. Y paBHeHUe KacaTe/lbHOM K rpatiuky yHKLUN.

Mpoun3BOAHbIE 31eMEHTapPHbIX PYHKUMIA. MponsBogHas CyMMbl, NPOU3BEAEHNS, YaCTHOIO
1N KOMMO3ULMKN PYHKLWA,

MHo>KecTBa 1 ornka

MHOXecCTBO, ornepauuy Haf, MHOXeCcTBamMM M UX CBOWMCTBa. [uarpammbl diinepa—BeHHa.
MprMeHeHMe TeOPeTUKO-MHOXXECTBEHHOIO arnapata 415 OnucaHus peasibHbIX MPOLECCOB U
ABNEHWUIA, NPU peLLeHnn 3aa4 13 Apyrux y4ebHbIX npesmeTos.

OnpegeneHve,  TeopemMa, CBOWCTBO  MaTemaTuMyecKoro  oObekTa,  CNeAcTBue,
[0Ka3aTe/ibCTBO, PAaBHOCW/IbHbIE YPaBHEHMS.

11 KJTIACC
Uucna n BbluncnieHus

HaTypanbHble 1 uUenble yncna. [pvMeHeHMe MNPU3HAKOB [Je/MMOCTM LefbIX Yucen,
HanbonbLLMIA 06WwMiA aenutens (ganee — HOZ) n HaumeHbLLee o6Liee KpaTHoe (pganee — HOK),
OCTaTKOB M0 MOAY/I0, a/iropuTMa EBKInAa Ans peLueHns 3agad B LiefbIX Yucnax.

KomnnekcHble uncna. Asrebpanyeckas W TPUrOHOMETpUYECKas (hOpMbl  3anmcu
KOMMJIEKCHOTO Ymncna. Apugmetnyeckmne onepauum ¢ KOMMIEKCHbIMU Yyncnamn. M3obpaxeHne
KOMMJIEKCHBIX YMCENT HA KOOPAMHATHOW nnockocTn. dopmyna Myaspa. KOpHWU n-0i cTeneHn m3
KOMMN/IEKCHOTO 4uncna. [MpuMeHeHVWe KOMIEKCHbIX YUCen NS PelleHns (QU3NYecKuX |
reoMeTprYecKmx 3agau.

YpaBHEHNA N HEPaBEHCTBA

Cuctema 1 COBOKYMHOCTb YPaBHEHWIA U HEPaBEHCTB. PaBHOCW/IbHbIE CUCTEMbI U CUCTEMbI-
cneacTeus. PaBHOCW/bHbIE HEpaBeHCTBaA.

OT60p KOpHEN TPUrOHOMETPUYECKUX YPaBHEHWA C MOMOLLLI TPUTOHOMETPUYECKOMN
OKPY>XHOCTW. PeLlieHne TpPUroHOMeTPUYECKNX HEPABEHCTB.

OCHOBHble MeTO/bl PELEHNS NOKa3aTeslbHbIX U N0rapuMUYeCcKnX HepPaBeHCTB.

OCHOBHble MeTO/ibl PELUEHNSA NpPaLMOHasIbHbIX HEPABEHCTB.

OCHOBHble ~ MEeTOAbl  PEeLleHns  CUCTEM W COBOKYMHOCTEN  pauvoHasIbHbIX,
MppaumoHabHbIX, NOKa3aTe/lbHbIX U N0rapuMUYECKUX YpaBHEHWIA.

YpaBHEHUS, HepaBeHCTBa U CUCTEMbI C nNapameTpamu.

MpYMeHeHMe YpaBHEHWUA, CUCTEM M HepPaBeHCTB K PELUEHUIO MaTeMaTU4ecKux 3afay u
3afa4 M3 pas/inyHbIX 06/1acTell HayKu W peaslbHOW >KU3HW, WHTepnpeTaumsi nosyvyeHHbIX
pe3y/nbTaToB.

DPYHKUNN U rpadmKn

pamk KOMNO3MUMM PYHKLMIA. eoMeTpuyeckne obpasbl ypaBHEHWUIN U HEPABEHCTB Ha
KOOPAWHATHOM NIOCKOCTW.

TpuroHomeTpryeckme MYHKLUN, X CBONCTBA U rpauKu.

pahmyeckme MeTofbl pelleHVst YpaBHEHWI W HepaBeHCTB. [padmueckne MeToAbl
peLLeHns 3aaad ¢ napameTpamu.

Kcnonb3oBaHue rpavkoB (YHKUMA L9 WUCCNefOBaHUA MPOLECCOB WM 3aBUCUMOCTER,
KOTOpPble BO3HWKAIOT NPW PeLLEHNN 3aay U3 APYIruX Y4eOHbIX NPeaMETOB U peasibHOM XXU3HW.

Hayuana matemaTmnyeckoro aHannsa

MprvMeHeHMe NPOM3BOAHOM K UCCMeA0BaHUIO (DYHKLMIA HA MOHOTOHHOCTb U 3KCTPEMYMBbI.
HaxoxkaeHne Hanbo bLLEero 1 HAMMEHbLLIETo 3HAYEHNIA HeMpPepbIBHOM PYHKLUN Ha OTPE3KE.

MpYMeHeHMe MPOU3BOAHON [1F HAXOXAEHWA Havnyylwlero pewleHus B MPUKIaLHbIX
3afjayax, A1 OnpefeneHns CKOPOCTM W YCKOPEHWs npouecca, 3a4aHHOro (hopmysnon uam
rpaurKom.

MepBoO6pa3Hasi, OCHOBHOE CBOWMCTBO MepBO0OpasHbIX. [MepBO0O6Gpa3Hble 3M1EMEHTAPHbIX
(hyHKUWMIA. MpaBuna HaxoXaeHNs NepBoo6pasHbIX.



WHTerpan. MeomMeTpuyecKknii CMbICN MHTErpana. BeluncneHne onpeaenéHHOro MHTerpana
no qopmyne HotoToHa-/1enbHMLA.

MpvMeHeHMe wWHTerpasa AN HaxXOXAeHUs M/owafen nnockux ¢uryp M o6bEMOB
reoOMeTPUYECKUX Ter.

MpyMepbl peleHnin auddepeHUManbHbIX ypaBHeEHM. MaTeMaTyeckoe MOLeIMpoBaHme
peasibHbIX MPOLECCOB C MOMOLLbI  AnddepeHymanbHblX — ypaBHeHWin.NMIAHNPYEMBIE
PE3Y/IbTATbBI OCBOEHVA YYEBHOIO KYPCA <«AJITEBPA N HAYANA
MATEMATUYECKOIO AHANN3A» (YTNYB/EHHbLIA YPOBEHb) HA YPOBHE
CPEAHEIO OBLUEIO OBPA3OBAHUA

JIMYHOCTHDbIE PE3YJIbTATDI

1) rpaXkgaHCcKoro BOCNUTaHUA:

C(hOPMMPOBAHHOCTb  FPaXKAAHCKON  NO3UUMKM  00y4aloLIerocd Kak aKTMBHOMO MU
OTBETCTBEHHOIO Y/ieHa POCCUIACKOro 06LLecTBa, MpefcTaB/ieHne O MaTeMaTM4ecKUX OCHOBax
(hYHKUMOHMPOBaHMSA pa3/IMyHbIX CTPYKTYP, SABMEHWA, Mpouedyp rpaxaaHCKOro o6ulecTsa
(BbIGOPLI, OMPOCLI U APYroe), YMeHMe B3aUMOAEWCTBOBATb C COLMA/IbHbIMA WHCTUTYyTaMu B
COOTBETCTBMU C MX (DYHKLUMSMM N Ha3HAYEHWEM;

2) NaTPMOTMYECKOI0 BOCMNTaHWS:

CPOPMMPOBAHHOCTb POCCUICKOIN FPpaXKAaHCKOM MAEHTUYHOCTH, YBXKEHMSI K NPOLUIOMY Y
HaCTOALLEMY POCCUMICKOW MaTeMaTUKW, LEEHHOCTHOE OTHOLUEHME K [JOCTMXKEHUSIM POCCUMCKUX
MaTeMaTUKOB M POCCUICKOM MaTeMaTUYECKOW LLIKO/bI, MUCMOMb30BaHME 3TUX AOCTUXKEHWUI B
[PYrnX HayKax, TEXHOMOIUsX, cthepax SKOHOMUKU;

3) AYXOBHO-HPaABCTBEHHOr 0 BOCMUTAHUSA:

OCO3HaHMe  [YXOBHbIX  LEHHOCTEA  POCCUICKOrO  Hapofa, CHOpMMUPOBAHHOCTb
HPaBCTBEHHOI0 CO3HaHWSA, 3TUYECKOr0 NMOBEAEHMS, CBA3AHHOMO C NPaKTUYECKUM NMPUMEHEHMEM
[JOCTVDKEHWUIA HAyKW N [eATe/IbHOCTbI0 YYEHOr0, OCO3HaHWE IMYHONO BKNafa B MOCTPOEHUE
yCTONYMBOro ByayLLEro;

4) 3CTeTMYEeCKOro BoCNUTaHNS:

3CTETMYECKOe  OTHOLIEHME K  MWpy,  BK/IOYas  3CTETUKY  MaTemMaTUyecKux
3aKOHOMEPHOCTE, O0OBLEKTOB, 3afay, pPeLleHuid, pacCcyXKAeHuid, BOCMPUMMYUMBOCTL K
MaTeMaTUYECKUM acreKTam pas/inyHbIX BUAOB UCKYCCTBA;

5) (hm3nyeckoro BocnnTaHmA:

ChOpMUPOBAHHOCTb YMEHUSI NPUMEHSTb MaTeEMaTUUECKME 3HaHMS B MHTEpecax 340p0BOro
1 6e3onacHoOro obpasa >W3HW, OTBETCTBEHHOE OTHOLUEHME K CBOEMY 3[0pOBbiO (340pOBOE
nuTaHue, cbanaHCUPOBaHHbIV PEXMM 3aHATUIA U OTbIXa, PErynspHas uanyeckas akTUBHOCTb),
(h13nY4ecKoe CoBEPLLEHCTBOBaHNE NPW 3aHATUAX CMOPTUBHO-0340POBUTENbHOW AeATE/IbHOCTbIO;

6) TPyaoBOro BOCMUTaHUA:

FOTOBHOCTb K TPYAY, OCO3HaHWe LIeHHOCTU TPYAON6ms, MHTEPEC K pasindHbIM cdhepam
NpPogecCMOHaNBbHON AEATENBHOCTW, CBA3aHHBIM C MaTEMATUKON M €& MPUIOXKEHUAMW, YMEHME
COBepLUaTb OCO3HaHHbIM BbIGOP OyaAyllen npodeccun U peann3oBbiBaTb COOCTBEHHbIE
YKU3HEHHbIE MNaHbl, FOTOBHOCTb W CMNOCOOHOCTb K MaTeMaTMyeCKOMY 00pa30BaHuio U
camoo6pa30BaHMIO Ha NPOTSXKEHWUW BCEM XMN3HW, TOTOBHOCTb K aKTUBHOMY Y4YacTUIO B PELLEHNN
NPaKTUYeCKMX 334a4 MaTeMaT1yeCKON HanpaB/IEHHOCTMW;

7) 3KO/I0rM4ecKoro BoCnmMTaHuA:

ChOPMMPOBAHHOCTb  3KONOFMYECKOW  KYNbTYPbl, MOHWMaHWE BAUSHWUA  COLMANIbHO-
9KOHOMMYECKMX MPOLECCOB Ha COCTOSIHME MPUPOLHOM M COLMaNibHOM Ccpefbl, OCO3HaHWe
rnobasbHOro  xapaktepa  3KO/IOTMYECKMX  MNPO6/MeM, OpUeHTauuMs Ha  MpUMeHeHue
MaTemMaTUYecKMX 3HaHWin ONa pelleHns 3agad B 06/1aCTU OKPYXKatoLLein cpefbl, NiaHMpoBaHue
MOCTYNKOB N OLIEHKM MX BO3MOXXHbIX MNOCNEACTBUIA A8 OKPYXKAKOLLIEN cpeabl;

8) LLeHHOCTM Hay4YHOro No3HaHuA:



CPOPMMPOBAHHOCTb  MUPOBO33PEHMS, COOTBETCTBYIOLLENO COBPEMEHHOMY  YPOBHIO
pasBUTUA HayKu M OOLLECTBEHHOW MPaKTUKK, NOHMMaHWe MaTeMaTUYecKOM HayKu Kak cgepbl
4e/I0BEYECKOIN [esATeNbHOCTI, 3TanoB €€ pasBUTUS 1 3HAYMMOCTU /19 PasBUTUA LMBUIN3ALNN,
OB/afleHVe A3bIKOM MaTeMaTUKM U MaTeMaTUYeCKOM KyNbTYpOl Kak CpeACTBOM NMO3HaHWUA MUPa,
FOTOBHOCTb OCYLLECTB/ATL MPOEKTHYIO N UCCNEA0BATENbCKYIO AeATeIbHOCTb UHANBUAYASTbHO Y
B rpynne.

METAMNMPEOMETHbDIE PE3YJ/IbTATDI
Mo3HaBaTe/lbHble YHUBEPCa/IbHbIE YHeOHble JeCTBUSA
BasoBble nornyeckne AeicTBUA:

BbISBNATL W XapaKTepu30BaTb CYLUECTBEHHbIE MPU3HAKN MaTeMaTUYeCKUX OOBLEKTOB,
MOHATWIA, OTHOLIEHUA MeXAy MOHATMAMK, (DOPMYNMPOBaTb  OMNPedenieHns  MOHATUMR,
yCTaHaBNMBaTb CYLECTBEHHbIN MpPU3HaK KnaccugmKaummn, OCHOBaHUA [Ans 006006LEeHNs U
CpaBHEHUS, KpUTEPUM MPOBOAUMOTO aHan3a;

BOCNPUHMMATb, (HOPMYNMpOBaTb W MNPeobpasoBbiBaTb CY)KAEHUA: YTBEPAUTENbHblE W
OTpuLaTesibHbIE, EANHUYHbIE, YaCTHbIe U 06LLME, YCIOBHbIE;

BbISBNATL MaTemMaTuyeckne 3aKOHOMEPHOCTM, B3aMMOCBSA3M U MPOTUBOPEUMs B (pakTax,
[aHHbIX, HabMOAEHUAX W YTBEPXKAEHUAX, npepfiaratb  KpUTEpUM  ANS  BbISB/IEHUS
3aKOHOMEPHOCTEN 1 NPOTUBOPEYNIA;

fenatb BblBOAbl C WMCMO/Ib30BaHWMEM 3aKOHOB /OTMKW, AEAYKTUBHbLIX U WUHAYKTUBHbIX
YMO3aK/IKOUeHW, YMO3aK/TKOUEHWNIA MO aHa/1I0ruu;

NMPOBOAMTb CAMOCTOSTENIbHO [OKa3aTe/IbCTBa MaTeMaTUYeCKUX YTBEPXKAeHWU (Npsimble U
OT MPOTWMBHOIO), BbICTPaMBaTb aprymeHTauuio, MNPUMBOAUTL MPUMEPbl U KOHTPNPUMEpSI,
060CHOBbIBaTb COOCTBEHHbIE CYXXAEHUS U BbIBOABI;

BblGMpaTb Crnocob pelleHns Yy4yebHOM 3adaum (CpaBHMBATb HECKO/IbKO BapuaHTOB
peleHns, BbloMpaTb Hambonee NOAXOAAWMA C  YY4ETOM CaMOCTOATE/IbHO  BblAENEHHbIX
KpUTepmeB).

BasoBble nccrefoBaTeIbCKMe AeNCTBUSA:

1CNO/b30BaTh BOMPOCHI KaK MUCCef0BaTe/IbCKUA MHCTPYMEHT MO3HaHUS, (hopMy/MpoBaTh
BOMNPOCHI, (DMKCUPYIOLLMe MpPOTMBOpeYne, npobsremy, ycTaHaBNMBaTb WCKOMOE W [AaHHOE,
(hopmmpoBaTb rMnNOTe3y, apryMeHTMPOBaTb CBOK) MO3ULUIO, MHEHNE;

NPOBOAMTbL  CAMOCTOSITENIbHO  CM/IAHUPOBAHHbIA  3KCMEPUMEHT,  UCCnefoBaHWe M0
YCTaHOB/IEHUIO OCOOEHHOCTE MaTeMaTM4ecKoro 06bLeKTa, ABMEHMSs, NPOLECca, BbISB/EHUIO
3aBMCUMOCTEN MeX Y 06beKTaMu, ABNEHUAMU, NMPOLEeCcCamu;

CaMOoCTOATE/IbHO (hOPMYNMPOBaTh 0600LLEHNS M BbIBOAbI MO pe3y/ibTataM NPOBeAEHHOIO
HabnroaeHNs, nccnefoBaHns, OLEHNBaTb 4OCTOBEPHOCTL MOYYEHHbIX Pe3ynbTaToB, BbIBOLOB U
00600LLEHNIA;

MPOrHO3MpoBaTh BO3MOXHOE pPa3BUTUE NPOLECca, a Takke BblABUraTb MPeAnosioXeHus o
ero pasBUTUN B HOBbLIX YCIOBUAX.

Pab6oTa ¢ MHhopMauueil:

BbISBNATL AeUUNUTLI MHPOPMALMK, AaHHbIX, HEOOXOAMMbIX A5 OTBETa Ha BOMpPOC 1 Ans
peLLeHns 3agaun;

BblOMpaTb  MH(OPMAUMIO U3  WUCTOYHWMKOB  Pas/IMYHbIX  TWMOB, aHa/M3MpoBaTh,
CUCTEMATU3NPOBATL WM MHTEPNPETMPOBaTb  WH(MOPMAUMIO  PasiMyHbIX BWAOB U (HOpM
npeLCcTaB/eHus;

CTPYKTYpMpOBaTb  WMH(OpPMaLMio, MpPeAcTaBnATb €€ B pas/IMyHbIX  opmax,
WNKOCTPUPOBATL IPaNYeCKN;

OUeHMBaTb HAAEXHOCTb  MH(opMauuyM No  caMOCTOATENbHO  CCHOPMY/IMPOBaHHbLIM
KpUTEPUSM.

KoMMyHMKaTUBHbIE YHMBEPCa/IbHbIE yUYebHble JeACTBUSA

O6LeHme:



BOCNPUHMMATb U (POPMY/NIMPOBATbL CY)KAEHUSA B COOTBETCTBMM C YCMOBUAMU U LENSMU
006LLEHNSA, SICHO, TOYHO, FPAMOTHO BbIpaXKaTb CBOK TOYKY 3PEHMSt B YCTHbIX U MUCbMEHHbIX
TekcTax, [faBaTb [MOACHEHWA MO XOAY pelleHVs 3a4ayn, KOMMEHTMPOBATb MOJYyYEHHbIA
pesynbTaT;

B Xofe 06CyxaeHusi 3afaBaTb BOMPOCHI MO CYyLEeCTBY 0OCYXAAaeMOi Tembl, Npo6/eMsbl,
peLlaemMoil 3afaun, BbICKa3blBaTb MAEW, HALENEHHble Ha MOWCK PeLUeHWs, COMOCTaB/ATbL CBOU
CYXJEHUS C CYXXAEHUAMU APYrMX YYaCTHUKOB Auanora, 06Hapy>KmBaTb pas/sivyne U CXOACTBO
Nno3nuuiA, B KOPPEKTHOM hopMe PopMyIMpoBaTb PasHOr1acus, CBOU BO3PKEHUS;

NpeLCcTaBNATb pe3y/bTaTbl PELUeHUs 3afauun, IKCMEePUMEHTa, WUCCNefoBaHus, MPOEKTa,
CaMOCTOATE/IbHO  BbIOMpaTb  (popMaT  BLICTYMEHWA C  YY4ETOM 33dad  nNpeseHTauum U
0COBEHHOCTEN ayauTopuK.

PerynaTvBHble YHUBepcasibHble y4ebHble 1eCTBUSA
CamoopraHusayma:

COCTaBMATb MNJiaH, aJiropUTM PeLUeHns 3afayn, BbIGMpaTb CMoco6 peLleHns € Y4ETOM
NMEIOLLMXCH PeCcypcoB M COOCTBEHHbIX BO3MOXHOCTEN, apryMeHTMpOBaTb M KOPPEKTUPOBATb
BapUaHTbl PELLEHNIA C YH4ETOM HOBOW MH(OPMAaLUK.

CaMOKOHTPO/b, IMOLMOHA/IbHBIA NHTENNEKT:

B/1aleTb HaBblKamu MO3HaBaTe/IbHON PeIeKCMN KakK 0CO3HaHWNSA COBEpLUaeMbIX LeiCTBUIA
M MbICUTENbHLIX MNPOLLECCOB, WX pe3ynbTaToB, BnafdeTb Crnocob6amMu CamMorpoBepKM,
CaMOKOHTPO/15 MpoLiecca 1 pesy/bTata peLleHns MaTeMaTUUeCKOn 3agaun;

npeasuaeTb TPYAHOCTWU, KOTOPble MOTYT BO3HWKHYTb MPU PelleHun 3ajaqn, BHOCUTb
KOPPEKTUBbI B [eATE/IbHOCTb Ha OCHOBE HOBbIX OGCTOATENbCTB, AaHHbIX, Hal[EHHbIX OLUNOOK,
BbISIBNIEHHbIX TPYAHOCTEN;

OUeHMBaTb COOTBETCTBME pe3ynbTaTa LUeiM U YCNOBUAM, OOBACHATb MPUYMHBI
[JOCTVDKEHUS MW HeLOCTVIKEHWUS pe3y/bTaToB [eATe/IbHOCTM, HaxoAuTb OLUMOKY, AaBaTb
OLLEHKY Npro6peTEHHOMY ONbITY.

CoBMmecTHas f4eATeNlbHOCTb:

MOHMMATb M UCNO/b30BaTb MPEUMYLLECTBA KOMaHAHON 1 UHAMBUAYaIbHON paboTbl Npu
PeLeHNN Yy4ebHbIX 3afay, MNPUHUMATL Leflb COBMECTHOW [AesATeNbHOCTW, NaHUPOBaTh
OpraHu3auuMio COBMECTHOM paboTbl, pacrpenenstb BuAbl paboT, [OroBapmBaTbCsi, 06CyXaaTb
npoLecc 1 pesynbTaT paboTbl, 0606LaTb MHEHUS| HECKO/TbKUX NIOAEN;

y4yacTBOBaTb B FpynmnoBbIX opmax paboTbl (06CYKAEHUS, 0OMEH MHEHWIA, «MO3r0OBble
LWUTYPMbI» M WUHbIE), BbIMOMHATL CBOK 4YaCTb PaboTbl M KOOPAMHWPOBATL CBOW [AENCTBUS C
APYrMU  YfleHaMn KOMaHAbl, OLeHMBaTb KayeCTBO CBOEro BKada B OOLWMIA NPOAYKT Mo
KpuTepusm, chopMy/IMPOBaHHbIM Y4aCTHUKaMW B3auMOEACTBIS.

MPEAMETHbLIE PE3YJIbTATDI

K KoHUy o6yuyeHus B 10 Knacce ob6yyarowmics NoayynmT cnegylowme npeameTHble
pe3ynbTaTbl MO OTAENbHbIM TEMaM pabouyeit Mporpammbl YH4eOHOro Kypca «Anrebpa u Havana
MaTemMaTM4ecKoro aHaimsa:

Uwncna n BblUUCEHNSA:

CBO6GOAHO OMepypoBaTb MOHATUMSAMU: pauMOHa/IbHOE YMCI0, GECKOHEYHAs Nepuoamnyeckas
Ap0o0b, MPOLEHTbI, MppauyoHaIbHOe YMCN0, MHOXECTBA PauMOHa/IbHbIX U AEACTBUTENbHbIX
yuncen, MoAy b AeNCTBUTENbHOIO YNCN;

NPUMEHSATb APOOK 1 MPOLEHTbI AN peLleHns NPUKIaAHbIX 3af4a4 U3 pasnyHbIX 0Tpacen
3HaHWI N peasibHOM XXU3HU;

NPUMEHSTb MPUGAMKEHHbIE BbIYMCNEHWS, NPaBUNA OKPYrNeHUs, NPUKUAKY U OLIEHKY
pe3ynbTaTa BbIYNCNEHWIA;

cBO6GOAHO oOnepuvpoBaTb MOHATMEM: CTeMeHb C Le/bIM MOoKa3aTesleM, MCMo/b30BaTh
NoaxoAsLyto (hopMmy 3anucu AeWCTBUTENIbHBIX YMCEN A1 pelleHnst MPakTUYecKux 3afay u
NpeLCTaBNeHUs [aHHbIX;



CBO6OAHO OMEPUPOBATb NMOHATUEM: apUMETUYECKNIA KOPEHb HATYPa/IbHOM CTEMNEHU;

CBO6GOAHO OMePUPOBaTb NMOHATUEM: CTEMEHb C PaLMOHa/IbHLIM NOKa3aTeNneMm;

CBO6GOAHO OMepupoBaTb MOHATUAMM: JIOrapUPM 4YKCNa, LECATUYHbIE W HaTypasibHble
norapugmel;

CBO6GOAHO OMepupoBaTb MOHATUAMU: CUHYC, KOCWHYC, TAHFEHC, KOTAHIEHC YWC/0BOro
aprymeHTa;

0rMeprpoBaThb NMOHATUSAMMW: aQPKCUHYC, APKKOCUHYC N apKTaHTeHC Y1C0BOr0 apryMeHTa.

YpaBHEHNA U HEpaBEHCTBA!

CBOGOAHO  OMepupoBaTb  MOHATUAMMW:  TOX[AECTBO,  YpaBHEHWE,  HEpPaBeHCTBO,
PaBHOCW/IbHbIE YPaBHEHWS W YPaBHEHUA-CNEACTBUS, PaBHOCW/IbHbIE HEPABEHCTBA;

NPUMEHATb Pa3INYHble METOAbl PELIeHUs paunoHa/bHbIX W APOBHO-paLMOHaIbHbIX
YPaBHEHWIA, NPUMEHSATb METO/, MHTEPBA/IOB /1 PELLEHNS HEPABEHCTB;

cBOOOJHO ONepMpoBaTh MOHATUAMW: MHOrOY/IEH OT OAHOW MEPEMEHHOM, MHOTOY/IEH C
uenbiMy - KO3((ULMEHTAMIN, KOPHW MHOrOY/eHa, MNPUMEHSATb [efleHVe MHOrousieHa Ha
MHOrOU4/IEH C OCTAaTKOM, TeopeMy be3y 1 Teopemy BueTa /151 peLueHns 3agau;

CBOGOAHO OMNepuvpoBaTb MOHATUAMMW: CUCTEMA JIMHEWHbIX YpPaBHEHWI, MaTpuua,
onpegenuTenls MaTpuubl 2 X 2 WU €ro reoMeTpUYecKuiA CMbICN, WCMO/b30BaTb CBOWCTBA
onpegenuTens 2 X 2 AN BbIYUC/EHUS ero 3Ha4YeHWs, NPUMEHATL ONpefenuTenn 418 peLleHuns
CUCTEMbI JIMHENHBIX YPaBHEHWI, MOLENIMPOBaTb pPeasibHble CUTYauuuW C MOMOLLbI CUCTEMbI
NMHENHBbIX YpaBHEHW, WCCNefoBaTb MOCTPOEHHbIE MOAENM C  MOMOLLbID  MaTpuy, U
onpegenuTenei, MHTEPNPETUPOBATL MOJTYYEHHbIN Pe3y/bTar;

1CNO/b30BaTh CBOWCTBA AENCTBUI C KOPHAMU A5 NPeobpa3oBaHns BbIPAXKEHNI;

BbINOMHATL  NPE06pa3oBaHNA  YMC/OBbIX  BbIPXKEHWA, COfepXaliMx CTeneHn C
paLMoHa/IbHbIM NOKasaTeneM;

MCNonb30BaTb  CBOWCTBA  /IOrapugmoB  Ansa  npeobpasoBaHust  NIOrapuihMmnyecKmx
BbIPXKEHWNA;

CBOGOAHO  OrnepupoBaTb  MOHATUAMMW:  MppauvOHasibHble,  MOKasaTe/lbHble U
norapuMmYeckmne ypaBHEHUS, HaX0ANTb NX PeLLeHNs C NOMOLLbIO PaBHOCW/bHBIX MEPEXOLO0B
NN OCYLLLECTBNAA NPOBEPKY KOPHEW;

NMPUMEHSATb  OCHOBHble  TPUrOHOMETPUYECKMe  opMy/bl  And  npeobpas3oBaHUs
TPUTOHOMETPUYECKNX BbIPaXKEHU;

CBO6GOAHO OMepupoBaTb MOHATUEM: TPUrOHOMETPUYECKOE YpaBHEHWE, MPUMEHSATb
HeobOxoAnMble (POPMY/Ibl /15 peLLEHNS OCHOBHbIX TUMOB TPUTOHOMETPUYECKUX YPaBHEHNIA;

MOENNPOBaTb peaslbHble CUTYaUMW Ha A3blke airebpbl, COCTaBNATb BbIPaKEHWUS,
YpaBHEHUs, HepaBeHCTBa MO YC/MOBMIO 3ajayn, WCCMeAoBaTb MOCTPOEHHbIE MOLen C
MCNO/b30BaHMEM anrnapaTa aireépsbi.

DYHKLUNU U rpaduKN:

CBO6GOAHO OnepupoBaTb MOHATUAMM: (DYHKUWSA, CNOCOObI 3afaHns (YHKLUW, B3aVMHO
obpaTHble (YHKUMK, KOMMO3UUMSA (PYHKUWA, rpatiuk (PYHKUMKW, BbIMOMAHATL 3/EMEHTapHbIe
npeo6pa3oBaHNs rpavikoB PYHKLMIA;

CBO6GOAHO OMepuvpoBaTb MOHATUAMMW: 06/1aCTb OMpPeAeneHnss M MHOXECTBO 3HAYeHWM
(DYHKUMW, HYNN PYHKLMKX, MPOMEXYTKN 3HAKOMOCTOSHCTBA;

CBO6GOAHO OMepupoBaTb MOHATUAMU: YETHbIE N HEYETHbIE (PYHKLMKU, Nepuogmuyeckme
(DYHKUMM, MPOMEXYTKM MOHOTOHHOCTU (PYHKLMK, MakCUMyMbl UM MUHUMYMbl (QYHKLMK,
Hamb0/bLLEee Y HaMMeHbLLEE 3HaYeHVe PYHKLMN Ha MPOMEXYTKE;

CBO6GOAHO OMepupoBaTb MOHATMAMMW: CTENeHHas (YHKUUA C HaTypasibHbIM U LefbIM
nokasarenem, rpauk CTeneHHOM (hYHKUMM C HaTypasibHbIM W LeNbIM MoKasaTeneM, rpafuk
KOPHS N-01 CTeNeHn Kak (PYHKLUM 06paTHOM CTENEHN C HAaTypasibHbIM NOKasaTeneMm;

OMepupoBaTb MOHATUAMW: JIMHEHas, KBagpaTuyHas W APO6HO-NMHeRHas QYHKUMK,
BbINO/HATH 3/1EMEHTAPHOE NCCeA0BaHME Y NOCTPOEHNE UX TPaNKOB;



CBO6GOAHO OMepvpoBaTb MOHATUAMM: MOKasaTeslbHas W forapuimmyeckas PyHKUMK, nX
CBOWCTBa U rpatnKm, UCMob30BaTh UX rpafuky AN PeLleHns YpaBHEHNIA;

CBO6GOAHO OnepupoBaTh MOHATUMSAMW: TPUrOHOMETPUYECKAs OKPYXXHOCTb, OrpeaeneHue
TPUTOHOMETPUYECKMX (DYHKLMIA YACNOBOTIO apryMeHTa;

MCNo/b30BaTh rpaukn (HYHKUWIA ANs UCCNefoBaHWs MPOLECCOB M 3aBUCUMOCTEN npu
PeLeHnn 3ada4 13 Apyrux yvyebHbIX MPeamMeToB M PeasibHOM XKU3HW, BblpakaTb (hopMynamu
3aBMCUMOCTMN MeX/Y Be/IMYMHaMMU,;

Hauyana matemaTmyeckoro aHamsa:

CBOGOAHO OrMepupoBaTb MOHATUAMU: apUPMETUYECKas U reoMeTpuyeckas Nporpeccus,
OeCKOHeYHO ybblBatoLas reoMmeTpuyeckas NPorpeccus, TMHENHbIA N 3KCMOHEHUMa/IbHbIA POCT,
(hopmyna CNoXHbIX MPOLEHTOB, UMETb NPeACTaB/IEHNE O KOHCTaHTE;

MCNO/b30BaTh MPOrpPeccun ANa peLleHns peasibHbIX 3afay NPUKIagHOro xapakrepa;

CBO6GOAHO  OnepupoBaTb  MOHATMSAMW:  MOCNEA0BATENbHOCTb,  CMOCOObI  3afaHus
nocnefoBarTe/IbHOCTe, MOHOTOHHbIE U OFPaHNYeHHbIe NOCeA0BaTENbHOCTI, MOHUMATb OCHOBbI
3apOXKAeHMst MaTeMaTUYeCKOro aHain3a Kak aHamnsa 6eCKOHeYHO MasblX;

CBO6GOAHO OMNepuvpoBaTb MOHATUAMM: HENPepbIBHbIE (DYHKUMM, TOUKM paspbiBa rpauka
(PYHKLMKN, aCMMNTOTbI rpadmka PyHKUNK;

CBO6GOAHO OMepvpoBaTb MOHATMEM: (PYHKUUA, HEMnpepbiBHas Ha OTPe3ke, MPUMEHSATb
CBOWCTBa HernpepbIBHbIX PYHKLUMIA AN peLleHns 3aaay;

CBO6GOAHO OMepuvpoBaTb MOHATUAMMW: MepBas W BTOpas MPOM3BOAHbIE  (DYHKLMMK,
KacaTte/ibHas K rpamky yHKumu;

BbIYACNATL MPOU3BOAHBIE CYMMbI, MPOU3BEAEHNS, YACTHOrO M KOMMO3UUMK  [BYX
(hYHKUWMIA, 3HaTb NPOU3BOAHbIE 3/1EMEHTAPHbIX (DYHKLMNA;

MCNO/b30BaTb FEOMETPUYECKUNIA U PU3NYECKMIA CMbICI NPOM3BOAHOM A4N15 peLleHmns 3afay.

MHoO>ecTBa 1 orunka:

cBO60OAHO OMepPUPOBaTb NOHATUAMN: MHOXECTBO, OMNepaL M Haf MHOXEeCTBaMu;

MCNO/b30BaTh TEOPETUKO-MHOXECTBEHHBIN annapar 411 onvucaHust peasibHbIX NPOLEeccoB
1 SABNEHWIA, NPU peLleHnn 3aga4 13 Jpyrnx y4ebHbIX NpeameTos;

CBO6GOAHO OnepupoBaTh MOHATUAMU: ONpefeNieHne, Teopema, YpaBHeHWe-CNefCcTBue,
CBOMCTBO MaTemaTMyecKoro 00bekTa, [OKa3aTe/lbCTBO, PaBHOCW/IbHbIE  YpPaBHEHUS W
HepaBeHCTBa.



K KOHUy 06yuyeHuss B 11 Knacce o6y4aroWMics NOAy4ynT cnegylowme npeameTHble
pe3ynbTaTbl MO OTAENbHbIM TEMaM pabouyeit Mporpammbl YH4eOHOro Kypca «Anrebpa u Havana
MaTemMaTnM4eckoro aHaimsa:

Uwncna n BblUUCEHNSA:

CBOGOAHO OnepupoBaTb MOHATUAMU: HaTypa/lbHOE W LeN0e  YMCI0, MHOXeCTBa
HaTypa/ibHbIX U LefbIX YACen, NCM0Nb30BaTh NPU3HaKM AenumocTtu Lenbix yncen, HOA n HOK
HaTypa/lbHbIX YNCEN A/15 peLleHns 3a4ad, NPUMEHSTb anropuTm EBknAa;

CBO6GOAHO OMepmpoBaTh MOHATUEM OCTaTKa Mo MOAY/H0, 3aMnuCbiBaTh HaTypaslbHble Yncna
B Pa3/INYHbIX MNO3ULMOHHbLIX CUCTEMAX CUUC/IEHNS;

CBO6GOAHO OnepupoBaTh MOHATUSAMMW: KOMIIEKCHOE YMC/IO M MHOXECTBO KOMM/IEKCHbIX
yuncen, NPeacTaBnATb KOMIM/EKCHbIE YMCa B airebpanyeckoin 1 TPUrOHOMETPUYECKON (opme,
BbINOMHATL apUPMETUYECKME OnepaLmn ¢ HAMU 1 N306paxkaTb Ha KOOPAMHATHOM MI0CKOCTW.

YpaBHEHNA U HEpaBEHCTBA!

CBOGOAHO  OrnepupoBaTb  MOHATUAMMW:  MppauvOHasibHble,  MOKasaTe/lbHble U
norapnpMmyecKmne HepaBeHCTBa, HaXOANTb UX PeLLEeHUs C NOMOLLbIO PaBHOCU/IbHbLIX NMEepPexooB;

OCYLLIECTB/IATH OTOOP KOPHE NMpu peLLeHn TPUroHOMETPUYECKOTO YpaBHEHUS;

CBO6GOAHO OnepupoBaTb MOHATUEM TPUTOHOMETPUYECKOE HEpPaBeHCTBO, MPUMEHSATb
HeobxoAMMble (POPMY/Ibl 415t PELLEHNS OCHOBHbIX TUMOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBO6GOAHO OrnepmpoBaTtb MOHATUAMM: CUCTEMA U COBOKYMHOCTb YPaBHEHUIA N HEPABEHCTB,
PaBHOCW/IbHbIE CUCTEMbI U CUCTEMBbI-CNIEACTBUSA, HAXOAUTb PELLEeHUst CUCTEMbI 1 COBOKYMHOCTeN
pauMOHa/IbHbIX, MPPaLMOHa/IbHBIX, MOKa3aTe/lbHbIX W IOrapuMUYECKUX YpaBHEHUIA W©
HepaBEeHCTB;

pewaTb pauMoHa/bHble, MppauMOHasbHble, MOKa3aTe/lbHble, NorapuMuyeckne K
TPUrOHOMETPUYECKME YPABHEHUSA 1 HEpPaBEHCTBA, CoepXKallne MOAYIN U NapameTpbl;

NPUMEHATb rpauyeckmne MeToAbl ANA PeLleHNs YpaBHEHWIA 1 HEPABEHCTB, a TakxKe 3a4aq
C napameTpamu;

MOAENNPOBaTb peaslbHble CUTYaUMW Ha A3blke airebpbl, COCTaBNATb BbIPaXKEHWUS,
YpaBHEHUs, HepaBeHCTBA W WX CUCTEMbl MO YCMOBUIO 3afayn, WUCCNefoBaTb MOCTPOEHHbIE
MOZENM C UCMNOJIb30BaHMEM annapara anredpbl, MHTEPNPETUPOBATL MOJTYYEHHbIN pe3y/bTar.

DPYHKLUNU U rpadmKN:

CTPOUTb rpadikv KOMNO3ULMWM (DYHKUMIA C MOMOLLIO 3/1IEMEHTAPHOI0 MCCNefoBaHUs U
CBOMCTB KOMMO3ULMKN ABYX (DYHKLMIA;

CTPOUTb TreoMeTpuyeckre o06pasbl YypaBHEHWA W HepaBeHCTB Ha KOOPAMHATHOM
NNOCKOCTH;

CBO6GOAHO OMNepPUPOBaTb NOHATUAMW: TPaINKN TPUTOHOMETPUYECKNX PYHKLWIA;

NPUMEHATb (DYHKLMW A4/ MOZENMPOBAHUS 1 UCCNEA0BaHNSA peasibHbIX NMPOLLECCOB.

Hauyana matemaTnyeckoro aHamsa:

MCNO/Mb30BaTb MPOU3BOAHYIO N8 MCCNefoBaHMS  (DYHKUMM Ha MOHOTOHHOCTb U
3KCTPEMYMbI;

Haxo4uTb HanbosbLLEe N HaMMEeHbLLIEE 3HaYeHMst (DYHKLUW HENPEPbIBHOW Ha OTPE3KE;

MCNO/b30BaTh MPOM3BOAHYIO /19 HAXOXAEHWS HaUNy4LIero pelleHnst B NpUKNagHbIX, B
TOM 4ucfie CoUMabHO-3KOHOMUYECKUX, 3afadax, AJ/19 ONnpefeneHns CKOPOCTU U YCKOPeHMs
npotecca, 3agaHHOro GopMynoin Unn rpadmkom;

CBO60OAHO ONepupoBaTh MOHATUAMU: NepBO0OPa3Has, OnpeaeNEHHbIA NHTerpas, Haxo4uTb
nepBoobpasHble 3M1IEMEHTAPHbIX (YHKUMA W BbIYUCASATL MHTErpas no opmyne HbHTOHa-
NeinbHNnua;

Haxo4uTb MNOLAaAM NIOCKMX (UTYP U 06BEMBI TE/T C MOMOLLLIO MHTErpana;

MMEeTb MpeacTaB/ieHne O MaTeMaTUyYeCKOM MOZENMPOBaHUM Ha MpUMepe COCTaBleHUs
anddepeHumanbHbIX YpaBHEHUI;



pellaTb NPUKNaaHbIe 3adaqv, B TOM YMC/E COLMaNbHO-9KOHOMMYECKOTO 1 (DU3NUYECKOro
XapakTepa, CpeicTBaMM MaTeMaTUUYECKOro aHan3a.



TEMATUYECKOE NJ1IAHNPOBAHWE
10 KJTACC

Ne

HanmeHoBaHVe pa3genos 1 Tem

KonnyectBo yacoB

KOHTpPO/bHbIE

lNMpakTnyeckune

ONEeKTPOHHble
(unpposble)

n/n nporpamMmbl Bcero obpasoBaTe/ibHble
paboThbl paboThbl pecypChl

MHOXeCTBO AeNCTBUTENbHBIX YMCEN.

1 MHorouneHbl. PaunoHasibHblE YpaBHEHUSA 1 24 1
HepaBeHCcTBa. CUCTEMbI INHENHBIX
ypaBHeHui

) PyHKUMK 1 rpadmkn. CTeneHHas yHKLUA C 12 1
LieNlbiM NoKasaTesiem

3 ApUHMETNYECKNIA KOPEHb N-0iA CTEMEHN. 15 1
VppauunoHaibHble ypaBHeHUS

4 MokasartenibHas yHKUMA. MNMokasaTesibHble 10 1
ypaBHeHus

5 Norapugpmuyeckas pyHKUmS. 18 1
JNorapugpmuyeckme ypaBHeHUs

6 TpUroHOMETPUYECKME BbIPAXKEHUSA U 29 1
ypaBHeHus
[NocnenoBaTenbHOCTM U NpPOrpeccum 10
HenpepbiBHbIe (hyHKLUMKW. [1ponsBogHas 20

9 I'IOBToPeHme, 00606LLeHVE, cMcTeMaTM3aLMA 5 ’
3HaHUI

OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 136 10 0




11 K/TACC

KonnyecTtBo yacoB

ONEeKTPOHHbIe

Ne HanmeHoBaHWe pas3genos v Tem (undposble)
n/n nporpamMmbl Bcero KoHTponbHbIe | [pakTudeckie obpasoBaTesibHble
paboThbl paboThbl pecypChl
1 V|CCI1€,CI,OB&HI:I€ (hYHKLMI C NOMOLLbHO 29 1
NPON3BOAHOM
2 MepBoO6pasHas 1 NHTerpan 12 1
3 I"padmky TPUroOHOMETPUYECKNX (YHKLNIA. 14 1
TpUroHOMeTprYeCKMe HepaBeHCTBa
4 VppauroHanbHble, MoKasaTesbHbIe U o4 1
norapugMmnYeckme HepaBeHCTBa
KomnneKkcHble yncna 10
HaTypasibHble ¥ Lenble yncna 10
Cuctembl paumoHasIbHbIX, MpPaLOHaIbHbIX
7 nokKasarte/ibHbIX 1 IOrapuihMUYeCcKmX 12 1
ypaBHeHWI
8 3afaym ¢ napameTpamm 16 1
9 I'IOBToPeHme, 06006LLeHMe, cncTemMaTm3aLms 16 )
3HaHWI
OBLLEE KOJIMYECTBO YACOB MO NMPOrrPAMME 136 10 0







MOYPOYHOE NMJTAHNPOBAHWNE

10 KJTACC
KonnyecTtso yacoB ONEeKTPOHHble
[0]
:/_n Tema ypoka Bcero KOHTponbHbIe | [NpakTnyeckne ﬁ:;jeHm gggaF;gi:feanble
paboThbl paboThbl pecypChbl
1 MHO0XecTBo, onepaunn Hag MHOXecTBamu 1
N NX CBONCTBA
2 [wnarpammbl Oiinepa-BeHHa 1
3 [MprMeHeHWe TeopPeTUKO-MHOXECTBEHHOTO 1
annapara 4ns peLleHuns 3agau
PaymoHasibHble Yncna. OB6bIKHOBEHHbIE U
4 [eCATUYHbIE APO6U, NPOLIEHTBI, 1
OeCKOHeYHble Nepuoanyeckune apobm
PaymoHasibHble Yncna. OB6bIKHOBEHHbIE U
5 [eCATUYHbIE ApO6K, MPOLEHTHI, 1
OeCKOHeYHble Nepuoanyeckune apoobm
6 MprMeHeHWe 4pobeit 1 NPOLEHTOB A1 1
peLleHns NpUKNagHbIX 3a4a4
; MprMeHeHWe 4pobeit 1 NPOLEHTOB A1 1
peLleHns NpUKNagHbIX 3a4a4
8 [JelicTBuTENbHbIE YMCNa. PaumoHabHbIe 1 1
nppaumoHaibHble yncna
9 AprhmeTryecKkme onepawmu ¢ 1
[eCTBUTE/IbHBIMY YCNaMK
10 Mo,el,ynb [eCTBUTE/IbHOTO YunCna 1 ero 1
cBOUCTBa




11

Mp6IMKEHHBIE BbIYMCNEHUS, NpaBuia
OKPYTr/eHNs, NPUKNAKa U OLleHKa
pe3ynbTaTa BblYMC/IEHWUI

12

OCHOBHble MeTO/lbl PELLUEHNS LieNbIX 1
[PO6HO-PaLMOHa/bHbIX YPaBHEHUI 1
HepaBEeHCTB

13

OCHOBHble MeTO/lbl PELLUEHNS LieNbIX 1
[PO6HO-PaLMOHabHbIX YPaBHEHNI U
HepaBEeHCTB

14

OCHOBHble MeTO/lbl PELLUEHNS LieNbIX 1
[PO6HO-PaLMOHabHbIX YPaBHEHUI U
HepaBEeHCTB

15

MHOrouneHbl 0T OAHOW NepeMeHHOIA.
[eneHvne MHOrou4neHa Ha MHOTOU/EH C
ocTaTKoM. Teopema besy

16

MHOrouneHb! € LenbiM1 Ko3(h(puumeHTamu.
Teopema Bueta

17

PeLLeHne CUCTEM JIMHENHBIX YpaBHEHUI

18

PeLLeHne CUCTEM JIMHENHBIX YpaBHEHUI

19

Matpuua CUCTeMbI INHENRHbIX YPaBHEHWIA.
Onpefenntens MaTpuLpbl 2x2, ero
reoMeTpPUYeCKnin CMbIC/ U CBOICTBA;
BbIYMC/IEHWNE Er0 3HAYEHUS

20

Onpefenntens MaTpuLpbl 2x2, ero
reOMEeTPUYECKNIA CMbIC/ U CBOWCTBA;
BbIYMC/IEHNE Er0 3HAYEHUS

21

MpyMeHeHWe onpeaennTens 415 peLLeHns
CUCTEMbI JIMHENHBIX YPaBHEHWI




22

PeLleHne NpuKnagHbIX 3a4a4 ¢ MOMOLLbLO
CUCTEMbI JIMHENHBIX YPaBHEHWI

23

PeLleHne NpuKnagHbIX 3a4a4 ¢ MOMOLLbLO
CUCTEMbI JIMHENHBIX YPaBHEHWI

24

KoHTposibHas paboTa: "PaumoHanbHble
ypaBHeHUA 1 HepaBeHCTBa. CUCTEMDI
NMHENHBIX YpaBHEHNIA"

25

®YHKLMA, Cnocobbl 3aaHNs QYHKLMN.
B3anmHo 06paTHble hyHKLmK. KoMnosuupms

(hyHKL M

26

"patnK PyHKLUMN. DNeMeHTapHble
npeo6pa3oBaHNs rpaikoB PYHKLMI

27

O6nacTb onpeaeneHnst U MHOXKECTBO
3HaYeHUA hyHKUMK. Hynu yHKUMK,
[MpomMeXyTKM 3HaK MNOCTOAHCTBA

28

UBTHble N HeYETHbIE (DYHKL M.
Mepurognyeckne PYyHKUUA. TIPOMEXYTKM
MOHOTOHHOCTY (DYHKLMN

29

MakcumyMbl 1 MUHUMYMbI PYHKLAN.
Haunbosnbluee 1 HaMMeHbLLee 3HaYeHne
(PYHKLMN Ha MPOMEXYTKe

30

NnHeiHas, KBagpaTnUyHasa 1 Lpo6HO-
NNHENHasA (yHKLMM

31

AnemeHTapHOe MccnefoBaHune n
NOCTPOEHME rPaPUKOB ATUX (DYHKLNIA

32

AnemeHTapHOe MccnefoBaHune n
NOCTPOEHME rPaPUKOB ATUX (DYHKLNIA

33

CTeneHb ¢ LenbIM NokasatesieM. BUHoM




HblOTOHA

CTeneHb ¢ LenbIM NokasatesieM. BUHoM

34 HbloTOHa
CreneHHas (hyHKLMA C HATYPa/IbHbIM U

35 LienbIM NoKasatenem. EE& ceolictsa u
rpacmk

36 KoHTposibHas paboTa: "CreneHHas
(hyHKUWMA. EE cBolicTBa U rpadmnk”

37 ApmqamequeCKmﬁ:(opeHb HaTypasbHOWA
CTErMeHn 1 ero CBOMCTBA

38 ApmqamequeCKmﬁ:(opeHb HaTypasbHOWA
CTEMeHn 1 ero CBOMCTBA

39 Mpeobpa3oBaHMs YNCIOBbIX BbIPXKEHWA,
cofepXaLmx CTerneHn 1 KOpHU

40 Mpeobpa3oBaHMs YNCIOBbIX BbIPXKEHWIA,
cofepxaLmx CTerneHn 1 KOpHU

41 Mpeobpa3oBaHMs YMNCIOBbLIX BbIPXKEHWIA,
cofepxaLmx CTerneHn 1 KOpHU
ppayunoHaibHble ypaBHeHUA. OCHOBHbIE

42 MeTOAbl PeLLeHns nppaunoHaIbHbIX
ypaBHeHWI
WppayunoHaibHble ypaBHeHUA. OCHOBHbIE

43 METOAbI PeLLeHNs nppaLoHasIbHbIX
ypaBHeHWI
ppayunoHaibHble ypaBHeHUA. OCHOBHbIE

44 METO/bl pPeLLeHNsa nppaLoHaIbHbIX
ypaBHeHWI

45 PaBHOCW/bHbIE Nepexoabl B peLLeHnn




MppaLyoHabHbIX YpaBHEHUIA

PaBHOCW/IbHbIE MEPexo/bl B PELLEHNN

46 MppauvoHa/IbHbIX YpaBHEHWIA

47 PaBHOCU/IbHbIE Nepexoabl B EeLueHmm
NppaLMoHaIbHbIX YpaBHEHWIA

48 PaBHOCU/IbHbIE Nepexoabl B EeLueHmm
NppaLMoHaIbHbIX YpaBHEHWIA
CsoiicTBa 1 rpak KOpHS N-0i CTENeHN

49 Kak (DYHKLMN 06paTHOM CTeneHu ¢
HaTypa/ibHbIM MoKa3aTesiem
CsoiicTBa 1 rpak KOpHs N-0i CTENeHN

50 KaK yHKLMN 06paTHOIN CTENEHN C
HaTypa/ibHbIM MoKa3aTesiem
KoHTponbHas paboTa: "CBoicTBa U rpagink

ol KOpHS N-01 cTeneHun. MppaumoHasbHble
ypaBHeHUA"

59 QTeﬂeTb C paumoHasibHbIM NnoKasartesnem u
eé CBOICTBa

53 QTeﬂeTb C paumoHasibHbIM NnoKasartenem u
eé CBOICTBa

54 QTeﬂeTb C paumoHasibHbIM NnoKasartesnem u
eé CBOICTBa

55 Moka3zaTesibHas PYHKLMA, e€ CBONCTBA U
rpacmk

56 Vicnonb3oBaHue rpavaMKa (yHKLMKN ana
peLleHns ypaBHEHWIA

57 Kcnonb3oBaHue rpagmka pyHKUMn ons

peLLeHNs ypaBHEHI




MokasaTtesnibHble ypaBHeHNA. OCHOBHbIe

58 MeTO/Abl PeLLeHNs NnoKasaTe ibHbIX 1
ypaBHeHWI
MokasaTenbHble ypaBHeHUA. OCHOBHbIe

59 MeTO/Abl PeLLeHNs NnoKasaTe ibHbIX 1
ypaBHeHWI
MokasaTenbHble ypaBHeHUA. OCHOBHbIe

60 MeTO/bl peLLeHns NoKa3aTe/bHbIX 1
ypaBHeHI

61 KoHTposibHas paboTa: "lNMokasartesibHas 1
(hyHKUMSA. [NoKa3aTe/bHble ypaBHeHUs"

62 Norapum umcna. CeoitcTBa norapugma 1

63 Norapum ymcna. CeoitcTBa norapngma 1

64 Norapudgm umcna. Ceolictsa norapuma 1

65 [JecAaTnyHble 1 HaTypasibHble N0rapuiMbl 1

66 [JecAaTnyHble 1 HaTypasibHble N0rapuiMbl 1

67 Mpeobpa3oBaHve BbIPXKEHWNIA, COAEPXKaLLMX 1
norapugmbl

68 Mpeobpa3oBaHve BbIPXKEHWNIA, COAEPXKALLNX 1
norapumbl

69 Mpeobpa3oBaHve BbIPXKEHWNIA, COAEPXKaLLNX 1
norapugmbl

20 Norapumuyeckas hyHKLUA, e€ CBONCTBA U 1
rpacmk

71 Norapumuyeckas hyHKLUA, e€ CBONCTBA U 1
rpacmk

7 Kcnonb3oBaHue rpagmka pyHKUMn ons 1

peLLeHNs ypaBHEHI




Kcnonb3oBaHue rpagmka pyHKUMn ons

73 peLLeHNs ypaBHEHI
Norapugpmuyeckme ypaBHeHUs. OCHOBHbIE

74 MeTOAbl PEeLLEHUNs TOrapuihMUYecKmx
ypaBHeHWI
Norapugpmuyeckme ypaBHeHUs. OCHOBHbIE

75 MeTOAbl PeLLEHUNs TOrapuihMUYeCcKmX
ypaBHeHWI
Norapugpmuyeckme ypaBHeHUs. OCHOBHbIE

76 MeTOAbl PEeLLEHUNs TOrapuhMUYecKmx
ypaBHeHWI

7 PaBHOCW/IbHbIE NEPexoabl B peLleHnn
NorapnpMMYecKnX ypaBHeHuin

78 PaBHOCWU/IbHbIE NEPexoabl B peLleHnn
NorapnpMmYecKnX ypaBHeHuin

79 KoHTposibHas paboTa: "Jlorapupmmyeckas
(hyHKLMSA. JTorapummyeckme ypaBHeHns"

80 CUHYC, KOCMHYC, TaHTeHC N KOTaHreHC
4MC/IOBOrO aprymeHTa

81 CUHYC, KOCMHYC, TaHTeHC N KOTaHreHC
4MC/IOBOrO aprymeHTa

82 APKCUHYC, apKKOCUHYC N apKTaHIeHC
4MC/OBOrO aprymMeHTa

83 APKCUHYC, apKKOCUHYC N apKTaHIeHC
4MC/IOBOrO aprymMeHTa
TprroHoMeTpryecKas OKPY>KHOCTb,

84 onpeaeneHne TpUroHOMeTpUYeCKnx

(bYHKLWMIA YNCNOBOrO apryMeHTa




TpUroHoMeTprYecKas OKPY>KHOCTb,

85 onpejeneHne TPUroHOMETPUYECKNX 1
(hYHKUWMIA YMCNIOBOr0 aprymeHTa

86 OCHOBHbIe TPUrOHOMETPUYECKME (HOPMY/IbI 1

87 OCHOBHbIe TPUrOHOMETPUYECKME (DOPMY/IbI 1

88 OCHOBHble TPUrOHOMETPUYECKME (HOPMY/IbI 1

89 OCHOBHbIe TPUrOHOMETPUYECKME (DOPMY/IbI 1

90 Hpeo6pa30f;aHme TPUIOHOMETPUYECKNX 1
BbIpaXKeHWA

01 Hpeo6pa30f;aHme TPUIOHOMETPUYECKNX 1
BbIpaXKeHWA

92 Hpeo6pa30f;aHme TPUIOHOMETPUYECKNX 1
BbIpaXKeHWA

93 Hpeo6pa30f;aHme TPUTOHOMETPUYECKNX 1
BbIpaXKeHWA

94 PeLleHne TPUrOHOMETPUYECKMX YPaBHEHNI 1

95 PeLleHWe TPUrOHOMETPUYECKMX YPaBHEHNI 1

96 PeLleHne TPUrOHOMETPUYECKMX YPaBHEHNI 1

97 PeLleHWe TPUrOHOMETPUYECKMX YPaBHEHNI 1

98 PeLleHne TPUrOHOMETPUYECKMX YPaBHEHNI 1

99 PeLleHWe TPUrOHOMETPUYECKMX YPaBHEHNI 1

100 PeLleHne TPUrOHOMETPUYECKMX YPaBHEHNI 1
KoHTpo/ibHas paboTa:

101 "TpUroHOMeTPUYECKIME BbIPaXKEHUA U 1
TPUrOHOMETPUYECKUNE YpaBHEHNA"

102 MocnefoBaTenibHOCTH, CNOCO6bLI 3aaHNs 1

nocnegosatesnibHocTen. MeToq




MaTeMaTNYecKon HAYKLMUN

MOHOTOHHbIe 1 OrpaHNYeHHbIe

103 nocnepgosatenbHOCTU. VicTopua aHanmsa
6eCKOHEYHO MasblX

104 ApumeTryeckas nporpeccus

105 ["'eomeTpunyecKan nporpeccus

106 BeckoHeuHo ybbliBatoLLas reoMeTpuyeckas
nporpeccus

107 Cymma6em«»@?Hoy6uBamumﬁ
reoMeTpryecKor nporpeccun

108 JIHEeRHbIA 1 3KCNOHEeHLMaNbHBIA POCT.
Yncno e. dopmyna CMoXKHbIX NMPOLIEHTOB

109 JIMHEeRHbIA 1 3KCNOHEeHLMaNbHBIA POCT.
Yncno e. Popmyna CMoXKHbIX NMPOLIEHTOB

110 Vcnonb3oBaHWe Nporpeccumn 4ns peLleHuns
peasibHbIX 334a4 NPUKIaAHOIo Xapakrepa

111 KoHTpo/ibHas paboTa:
"lMocnepgoBatenbHOCTU M Nporpeccumn’

112 HenpepbIBHbIE (hYHKLMM 1 NX CBOMCTBA

113 Touka pa3pbiBa. ACMMNTOTbI FpagnKoB
(hyHKL M

114 CsoiicTBa (PYHKLMIA HENPepbIBHbIX Ha
0Tpeske

115 CsoiicTBa (PYHKLMIA HENPepbIBHbIX Ha
0Tpeske

116 MeTof MHTEPBa/IOB 1S PeLLEHUA

HepaBEeHCTB




MeToA UHTEPBANOB [/151 PELLEHMA

117
HepaBeHCTB

118 MeTof MHTEPBa/IOB 1S PeLLEHUA
HepaBeHCTB

119 MpvMeHeHWe CBOMCTB HEMPEPbIBHbIX
(DYHKUMIA oNa pelleHns 3ataq

120 MprYMeHeHWe CBOMCTB HEMPEPbIBHbIX
(hYHKUMIA oNa pelleHns 3ataq

121 MepBas 1 BTOpas Npov3BOAHbIE PYHKLMN

122 Onpe,qeneHmve, reOMETPUYECKNIA CMbICH
NPON3BOAHOM

123 Onpe,qeneHmve, (hM3MYECKNIA CMbIC/
NPON3BOAHOM

124 YpaBHeHUe KacaTeslbHOM K rpatmky
QYHKUMN

125 YpaBHeHUe KacaTeslbHOM K rpatmky
QYHKUMN

126 Mpoun3BOAHbIE 3NIEMEHTAPHbIX (YHKLWI

127 Mpoun3BOAHbIE 3NIEMEHTAPHbIX (YHKLWI

128 Mpoun3BogHas CyMMbl, NPOV3BELEHMS,
4aCTHOMO W KOMMO3MLMMN PYHKLMIA

129 Mpoun3BogHas CyMMbl, NPOV3BELEHMS,
4aCTHOMO W KOMMO3MLMMN PYHKLMIA

130 Mpoun3BogHas CyMMbl, NPOV3BELEHMS,
4aCTHOMO W KOMMO3MLMMN PYHKLMIA

131 KoHTposibHas paboTa: "lMponssogHasn™

132 lMoBTOpeHME, 0606LLEHNE, CUCTEMATU3ALIMSA




3HaHWIA: "YpaBHeHUA"

lMoBTOpeHME, 0606LLEHNE, cUCTEMATU3ALMSA

133 C o B 1
3HaHUN: "DYHKL MM
134 iToroeas KOHTpO/bHaA paboTa
135 iToroeas KOHTpONbHaA paboTa
136 I'IOBToPeHme, 00606LLeHME, cMcTeEMaTM3aLMA 1
3HaHWI
OBLWEE KOJTMYECTBO YACOB IO 136 10

NMPOrPAMME




11 K/TACC

Ne
n/n

Tema ypoka

KonnyectBo yacoB

KOHTpPO/IbHbIE

Bcero
paboThbl

lNMpakTnyeckune
paboThbl

Jata
N3y4yeHuns

ONEeKTPOHHbIe

uM@dpoBble
obpasoBaTesibHble

pecypcbl

MprMeHeHMe NPON3BOAHON K
ncenefoBaHnio (yHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb!

MprMeHeHWe NPON3BOAHON K
ncenefoBaHnio (yHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb!

MprMeHeHWe NPON3BOAHON K
ncenefoBaHnio (yHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb!

MprMeHeHWe NPON3BOAHON K
ncenefoBaHnio (yHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb!

MprMeHeHWe NPON3BOAHON K
ncenefoBaHnio (yHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb!

MprMeHeHWe NPON3BOAHON K
ncenefoBaHnio (yHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb!

HaxoxaeHne Hanbo/bLero u

HaMMEHbLLIEro 3HaUYEHNs! HENPepPbIBHOM

(PYHKL MM Ha OTpe3ke

HaxoxaeHne Hanbo/bLero u




HaMMeHbLLEro 3HaueHust HenpepbIBHOWA
(PYHKL MW Ha OTpe3ke

HaxoxaeHne HanbobLIero 1
HaMMeHbLUEro 3HaueHust HenpepbIBHOA
(PYHKL MW Ha OTpe3ke

10

HaxoxaeHne HanbobLIero 1
HaMMeHbLUEro 3HaueHust HenpepbIBHOA
(PYHKL MM Ha OTpe3ke

11

HaxoxaeHne HanbobLIero 1
HaMMeHbLUEro 3HaueHust HenpepbIBHOWA
(PYHKL MM Ha OTpe3ke

12

HaxoxaeHne HanbobLIero 1
HaMMeHbLUEro 3HaueHust HenpepbIBHOWA
(PYHKL MM Ha OTpe3ke

13

MprvMeHeHWe NPON3BOAHON A1
Hax0XeHWst HanyuyLLero pewleHns B
NPUKNaAHbIX 3aga4ax

14

MpyMeHeHWe NPON3BOAHON A1
Hax0XeHWst HanyuyLLero pewleHns B
NPUKNaAHbIX 3aga4ax

15

MprvMeHeHWe NPON3BOAHON A1
ornpegeneHnst CKopocTu U YCKOPeHMs
npotecca, 3agaHHOro GopMynon nnm
rpaukom

16

MprvMeHeHWe NPON3BOAHON A1
onpegeneHnst CKopocTu U YCKOPeHus
npotecca, 3agaHHOro GopmMynon nnm
rpaukom




17 Komnosunums gyHKuUmi

18 Komnosunums gyHKumi

19 Komnosunums gyHKuUmi

20 FeomeTpmqe05meo6pa3b|ypaBHeHmﬁ Ha
KOOPAWHATHOM NIOCKOCTH

21 FeomeTpmqe05meo6pa3b|ypaBHeHmﬁ Ha
KOOPAWHATHOM NIOCKOCTH

99 KoHTposibHas paboTa: "MccnefosaHve
(hYHKUWMIA C MOMOLLbO MPOM3BOAHON"

93 MepBOO6pa3Has, 0CHOBHOE CBOMCTBO
nepBoobpasHbIX

24 MepBOO6Pa3HbIe 3N1EMEHTAPHbLIX (DYHKLNIA
MpaBrna HaxoXaeHNs NepBoobpasHbIX

o5 MepBOO6Pa3HbIe 3N1EMEHTAPHbLIX (DYHKLNIA
MpaBrna HaxoXaeHNs NepBoobpasHbIX

26 WHTerpan. FeomMeTpryecknin CMbICn
NHTerpana

27 BbluncneHve onpeaenéHHOro nHTerpana
no gopmyne HotoToHa-J1enbHMLA

)8 BbluncneHve onpeaenéHHOro nHTerpana
no qopmyne HotoToHa-J/1enbHMLA

29 MprYMeHeHWe NHTerpana Ans HaxoXaeHus
nnowagen NIoCKMX uryp

30 MprYMeHeHWe NHTerpana Ans HaxoXaeHus
00BbEMOB reOMeTPUYECKNX TN

31 MpyMepb! pelleHnii audhepeHUManbHbIX

ypaBHeHI




MpyMepbI pelleHnii audhepeHUManbHbIX

32 o
ypaBHEHWIA
MaTemaTnyeckoe mMoenmpoBaHme

33 peasbHbIX MPOLLECCOB C MOMOLLILIO
AndhepeHUManbHbIX YpaBHeEHWI

34 KoHTposbHas paboTa: "lMepBoobpasHas 1
NHTerpan”

35 TpUroHOMeTpUYeCKme PYHKLMN, UX
CBOWCTBa U rpagmku

36 TpUroHOMeTpUYeCKMe PYHKLMK, UX
CBOWCTBa U rpagmku

37 TpUroHOMeTpUYeCKme PYHKLMK, UX
CBOWCTBa U rpagmku

38 TpUroHOMeTpUYeCKme PYHKLMN, UX
CBOWCTBa U rpagmku

39 TpUroHOMeTpUYeCKme PYHKLMK, UX
CBOWCTBa U rpagmku
OT6Op KOPHEN TPUTOHOMETPUYECKNX

40 YpPaBHEHUI C NOMOLLbHO
TPUIOHOMETPUYECKOIN OKPYXXHOCTY
OT6Op KOPHEN TPUTOHOMETPUYECKNX

41 YPaBHEHWIA C NMOMOLLbIO
TPUIOHOMETPUYECKOIN OKPYXXHOCTY
OT6Op KOPHEN TPUTOHOMETPUYECKNX

42 YPaBHEHWIA C NMOMOLLbHO
TPUIOHOMETPUYECKOIN OKPYXXHOCTY

43 OT60p KOPHEN TPUrOHOMETPUYECKNX

YpPaBHEHUI C NOMOLLbHO




TPUrOHOMETPUYECKOI OKPYXKHOCTM

PeLLeHne TPUroHoOMeTpUYeCcKmx

44
HepaBeHCTB

45 PeLLeHne TPUrOHOMETPUYECKUX
HepaBeHCTB

46 PeLLeHne TPUrOHOMETPUYECKUX
HepaBeHCTB

47 PeLLeHne TPUrOHOMETPUYECKUX
HepaBeHCTB
KoHTposibHas paboTa: "IMpatmkm

48 TPUTOHOMETPUYECKNX (YHKLNIA.
TpPUroHOMETPUYECKNE HEpPaBEeHCTBA"

49 OCHOBHble METOAbI peLleHuns
noKasarte/lbHbIX HepaBeHCTB

50 OCHOBHble METOAbI peLleHuns
nokKasarte/lbHbIX HepaBeHCTB

51 OCHOBHble METOAbI peLleHuns
nokKasarte/lbHbIX HepaBeHCTB

59 OCHOBHble METOAbI peLleHus
nokKasarte/lbHbIX HepaBeHCTB

53 OCHOBHble METOAbI peLleHus
norapnumnYecKnx HepaBeHCTB

54 OCHOBHble METOAbI peLleHuns
norapnmnYecKnx HepaBeHCTB

55 OCHOBHble METOAbI peLleHuns
norapnmnYecKnx HepaBeHCTB

56 OCHOBHble METOAbI peLleHuns

norapnmnYecKnx HepaBeHCTB




OCHOBHbIE MeTO/bI PeLLeHNs

> nppaLmoHaIbHbIX HePaBEHCTB
58 OCHOBHble METOAbI peLleHuns
nppaLmoHaIbHbIX HePaBEHCTB
59 OCHOBHble METOAbI peLleHuns
nppaLmoHaIbHbIX HePaBEHCTB
60 OCHOBHble METOAbI peLleHuns
nppaLmoHaIbHbIX HePaBEHCTB
61 I"paghnyeckme MeToAbl peLLeHuns
MppauvoHa/IbHbIX YpaBHEHWIA
62 I"paghnyeckme MeToAbl peLLeHuns
MppauvoHa/IbHbIX YpaBHEHWIA
63 I"paghnyeckme MeToAbl peLLeHuns
noKasaTe/lbHbIX YpaBHEHWIA
64 I"paghnyeckme MeToAbl peLLeHuns
nokKasarte/lbHbIX HepaBeHCTB
65 I"paghnyeckme MeToAbl peLLeHuns
NorapnpMnYecKnX ypaBHeHuin
66 I"paghnyeckme MeToAbl peLLeHuns
norapnumnYecKnx HepaBeHCTB
67 I"paghnyeckme MeToAbl peLLeHuns
norapnumnYecKnx HepaBeHCTB
I"paghnyeckme MeToAbl peLLeHuns
68 nokKasarte/ibHbIX 1 I0rapuihMUYeCcKmX
ypaBHeHI
I"paghnyeckme MeToAbl peLLeHuns
69 nokKasarte/ibHbIX 1 IOrapuihMUYeCcKmX

ypaBHeHUI




70

I"pathnyeckme MeTo/bl PeLLeHmns
nokasaTe/lbHbIX 1 NIOrapuhMmMYecKmnx
HepaBEeHCTB

71

I"pathnyeckre MeTo/pbl PeLLeHmns
nokasaTe/lbHbIX 1 NIOrapuhMmMYecKmnx
HepaBEeHCTB

72

KoHTposibHas paboTa: "VppaymoHaibHble,
rnokasare/ibHble 1 florapumMmyeckme
HepaBeHcCTBa"

73

KomnnekcHble uncna. Anrebpavyeckas v
TPUrOHOMETpUYecKas (POPMbI 3anmcu
KOMIMMEKCHOro yncna

74

KomnnekcHble uncna. Anrebpavyeckas v
TPUrOHOMETpUYecKas (POPMbI 3anmcu
KOMIMMEKCHOro yncna

75

ApurhmeTryecKme onepawmm ¢
KOMMEKCHbIMW Y1cnamu

76

ApurhmeTryecKme onepawmm ¢
KOMMEKCHbIMW Y1cnamu

7

306paxkeHre KOMMNEKCHbIX YACEN Ha
KOOPANHATHOW NJIOCKOCTK

78

306paxkeHe KOMMNEKCHbIX YACEN Ha
KOOPANHATHOW NJIOCKOCTK

79

dopmyna Myaspa. KopHu n-oi1 cTeneHu
N3 KOMMNEKCHOIo Ymcna

80

dopmyna Myaspa. KopHu n-0i1 cTeneHu
N3 KOMMNEKCHOIo Ymcna

81

lNpnMeHeHne KOMMNIEeKCHbIX Yncen ana




PELLEHNA (U3NYECKIX U TEOMETPUUECKMX
3adau

KoHTposibHas paboTa: "KomniekcHble

82 .
yucna

83 HaTypasibHble 1 Lefble ynicna

84 HaTypanbHble 1 uenble uicna

85 IMpumeHeHWe NpU3HaKoB AeNMMOCTH
LienbIX yncen

86 IMpumeHeHWe NpPU3HaKoOB AeIMMOCTH
LienbIX yncen

87 IMpumeHeHWe NpU3HaKoB AeIMMOCTH
uenbix yncen: HOA n HOK

88 [MpumeHeHWe NpU3HaKoB AeMMOCTH
uenbix yncen: HOA n HOK

89 [MpumeHeHWe NpU3HaKoOB AeNMMOCTH
LieNbIX YMCeN: OCTaTKM No MOAY/HO

90 IMpumeHeHWe NpU3HaKoB AeIMMOCTH
LieNbIX YMCeN: OCTaTKM No MOAY/HO
[MpumeHeHWe NpU3HaKoB AeMMOCTH

91 LienbIx yncen: anroputm EBknnga gns
peLleHns 3a4ad B LiesblX Ynucnax

92 KoHTposibHas paboTa: "Teopus LenblX
yncen"
Cuctema 1 COBOKYMHOCTb YPaBHEHWA.

93 PaBHOCW/IbHbIE CUCTEMBI U CUCTEMbI-
CneacTeus

94 Cuctema 1 COBOKYMHOCTb YPaBHEHWA.

PaBHOCU/NbHBIE CUCTEMbI U CUCTEMBI-




CNeacTBumA

OCHOBHbI€ METO/bl PELLEHNSI CUCTEM W

95 o o
COBOKYMHOCTEN paLyoHa/bHbIX YPaBHEHW

OCHOBHble MeTO/ibl PELEHNSA CUCTEM U
96 COBOKYMHOCTEN MppauyoHasibHbIX
ypaBHeHI

OCHOBHble METO/bI PELLEHNS CUCTEM U
97 COBOKYIMHOCTEN NOKa3aTe/bHbIX
ypaBHeHI

OCHOBHble MeTO/lbl PELLEHNS CUCTEM U
98 COBOKYIMHOCTEN NOKa3aTe/bHbIX
ypaBHeHI

OCHOBHble METO/bI PELLEHNS CUCTEM U
99 COBOKYMHOCTEMN /I0rapuMmnyecKmx
ypaBHeHUI

OCHOBHble MeTO/bl PELEHNSA CUCTEM U
100 COBOKYMHOCTEMN /I0rapuMmnyecKmx
ypaBHeHI

[prMeHeHne CUCTEM K peLleHno
maTemaTn4ecKmnx 3afad v 3agad u3

101 pas/InyHbIX 06/1aCTEN HAYKN U peasibHOM
XXU3HW, UHTEepnpeTaumns nosyveHHbIX
pesynbTaToB

[prMeHeHne CUCTEM K peLleHno
maTemaTn4ecKmnx 3afad v 3agad u3

102 pas/InyHbIX 06/1aCTEN HAYKN U peasibHOM
XXU3HW, UHTEepnpeTaumns nosy4eHHbIX
pesynbTaToB




MpUMeHeHVe HePaBEHCTB K PELLEHMIO
mMaTemMaTnyeckmx 3afad 1 3agay 3

103 pasIMyHbIX 06/1aCTEN HAYKN U peasibHOM
YKU3HW, UHTeprpeTaumsa Nony4YeHHbIX
pe3ynbLTaToB
KoHTposibHas paboTa: "Cuctemsl

104 paLMoHabHbIX, MppaLnoHaIbHbIX
nokKasarte/ibHbIX 1 IOrapuhMUYeCcKmX
ypaBHEHWUIA"

105 PaLMoHanbHble ypaBHEHUS € napaMeTpamu

106 PaLoHanbHble HepaBeHCTBa C
napamMmeTpamu

107 PaLMoHanbHble CUCTEMbI C MapaMeTpamm

108 VppaunoHaibHble ypaBHeH s,
HepaBeHCTBa C napamMeTpamu

109 VppaLymoHaibHble CUCTEMBI C
napamMmeTpamu

110 MokasaTeNbHbIe ypaBHEHWA, HEPaBEHCTBA C
napamMmeTpamu

111 [NoKasaTtesibHble CUCTEMbI C NMapaMeTpamm

112 Jlorapugpmuyeckme ypaBHeHUs,
HepaBeHCTBa C napamMmeTpamu

113 Jorapugmuyeckme cUcTembl C
napamMmeTpamu

114 TpUroHOMeTpUYECKME YpaBHEHUS C
napamMmeTpamu

115 TpUroHoMeTpUYeCcKne HepaBeHCTBa C

napameTpamu




116

TpPUroHOMETPUYECKME CUCTEMbI C
napameTpamu

117

[ocTpoeHune u nccnefoBaHne
mMaTemaTU4ecKnx Mogenen peanbHbIxX
CUTYaLMiA C MOMOLLbHO YPaBHEHWIA C
napameTpamu

118

[ocTpoeHune n nccnegosaHne
MaTeMaTUYeCKUX MOENein peasbHbIX
CUTYaLMii C MOMOLLbHO CUCTEM YpPaBHEHWI
C NapameTpamu

119

[ocTpoeHune u nccnefosaHne
MaTeMaTUYeCKUX MOeNein peasbHbIX
CUTYaLMii C MOMOLLbHO CUCTEM YpPaBHEHWI
C NapameTpamu

120

KoHTposibHas paboTa: "3agaun ¢
napametpamu”

121

MoBTOpeEHME, 0606LLEHNE,
cucTemMaTnsaums 3HaHuin: "YpaBHeHNsA"

122

MoBTOpeEHME, 0606LLEHNE,
cucTemMaTnsaums 3HaHuin: "YpaBHeHNsA"

123

MoBTOpeEHME, 0606LLEHNE,
cUCTeMaTn3aLms 3HaHWi: 'Y paBHEHNS.
Cuctembl ypaBHeHWR"

124

MoBTOpeEHME, 0606LLEHNE,
cucTemMaTusaums 3HaHmin: "HepaseHcTea"

125

MoBTOpeEHME, 0606LLEHNE,
cucTemMaTusaums 3HaHwin: "HepaseHcTea"

126

MoBTOpeEHME, 0606LLEHNE,




cucTemMaTusaums 3HaHmin: "HepaseHcTea"

MoBTOpeEHME, 0606LLEHNE,

127 cucTemaTusaums 3HaHmin: “MpounssogHas 1 1
€€ npumeHeHme"
MoBTOpeEHME, 0606LLEHNE,

128 cucTemaTusaums 3HaHuin: “MpounssogHas 1 1
€€ npumeHeHme"
MoBTOpeEHME, 0606LLEHNE,

129 cucTemaTusaums 3HaHuin: “MpounssogHas 1 1
€€ npumeHeHme"
MoBTOpeEHME, 0606LLEHNE,

130 cucTemMaTmnsaums 3HaHuia: "MiHTerpan u ero 1
npUMeHeHne"

131 MoBTOpeHWe, 0600LLEHNE, 1
cucTemMaTusaums 3HaHuin: "@yHkuun'™

132 MoBTOpeHWe, 0600LLEHNE, 1
cucTemMaTusaums 3HaHuin: "@yHkuun'™

133 MoBTOpeHWe, 0600LLEHNE, 1
cucTemMaTnsaums 3HaHuin: "@yHkuun'™

134 IToroeas KOHTpONbHaA paboTa

135 Torosas KoHTpo/ibHas paboTa

136 MoBTOpEHNE, o6o6w,eH|fe, 1
cucTemaTusaunsa 3HaHWUi

OBLLEE KO/TMYECTBO YACOB IO 136 10

NMPOrPAMME







YYEBHO-METOANYECKOE OBECINEYEHNE
OBPA3OBATEJIbBHOI'O NMPOLIECCA
OBASATEJIbHbIE YUYEBEHBIE MATEPUAJIbI A1 YHEHN KA

METOONYHECKNE MATEPUNAJIbI AJTA YUUTENA

LLINDPPOBBLIE OBPA3SOBATE/JIbHBIE PECYPCbI N PECYPCbI CETU

NMHTEPHET






