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PABOYAA NPOI'PAMMA

yuyebHOro npeamerta «Anrebpa n Hayasa maTeMaTUYecKoro

aHanusa. ba3oBblil ypOBeHb»aNa o6yyvatoulmxca 10-11 Knaccos
MOACHUTE/IbHAA 3ATNMNCKA

Pabouyas nporpamma y4eb6HoOro kypca «Anrebpa M Havana maTeMaTM4eckoro aHaamsa» 6a30BOro
ypoBHA Ans obydvarowmxca 10-11 knaccoB paspaboTaHa Ha ocHoBe defepasibHOr0 rocyfapCTBEHHOrO
obpa3oBaTenbHOro CcraHgapTa cpegHero obuwero o6pa3oBaHMsA, C YYETOM COBPEMEHHBIX MUPOBBIX
TpeboBaHUIi, NPeAbABASEMbIX K MaTeMaTUYeCKOMY 06pa30oBaHuio, ¥ Tpaguumii poCcCUIACKOro ob6pasoBaHus.
Peanusaumna nporpamMmbl 06ecneymBaeT 0BajeHMe KIHOYEBbIMY KOMMNETEHLMAMW, COCTaBNAOLWMNMMN OCHOBY
0N CaMOpasBUTUA U HEMPEPbIBHOrO 06pa3oBaHusA, LENOCTHOCTb OOLWEKY/IbTYPHOr0, JIMYHOCTHOTO U
Nno3HaBaTe/IbHOr0 PasBMTUA IMYHOCTU 0BYyYatoLLUXCH.

LESTN N3IYYEHNA YHEBEHOIO KYPCA

Kypc «Anrebpa n Hayana maTeMaTM4YeCcKOro aHanusa» SBASeTCS OAHMM W3 Hanbonee 3HaAYMMbIX B
nporpaMme CTapLUeil LWKOMbl, MOCKOMbKY, C OAHON CTOPOHbI, OH 06ecrneymnBaeT UHCTPYMEHTaNnbHYy 6asy
ANS M3Y4YeHUs BCeX ECTECTBEHHO-HAY4YHbIX KYpCcOB, a C [APYroi CTOPOHbl, (hOPMUPYET NOTMYECKOoe W
abCTpaKTHOE MbILU/IEHNE YYallMXCs Ha YPOBHE, HE0O6XOAUMOM [ANS OCBOEHUS KYpPCOB WH(OpPMAaTUKMK,
06LlLeCTBO3HAHNA, UCTOPWUW, CNOBECHOCTW. B  pamkax [aHHOro Kypca Yyu4auwimecs OBnajeBarT
YHUBEPCANbHbIM ~ A3bIKOM  COBPEMEHHOIM HayKu, KoTopas (opMynupyeT CBOM  [JOCTUXKEHUS B
maTemMaTu4eckon topme.

Kypc anrebpbl 1 Hayan mMatemaTM4ecKOro aHanv3a 3ak/afblBaeT OCHOBY AJ/19 YCMNeELWHOro oBfajeHus
3aKOHaMU (U3UKK, XUMUK, BMONOTUKN, MOHWMaHUS OCHOBHbIX TEHAEHUWIA 3KOHOMMKM W 0OLLECTBEHHOW
XXWU3HW, TMO3BOMSET OPUEHTUPOBATLCA B COBPEMEHHbIX LWUMPOBLIX M KOMMbIOTEPHLIX TEXHONOIMAX,
YBEPEHHO MCMO0Nb30BaTh MX B MOBCEAHEBHOM XM3HWN. B TOXe BpeMs oBnafeHne abCTPaKTHbIMU M IOTNYECKN
CTPOrMMM  MaTeMaTUYECKUMW  KOHCTPYKUMAMMW  pa3BMBaeT yMeHMe HaxoAuTb  3aKOHOMEPHOCTH,
060CHOBbIBaTb UCTUHHOCTb YTBEPXKAEHUSA, UCNOMNb30BaTh 0600LEeHNE U KOHKpeTU3aUunto, abetparmpoBaHue
N aHanoru, (QopmupyeT KpeaTUBHOE W KPUTUYECKOE MbIleHWe. B xope u3ydeHus anrebpbl U Havan
mMaTeMaTU4eCcKOro aHanmsa B CTaplUeli LKOME yyauimecs NonyyatoT HOBbIA OMbIT PelweHns NPUKNagHbIX
3afjay, camMoCTOATE/IbHOT0 NMOCTPOEHUS MaTeMaTUYeCKUX MOAeNeil peanbHbIX CUTyauuin n MHTepnpeTayuu
NONYYEHHbIX PeLIeHNiA, 3HAKOMSATCA C NpUmMepaMn MaTemMaTUUYeCKUX 3aKOHOMEPHOCTEN B MPUPOAe, HayKe U
B UCKYCCTBE, C BblAAKLWMUMUCA MATEMATUYECKUMWN OTKPbITUAMU U UX aBTOpamu.

Kypc o6nagaeTt 3HauMTeNlbHbIM BOCMMUTATE/IbHbIM MOTEHLMANOM, KOTOPbIA peann3yeTcs Kak udepes
y4ebHbIn MaTepman, cnocob6CTBYOLWMNIA POPMUPOBAHUID HAYHYHOTO MUPOBO33PEHMSA, TaK M Yepe3 cneunguky
y4yebHON  feAaTeNbHOCTW,  Tpebylowein  caMOCTOSATENbHOCTM,  aKKypaTHOCTW,  MPOAO/KUTENbHOWN
KOHLUEHTpaLMy BHUMaHNA U OTBETCTBEHHOCTM 3a NOIyYEHHbIN pe3ynbTar.

B ocHoBe MeToAMKM 06y4yeHMs anrebpe M HayanaM MaTeMaTMYEeCKOro aHanmsa JexuT
[NeATEeNbHOCTHbIA NPUHLNN 00YYeHNS.

CTpykTypa Kypca «Anrebpa W Havana MaTeMaTMYeCcKOro aHanusa» BK/OYAeT Cleayrolyme
cofepxaTeNlbHO-MeToAMYecKMe NUHUK: «Yucna n BblYUCTEHNS», «PYHKLMN N TPaduKn», «YpaBHEHUS W
HepaBeHCTBa», «Hauyana MaTemaTM4eckoro aHanmsa», «MHOXecTBa U NOTUKa». Bce OCHOBHbIE
cofepxaTeNlbHO-MeTOAMYECKME IMHUN U3YYaloTCs Ha NPOTSXKEHUM ABYX NIeT 06y4YeHUs B cTapLuelt WKone,
eCTEeCTBEHHO [ONO/HAA APYT ApYra U NOCTENEHHO HacblWasiCb HOBbIMM TeMaMy U pasgenamu. [aHHbli Kypc
SIBNSIETC WMHTErpaTUBHbLIM, MOCKO/MbKY 00beauHsieT B cebe coaepXaHWe HECKONbKUX MaTemMaTUyecKmnx



AVCLUMNNANH: anrebpa, TPUTOHOMETPUS, MaTeMaTUYeCKNiA aHann3, Teopns MHOXecTB 1 Ap. Mo Mepe TOro Kak
yyalinecs oBnageBaldT BCE 6osee LWIMPOKMM MaTeMaTMyecKUM annapaToMm, Yy HUX NoCnefoBaTeNbHO
(hopmMupyeTCcs U COBEPLUEHCTBYETCA YMeHMe CTPOUTb MaTemMaTMUecKyl MofeNb peanbHO CcuTyauum,
MPUMEHSTb 3HAHUSA, MONYyYeHHble B Kypce «Anre6pa U Hayana MaTeMaTUUYECKOro aHanm3a», AN pelleHus
CaMOCTOATE/IbHO C(hOPMY/IMPOBAHHOIN MaTeMaTUYeCKOI 3afjaun, a 3aTeM WMHTepnpeTUupoBaTb MOYUYEHHbIN
pesynbTar.

Copiep>aTenbHo-MeToANYEeCKas NMMHUS «YHucna v BblYMCIEHNS» 3aBepluaeT POPMUMPOBaHME HaBbIKOB
MCMONb30BaHMSA [AEACTBUTENbHbIX YMCeN, KOTopoe 6bi10 HayaTo B OCHOBHOW LIKone. B cTaplieil Likone
0c060€e BHUMaHMe ygensetcs GOpPMUPOBAHMIO NMPOYHBIX BbIYMCAUTENbHBIX HABbIKOB, BK/OYAKLWNX B CebS
MCMONb30BaHME Pa3NYHbIX (HOPM 3anucy AeACTBUTENbHOrO YWCNa, YMEHMe paLUoHanbHO BbIMOMHATD
[eAcTBMA C HUMKW, [enatb NPUKMAKY, OLeHMBaTb pe3ynbTaT. O6yuvarolMecs MONyYalT HaBbIKK
MPUGNMXKEHHBIX BbIYWUCMEHWIA, BbINOAHEHUA [AEACTBUIA C YMcnamu, 3anMcaHHbIMU B CTaHAAPTHOW opme,
MCMONb30BaHMNA MaTEMATUYECKNX KOHCTAHT, OLLeHMBAHNS YNCNOBbLIX BbIPaXXKeHWIA.

NnHnS «YpaBHEHWS ¥ HEpaBEHCTBa» peann3yeTcs Ha MNPOTSXXKEHWU BCEro 06y4YeHWs B CTapLueit
LIKOME, MOCKO/bKY B KaXAOM pasfene nporpammbl NpeayCcMOTPEHO peLUeHMe COOTBETCTBYHLLMX 3afad.
O6yyvatoLmecs OBMaZeBalOT pasIMYHbBIMU METOAAMMU PeLleHNs LenblX, pauuoHanbHbIX, MPPaLUMOHabHBbIX,
nokasaTe/lbHbIX, JI0rapuPMUYECKUX W TPUTOHOMETPUYECKUX YPABHEHWIA, HEPAaBEHCTB U WX CUCTEM.
MonyyeHHble YMEHUS WCMOMb3YHTCA NPU UCCNEA0BAHUN (PYHKLUA C NMOMOLLbI MPOU3BOAHON, peLUeHNN
NPUKNaAHbIX 3aZay W 3afa4y Ha HaxOXJAeHWe HambGONbLIMX WM HaMMEHbLUMX 3HaYeHWi QYHKUMKU. [aHHas
coAepXaTeflbHas /MHUS BKIKOYaeT B Cebsi Takke (OPMMPOBAHWE YMEHWIA BbIMOAHATb PacyéTbl Mo
opMmynam, npeobpasoBaHMs LeNblX, pPauuOHaNbHbIX, WPPaLMOHaNbHbIX W TPUTOHOMETPUYECKMX
BbIPQXKEHWUIA, a TaKXe BbIPAXKEHWIA, cofepXawiux CTeneHW W norapudmbl. Bnarogaps M3yyeHuto
anrebpanmyeckoro martepuana nNpPOUCXOAUT AanbHelillee pasBUTME anrOPUTMUYECKOTO W abCTPakTHOrO
MbILIMIEHUA YyyalnXcs, (HOPMUPYIOTCS HaBbIKU [efYKTUBHbLIX PacCcyXAeHuid, paboTbl C CUMMBO/IbHLIMY
(hopmamu, npencTaBNEHUS 3aKOHOMEPHOCTEM M 3aBUCMMOCTEN B BUAE PABEHCTB M HepaBeHCTB. Anretpa
npegnaraet 3MMEKTUBHbIE WHCTPYMEHTbI AN PeLleHWUs MPaKTUUYECKUX W ecTeCTBEHHO-HAy4HbIX 3ajau,
HarnsiAHO EMOHCTPUPYET CBOM BO3MOXHOCTH Kak f3blKa HayKW.

CopepxaTenbHo-meToanYeckas NUHUA «DYHKUAM U rpaguku» TECHO nepenneTaeTcs C APYrvMu
NHUAMKU Kypca, MOCKOMbKY B KakOM-TO CMbic/ie 3afaéT nocnefoBaTeNlbHOCTb W3yYeHUs MaTepuana.
N3yyeHune CTeneHHON, nokasaTesibHOW, NOrapuMmnYeckoin n TPUrOHOMETPUYECKNX (YHKLUIA, X CBOWCTB U
rpaMkoB, MCNO/b30BaHWe (YHKUWIA 1A pelleHus 3afay w3 Apyrux y4debHbIX MpesMeTOB U peasnbHOiA
YKU3HN TECHO CBA3aHO KakK C MaTemMaTW4YecKMM aHanM3oM, TakK U C pelleHneM ypaBHEHUI 1 HepaBeHCTB. pu
3TOM 60/bLIOE BHUMaHMWe yaenseTca GOpMUPOBAHNIO YMEHUS BbipaxaTb ()OPMynamMu 3aBUCUMOCTU MeXAy
PasNMYHbIMU BeNUYMHAMW, WCCNeLoBaTb MOMyYeHHble (YHKUUW, CTPOUTbL WX rpatuku. MaTtepuan 3Tol
cofepXaTeNbHOW NMMHUMN HaleneH Ha pa3BUTE YMEHUIA 1 HaBbIKOB, MO3BONAIOLLMNX BblpaXaTb 3aBUCUMOCTH
MeXAy Ben4yMHamu B PasIMYHON (hopme: aHaIUTUYEeCKOM, rpaduyeckoli u cnoBecHOn. Ero usydveHwue
Crnoco6CTBYET Pa3BUTUIO anrOPUTMMUYECKOr0 MbILIMEHWS, CMOCOOHOCTM K 0606LIEHNID M KOHKPETM3aLmu,
MCNOJIb30BaAHWIO aHasIorni.

CopfiepxatesnibHas MHUA «Havyana matemMaTU4YeCcKOro aHanv3a» ro3sonseT CyLecTBeHHO pacwupuTb
KPYr Kak MaTeMaTU4ecKmx, Tak W NPUKNagHbIX 3afay, AOCTYMHbIX 06yyalowmMMcs, y KOTOPbIX MOSBASETCS
BO3MOXHOCTb WCCNefoBaTb U CTPOUTb rpaukn (yHKUWA, onpefensaTb UX Haubonbluve W HauMeHbLuune
3HayeHWs, BbIYMCNATb MAowaau Guryp M 06bLEMbI Ten, HaxoAuTb CKOPOCTWM M YCKOPEHWS MpPOLLEeCCOB.
[aHHaa cofepxartenbHas NMHWUA OTKPbIBAaeT HOBble BO3MOXHOCTU MOCTPOEHWUA MaTemMaTU4Yeckux Mofenei
peanbHbIX CUTYaLWil, HaXOXAEHWUS Hauyuyllero pelweHUs B MNPUKNaAHbIX, B TOM YWCNe COLMaNbHO-
9KOHOMMYECKMX, 3afjayax. 3HAaKOMCTBO C OCHOBaMW MaTemMaTW4Yeckoro aHanu3a Cnocob6CTBYeT pa3BUMTUIO
abCTpakTHOro, (hOPMasibHO-/I0FMYECKOr0 W KPEaTUBHOITO  MbILWAEHUS,  (OPMUPOBAHUID  YMEHWIA
pacnos3HaBaTb MPOABMEHUS 3aKOHOB MaTeMaTuKW B Hayke, TeEXHUKE M nckyccTse. Obyuarouimecs y3HawT 0
Bbl4AlOLLMXCA pe3y/bTarax, NoayyYeHHbIX B X04e pa3sBUTNA MaTeMaTMKK KakK HayKu, U Ux aBTopax.

CO,EI,ep)KaTeI'IbHO-MeTO,D,I/ILIECKaFI NNHUA «MHOXecTBa M NOrMKa» B OCHOBHOM MOCBALLEHA 3/1eMeHTaM
TEOPUN MHOXXECTB. TeOpeTI/IKO-MHO)KeCTBeHHbIe npeactaB/ieHNA NPOHU3bIBAKOT BECb KYypC LLIKO/IbHOA



MaTeMaTMKK U npeanaratoT Hanbonee YHMBEPCAbHbIN A3bIK, 00beAMHAOLLNIA BCe pa3fenbl MaTeMaTUKN 1
€6 NPUNOXEHWN, OHM CBA3bIBAKOT pa3Hble MaTeMaTUUecKne AUCLUNANHBI B eAnHOE Lenoe. Mo3ToMy BaHO
AaTb BO3MOXHOCTb LUKOMbHUKY MOHMMaTb TEOPETUKO-MHOXECTBEHHbIN 13bIK COBPEMEHHON MaTeMaTUKUN W
MCNONb30BaTb €ro 415 BbIPaXKEHMS CBOUX MbIC/EN.

B Kkypce «Anrebpa M Havyana MaTeMaTWYeCKOro aHaansa» MNpUCYTCTBYKOT TakKXe OCHOBbI
MaTeMaTUYeCKOro MO/eNNPOBaHus, KOTOPble MpPU3BaHbl CHOPMUPOBATb HaBbIKM MOCTPOEHUS Mofenei
peanbHbIX CUTyaLWid, WCCNEA0BaHUS 3TUX MO/eNeil ¢ MOMOLLblo annapaTa anre6pbl U MaTeMaTU4ecKoro
aHanM3a 1 MHTepnpeTayum MonydYeHHbIX pe3ynbTaToB. Takue 3afaHUs BNAeTEHbl B KaX[blii M3 pa3aenos
nporpaMMbl, MOCKOMbKY Becb MaTepuan Kypca LUMPOKO WMCMOMb3yeTcs AN PelleHus NpUKnagHbiX 3afgau.
Mpy peweHMn peanbHbIX MNPaKTUYECKUX 3afay yualymMecs pa3BMBalOT HabMOAATENbHOCTb, YMEHUe
HaxoAWTb 3aKOHOMEPHOCTW, abCTParmpoBaTbCs, MUCMNONb30BaTh aHANOrMN0, 0606LaTb U KOHKPETU3MPOBATb
npo6nemy. [eaTenbHOCTb N0 (OPMUPOBAHMIO HABLIKOB pPeLleHMs MPUKNafHbIX 3ajay opraHu3yetcs B
npoLecce M3yyeHNs Bcex TeM Kypca «Anrebpa U Hayana MaTeMaTMUYeCKoOro aHanm3sax.

MECTO YYEBHOI'O KYPCA B YHYHEBHOM TMJTAHE

B yyebHOM nnaHe Ha M3y4yeHue Kypca anrebpbl M Hayan maTteMaTM4yeckoro aHanmsa Ha 6a30BOM YypOBHe
oTBOAMTCA 2 yaca B Hegento B 10 knacce u 3 yaca B Hefento B 11 Knacce, BCEro 3a Apa roga ooyuenums - 170
4acos.

COAEPXAHWVE YYEBHOI'O KYPCA

10 KN1ACC

Yuncna n BbIUNCIEHUSA

PaunoHanbHble 4ucna. OO6bIKHOBEHHble W [JeCATUYHble Apobu, NPOLEHTbl, 6GECKOHEeYHble
nepuoanyeckne papobu. ApudmeTnyeckme onepauum C paumoHanbHbIMU Yucnamu, npeobpasoBaHms
YNCNOBbIX BblpaXeHuii. MprMeHeHWe Apo6ei N NPOLEHTOB ANS pPeLleHna NPUKNaAHbIX 3a4a4 13 pasInyHbIX
oTpacnei 3HaHW N peanbHOM XN3HU.

[OelicTBUTENbHbIE YMcna. PaunMoHanbHble U MppauMoHanbHble ynucna. ApugpmeTnyeckne onepauyum ¢
LeACTBUTENbHBIMU YucnaMun. TpUONNXKEHHbIE BbIYMCNEHWS, NpaBuaa OKPYTNeHWs, NPUKUAKA W OLeHKa
pe3ynbTaTa BblYMCNEHWIA.

CTteneHb C UenbiM nokasaTenem. CraHgapTHas (opma 3anucu  AelcTBUTENbHOFO  yucha.
Mcnonb3oBaHne NoAXOAALLeN (hOPMbI 3aNnCK [eACTBUTENbHBIX YNCEN ANS PELLUEHUS NPAKTUUYECKUX 3afay u
npeAcTaBNeHNs JaHHbIX.

ApU(METUYECKUIA KOPeHb HaTypanbHOW cTeneHn. [eicTBMA C apuMeTUYECKMMU KOPHAMMU
HaTypanbHO CTENEHMN.

CUHYC, KOCUMHYC W TaHTE€HC YMCNOBOr0 aprymeHTa. ApPKCWUHYC, apKKOCUHYC, apKTaHTeHC YMCNOBOro
apryMeHTa.



YpaBHeHUA U HepaBeHCTBa

ToxzecTBa U TOXAeCTBEHHbIe Npeobpa3oBaHuA.

Mpeobpa3oBaHne TPUTOHOMETPUYECKUX BblpaXXeHU. OCHOBHbIe TPUTOHOMETPUYECKIME (DOPMYJIb.
YpaBHeHMe, KOpeHb ypaBHeHNA. HepaBeHCTBO, pelleHne HepaBeHcTBa. MeTo/ MHTEPBasIOoB.
PelleHne LenblX U ApOoOHO-paLOHaNbHbIX YPaBHEHWI Y HEPABEHCTB.

PelleHne nppaunoHanbHbIX ypaBHEHUI Y HEPABEHCTB.

PelleHne TPUTOHOMETPUYECKNX YPaBHEHWIA.

MprMeHeHNe ypaBHEHUIA W HEpPaBEHCTB K PELUEHUI0 MaTemMaTU4ecKMX 3afay W 3agay W3 pasfinyHbiX
obnacTeil HayKu 1 peanbHON XXN3HU.

DOYHKUNU N TpadnKu
®dyHKUMA, cnocobbl 3ajaHns PYHKLMK. TpadnK QyHKUNN. B3anMHO o6paTHble (YHKLUN.

O6nactb onpefeneHns W MHOXECTBO 3HayeHWn GyHKuMnM. Hynn  dyHKunnu. TpomexyTKu
3HAKOMOCTOAHCTBA. YETHbIe N HEUETHbIE PYHKLUN.

CTeneHHas PyHKUMA C HaTypanbHbIM W LenbiM nokasatenem. EE ceolictBa u rpaduk. Coictea u
rpagMK KOpHSA N-0i CTENeHMU.

TpuroHomeTpuyeckas OKPYXXHOCTb, OnpejeneHne TPUTOHOMETPUYECKUX (PYHKUWI  4YMCNOBOrO
aprymeHTa.

Hauyana maTtemaTnyecKoro aHaamsa
MocnefoBaTenbHOCTM, CNOCOGLI 3ajaHns NocnefoBaTeslbHOCTell. MOHOTOHHbIE NOCNeA0BaTe/IbHOCTY.
ApumeTyeckas UM reomeTpuyeckas nporpeccun. BeckoHeYHO Yy6biBallWas TreoMeTpuyecKas

nporpeccusd. Cymma 6eCKOHEYHO YyO6biBalOlleid reomeTpuyeckol nporpeccun. Popmyna CNOXHbIX
NpoLeHTOB. Icnonb3oBaHMe NPOrpeccumn Ans pelleHns peanbHbiX 3ajay NpUKNagHOro xapakrepa.

MHoXecTBa U nornka

MHOXeCTBO, onepayun Hag MHoXecTBamu. Ldumarpammbl diinepa—BeHHa. lNMpuMeHeHWe TeopeTuKo-
MHOXECTBEHHOI0 annaparta 414 ON1caHus peanbHbIX NPOLECCOB U ABMEHUI, NPU peLleHnm 3ajay us gpyrux
y4ebHbIX NpeamMeToB.



OnpefeneHve, Teopema, CNeAcTBue, 40Ka3aTebCTBO.

11 KJTACC

Uwncna n Bbl4nNCneHns
HatypanbHbie v uenble yncna. NMpu3HakyM eNMMOoCTU LefbIX YnCen.
CTeneHb C paunoHanbHbIM NoKasatenem. CBONCTBA CTEMEHN.

Norapugm uncna. LecATUYHbIE N HaTypasibHble NOrapUPMbI.

YpaBHeHUA N HEpaBeHCTBa

Mpeobpa3oBaHne BbIpaXXEHUIA, CoAepXaLnx norapmmol.

Mpeobpa3oBaHne BbIpaXXEHUIA, COAEPXKaLLUX CTENEHN C paLoHabHbIM NoKasaTenem.
Mprmepbl TPUTOHOMETPUYECKNX HEPABEHCTB.

Moka3aTenbHble ypaBHEHUSA N HepaBEHCTBA.

JNlorapnmunyeckne ypaBHeHUS N HEPaBEHCTBA.

CunCTEMbl NINHENHbIX ypaBHEeHWIA. PeweHne nNpuknagHbiX 3ajay C MOMOLLbIO CUCTEMbl NUHENHbIX
YPaBHEHNA.

CUCTEMbI U COBOKYMHOCTU pauuOHanbHbIX YpaBHEHWIA N HEPABEHCTB.

MpUMeHeHNe YpPaBHEHMWIA, CUCTEM W HEPABEHCTB K PELUEHWI0 MaTeMaTUYeCKMX 3agady U 3agay u3
Pa3NNYHbIX 06/1aCTel HayKN 1 peanbHOM XN3HU.

DPYHKLUN N rpapnKkn

@®yHKUmMA. Tepuoanyeckne ¢yHKUMK. TTPpOMEXYTKM MOHOTOHHOCTU (YHKUMKW. MaKCUMyMmbl WU
MUHUMYMbl PYHKUMK. Hanbonbllee n HauMeHbLUee 3HavYeHMe (DYHKLUN Ha MPOMEXYTKe.

TpuroHoMeTpuyeckme PyHKLMM, X CBOMNCTBA U rpativKu.
MokasaTenbHaa n norapumuyeckas MyHKLUKN, NX CBOWCTBA U rpadnKu.

Ncnonb3oBaHue rpadikoB PYHKLUNIA ANA pelleHns ypaBHEHWUA N NMHERHbIX CUCTEM.



Ncnonb3oBaHue rpaMkoB (YHKUWIA AN UCCNefoBaHMS MPOLECCOB W 3aBUCUMOCTEN, KOTOpble
BO3HUKAIT NPU pelleHnn 3a4ad u3 Apyrux yuyebHbix NpeamMeToB U peanbHO XU3HN.

Hayana matemaTnyecKoro aHaamsa
HenpepbiBHbIE QYHKUUN. MeToa NHTEPBANOB AN PELUEHUS HEPAaBEHCTB.
MpownsBogHas GyHKUUWU. FeoMeTpuYecKnii N h3NYECKNin CMbICN NPOU3BOAHON.

Mpon3BOAHbIE  3MEMEHTApHbIX  (YHKUUA.  DOpPMYy/bl  HaxXOXAEHWs MPOU3BOAHON  CyMMbl,
MPOM3BEAEHMNS N YACTHOTO (PYHKLUIA.

MpuMeHeHWe NPOU3BOAHON K ucCnefoBaHWO (YHKLUMIA Ha MOHOTOHHOCTb M 3KCTPEMYMbI.
HaxoxzeHue HanbOoNbLLIEro U HaMMEHbLLEro 3HaYeHUN YHKLUKN Ha OTpe3Ke.

MpuMeHeHVe NMPOM3BOAHON AN HAXOXAEHUS HaWNyyllero pelleHus B MPUKNAfHbIX 3ajadvax, 4ns
onpejenieHNs CKOPOCTU npouecca, 3afaHHOro POpMyion namn rpaguKom.

MepBoo6pasHaa. Tabnvuya NnepBoo6pasHbIX.
WHTerpan, ero reoMeTpmyeckmMin n (U3NYeCKuid cMmbICi. BblumcneHne wuHTerpana no dqopmyne

HboToHa—/1einbHMLA.
MNJAHNPYEMBbBIE PE3Y/IbTATbI

OcBoeHue yuyeGHOro npeameta «MaTemaTWKa» [O/MKHO 06ecrnevynBaTh AOCTUXKEHME Ha YpPOBHE
cpefHero o6uiero 06pasoBaHMs  CMeAyHLWMX  JMYHOCTHBLIX, METanpegMeTHbIX W MPeAMETHbIX
06pa3oBaTe/ibHbIX Pe3yNbTaToB:

NMNMYHOCTHDBIE PE3YJIbTATbI

JINYHOCTHblE  pe3y/nbTaTbl  OCBOEHMS  Mporpammbl  yyeGHOro  npegmetra  «Marematuka»
XapaKTepumayTcs:

"paXkgaHckoe BOCNUTaHUe:

ChOPMMPOBAHHOCTbLIO TPaXAAHCKOA NO3NUMM 00y4atoLerocs Kak akTMBHOIO WM OTBETCTBEHHOIO
yfieHa poccuinckoro obuiecTBa, MpeacTaBfeHNEM O MaTemMaTUUYeCKMX OCHOBax (YHKLUOHUPOBaHUS
PasNNYHbIX CTPYKTYp, ABNEHWIA, npouedyp rpaxgaHckoro obuiectsa (BbI6Opbl, ONPOCHI U Np.), YMEHMUEM
B3aMMOJeNCcTBOBaTb C COLManbHbIMU MHCTUTYTaMW B COOTBETCTBUMN C UX PYHKLMAMU N HA3HAYEHMWEM.

MMaTpmMoTM4yecKoe BOCNUTaAHUE:

ChOPMUPOBAHHOCTbIO POCCUIACKOW TpaXKAaHCKOW WAEHTUYHOCTKU, YBaXXEHMA K NpoLAoOMY W
HacToALWEeMY POCCUICKOW MaTeMaTWKKW, LEHHOCTHbIM OTHOWEHWEM K AOCTUXKEHMAM  POCCUMCKMX



MaTEMATMKOB W POCCMIACKONW MaTeMaTM4YeCKOW LKOAMbl, K MCMOAb30BaHUK 3TUX [AOCTUXEHWUIA B ApPYrux
HayKax, TEXHONOrnsAX, chepax 3KOHOMUKN.

,ﬂ,yXOBHO-HpaBCTBEHHOFO BOCNUTaHNA:

0CO3HAHMEM [JYXOBHbIX LIEHHOCTE/ POCCMIACKOTO Hapoaa; CHOPMUPOBAHHOCTbIO HPABCTBEHHOTO
CO3HAaHWS, 3TUYECKOTO MOBEAEHUs, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHWEM AOCTUXKEHUA HayKu K
[eATeNbHOCTbLI0 YYEHOIO; 0CO3HAHMEM JIMYHOTO BK/afa B MOCTPOEHME YCTOWUNBOrO ByayLIEro.

OCTETUYECKOE BOCMUTAHUE:

3CTETUYECKMM OTHOLLUEHMEM K MUPY, BK/OYas I3CTETUKY MaTemMaTUyecKUX 3aKOHOMEPHOCTeN,
06bEKTOB, 3afay, PeLleHWNn, pacCy>XAeHniA; BOCMIPUMMUYMBOCTLIO K MaTeMaTUYeCKMM acnekTam pasfimyHblX
BU0B MCKYyCCTBa.

dun3nyeckoe BOCNUTAHUE:

ChOPMMPOBAHHOCTbID YMEHUS MPUMEHATb MaTemMaTUYeckume 3HaHUS B WHTepecax 340pPOBOr0 U
6e3onacHoro o6pasa XW3HW, OTBETCTBEHHOrO OTHOLIEHUS K CBOEMY 3[0pOBbl0 (340POBOE MUTaHME,
cbanaHCUPOBAHHbLI PEXUM 3aHATUI U OTAbIXa, perynspHas (uanyeckas akTUBHOCTb); (PU3NYECKOTO
COBEPLUEHCTBOBAHUSA, NPU 3aHATUAX CMOPTUBHO-030POBUTENbHOW AeATENIbHOCTLIO.

TpyLoBOe BOCNUTaHME:

FOTOBHOCTbIO K TPyAy, OCO3HAHMEM LEHHOCTU TPYyAoNo6MA; MHTEpPecoM K pasNn4yHbIM chepam
npoMeccMoHanbHOM AeATeNbHOCTUN, CBA3aHHbLIM C MaTeMaTUKOW U eé NPUNOXKEHUAMMN, YMEHNEM COBepLUaThb
OCO3HaHHbI BbIGOp OyAyweid npodeccum W peann3oBbiBaTb COOCTBEHHbIE >KW3HEHHbIE MMaHbI;
FOTOBHOCTbKO U CMOCOGHOCTHH K MaTeMaTUYeCKOMY 06pa3oBaHMO M CaM006pa30BaHUID Ha MPOTHKEHUM
BCE >XM3HW;, TOTOBHOCTbIDO K aKTMBHOMY Y4acTWIO B PEeLIEHWN MPaKTUYEeCKMX 3afady maTemMaTuyecKoi
HanpaB/feHHOCTM.

JKO/10rMyecKoe BoCNnUTaHue:

C(hOPMMPOBAHHOCTbIO 3KONOTMYECKON KyNbTypbl, MOHUMAHUEM BAUSHUA COLMANbHO-3KOHOMMUYECKNX
NPOLECCOB HA COCTOSIHWE MPUPOAHOA W COLManbHOW Cpefbl, OCO3HAHMEM rN06anbLHOr0 XapakTepa
9KOMOrMYEeCKMX NPOo6MEM; OpMeHTauuelt Ha NpPUMeHeHWe MaTemMaTUYeCKUX 3HaHWI ANA pelleHus 3agad
B 06/1aCTV OKpY)aroLiein cpefbl, NIaHUPOBaHMA MOCTYMNKOB WM OLEHKW WX BO3MOXHbIX MOCNEACTBUIA ANs
OKpYy>Katollleli cpeapl.

LleHHOCTU Hay4HOro no3HaHus:

C(hOPMMPOBAHHOCTbIO MMPOBO33PEHNS, COOTBETCTBYHOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKu
N OOLLEeCTBEHHOW NPaKTUKWA, MOHMMAHWEM MaTeEMATMYECKOW HayKu Kak cdepbl 4YenoBeyecKol
AEeATeNbHOCTU, 3TanoB €€ pa3BMTUS U 3HAYMMOCTU ANA Pa3BUTMSA LMBUAN3ALUKN, OBNALEHWEM SA3bIKOM
MaTeMaTMKN U MaTeMaTU4eCcKOW KynbTypoW KakK CpeAcTBOM MO3HAHMS MUPa; FOTOBHOCTbIO OCYLLECTBAATb
NPOEKTHY M UCCNeA0BaTENbCKYHO AeATENbHOCTb MHAMBUAYANbLHO U B rpynne.

METAMNPEOMETHBDBIE PE3Y/IbTATHI



MeTanpegMeTHble  pe3ynbTaTbl  OCBOEHWS NporpaMMbl  yye6HOro npegmetra «MaTemaTuKka»
XapaKTepusytTcs OBNafieHWEeM YHUBEPCaNbHbIMU NO3HABATENbHbIMU AENCTBUAMMU, YHUBEPCANbHbIMY
KOMMYHWKATUBHbIMW AeACTBUAMM, YHUBEPCANbHBIMU PErYASTUBHLIMU [AeiiCTBUAMN.

1) YHuBepcanbHble N0O3HaBaTe/bHble AeACTBMS, obecneynsalT thopmuposaHme 6a30BbIX
KOTHWTUBHbIX MpoLeccoB obyyatowmxcs (0CBOeHMe MeTO/0B NO3HAHUA OKPY>KaloLiero Mmpa; npuMeHeHue
NOTUYECKUX, UCCNef0BaTeNbCKUX OnepaLnii, yMeHunii paboTaTb C MHOpMaLmeil).

Ba3oBble NOrMYeckne AeincTems:

e BbISIBNSITb U XapaKTepn3oBaTb CYLECTBEHHbIE NPU3HAKM MaTEMaTUUYECKUX 06BLEKTOB, MOHATWIA, OTHOLLIEHWNIA
MeXay MNOHATUAMU; (POPMYNMpoBaTb ONPEAEeNeHUs MOHATWIA; yCTaHaBAMBATb CYLLECTBEHHbIA NpuU3HaK
Knaccupukaymm, 0CHOBaHMA 415 0606LEHNA N CPABHEHMS, KPUTEPMM NPOBOAMMOrO aHann3a;

e BOCNPMHMMATbL, (OPMYNMpOBaTb W MNpPeobpas3oBbiBaTb CYXAEHWSA: YTBEPAUTENbHbIE W OTPULATENbHBIE,
eIVHNYHbIE, YaCTHble 1 06LLME; YCNOBHbIE;

e BbIIBNSTb MaTeMaTM4yeckne 3aKOHOMEPHOCTW, B3aMMOCBA3M W MNPOTMBOPeYMs B (akTaX, [faHHbIX,
HabNIOAEHNAX W YTBEPXAEHUAX; npeanaraTb KPUTepUM AN BbISIBNEHUS  3aKOHOMEPHOCTEN U
NPOTUBOPEUNIA;

e [Jenatb BbIBOAbl C MCMNO/Ib30BaHMEM 3aKOHOB NIOTMKW, AEAYKTUBHbIX U WHAYKTUBHBIX YMO3aKIHUYEHWUI,
YMO3aK/OYEHNA N0 aHanorunu;

e MPOBOAMTb CaMOCTOSTENbHO [40Ka3aTesbCTBA MaTeEMaTUYECKUX YTBEPXKAEHWUIA (MpsiMble M OT NPOTMBHOTO),
BbICTpPaMBaTb aprymeHTauuio, NpUBOAUTb NPMMEPbl WM  KOHTPNpUMEpPbl; 06O0CHOBbIBAaTb COBCTBEHHbIE
CYXX/[IEHMS W BbIBOAb;

* BblIOMpaTb cnocob peweHns yyebHOW 3afayn (CpaBHMBATb HECKO/IbKO BapuaHTOB pelleHus, BblGMpaTb
Hanbosee NOAXOAALLMNIA C YHETOM CAMOCTOATENbHO BbIAENEHHbIX KPUTEPUEB).

BasoBble MccnefoBaTeNbCKIe AeACTBUS:

* MCMNO/b30BaTh BOMPOCbI KakK WCCNef0BaTENIbCKUIA WHCTPYMEHT MO3HaHWA; (QOpMyanpoBaTb BOMPOCHI,
(hukcupyrowme npoTusopeyne, npobnemy, ycTaHaBiMBaTb WCKOMOE W [aHHOe, (POPMUPOBATb FUMOTe3y,
aprymeHTUpoBaTb CBOK NO3ULUIO, MHEHUE;

* TMpOBOAUTL CaMOCTOATENbHO  CMIAHWPOBAHHbLIA  3KCMEPUMEHT,  WCCNefoBaHME N0  YCTaHOBNEHUIO
0COOEeHHOCTElM MaTeMaTuyeckoro o00bekTa, fB/IEHUSA, MPOLECcCa, BbIABAEHUIO 3aBUCUMOCTEN Mexay
06beKTamu, ABNEHMAMU, NpoLeccamu;

e camocToATeNbHO (HhOpPMynMpoBaTb 0606LWEHNS U BbIBOAbI MO pe3ynbTataM NpPOoBeAEHHOro HabnoAeHUs,
nccnefoBaHns, OLEHNBATb LJOCTOBEPHOCTb MOMYYEHHbIX Pe3y/bTaToB, BbIBOAOB U 0606LLeHNIA;

* MPOrHO3MpOBaTb BO3MOXHOE pa3BMTME MpoLecca, a TakxXe BblABUraTb MPEAMOMIOXEHNA O ero pasBuTun B
HOBbIX YCN0BUAX.

Pa6oTa ¢ nHgopmaumeii:

e BbISBNATL AeNLUTbI UHDOPMALMK, AaHHbIX, HEOOXOANMbIX A5 OTBETA HAa BOMPOC W ANS PeLleHNs 3afauu;

e BblOMpaTb WH(OPMALUIO M3 MCTOYHUKOB pasfMYHbIX TWUMOB, aHaIM3MPOBaTb, CUCTEMATU3NPOBATL U
MHTEPNpPeTMPOBaTb MH(OPMALMI0 Pa3NUHbIX BUAOB 1 (POPM NpPeACTaBNeHNS;

e CTPYKTYpUpOBaTb MH(OPMaLMIO, NPEACTaBNATL €8 B Pa3NMYHbIX (hopMax, UNNCTPUPOBATL rpatiuyuecKu;

* OLEHMBaTb HagE&XHOCTb MHOPMALMK MO CAMOCTOATENILHO CHOPMYIMPOBAHHBIM KPUTEPUSIM.

2) YHuBepcalbHble KOMMYHUKaAT UBHbIE [eACTBMUA, 06ecrneynBal0T CHOPMUPOBAHHOCTb COLMANbHbIX
HaBbIKOB 06yyvatoLmxcs.

ObuweHne:
* BOCMPWHUMATb U (HOPMYANPOBaTb CYXAEHUS B COOTBETCTBUM C YC/OBUAMMU K LeNAMU OOLLEHUS; ACHO,

TOYHO, TPaMOTHO BbIpaXaTb CBOK TOUKY 3PEHUS B YCTHbIX M MUCbMEHHbIX TEKCTaX, faBaTb MOSAICHEHUS MO
XOAY pelleHuns 3afa4n, KOMMEHTUPOBaTb NONYUYEHHbI pe3ynbTar;



B X0/Jle 00CYXAeHNa 3afaBaTb BONPOChI MO CYLIECTBY 06CYXXAaemMOil TeMbl, MPOGAEMbI, PELLIAEMON 3a4auun,

BbICKa3blBaTb MAeW, HaleNleHHble Ha MOWCK PELUEHMNS; CONOCTaBAATb CBOU CY)XXAEHUSA C CYXXAEHUAMN ApYTnX

Y4YaCTHMKOB Amanora, 06HapyXuBaTb pasnyme W CXOACTBO MNO3ULMIA; B  KOPPEKTHOW opme

(hopmynupoBaTb pazHOrnacus, CBOM BO3PAKEHUS;

npeacTaBNATb pe3ynbTaTbl pPeleHns 3afayun, 3KCMepuMeHTa, WCCNefoBaHusA, MNPOEeKTa; CaMOCTOATE/NIbHO

BbIOMpaTh (hOpMaT BbICTYNNEHMA C YY4ETOM 3a4ay npeseHTauuMm 1 0CO6eHHOCTeNn ayanuTopun.
CoTpyLHUYECTBO:

MOHMMaTb 1N UCNO/b30BaTh MPEMMYLLEeCTBA KOMaHAHOW U UHAWBUAYANbHOW paboTbl NPU peLleHnmn yuyebHbIX
3afay; NpuHUMaTb Lefb COBMECTHOW [eATeNIbHOCTM, MNAaHMpPOBaTb OpraHM3auuilo COBMECTHOW paboThl,
pacnpefenats BUAbl paboT, AOrosapuBatbCs, 06CYXAaTb Npouecc n pesynbtaTr paboTtbl; 0606WaTb MHEHNA
HECKONbKNX Nt0Aeil;

y4acTBOBaTb B rpynnoBbIX popmax paboTbl (06CYKAeHUA, 0OMEH MHEHWI, «MO3r0Bble LUTYPMbI» U WHbIE);
BbIMOMHATL CBOK 4acTb paboTbl M KOOPAMHMPOBATb CBOW [EWCTBUA C LPYTUMMW UJleHaMU KOMaHZbl;
OLeHVBaTb KayecTBO CBOEro BKnaja B 06WMWIi NPOAYKT MO KPUTEPUAM, CHOPMYIMPOBAHHBIM YUYaCTHUKAMM
B3aMMOLENCTBUS.

3) YHuBepcanbHble perynsTUBHbIE AeiicTBNS, o6ecneunBaldT (hOPMMPOBAHME CMbICNOBbLIX YCT aHOBOK
N XKWU3HEHHbIX HABbIKOB IMYHOCT W,

CamoopraHunsaums:

COCTaB/ATb MJiaH, aifOPUTM pelleHns 3afayun, BbloMpaTb CMOCO6 peleHns ¢ Yy4ETOM UMEKLWUXCA
pecypcoB M COOGCTBEHHbLIX BO3MOXHOCTEW, apryMeHTMPOBATb W KOPPEKTUPOBATb BapUaHTbl PeLueHuin c
YUYETOM HOBOW MHDOpMaLUN.

CaMOKOHTpPO/Ib:

BMafleTb HaBblKaMU NO3HaBaTE/bHOM PedIEKCMN KaK 0CO3HAHMS COBEPLUAEMbIX JEACTBUI U MbICAUTENbHbBIX
MPOLLeCcCoB, MX Pe3ynbTaToB; BnajeTb CNOCO6aMW CaMOMPOBEPKM, CAMOKOHTPONS mpouecca U pesynbTata
peLleHns MaTeMaTUYeCcKol 3afauun;

npeaBnaeTb TPYAHOCTM, KOTOPble MOTYT BO3HWUKHYTb MPW PeWeHUu 3afjayuu, BHOCUTb KOPPEKTUBbLI B
[eATeNIbHOCTb HAa OCHOBE HOBbIX 06CTOATENLCTB, AaHHbIX, HalileHHbIX OLWWOO0K, BbISIBIEHHbLIX TPYAHOCTEIA;
OLEeHMBaTb COOTBETCTBME pe3y/nbTaTa UEAM U YCNOBUAM, OOBACHATb MNPUYMHBI  JOCTUKEHUS WU
HeAOCTUXEHNS Pe3ybTaToB AeATENIbHOCTU, HAX0AUTb OLUMOKY, AaBaTb OLEHKY NPUOBPETEHHOMY OMbITY.

MPEOMETHBIE PE3Y/JIbTATbI

OcBoeHMe y4yebHOro Kypca «Anrebpa M Hayana maTemMaTUMYeCKOro aHanu3a» Ha YpPOBHe CpeAHero
obulero obpasoBaHMa A0/MKHO obGecneymBaTb AOCTMXKEHME cneayroWMX MpPeAMeTHbIX 06pa3oBaTefibHbIX
pe3ynbTaToB:

10 KJTACC

Yuncna n BblYNCNEHUSA

OnepnpoBaTb MOHATUSAMU: pauUMOHaNbHOE U AEACTBUTENbHOE 4YMCNO, 0ObIKHOBEHHAs M AecsATUYHas
[p00b, NPOLEHTHI.



BbINOMHATL apudpMeTUYECKMEe OnepaLun ¢ pauuoHanbHbIMU 1 AeACTBUTENbHBIMU YMCIaMK.

BbINONHATL NPUBAMKEHHBIE BbIYUCNEHUA, UCMONMb3YS MpaBWia OKPYTNeHWs, fAenaTb MPUKUAKY K
OLeHKY pe3ynbTaTa BblYMCNEHWIA.

OnepupoBaTb MOHATUAMK: CTeMeHb C LeAbIM MNoKasaTenem; CTaHAapTHas (opma 3anucu
[eCTBMTENLHOTO 4YMCNMa, KOPEHb HaTypanbHOW CTeneHW; WMCMNONb30BaTb MOAXOAALLYI0 (HOPMY 3anucu

,U.el‘/JICTBI/ITeJ'IbeIX yncen anga peweHna npakTnyecknx 3angad U npeacrtaBieHna aaHHbIX.

OnepupoBaTb MOHATUSAMU: CUHYC, KOCMHYC W TaHTeHC NPOM3BO/ILHOIO Yrna; MCMosnb3oBaTb 3anucCb
NMPOW3BOJILHOIO yrna Yyepe3 06paTHble TPUTOHOMETPUYECKIE (YHKLNN.

YpaBHeHUA N HepaBeHCTBA

OnepupoBaTb  MOHATUSIMU:  TOX[AECTBO, YpaBHeHWE, HepaBeHCTBO; LEeNoe, pauuoHanbHoe,
nppaynoHanbHOe ypaBHEHNe, HEPaBEHCTBO; TPUTOHOMETPUYECKOE YpaBHEHWE;

BbINONHATL Npeo6pa3oBaHUs TPUTOHOMETPUYECKUX BbIPOXKEHWUA ¥ pewaTb TPUTOHOMETPUYECKMe
ypPaBHeHWs.

BbINONHATL Npeobpa3oBaHWs LeMbIX, pauMoOHanbHbIX U UPPaLMOHaNbHbIX BbIpOXEHWA U pellaTb
OCHOBHbIE TUMbI LEeNbIX, PaLUOHaNIbHbIX U MPPaLNOHaNbHbIX YPaBHEHUI N HEPABEHCTB.

MpUMeHATb ypaBHEHNS U HepaBeHCTBA A4 pelleHns MaTeMaTUYeckmx 3afay u 3afjay n3 pasnnyHbIX
obnacteit HayKu 1 peanbHOM XU3HMN.

MopgenupoBaTb peanbHble CUTyauuu Ha A3blke anrebpbl, COCTaBNATb BbIPKEHUS, YpPaBHEHUS,
HepaBeHCTBa MO YC/MOBMUIO 3afayl, WUccneaoBaTb MOCTPOEHHble MOAENM C WCMONb30BaHWEM annaparta
anre6psi.

DYHKLUUN N TpauKn

OnepupoBaTb MNOHATUAMU:  (PYHKLMA, CcNocobbl 3afaHua  QYHKUMKW, 061acTb OnpegeneHua U
MHOXECTBO 3HAYeHUN PYHKUUU, rpadmK GYHKLUN, B3aUMHO 06paTHble (DYHKLUN.

OnepupoBaTb MOHATUAMU: UYETHOCTb U HEUYETHOCTb (YHKUUW, HYAU (QYHKLAK, NPOMEXYTKM
3HAKOMOCTOSHCTBA.

Mcnonb3oBaTb rpagukn yHKUWUIA ANS peLleHns YpaBHEHWA,

CTpouTb ¥ unTaTb rpagmKM NUHENHOW (YHKLUKU, KBALPATUYHOW (YHKLUKU, CTeneHHOW (YHKUUKN C
LleNbIM NoKasaTtesiem.

Mcnonb3oBaTb rpaguku (YHKUMIA ANs MCCNeAoBaHUA MPOLECCOB M 3aBUCUMOCTEW MpU pelleHnm
3afay M3 Apyrux y4yeGHbIX NPeAMETOB W PeanbHON XXU3HW; BblpaxaTb (HOPMYy/naMu 3aBUCUMOCTU MEXAy
BEMYMHAMMN.



Hauyana matemaTnyecKoro aHanusa
OnepupoBaTb NOHATUAMK: NOCNE[0BATENIbHOCTb, apU(MeTUUECKas 1 TeOMeTprUYecKas NPorpeccum.

OnepupoBaTb MNOHATMAMMW: BGECKOHEYHO YyObiBawLas reomMerpuyeckas nporpeccus, CcymMmma
6eCKOHeYHO ybbiBatoLLeli reoMeTpUYeCKol Nporpeccum.

3agaBaTb NocnefoBaTeIbHOCTY Pa3MYHbIMU CNOCO6aMM.

cnonb3oBaTb CBOWCTBA MOC/EA0BATE/IbHOCTEA 1 MNPOTPEcCUMil AN pelleHns peanbHbIX 3ajad
MPMKNagHoOro xapakTepa.

MHoO)ecTBa " lornka
OnepupoBaTb MOHATUAMU: MHOXECTBO, OMepaLun Hag MHOXECTBaAMU.

Mcnonb3oBaTb TEOPETUKO-MHOXECTBEHHbIM annapaT ANs ONucaHUs peasbHbIX NMPOLECCOB U ABNEHWA,
Npy pelweHnm 3agad u3 4pyrmux yu4ebHbiX NpeaMeToB.

OnepupoBaTh NOHATUAMU: ONpefeneHne, TeopemMa, CeAcTBUe, J0Ka3aTeNbCTBO.

11 KJTACC

Yuncna n BbIUNCIEHUSA

OnepupoBaTb MOHATUSAMMW: HaTypasbHOe, LieI0e YKUCM0; MCMONb30BaTb NPU3HAKW AENMMOCTU LEenbIX
Ymcen, pasNoXXeHne YMcna Ha NPOCTble MHOXWUTENN ANS peweHns 3aaad.

OnepupoBaTb NOHATUEM: CTeMeHb C PaLMOHaNbHbIM NOKa3aTeNneMm.

OnepupoBaTb NOHATUAMU: NOrapudm Yncna, AeCATUYHbIE N HaTypa/ibHble IOTapUPMblI.

YpaBHeHUA U HepaBeHCTBa

MpYMeHATHL CBOWCTBA CTeNeHW AN Npeobpa3oBaHMA  BbIPXKEHWIA; onepupoBaTb MNOHATUAMM:
nokasaTeNlbHOE YpaBHEHME 1 HepaBeHCTBO; pellaTb OCHOBHbIE TWMbl MOKAa3aTeflbHbIX YpPaBHEHWUW K
HEpaBeHCTB.

BbINONHATL Npeo6pa3oBaHUs BblIpaXXeHWiA, cogepkalmx norapuMbl; OMepupoBaTb MOHATUAMU:
norapumMmUyeckoe ypaBHEHME W HEPaBEHCTBO; PeLUaTb OCHOBHbIE TWUMbl NOrapUPMUUECKUX YPABHEHUIA 1

HEpPABEHCTB.

HaxoguTb pewweHns NpocTewnx TPUroHOMEeTPMYECKMX HEPABEHCTB.



OnepupoBaTb MOHATUSIMU: CUCTEMA JINHENHbIX YPaBHEHUI W eé pelleHWe; WCMOMb30BaTb CUCTEMY
NNHEHbIX YPaBHEHWIA AN pelleHns NpaKTUYeckKMx 3aaad.

HaxoguTb pelweHns NpocTeinX CUCTEM U COBOKYMHOCTEN paunoHanbHbIX YpaBHEHWIA 1 HepaBEeHCTB.
MogfenupoBaTb peanbHble CUTyauun Ha A3blke anrebpbl, COCTaBNATb BbIPAXEHWS, YpPaBHEHUS,

HepaBeHCTBA U CUCTEMbI MO YC/IOBUIO 3afjayu, WUccnefoBaTb MOCTPOEHHbIE MOLENN C UCMONb30BAHWEM
annapata anre6pbl.

DOYHKUNU N TpadnKu

OnepupoBaTb MOHATUAMWU: Mepuogmyeckas PYHKUUS, NPOMEXYTKM MOHOTOHHOCTU (YHKLUU, TOYKK
IKCTpemMyma (YHKUMUWN, HaMbOosbLLee N HaMMEeHbLLEee 3HAYeHNUA (YHKLUM Ha NPOMEXYTKE; UCMNO/b30BaTb UX
NS ucenefoBaHns MYHKUMKW, 3aaHHON rpagiMKom.

OnepupoBaTb MNOHATUSAMM: rpaKn NoKasaTe/IbHON, NIOrapuPMMUYECKOn N TPUTOHOMETPUYECKUX
(hYHKUMIA; n3obpaxaTb MX Ha KOOPAMHATHON NMNOCKOCTU W MCMNOMb30BaTb ANS PELIEHUS YPaBHEHWIA U

HEepaBeHCTB.

M306paxkaTb Ha KOOPAMHATHOW MAOCKOCTU rpativkyM NINHEWRHbIX YPaBHEHWIA M MCNONb30BaTb UX AN
peweHNs CUCTEMbI NIMHENHbBIX YPaBHEHWIA.

Mcnonb3oBaTb rpaduku (YHKUWA [N WCCNeAOoBaHWA MNPOLLECCOB M 3aBUCMMOCTEA U3 ApYrux
YUYeOHbIX ANCLUNINH.

Hauyana matemaTnyecKoro aHanmsa

OnepupoBaTb  MOHATMAMMW:  HeMNpepbiBHas  (YHKUWA; NPOM3BOAHAA  (YHKLUKW;  MCMONb30BaThb
reOMETPUYECKUIA N PU3NYECKMNIA CMbICN MPOU3BOAHON ANA PeLleHns 3aaay.

HaxoguTb Npon3BOAHbIe 3NEMEHTAPHbIX (YHKLUWIA, BbIYNCAATH NPOM3BOAHbLIE CYyMMbI, MPOVU3BELEHUS,
4acTHOI0 (PYHKLMA.

Mcnonb3oBaTb MPOU3BOAHYH AN UCCNefoBaHWS (YHKUMW HAa MOHOTOHHOCTb U 3KCTPEMYMb,
NMPUMEHSATb Pe3ynbTaTbl UCCNEA0BAHUA K MOCTPOEHUIO FpadinKoB.

Mcnonb3oBaTtb NPoOn3BOAHYH ANA HaxXO0XAEHUA Haunydllero peweHuna B NpukKnagHbiX, B TOM 4Yucne
counmasbHO-3KOHOMKMYECKUX, 3agayvax.

OnepupoBaTb MOHATUAMK: MepBOOOPa3Has M WMHTerpan; MOHUMAaTb FEOMETPUYECKUIA U (IM3NUYECKNIA
CMbIC/T MHTEerpana.

HaxoguTb nepBoo6pasHblie 3neMeHTapHbIX PYHKUWIA; BbIYUCAATL MHTEerpan no gopmyne HbloTOHa-
NelibHuua.

Pewatb npukKnagHble 3agayn, B TOM 4yuciae couynanibHO-3KOHOMWUYECKOTO U CbVI3I/I‘-IeCKOFO XapaKTepa,
cpeactBaMn MatemMatuyeCckKoro aHanumsa.

PABOYAA NMPOIMPAMMA



yuyebHOro npeameta «Anrebpa n Hadyasna maTeMaTU4ecKoro
aHanunsa. YrnybneHHblil ypoBeHb»

ans obyvarowmxecsa 10 - 11 knaccos

MOACHUTENBbHAA 3ATTNCKA

Y4ebHbll Kypc «Anrebpa M Havana maTteMaTM4yecKoro aHanusa» ABNSETCA O4HWM K3 Hambosee
3HA4YMMbIX B MPOrpaMme cpefHero obuero o6pasoBaHmMs, NOCKOMbKY, C OAHON CTOPOHbI, OH 06ecrneynBaeT
WHCTPYMEeHTaNbHYt0 6a3y [ANnA M3Yy4YeHWA BCEX €eCTeCTBEHHO-Hay4YHbIX KypCcOB, & C APYroi CTOPOHbI,
(hopmupyeT N0rMyeckoe N abCTpakTHOE MblL/IeHNe 06yYatoLLMXCH Ha YPOBHE, HEOBXOANMOM A1 OCBOEHUS
NH(pOPMATUKK, O0OLLEeCTBO3HAHMUA, WCTOPUKU, CNOBECHOCTU W APYrUX AUCUMNAUH. B pamkax [aHHOro
yyebHOro Kypca oby4aloulimecs O0BfafeBaldT YHUBepPCa/ibHbIM $3bIKOM COBPEMEHHOM HayKu, KoTopas
(hopmynupyeT CBOM LOCTVMIKEHWUS B MaTEMaTUYECKON hopme.

Y4ebHblli Kypc anrebpbl M Hayan MaTeMaTMYecKOro aHanm3a 3aknafblBaeT OCHOBY A5 YCMELWHOro
OBNafleHNsi 3aKOHaMU (U3NKKU, XUMUK, BUONOTMN, NOHUMAHUS OCHOBHbIX TeHAEHLUWI pPasBUTHUS IKOHOMUKM
M O6LLECTBEHHOW >XW3HW, MO3BO/MSET OPMEHTUPOBATLC B COBPEMEHHbIX LM(HPOBLIX M KOMMbIOTEPHbIX
TEXHOMOTUSAX, YBEPEHHO MCNONb30BaTh UX ANS faNbHelwero 06pa3oBaHUS U B NOBCEAHEBHOMN XU3HW. B TO
e BpeMs OBflafieHne abCTPaKTHbIMU W NOTUYECKM CTPOTUMU KOHCTPYKUMUAMK anrebpbl U MaTeMaTUYecKoro
aHanM3a pasBUBAeT YMEHWE HaxoAuTb 3aKOHOMEPHOCTM, O06OCHOBbIBaTb WCTUHHOCTb, [0Ka3blBaTb
yTBEPXXAEHNS C MOMOLWbD WMHAYKLUMM U paccyXpaaTb [AeAyKTUBHO, UCMONb30BaTb 0606WEeHNe U
KOHKpeTu3auuto, abcTparnpoBaHue 1 aHanoru, GopMmnpyeT KpeaTUBHOE M KPUTUYECKOE MbILL/IEHME.

B xoge m3ydeHus yyebHoro kypca «Anrebpa um Hayana maTeMaTM4ecKOro aHanmsa» obyuvarouuecs
MONY4YalT HOBbIA OMbIT pelleHns NPUKNaAHbIX 3ajay, CaMOCTOATE/IbHOr0 MOCTPOEHUs MaTeMaTUYecKUx
mMoJeneil peasnbHbIX CUTyauui, WHTepnpeTaumm MONYYEHHbIX PeLIeHN, 3HaKOMATCA C npuMepamu
mMaTemMaTU4yeCKUX 3aKOHOMEPHOCTeW B NPUPOLE, HayKe M UCKYCCTBe, C BbILAKOLWMMUCA MaTeMaTUyecKUMM
OTKPbITUAMMW U UX aBTOPaMu.

Y4ebHblil Kypc 06nagaeT 3Ha4YMTENbHbIM BOCNUTATENIbHBIM MOTEHLUMANOM, KOTOPbI/ peann3yetca Kak
yepes y4yebHbIn MmaTepuan, CNOCOOCTBYHOLIMI (HOPMUPOBAHUIO HAy4YHOr0 MMPOBO33PEHUS, TaK U yepes
cneunguky y4yebHO [eATEeNbHOCTW, Tpebylowel NPOAOMKUTENbHOW  KOHLEHTPaUUM  BHUMaHWS,
CaMOCTOSATENIbHOCTUN, aKKYPaTHOCTM 1 OTBETCTBEHHOCTU 3@ MO/YUYEHHbIW pe3ynbTaT.

B ocHoBe MeToAuMKM 06yuyeHus anrebpe M HayanaM MaTeMaTMYecKOro aHanmsa JIexuT
NeATEeNbHOCTHbIA NPUHLNN 06YYeHNUS.

B cTpykType yuebHOro kypca «Anrebpa 1 Hayasa MaTtemMaTUYyecKoro aHanvs3a» Bbl[eNeHbl
cnefywouine cofepXatenbHO-MeTOANYECKME NUHUK: «Yucna u BblMUCNEHUS», «DYHKUUN WU Tpadivikn»,
«YpaBHeHUA W HepaBeHCTBa», «Hayana maTemaTunyeckoro adHanusa», «MHOXecTBa U noruka». Bce
OCHOBHble COfepXXaTe/lbHO-MeTOANYECKNE JIMHUM WU3YYAKTCA Ha MNPOTSHXKEHUM [ABYX feT 06y4yeHUs Ha
YpOBHe cpefHero obuwero obpa3oBaHUs, €CTECTBEHHO [OMOMHAA APYr Apyra U MOCTENEHHO HacbIWasach
HOBbIMW TemMamMu 1 pasgenamu. [aHHblA y4eOHbIN KypC ABNAETCA MHTErpaTUBHbIM, NOCKO/bKY 00befnHAET
B cebe cofepXaHWe HEeCKO/IbKUX MaTemMaTUYeCcKMX AUCUUMNINH, TakKux Kak anrebpa, TPUrOHOMETpUS,
mMaTemMaTUYeCKUIN aHanu3, Teopus MHOXeCcTB, MaTematmyeckas noruka v gpyrue. o mepe TOro Kak
obyyarowimeca oBfafieBaloT BCE 60Mee LWMPOKUM MaTeMaTUYeCcKMM annapaToM, Y HUX MOC/ef0BaTe/ibHO
(hopMmmpyeTcAa © COBEpPLUEHCTBYETCA YMeHWe CTPOUTb MaTemMaTU4YeCcKyk MOJe/lb peasbHOW CcuTyauumu,
NMPUMEHATb 3HAHWUA, MOJlyYeHHble NpU U3yYeHUU Y4yebHOro Kypca, [ANA pPeLeHns CamoCTOATe/IbHO
ChOopMYMPOBAHHON MaTemMaTMYeCcKol 3afayn, a 3aTeM MHTepnpeTupoBaTb CBOM OTBET.



CopaepaTenbHO-MeToaNYecKas NMHUA «Yucna v BblYMCNEHNS» 3aBepluaeT JOPMUPOBaHNE HABbIKOB
MCMONb30BaHWA [AeACTBUTE/IbHbIX 4MCeN, KOTOpoe OblI0 HayaTO Ha YPOBHE OCHOBHOTO 06LEro
obpasoBaHMd. Ha ypoBHe cpeAHero obuiero o6pasoBaHus 0co60e BHUMaHWe yAenseTcs (hOpMMPOBaHMIO
HaBbIKOB paLMOHaNbHbIX BbIYMCNEHWI, BKAOYaKOWMX B ce6S MCMNOMb30BaHME Pa3IMYHbIX (HOPM 3anmcu
ynucna, yMeHue fAenatb MNPUKUAKY, BbINOAHATE NPUGAVKEHHbIE BbIYMCNEHUS, OLEHWBATb YMCNOBbLIE
BblpakeHus, paboTaTb C MaTeMaTUYECKMMMW KOHCTaHTaMW. 3HaKOMble 006y4YatolWMMCs MHOXecTBa
HaTypanbHbIX, LeNblX, paLMoOHaNbHbIX U AeACTBUTENbHbIX YMCeN JONOMHAIOTCA MHOXECTBOM KOMMIEKCHbIX
yncen. B KaXgom M3 3TUX MHOXECTB pacCMaTPUBAKOTCS CBOWCTBEHHble eMy Creuuguyeckue 3agayn u
onepauuu: [efeHne Haueno, OMeprpoBaHMe OCTaTKaMW Ha MHOXECTBE Le/bIX 4Yucen, 0cobble CBOMCTBA
paLMoHanbHbIX U UPpaLMOHaNbHbIX 4YuCeN, apuiMeTUMYecKne onepaLun, a TakXKe W3BNEYEHUE KOPHS
HaTypanbHO CTeneHW Ha MHOXeCTBe KOMMMEKCHbIX uucen. bnarogaps nocnefoBaTelbHOMY pacluvpeHuto
Kpyra Ucnosib3yeMbiX YuUCen ¥ 3HAaKOMCTBY C BO3MOXHOCTAMWU WX MPUMEHEHUS ANS PelleHus pasfMyHbIX
3afay hopmMmpyeTca npefAcTaBieHe O eMHCTBE MaTeMaTUKN KaK HayKu 1 eé ponu B NOCTPOEHUN Mofeneit
peasbHOro Mupa, LWMPOKO UCNO/b3YOTCS 0606LLeHNe U KOHKPeTM3aLmus.

JINHNS «YpaBHEHWUS U HepaBeHCTBa» Peanu3yetcs Ha MPOTSKEHUU BCEro 06Y4YEHUS Ha YPOBHe
cpeAHero obuiero o6pasoBaHMsi, MOCKONbKY B KaxAoM pasgene MporpaMMmbl npeaycMOTPEHO pelleHue
COOTBETCTBYHOLMX 3agady. B pesynbTate ob6yuvaroliMecs OBMafeBatoT PasIMYHbIMU METOAaMU PELIEHMS
paLMoHanbHbIX,  WPPaLMOHaNbHbIX, MOKa3aTeNbHbIX, NOrapuPMUYECKUX U  TPUTOHOMETPMYECKUX
YPaBHEHWIA, HEPABEHCTB M CUCTEM, a TaKXXe 3afay, cofgepalyux napameTpbl. MonyyeHHble yMEHUS WNPOKO
MCMONb3YKTCSA NPU UCCNefoBaHUM DYHKLMIA C NOMOLLbIO NMPOWM3BOAHONM, NPY peleHn NpUKNagHbIX 3a4ady
M 3afja4 Ha HaX0X/[eHWe HaMBOoNbWMX N HAMMEHbLINX 3HAYeHNIn DyHKLUUK. [daHHas cogepaTefibHas MMHUSA
BK/OYAeT B cebS Takke (hopMUpOBaHME YMeHWI BbINONHATbL pacyéTbl No (hopMmynam, npeobpasoBaHus
paLMoHanbHbIX, MPPaLUOHaNbHbIX U TPUTOHOMETPUYECKMX BblpaXKeHW, a TakxKe BblpaXKeHui, cogepxKalnx
cTeneHn u norapudmbl. bnarogaps M3yyeHWt0 anre6paMyeckoro Matepuana NpPoMCXOAMT AanbHeiwee
pasBUTME anropMTMUYECKOro 1 abCTPaKTHOrO MbllIeHUS ob6yuvatolmxcs, (OpPMUPYHOTCA  HaBbIKM
AefYKTUBHbIX paccyXAeHnid, paboTbl C CMMBOMbHbIMU (hOpMamu, MpeAcTaBleHUs 3aKOHOMepPHOCTel U
3aBWCMMOCTeil B BMAe PaBEHCTB M HepaBeHCTB. Anrebpa npegnaraeT 3(eKTUBHbIE WHCTPYMEHTbI ANS
peLleHns NPaKTUYeCKMX M ecTeCTBEHHO-HaYYHbIX 3afay, HarnsiAHoO AeMOHCTPUPYeT CBOM BO3MOXHOCTM Kak
f13blKa HayKMW.

CopepxatenbHO-MeToANYECKAsA NIMHUA «PYHKUUM W TpauKnM» TECHO MepensetaeTca € Apyrumu
NUHUAMU  y4eOHOro Kypca, MOCKO/IbKY B KakOM-TO CMbic/ie 3afaéT noc/efoBaTe/IbHOCTb U3Y4YeHUs
matepuana. MizyyeHue CTeneHHON, NokasaTe/bHOW, NOrapuiyMmYecKo M TPUrOHOMETPUYECKUX (PYHKLMIA,
MX CBOWNCTB W rpauKoB, UCNOMb30BaHNe (YHKUWUIA ANS pelleHuns 3afay U3 LpYyrux y4ebHbIX NpeamMeToB U
peanbHOM >XW3HW TeCHO CBA32HO KakK C MaTemMaTM4eCKMM aHa/M30M, TaK U C pelleHUeM YpaBHEeHUiR u
HepaBeHCTB. lMpu 3TOM 60/bLIOE BHUMaHWe yhenseTcs (OPMUPOBAHUIO YMEHWUA BbipaxaTb (Qopmynamu
3aBUCUMOCTU MEXAY Pa3MYHbIMU BEIMYMHAMU, UCCIef0BaTb NOJyUYeHHbIE PYHKLMW, CTPOUTbL UX Fpaginku.
Matepuan 37Ol CcoOfepXaTeflbHOW JIMHUM HauefleH Ha pa3BuMTUE YMEHWUI W HaBbIKOB, MO3BONAOLLINX
BblpaXaTb 3aBUCUMOCTW MeXAY Be/MYMHaMWU B pPa3/IMYHON (hopMe: aHalIUTUYeCKOMW, rpauyeckon wu
cnoBecHon. Ero wusyuyeHume cnoco6CTBYET pa3BUTUIO afTOPUTMUYECKOTO MbIL/IEHNS, CMOCOOHOCTU K
0606LEHNIO N KOHKPeTU3aLMn, NCMONb30BaHNIO aHaNorvid.

CopepxatenbHas NMHUSA «Havyana maTemaTU4Y4eCKOro aHanv3a» Mo3BOMSeT CYLLeCTBEHHO PaclMpUTb
KpYyr Kak MaTemaTWyeckux, TaK ¥ NPUKNafHbIX 3afa4y, [AOCTYMHbIX 00yvalolWuMmcs, TaK KaK Yy HUX
nosiBASeTCA BO3MOXHOCTb CTPOUTb TFpadMKM CNOXHbIX (YHKUWIA, onpeaensiTb MX HaubGonblwine U
HaVMeHbLUNE 3HAYEHUSs, BbIYUCAATL MAoWaAn Guryp 1M 06bEMbI TeNl, HaXOAWTb CKOPOCTU U YCKOPEHMS
npoueccoB. [laHHas cofep)aTeNbHas MMHUS OTKPbIBAET HOBbIE BO3MOXHOCTM NMOCTPOEHUS MaTeMaTUUYeCKNX
MOAeneil peanbHbIX CUTyalWii, NO3BONSET HAXOAMTb Haunyyllee pelleHWe B MPUKNAfHbIX, B TOM 4uchne
couManbHO-3KOHOMUYECKMX, 3afavyax. 3HAKOMCTBO C OCHOBaMi MaTeMaTUYeCKOro aHasim3a crocobCcTByeT
pasBUTUIO abBCTPAKTHOrO, (hOpMasbHO-N0TMYECKOr0 U KPeaTUBHOIO MbIWNEHUS, (DOPMUPOBAHNIO YMEHWIA
pacno3HaBaTb MPOSIBNEHUS 3aKOHOB MaTeMaTMKM B Hayke, TeEXHUKE M UCKyccTBe. Obyuarolimecs y3HatT 0
BblalOLLMXCA pe3y/bTaTax, NoayyYeHHbIX B X04e pasBUTUSA MaTeMaTUKK Kak HayKu, U 06 X aBTopax.



CopepxatenbHO-MeTOANYECKas NMHUSA «MHOXeCTBa M NOTMKa» BKIKOYAET B Ce6A 3NEMEHTbI Teopun
MHOXXECTB U MaTeMaTU4YecKol NOrnkn. TeopeTMKO-MHOXECTBEHHble MPeACcTaBNeHUS MPOHM3bIBAIOT BECb
KYPC LWWKOMbLHOW MaTeMaTUKN 1 nNpeanaraloT Hanbonee YHUBEPCA/bHbIN A3blK, 00bEeANHSAOLLNI BCe pa3aensl
MaTeMaTUKKN 1 € NPUMOXEHWIA, OHW CBSA3bIBAIOT Pa3Hble MaTeMaTUYECKME AUCLUUMNANHBI U X NPUIOXEHNSA B
eAnHoe uenoe. Mo3aToOMy BaXHO faTb BO3MOXHOCTb 00y4atoLemMyCcs NOHMMATb TEOPETUKO-MHOXECTBEHHbI
A3blK COBPEMEHHOIM MaTemMaTWKW W UCMOMb30BaTb €ro ANs BblPaXXEHWsS CBOWMX MbICNei. [pyrum BaXHbIM
NPU3HAKOM MaTeMaTUKN KaK HayKu cneayeT Npu3HaTb CBOWCTBEHHYH €l CTPOrocTb 0GOCHOBaHWn W
cnefoBaHMe  onpeAenéHHbIM - MpaBWiaM  MOCTPOEHWS  AOKa3aTeNbCTB. 3HAKOMCTBO C  3/1IEMEHTaMM
MaTemMaTUYeCKOW NOTMKU CNOCOBGCTBYET PasBUTUIO NOTMYECKOTO MbILLIEHNA 06YyYaloWmnxcs, No3BoaseT UM
CTPOUTb CBOM pPaCCYX/[EHWS Ha OCHOBE J/IOFMYECKMX MpaBua, (OPMUPYET HaBblKM KPUTUYECKOTO
MbILLNEHNS.

B yueGHOM Kypce «Anrebpa M Hayana MaTeMaTWYecKOro aHanuMsa» MpUCYTCTBYHOT OCHOBBI
MaTemMaTMYyecKoro MO/eNMpoBaHNs, KOTOpPble TMPW3BaHbl CMNOCO6GCTBOBATb (HOPMUPOBAHMIO HABbIKOB
MOCTPOEHUS MOAeNeit peanbHbIX CUTyaUWid, NCCNeA0BaHMA 3TUX MOAENEN C NOMOLLbIO annapaTta anre6pbl n
MaTemMaTMYeCKoOro aHanusa, WHTEpnpeTauuy MNONyUYeHHbIX pe3ynbTaToB. Takue 3afjaHus BMNeTeHbl B
KaX[bll/i N3 pa3fenoB NporpaMMbl, MOCKOMbKY BeCb MaTepuan y4e6HOro Kypca LUMPOKO MCMO/b3yeTcs Afs
pelleHns NpuKnagHbiX 3agad. Mpy pelleHun peanbHbIX NPAKTUYECKMX 3af4ay o6yuvatolivecs pa3BuBaloT
HabNAATeNbHOCTb, YMEHWE Haxo4uTb 3aKOHOMEPHOCTW, abCcTparMpoBaThCsi, MCMOMb30BaTb aHanoruio,
0606WaTb M KOHKPeTU3MpoBaTb Npo6nemy. [esTeNbHOCTb MO (POPMUPOBAHWUIO HABLIKOB PELLIEHUS
NPUKNaAHbIX 3ala4 OpraHu3yeTcs B MpOLLECCe M3y4yeHWs BCeX Tem yuyeGHOro kKypca «Anreépa u Havana
MaTemMaTM4ecKoro aHanmnsa.

Ha n3yuyeHue yyebHoOro Kypca «Anrebpa 1 Havyana MaTeMaTM4ecKoro aHanm3a» 0TBOAUTCS 272 vaca: B
10 knacce - 136 yacoB (4 yaca B Hegento), B 11 knacce - 136 yacoB (4 Yaca B Heflefto).

COOEPXXAHWE OBYYEHWUA

10 KNTACC

Uncna n BblYUCNEHNA

PaunoHanbHble 4ucna. OO6bIKHOBEHHble W [JeCATUYHble Apobu, NPOLEHTbl, 6GECKOHEeYHble
nepuoguyeckume gpobu. MpumeHeHne apobeli N NPOLEHTOB A5 peLleHns NPUKIagHbIX 3a4ay 13 pas/imyHbIX
oTpacneli 3HaHU 1N peanbHON XU3HW.

[elicTBuTenbHble yncna. PauuoHanbHble U MppayuoHanbHble yucna. ApudmeTnyeckne onepauumn c
AeACTBUTENbHbIMM Ynucnamn. Moaynb [JeACTBUTENbHOrO0 4YmMcna W ero cBoWcTBa. [1pnBAMIKEHHbIE

BbIUMC/IEHNS, NPaBKUIa OKPYTIeHNS, NPUKNAKA U OLLEHKA pe3y/ibTaTa BblYNCEHNIA.

CTteneHb C uUenbIM nokasateneM. buHom HbloTOHA. Mcnonb3oBaHue noAxoAsleit (opMmbl 3anucu
[0EeCTBUTENbHBIX YNCEN ANA PeLleHNs NPaKTUYecKMX 3afaydy U npeAcTaBNeHns AaHHbIX.

ApPUHMETUYECKNIA KOPEHb HATypanbHOW CTEMEHU M €ro CBOMCTBA.

CTeneHb C pauUuoHanbHbIM NoKasaTe/leM W eé CBOICTBA, CTEMEHb C AeCTBMTEIbHbIM NOKa3aTeNeMm.



Norapugm uncna. CeoiicTea norapugma. [ecaTuyHble 1 HaTypasibHble Norapudmbl.

CUHYC, KOCUHYC, TaHTeHC, KOTAHIeHC YMC/IOBOrO aprymeHTa. APKCUHYC, apKKOCUHYC W apKTaHTeHc
YMC/IOBOTO aprymMeHTa.

YpaBHEHUA N HepaBeHCTBA

ToxXAecTBa U TOXAECTBEHHble Npeo6pa3oBaHUsA. YpaBHEHWE, KOPEHb YpaBHEHWS. PaBHOCUNbHbIE
ypaBHEHWS U YpaBHEHUS-CNeCTBUA. HepaBeHCTBO, peLleHne HepaBeHCTBa.

OCHOBHble METOAbl peleHns UeblX W ApO6HO-pauMoHanbHbIX YpaBHEHWA W HEpPaBeHCTB.
MHOrouneHbl OT OAHONM NepemMeHHOW. [leneHne MHOro4YseHa Ha MHOFOYNeH C OCTaTKoM. Teopema besy.
MHOrouseHsbl ¢ UenbiMm KoagpduuneHtamn. Teopema Buerta.

Mpeobpa3oBaHMA YACNOBbLIX BbIp@XEHWIA, COAePXKaLMX CTENEHN U KOPHW.

WppaynoHanbHble ypaBHeHUS:. OCHOBHbIE METO/Abl PELLEHNSA UPPaLNOHabHbIX YPaBHEHWIA.
MokasaTenbHble ypaBHeHMA. OCHOBHble METOAbI PELLEHNA NOKa3aTeNbHbIX YPaBHEHWINA.
Mpeobpa3oBaHune BbIpaXXEHWIA, COAepXaLLnX norapmmbl.

JNlorapngpmmyeckne ypaBHeHns. OCHOBHbIE METOAbI PELLEHNS NOrapuMNYeCKNX YPaBHEHNIA.

OCHOBHble TPUTOHOMETpUYecKne opmynbl. [Mpeobpas3oBaHMe TPUTOHOMETPUYECKUX BbIPaXKEHWIA.
PelleHne TPUTOHOMETPUYECKUX YPABHEHMWIA.

PelleHne cucTemM NNHENHbIX ypaBHEHUI. MaTpuua CUCTEMbl NIMHENHbIX ypaBHeHWA. OnpefennTens
mMaTpuubl 272, €ro reoMeTpuMyeckuii CMbICN W CBOWCTBA, BbIYWCNEHUE €ro 3Ha4YeHUs, NPUMEHEHNe
onpefenuTens AN PeWeHns CUCTEMbl JIMHENHbIX YpaBHEHW. PelleHne NpUKNagHbIX 3agady C MOMOLLbHO
CUCTEMbI JIMHENHbIX YypaBHeHWI. MccnegoBaHve NOCTPOEHHOW MOAENM C  MOMOLWbLK  MaTpul W
onpegenuTenein.

MocTpoeHne MaTemMaTMyecKUX MoAeneil peanbHOW CUTyauuy C MOMOLLbI YpaBHEHWI U HEPaBEHCTB.
MpuMeHeHNe YpaBHEHWI W HEPABEHCTB K PELUeHUI0 MaTemaTMyeckux 3afay M 3agay M3 pasiuyHbIX
obnactei HayKu v peanbHOM XU3HK.

DYHKLUNU N TpauKn

®dyHKUMA, crnocobbl 3ajaHns (yHKUMW. B3anmHO o6paTHble (yHKUuMWM. Komnosuums ¢yHKUMA.
paduk GyHKUNN. DdneMeHTapHble NpeobpasoBaHns rpakoB PYHKLNIA.

O6nactb onpejeneHns U MHOXECTBO 3HayeHWid dyHkuun. Hynn  GyHKunn. TpomMexyTKu
3HaKOMOCTOAHCTBA. YETHble U  HeyéTHble (QyHKuun. [Mepuogunyeckme  QYHKUUU.  T[1pOMEXYTKM
MOHOTOHHOCTU (YHKLUMWU. MaKCUMyMbl U MUHUMYMbl PYHKUMW. Hanbofbluee N HavMeHbllee 3HaYeHUs
(PYHKUUN HA MPOMEXYTKE.

NnHenHasa, KBagpaTMyHasd W APO6GHO-UHENHas (YHKUMK. 3NeMeHTapHOe WCCnejoBaHuMe U
NOCTPOEHME MUX rpafuKos.

CTeneHHas (PyHKUMA C HaTypanbHbIM W LenbiM nokasatenem. EE ceolictBa u rpaduk. CBoiicTBa U
rpaMK KOpHA N-0i cTeneHn Kak PyHKLMM 06paTHON CTEMEHN C HAaTypalbHbIM NoKasaTenem.

MokasaTenbHaa W norapupmMmnyeckas PyHKLMM, UX CBOWCTBA M rpaukn. Mcnonb3oBaHne rpagmkos
GYHKUMA ANS peLeHnst ypaBHEHWA.



TpuroHomeTpuyeckas OKPYXXHOCTb, OMNpejeneHne TPUTOHOMETPUYECKUX (PYHKLUWI  4YMCNOBOTO
aprymeHTa.

®PyHKUMOHANbHbIE 3aBUCUMOCTM B peanbHbiX Mnpoueccax W ABneHMAX. [paguku peanbHbIX
3aBUCUMOCTE.

Hauana matemaTnyecKoro aHanmsa

MocneaoBaTenbHOCTH, CNOCO6bI 3afaHna NocnefoBaTeNbHOCTeR. MeToA MaTeMaTUYECKON MHAYKLUN.
MOHOTOHHbIE 1 OFrpaHMYeHHble Nocnef0BaTelbHOCTU. LCTOpKsS BO3ZHUKHOBEHUS MaTeMaTUYecKoro aHanmsa
KakK aHann3a 6eCKOHEYHO MaslblIX.

AputhmeTnyeckas W reomeTpuyeckas nporpeccun. BeckoHeYHO Yyb6biBarowas reomeTpmyeckas
nporpeccmd. Cymma  6eCKOHEYHO y6blBalolein  reomMeTpMyeckoin nporpeccun.  JIMHEWHbIA  1©
9KCMOHEHUManbHbIA pocT. Yncno e. dopmyna CAOXKHbIX MPOUEHTOB. Mcnonb3oBaHMe nporpeccun Ans
peleHna peanbHbIX 3a4ay NPMKNagHOro xapakTepa.

HenpepbiBHbIE PYHKLMM 1 UX CBOICTBA. TOYKU paspbiBa. ACUMNTOThI rpadMkoB (yHKLMiA. CBoicTBa
(YHKLMIA HeNpepbIBHbIX Ha OTpe3ke. MeTof MHTepPBaNOB A9 PeLeHNs HepaBeHCTB. MpYMeHeHWe CBOWCTB
HENpPepbIBHbIX PYHKLUIA AN peLleHns 3agad.

MepBas n BTOpas Npou3BoAHble (QyHKUMW. OnpeaeneHne, reoMeTpuyecknMin U (PU3NYECKWii CMbICA
Npon3BOHOI. YpaBHEHNE KacaTenbHOW K rpaduky yHKLUK,

Mpoun3BoAHble 3MEMEHTapHbIX (YHKUWA. [Mpom3BogHass CyMMbl, MPOW3BEAEHUS, YaCTHOrO W
KOMMO3ULUK QYHKLMWIA.

MHoXecTBa 1 normka
MHOXeCTBO, onepaunn Haj MHOXecTBaMu U UX CBOMCTBA. Aunarpammbl Jiinepa-BeHHa. MNpumeHeHune
TEOPETMKO-MHOXECTBEHHOIO annapara A/fs OnucaHus peasbHbIX MPOLECCOB W ABMIEHWIA, MPU PeLLueHnm

3afay U3 pyrux yyebHblx npeamMeToB.

OnpefieneHne, Teopema, CBOWCTBO MaTemMaTU4YecKoro 06bekTa, CMeAcTBMe, [0Kas3aTenbCTBO,
PABHOCU/IbHbIE YPABHEHNS.

11 KJTACC

Ymncna v BblYUCIEHUA

HatypanbHble u uenble uucna. NMprMeHeHWe NPU3HAKOB AENMMOCTU LENbIX Yucesl, HambonbLIWUiA
obwmii genutens (ganee - HOJZ) n HammeHblee ob6uiee kpaTtHoe (manee - HOK), ocTaTKoB Mo MOAynto,
anroputMa EBKkNnga ana peweHuns 3agad B Lenbix yncnax.

KomnnekcHble uncna. Anrebpavyeckas n TpUroHoMmeTpuyeckas (opmbl 3anmcu KOMMNIEKCHOro Yucha.
ApugmeTmnyeckre onepaunnm ¢ KOMMJEKCHbIMK 4yucnamn. KM3obpaeHWe KOMMMNEKCHbIX 4YuCen Ha
KoopAMHaTHOW nnockoctn. ®opmyna Myaspa. KopHM n-0it cTeneHn U3 KOMMNAEKCHOro Ynucna. MNMpumeHeHmne
KOMMJIEKCHbIX YNCeN ANA pelleHnsa U3NYecKnUX U reoMeTpuyeckux sagad.

YpaBHEHUA N HepaBeHCTBA



CucTemMa 1 COBOKYMHOCTb YpaBHEHWI A N HEPaBEHCTB. PaBHOCU/IbHbIE CUCTEMbI U CUCTEMbI-CNEACTBUS.
PaBHOCWNbHbIe HEPABEHCTBA.

OT60p KOpHEi TPUTOHOMETPUYECKUX YPaBHEHWUI C MOMOLLbK TPUTOHOMETPUUYECKOW OKPYXXHOCTMW.
PelleHne TPUrOHOMETPUYECKNX HEPABEHCTB.

OCHOBHble METOAbI PeLeHNs NOKa3aTebHbIX U NTOrapuMUYECKNX HEPABEHCTB.
OCHOBHble METOAbI PELIEHNS MppaLOHaIbHbIX HEPABEHCTB.

OCHOBHble MeTOAbl pelleHns CUCTEM W COBOKYMHOCTE/ paLMoHanbHbIX, MppaLuoHanbHbIX,
noKasaTeNbHbIX 1 10rapuMUUYECKNX YPaBHEHWIA.

YpaBHeHUA, HepaBeHCTBa U CUCTeMbI C napameTpamMu.

MpuMeHeHWe YpPaBHEHWI, CUCTEM U HEPABEHCTB K PeLleHU0 MaTemaTU4eckux 3afady W 3agay u3
pa3NnYHbIX 06/1acTell HayKM U peanbHON XWU3HW, NHTepNpeTaLns NoayyYeHHbIX pe3ynbTaToB.

DOYHKUNM N TpadnKu

Mpamk Komno3vumm  yHKUMiA. [eomeTpmyeckne o06pasbl YpaBHEHWA U HEpPaBEHCTB  Ha
KOOPAMHATHOW NMOCKOCTH.

TpuroHomeTpryeckne PyHKLUN, NX CBOMCTBA U FPauKK.

[pahuyeckme MeTOAbl PELLUEHUS YPaBHEHWIA N HepaBeHCTB. patmyeckne MeToAbl pPelleHns 3agad C
napameTpamu.

Mcnonb3oBaHne rpaMkoB (YHKLUWIA AN WCCNefoBaHWA MNPOLECCOB U 3aBUCUMOCTEN, KOTOpble
BO3HMKAIOT NPU peLleHnn 3agay n3 Apyrux yyebHblx npesMeToB 1 peasibHON XU3HN.

Hauana matemaTtnyeckoro aHasausa

MpuMeHeHWe TNPOU3BOAHON K MCCNeAOBaHUIO (YHKUWMIA HAa MOHOTOHHOCTb W 3KCTPEMYMbl.
HaxoxXzeHve HanbOoNbLLIEro N HaMMeHbLLEro 3HaYeHWN HenpepbIBHOW PYHKLMN Ha OTPE3Ke.

MpYMeHeHNe NPOU3BOAHON AN HAXOXAEHWUS HaWyuyllero PeleHus B MPUKAaAHbIX 3afgayax, Ans
onpegeneHns CKOPOCTM M YCKOPEHNs npouecca, 3agaHHoro hopmyioii uam rpagukom.

lMepBOOGpPa3Hasl, OCHOBHOE CBOMCTBO MNepBO06pa3HbiX. [MepBo06pa3Hblie 3NeMeHTapHbIX (YHKLUMIA.
MpaBuna HaXoX4eHNs NepBO06PA3HbIX.

WHTerpan. MTeomMeTpuYecKUin cMbic/l UHTerpana. BoluncneHne onpefenéHHOro nHTerpana no opmysne
HbloToHa-JTeit6HMLA.

MprMeHeHNe MHTerpana Ans HaxoXAeHUs nnouiageid NAockux Guryp U o6bLEMOB reOMeTPUYECKnX
Ten.

MpuMepbl pewweHnin gudepeHunanbHbIX YpaBHEHUN. MaTeMaTuyeckoe MOLEeNNpoBaHME peasibHbIX
NpPoLEeCccoB C NOMOLWbIO AnddepeHLnanbHbIX YpaBHEHWIA.

MITAHNWPYEMBIE PE3YJ/IbTATblI OCBOEHUWA YUYEBHOIO KYPCA «AJITEBPA W HAYANA
MATEMATUYECKOIO AHAJM3A» (YTNYBNEHHbIA YPOBEHb) HA YPOBHE CPEAHEIO
OBWEINO OBPA3OBAHNA



JINYHOCTHBDbIE PE3YJIbTATDI

1) rpaXxjaHCKOro BOCNUTaHUS:

CHOPMMPOBAHHOCTb FPaXXAAHCKON NO3nLUKM 06Yy4aroLLerocs Kak aKTUBHOIO W OTBETCTBEHHOIO Y/eHa
poccuiickoro 06LWecTBa, NPeACTaB/eHMe O MaTeMaTMYeCKUX OCHOBaX (YHKLWOHWPOBAHUA Pas3fIMYHbIX
CTPYKTYp, SB/EHWIA, npoueayp rpaxaaHckoro obuiectsa (BblGOPbI, OMPOCbI U APYroe), YyMeHue
B3aMMOAENCTBOBATb C COLMANbHBIMU UHCTUTYTAMU B COOTBETCTBUM C X PYHKLUUAMU U Ha3HAYEHUEM;

2) NaTPUOTUYECKOr0 BOCMUTAHUSA:

ChOPMMPOBAHHOCTb  POCCUINCKON  rpakaaHCKOW WAEHTUYHOCTW, YBAXEHWA K NpoWAOMY W
HacToALeMY POCCUACKOM MaTEMATUKKN, LLeHHOCTHOE OTHOLLEHME K LOCTVXKEHUSM POCCUIACKMX MaTeMaTUKOB
N POCCUIACKOI MaTeMaTUYeCKOW LIKOMbI, MCNOMb30BaHNE 3TUX AOCTUXEHWNIA B APYTMX HayKax, TEXHOMOTUSX,
chepax IKOHOMUKMN;

3) AYyXOBHO-HPaBCTBEHHOI0 BOCMUTAHMS:

0CO3HaHME [YXOBHbIX LIEHHOCTE/ pPOCCMIACKOrO Hapofa, CHOPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HaHWs, 3TWYECKOro MOBEAEHMUs, CBA3AHHOTO C MPAKTUYECKUM MNPUMEHEHVWEM [OCTUXKEHWUA Hayku 1
[eATeNIbHOCTbIO YUYEHOr0, 0CO3HAHME IMYHOTO BK/afa B NOCTPOEHME YCTORUNBOrO GYayLLEro;

4) 3cTeTMYECKOro BOCMUTAHMS:

3CTETMYECKOe OTHOLIEHWe K MUPY, BK/OYas 3CTETUKY MaTeMaTMYeCKNX 3aKOHOMepPHOCTel, 06bEKTOB,
3aflay, PeLIeHWi, paccyXAeHWi, BOCMPUMMYMBOCTb K MaTemMaTM4ecKUM acnekTaM pas3/MyYyHbiX BUOB
NCKYCCTBa,;

5) hnamyeckoro BocrnnuTaHuA:

C(OPMUPOBAHHOCTb YMEHUS MPUMEHATb MaTemaThyeckme 3HaHUSA B WHTepecax 3[40POBOro MU
6e3onacHoro o6pasa >W3HW, OTBETCTBEHHOE OTHOLUEHWE K CBOEMY 340POBbH (340pOBOE NWTaHUE,
c6anaHCcMpPOBaHHbIA PeXUM 3aHATUIA U OTAbIXa, perynspHas ¢uanyeckas aKTUBHOCTb), (u3nyeckoe
COBEpPLLEHCTBOBAHME NPU 3aHATUAX CMOPTUBHO-0340P0OBNTENbHON AEATENbHOCTbIO;

6)TpynoBOro BOCMUTAHUSA:

FrOTOBHOCTb K TpyAy, OCO3HaHME LUEHHOCTM TPyAontobus, WHTepec K pasiMyHbiM cdepam
npodeccroHanbHOM AeATeNbHOCTU, CBA3AHHbLIM C MAaTeMaTUKON M eé MPUMOXEHUSMU, YMEeHNe COBepLUaTh
0CO3HaHHbIN BbIGOp OyAyLLei Npogeccun 1 peann3oBbiBaTb COOCTBEHHbIE XWU3HEHHbIE MAaHbl, FTOTOBHOCTb
M CNOCOBHOCTbL K MaTtemMaTMyecKoOMy 06pa30oBaHWIO M CaM0o00Opa3oBaHMIO Ha MPOTSHKEHUU BCEW XKU3HMU,
FrOTOBHOCTb K aKTUBHOMY Y4acTUO B PeLUEeHNN NpakTUYeCcKMX 3aja4y MaTeMaTU4eCcKOoi HanpaBieHHOCTH;

7) 3KO/I0TMYECKOro BOCMUTAHUS:
CHOPMMPOBAHHOCTb 3KONOTUYECKOW KyNbTypbl, MOHWMaHWE BAUSHWS COLMANbHO-3KOHOMUYECKNX

MPOLIECCOB HA COCTOsIHME MPUPOAHOA U COLManbHOW Cpedbl, OCO3HaHMe TrN06aNbHOr0 Xapaktepa
9KONOTUYECKMX MNPO6MeM, OpPUEHTALMA Ha MPUMEHEHWE MaTeMaTUYeCKUX 3HaHWI AN pelleHus 3ajay B



06MacTu OKpy>arLuleil cpefbl, NAaHMPOBaHME MOCTYMKOB M OLEHKM WX BO3MOXHbIX MOCNeACTBUIA ANns
OKpY>KatoLLlein cpeabl;

8) LEeHHOCTM Hay4yHOro rnosHaHug:

ChOpPMMPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYHOLLEFO COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKu W
06LLECTBEHHOI NPaKTUKKU, MOHWMaHWE MaTeMaTUYECKOW HayKu KakK chepbl Yen0BEYECKOW AeATeNbHOCTH,
3TanoB eé pasBUTWUA W 3HAYMMOCTW ANS PasBUTWA LUBWAU3ALMMW, OBNAfEHWE A3bIKOM MaTeMaTUKW U
MaTeMaTMYeCKOn KynbTypoli Kak CpPefCcTBOM MO3HaHWA MUPa, FTOTOBHOCTb OCYLULECTB/ATb MPOEKTHYH M
ncCcnefoBaTeNbCKy0 AesTeNbHOCTb UHANBUAYANLHO W B TPyNMe.

METAMNMPEOMETHBDBIE PE3Y/IbTATHI

Mo3HaBaTeNbHble YHUBEPCA/IbHbIE YYeOHbIe AelicTBUSA
BasoBble normyeckue fericTBuA:

BbISIBNATbL U XapaKTepu3oBaTb CYLUECTBEHHble MPU3HAKM MaTeMaTUYECKUX OOGBLEKTOB, MOHATUIA,
OTHOLUEHUIA MeXay MOHATUAMU, DOPMYNMPOBaTb OMNpPeLEeseHUs MOHATWIA, yCTaHaBAMBaTb CYLLECTBEHHbI
NpU3HaK Knaccupukaymmn, 0CHOBaHMSA 415 0606LLEHNS N CPABHEHUS, KPUTEPUM NPOBOANMOTIO aHaIn3a;

BOCNpPMHMMAaTb, (OPMYNnpPoBaTb M NPeobpa3oBbIBaTh CYXAEHWS: YTBepAUTeNbHbIe N OTpULLATENbHbIE,
eflNHNYHbIE, YacCTHble 1 06LLUNe, YCNIOBHbIE;

BbIABNATbL MaTeMaTU4YeCKME 3aKOHOMEPHOCTW, B3aMMOCBA3N N MNPOTUBOPEYNA B CpaKTaX, OaHHbIX,
Haﬁﬂ}O,U'EHVIFIX N YTBEPXKAEHNAX, npeanaratb KPUTEPUN ANA BbIABNEHNA 3aKOHOMepHOCTEI7I n I'IpOTI/IBOpel—II/II\/JI;

Aenatb BbIBOAbI C MCMNONb30BAHWEM 3aKOHOB NOTUKMW, AeAYKTUBHbBIX N MHAYKTUBHbLIX YMO3aKMOYEHWIA,
YMO3aK/0YeHU N0 aHanoruu;

NpoBOAUTb CAMOCTOATE/IbHO [OKa3aTenbCTBA MaTeMaTUYecKUX YyTBepXAeHuid (npsMble u  OT
MPOTMBHOIO), BbICTPaMBaTb apryMeHTauuto, NPWBOAUTb NPMMEPbI W KOHTPMNPUMEepPbl, 06OCHOBbLIBATb
COGCTBEHHbIE CYX/EHNS W BbIBOAbI;

BbIOMpaTb CNocob pelweHns y4yebHO 3agaun (CpaBHMBaTb HECKO/IbKO BapMaHTOB peLLeHus, BbIGnpaTtb
Hanbonee NOAXOAALLNIA C YUETOM CaMOCTOSATENbHO BbIAENEHHbIX KPUTEPUEB).

BasoBble nccnegoBaTeNbCKue felicTBUS:

MCMoNb30BaTh BOMPOCHI KaK MCCNef0BaTeNbCKUA MHCTPYMEHT MO3HAHUA, (hOpMYNMpoBaTh BOMPOCHI,
(uKcmpytouine npoTuBopeume, npobnemy, ycTaHaBnMBaTb WCKOMOE M AaHHOe, (DOpPMUPOBATb TUMOTE3Y,
apryMeHTMpOBaTh CBOK MO3ULMIO, MHEHNE;

NPOBOAMTb CaMOCTOATENIbHO CMAAHMPOBAHHbLIA 3KCNEPUMEHT, WCCNefOBaHME MO0 YCTaHOB/IEHUIO
0COOEHHOCTE MaTeMaTU4ecKoro 06bekTa, SB/IEHUS, MNPOLIECCA, BbISBEHUIO 3aBMCUMOCTEN Mexay
06beKTaMu, ABNEHUS MU, MpoLeccamu;



CaMOCTOSTENbHO  (DOopMynMpoBaTb 0600LLEHMS W BbIBOAbI MO pe3ynbTaTaM MNPOBEAEHHOrO
HabnNAeHNs, WCCNefoBaHMSA, OLEHMBATb [OCTOBEPHOCTb MONYYEHHbIX pPe3ynbTaToB, BbIBOAOB MW
0606LLEeHNIA;

nporHo3npoBatb BO3MOXHO€E pa3BUTUE TMpouecCa, a TaKXe BblABUTaTb MNPEANO/IOXKEHNA O €ro
pa3BuTUMN B HOBbIX YCNIOBUAX.

Pa6oTta ¢ nHhopmaumeii:

BbIABNSATL Ae(MLUUTBI UHDOPMAL MK, AaHHbIX, HEOBXOAUMbIX ANd OTBeTa Ha BOMPOC U ANS PeLleHus
3afauu;

BbIOMPaTb MH(OPMALMIO M3 UCTOUYHWMKOB Pas/IMYHbIX TWUMOB, aHalM3MPOBaTb, CMCTeMaTU3NPOBaTb U
NHTEPNPETMPOBaTh MHPOPMALINIO Pa3NINUYHbBIX BUAOB U (hOPM NpeAcTaBNeHUs:;

CTPYKTYpupoOBaTb WH(OpMauuto, MpeacTaBnaTb e€ B pa3IUyHbIX (opmax, WANCTPUPOBaTb
rpagmyecku;

OLEHMBaTb HAflEXXHOCTb MH(hOPMALMKN NO CAMOCTONATE/IbHO CHOPMYIMPOBAHHbLIM KPUTEPUSM.

KoMMyHUKaTBHbIe YHUBEPCa/ibHble y4ebHble feiCTBUSA
Ob6ueHne:

BOCMPUHMMATbL 1 (DOPMYNPOBATL CYXXAEHNS B COOTBETCTBMM C YCNIOBUSMM U LIENAMI O6LLEHMS, SCHO,
TOYHO, FPaMOTHO BbIpaXaTb CBOK TOUKY 3PEHUS B YCTHbIX M MUCbMEHHbIX TEKCTax, faBaTb MOSAACHEHUS MO
X0A4Y pelleHuns 3afaun, KOMMEHTUPOBaTb NONYUYEHHbI pe3ynbTar;

B X04e 06CYX[JeHWs 3ajaBaTb BOMPOCHI MO CYLLECTBY 06CYXJaeMOi Tembl, NpPo6aeMbl, peLiaemoit
3a/jauu, BbICKa3blBaTb UAEMN, HaLeNeHHbIE Ha MOWCK PELLeHNsi, COMOCTAaBATb CBOW CYXAEHUS C CY>XXAEHUAMU
APYTUX YYacTHUKOB [uanora, 06Hapy>XuBaTb pas/vuMe W CXOACTBO MNO3MLWIA, B KOPPEKTHOW dopme
GopMynnpoBaTh Pa3HOrNACKs, CBOU BO3PAXKEHUS;

npeAcTaBnsTb  pe3ynbTaTbl  PeWeHWs  3afayl,  IKCMepuMeHTa,  WUCCnefoBaHWs,  MPOEKTa,

CaMOCTOATE/IbHO BbIGMPaTb (opMaT BbICTYN/JEHWS C YYETOM 3afay npe3eHTauum u 0cobeHHOCTel
ayauTopUN.

PerynsaTvBHble YHUBepcasibHble yYebHble felicTBUSA

CamoopraHusauymsa:

COCTaBMATb MJiaH, aifOpUTM pelleHns 3afayn, Bbl6bupatb CNoco6 pelleHUs € YYETOM MMEIOLMXCS
pecypcoB M COOGCTBEHHbIX BO3MOXHOCTEN, aprymeHTUpOBaTb W KOPPEKTMPOBATb BapuaHTbl pPeLeHuin ¢

YYETOM HOBOI MHhOpMaL K.

CaMOKOHTPO/b, 3MOLNOHANNbHbIA UHTENNEKT:



BNafeTb HaBblkaMW MO3HaBaTeNbHOM pedrieKCUM KakK OCO3HAHWA COBEpLUAEMbIX [eACTBUIA 1
MbIC/IUTENbHbLIX MPOLECCOB, MX Pe3y/nbTaToB, BNajeTb CNOco6amMy CaMonpoBepKM, CaMOKOHTPONSA npoLecca
1 pe3ynbTaTa pelleHns MaTeMaTUYeCcKoi 3ajaum;

npesBUAETb TPYAHOCTM, KOTOPbIE MOFYT BO3HUKHYTb NPU PELUEHUU 3afjayM, BHOCUTb KOPPEKTUBbI B
AenATeNlbHOCTb Ha OCHOBE HOBbIX 06CTOATENbCTB, AaHHbIX, HalileHHbIX OLIMOO0K, BbISBIEHHbIX TPYAHOCTEN!;

OLeHMBaTb COOTBETCTBME pe3y/bTaTa Lefn W YCN0BUAM, OOBLACHATb MPUYUHBI JOCTUXKEHUS WN
HeAOCTVXEHNS Pe3ybTaToB AeATENIbHOCTU, HAX04UTb OLUMOKY, AaBaTb OLEHKY NPUOBPETEHHOMY OMbITY.

CoBMeCTHas aeAaTeNlbHOCTb:

NMOHMMATb M MCMNOJb30BaTb MPeMMyLLecTBa KOMaHAHOW UM WMHAMBUAYaNbHON paboTbl Npu pelleHun
yyebHbIX 3aga4y, NPUHMMaTb LeNb COBMECTHOW AesTeNbHOCTW, MNAaHUpOBaTb OpraHu3auMtd COBMECTHOW
paboTbl, pacnpeaensaTb BMAbl paboT, AOroBapmMBaThCs, 06CYXAaTb NpoLecc u pesynbTaT paboTbl, 0606WaTb
MHEHWS HECKONTIbKNX NIOAEN;

yyacTBOBaTb B FpynnoBbiX hopmax paboTbl (06CyXaeHMsA, 06MeH MHEHWIA, «MO3roBble LUTYPMbI» 1
MHbIE), BbIMOMNHATb CBOK YacTb pPaboTbl U KOOPANUHMPOBATL CBOW AEWCTBUSA C APYTMMU YNeHaMU KOMaHAbI,

OLleHMBaTb KayeCcTBO CBOEro BKiada B 00WMIA NPOAYKT NO KPUTEPUSIM, CHOPMYNINPOBAHHBLIM YYaCTHUKaAMW
B3aMMOAENCTBUS.

MPEOMETHBIE PE3Y/JIbTATbI

K KoHUy 06y4yeHus B 10 Ksacce obydyatowmiica NoNyyuT cnegytoline npefMeTHble pesynbTaTbl MO
OTAEeNbHbIM TeMaM paboyeli nporpaMmMbl y4eb6HOro Kypca «Anrebpa n Hayana MaTtemMaTMUYeCKOro aHanm3ax:

Uncna n BbIYUCIEHUSA:
CBOGOAHO OMepMpoBaTb MOHATUAMMW: paluMOHaNbHOE 4KUCNo, GecKOHeyHas nepuofuyeckas [Apo6b,
MPOLEHTLI, MppauMOHaibHOEe YMUCN0, MHOXECTBA palMOHaNbHbIX W AeACTBUTENbHLIX YUCEN, MOAY/b

AeVICTBMTeﬂbHOFO yncna,

NPUMEHATb APO6U M NPOLEHTbI ANS PeleHns NPUKNaAHbIX 3af4a4y M3 pasNuyHbliX OTpacneit 3HaHWi K
peanbHOM XN3HK;

NPUMEHATb NPUOAMKEHHbIE BbIYMCNEHNS, NpaBuna OKPYrNeHWus, MNPUKMAKY W OLEHKY pe3ynbTarta
BbIUNCNEHWIA;

cBO6OHO OMepupoBaTb MOHATUEM: CTeMeHb C LEMbIM MoKasaTefieM, WMCMob30BaTb MOAXOASLLYHO
(hopmy 3anncu AeiicTBUTENbHbBIX YMCEN AN PeLleHUs NPaKTUYeCKNX 3aaay v NpeacTaBNeHNs AaHHbIX;

CcBO6OAHO OMepupoBaTb NOHATUEM: apUPMETUYECKNIT KOPEHb HaTypasibHOM CTeMNeHu;
cB0O60OAHO ONEpUpPoBaTh MOHATUEM: CTEMEHb C paLMOHaNbHbIM NOKa3aTenem;
CBOOOAHO OMepMpoBaTb NOHATUAMU: NOrapudm yncna, AecaTUUHbIe N HaTypalbHble N0rapuMmsl;

CBO6GOHO ONepupoBaTb MOHATUSMU: CUHYC, KOCMHYC, TaHTeHC, KOTAaHTeHC YMNCI0BOT0 apryMeHTa;



ONepupoBaThb NOHATUAMWU: aPKCUHYC, aPKKOCUMHYC U apPKTaHTEHC YMC/IOBOr0 aprymMeHTa.
YpaBHeEHUA N HepaBeHCTBA:

cBO6GO/HO ONEpMpPoBaTb MOHATUSMM: TOX/AECTBO, YpPaBHEHME, HEPABEHCTBO, PABHOCU/IbHbIE YPaBHEHWS
N ypaBHEHUA-CNeACTBUS, PaBHOCU/IbHbIE HEPABEHCTBA;

MPUMEHATb pas3NMyHble MeTOAbl PeleHUs pauuoHanbHbIX W APO6HO-paLMOHANbHbBIX YpPaBHEHWA,
NMPUMEHATb MeTO[ MHTEPBaNoB ANS PeLleHNs HepaBeHCTB;

CBOOOAHO OnepuMpoBaTb MOHATUAMW: MHOFOYIeH OT OAHOW MepPeMeHHOW, MHOroYeH C LenbiMu
KO3(h(hMUMEHTAMUN, KOPHM MHOrOYNEHa, MNPUMEHATb AefleHMe MHOrou/sieHa Ha MHOrO4YfeH C OCTaTKoMm,
Teopemy be3y n teopemy Bueta gna pelieHma 3agad;

CBOGOAHO OMEpMpoBaTb MOHATUAMU: CUCTEMA J/IMHEWHbIX YpPaBHEHWI, MaTpuua, OnpesennTens
MaTpuubl 2 X2 W ero reoMeTpMYecKuii CMbIC/, WCNONb30BaTb CBOWCTBA oOMpefennTens 2 x2 Ans
BbIYMNC/IEHUS €0 3HAYEHUS, MPUMEHATb ONPEAeNUTENN A8 PeleHns CUCTEMbl SIMHEWHbIX YPaBHEHWIA,
MOZENNPOBaTb peasbHble CUTyauuu C MOMOLLbI CUCTEMbI JIMHEAHbIX YpPaBHEHWI, WCCNefoBaTb
MOCTPOEHHbIE MOAENN C MOMOLLbIO MaTPUL, N ONpeaennTeneit, MNHTEPNPETUPOBATL NONYUYEHHbI pe3ynbTarT;

NCMonb30BaTh CBONCTBA AEWCTBUIA C KOPHSAMU A5 MPeobpa3oBaHmns BblpaXeHWi;

BbINONHATL MPeo6pa3oBaHWUsA UYMUCNOBLIX BbIPAXKEHWIA, cofepXalux CTeneHW C pauuoHanbHbIM
nokasaTenem;

MCNoNb30BaTh CBOWCTBA IOrapuMoB A5 NpeobpasoBaHnsa N0rapuPMmnYecKX BblpaxXeHui;

CBOOOAHO OMepupoBaTb MOHATMAMU: UMppauMoHanbHble, MOKa3aTelbHble W NorapupmMmnyeckme
YPaBHEHUS, HaXOAWTb MX PELIEeHUS C MOMOLLbIO PAaBHOCUMbHbLIX MEPEXOAOB WM OCYLLECTBASAA MPOBEPKY
KOPHE;

NPUMEHSATb OCHOBHble TPUTOHOMETpUYeckne opmynbl AN Npeobpa3oBaHUS TPUTOHOMETPUYECKMX
BbIPQXKEHNIA;

CBOGOAHO OMEpupoBaTb MOHATMEM: TPUTOHOMETPMUYECKOE YpPaBHEHWE, MNPUMEHATb HeOGXOAMMbIE
(opMynbl AN PELIEHNS OCHOBHbIX TUMOB TPUTOHOMETPUYECKMX YPABHEHWIA;

MOAENMpPoBaTb peasibHble CUTyauuu Ha N3blke anrebpbl, COCTaBNATb BbIPAKEHUSA, YpaBHEHUS,
HepaBeHCTBa MO YCNOBWUKO 3afayun, WcCnefoBaTb MOCTPOEHHble MOAENN C WUCMO/Mb30BaHWeM arnnapara
anreopsl.

DYHKLUNU N TPpadNKN:

CBOOGOLHO OMNepupoBaTb MOHATMAMU: (YHKLMA, Cnocobbl 3afaHua (QYHKUWW, B3aMMHO o0b6paTHble
(YHKLMW, KOMNO3MLUA YHKUNIA, TpadnK (PYHKLWUKN, BbINOMHATL 3/IEMEeHTapHble Npeobpa3oBaHUs rpamkos

(hYHKL WA,

CBO6GOHO ONepupoBaTb MOHATUAMMW: 061acTb ONPeAeNeHNs U MHOXECTBO 3HAYeHWIA DYHKLUUKU, HYNN
(YHKLMMN, NPOMEXYTKMN 3HAKOMOCTOSHCTBA,;

CBOGOJHO OMepupoBaTb MOHATUAMU: YETHble W HeYETHble (YHKLUW, Nepuognyeckme GYHKLNN,
NMPOMEXYTKN MOHOTOHHOCTW (DYHKLUWU, MaKCUMYMbl U1 MUHUMYMbl (DYHKLMKU, Hanbonbllee U HaMMeHbLUee
3HauYeHne PYHKUUN Ha NPOMEXYTKE;



CBO6GOHO OMepupoBaTb MOHATUAMMU: CTerneHHas (DYHKUMS C HaTypasibHbIM W LieNbIM MoKasaTenem,
rpadMk CTEMEHHOW (YHKUMW C HaTypanbHbIM W LieNbIM MoKasaTenem, rpauk KOpHsS N-0ii CTENeHU Kak
(YHKUMM 06paTHOI CTeneHn ¢ HaTypasibHbIM MOKa3aTenem;

onepupoBaTb MOHATUSAMU: JIMHERHas, KBafpaTU4Has W APOBGHO-NMHENRHas (YHKUUW, BbINOAHATb
3/leMeHTapHOe UCCNe0BaHNe U MOCTPOEHNE X TPadUKOB;

CBOGOAHO OMepUpOoBaTb MOHATMAMU: MOKazaTeflbHas M norapudmuyeckas QyHKUWM, UX CBOWCTBA W
rpaduKku, NCNONb30BaTb UX FPatnKN AN PeLEHNS YPaBHEHUIA;

CBOGOAHO  oOnepupoBaTb  MOHATUAMU:  TPUTOHOMETPUYECKAs  OKPYXXHOCTb,  OMpejAeneHue
TPUTOHOMETPUYECKUX (YHKLMIA YUNCIOBOTO apryMeHTa;

MCNonb3oBaTb rpaPuKkM QYHKUNIA ans nccnefoBaHUs NPoOLECCOB U 3aBUCUMOCTEN MPU peLleHnm 3ajay
M3 APYrMx Y4yebHbIX NPeaMETOB W peanbHOW >XWU3HW, BblpaXaTb (GOpPMynamMy 3aBUCUMOCTU MeXAy
BEIMYMHAMMU;

Hauana matemaTn4yecKoro aHanusa:

CBOGOAHO OonepupoBaTb MOHATMSAMMU: apuPMeTUYecKas U reoMeTpuyeckas nporpeccus, 6eCKOHeYHO
yb6biBalOLlas reoMeTpuyeckass NPOrpeccus, NIMHEMHbI WU 3KCMOHEHUMaNbHbIA POCT, (hopMyna CAOXHbIX
NPOLIEHTOB, UMETb NPeACTaB/IEHNE O KOHCTaHTE;

MCNoNb30BaTb NPOrpeccun AN peleHnsa peanbHbiX 3a4ayd NPUKIagHOro XapakTepa;

CBOGOAHO ONepmpoBaTh MOHATUAMU: NOC/eA0BaTe/IbHOCTb, CNOCO6LI 3afaHnA MocneL0BaTe/IbHOCTeN,
MOHOTOHHbIE W OrpaHWYeHHble MOCNeA0BaTE/IbHOCTU, MOHMMaTb OCHOBbI 3apOXKAEHMA MaTemMaTM4ecKoro

aHanM3a Kak aHann3a 6eCKOHEYHO ManblX;

CBOGOAHO ONepupoBaTb MOHATUAMU: HEMNpPepbiBHble (MYHKUWW, TOYKM paspbiBa rpaduka GyHKLUK,
aCMMNTOThI rpauka QyHKLMK;

CBOGOJHO oOMepupoBaTb MOHATUEM: (YHKUMS, HenpepbiBHas Ha OTpe3ke, MNPUMEHSTb CBOMCTBaA
HenpepbIBHbIX (YHKLUWIA ANS pelleHuns 3a4ay;

CBOOOLHO OMepupoBaTb MOHATUAMWU: MepBas W BTOpas MNPOWM3BOAHbIe (MYHKLMKM, KacaTe/lbHasd K
rpagmky yHKLmMY;

BbIYMCNSATL MPOM3BOAHLIE CYMMbl, MPOWU3BEAEHUS, YACTHOrO M KOMMO3ULMW ABYX (DYHKLMIA, 3HATb
NMPOV3BO/HbIE 3IEMEHTAPHbIX (YHKLWIA;

NCMoNb30BaTh FEOMETPUYECKMNIA U (DU3NYECKNIA CMbICN NPOU3BOAHON AN peLleHns 3aad.
MHoXecTBa 1 foruka:
CcBOOOAHO OMepMpPoBaTb MOHATUAMM: MHOXECTBO, ONepaLumn Hajg MHOXECTBaMU;

MCMONb30BaTb TEOPETMKO-MHOXECTBEHHbI/ annapart Ans ONWCaHUs peanbHbIX NMPOLECCOB U SBNEHWIA,
Npu peLLleHnmn 3agay 13 Apyrux yuebHbix npegmeTos;

CBOGOAHO OMNepupoBaTb MOHATUAMU: ONpefeneHne, Teopema, YpaBHEHWe-CNeACcTBME, CBOWCTBO
MaTeMaTUUYecKoro 06beKTa, 40Ka3aTeIbCTBO, PABHOCU/bHbIE YPABHEHUS 1 HEPABEHCTBA.



K KoHUy 06yuyeHnsa B 11 Knacce obyvarowmiica nNoayunT cnefyroline npefMeTHble pesynbTarbl N0
OTAeNbHbIM TeMaMm paboyeli nporpaMmMbl yuebHOro Kypca «Anrebpa U Hayana MaTemMaTUYecKOro aHanm3ax:

Yucna 1 BblUUCNEHUA:
CBOOOLHO OMepmnpoBaTb MOHATUAMMW: HaTypasibHOE W LesI0e YNCN0, MHOXECTBA HATypasibHbIX U LENbIX
ymcen, UCMoJb30BaTb NPU3HaKKU fennumocTtu uenbix yncen, HOL n HOK HaTypanbHbIX Yncen Ana pelieHns

3afad, NPUMEHATb anropnuTMm EBknnaa;

cBO6OHO oOnepmpoBaTb MOHATMEM oOCTaTKa MO MOAY/NI, 3anucbiBaTb HaTypasibHble 4ucna B
Pa3NIMUHbIX NMO3ULMOHHBIX CUCTEMAX CUUCNEHUS;

CBOGOAHO OMepupoBaTb MNOHATUAMU: KOMMEKCHOE UMCAO UM MHOXECTBO KOMMEKCHBbIX uuCcen,
npeaCcTaBNsATb KOMM/EKCHbIE 4uUCNa B anrebpanmyeckoid M TPUTOHOMETPUYECKOW (hopMe, BbIMOMHATb
apudmeTMyecKme onepaymm ¢ HUMKU N M306paxaTb Ha KOOPAUHATHOM NIOCKOCTH.

YpaBHEHUA N HepaBeHCTBA:

CBOGOJHO OnepupoBaTb MOHATUSIMU: MppaLMOHabHble, MoKasaTe/lbHble W norapuMuyeckue
HepaBeHCTBA, HaX04MTb UX PeLleHUs C MOMOLLbI0 PABHOCU/IbHbBIX NMepPexo/os;

OCYLLECTBNATb 0TOOP KOPHei Npu peLueHnn TPUroHOMEeTPUYECKOT0 YPaBHEHUS;

CBO60,U,HO onepuposatb MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHATb HEO6XO,D,I/1MbIe
CbOpMy}'IbI Aona peweHna OCHOBHBIX TUMOB TOPUTOHOMETPUYECKNX HEPABEHCTB;

CBOGOAHO OMepMpoBaTb MOHATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHWA W  HEpPaBEHCTB,
PaBHOCU/IbHbIE CUCTEMbI W CUCTEMbI-CNEACTBUA, HaxXOAUTb PELUEHUS CUCTEMbl W COBOKYMHOCTEN

paLMoHanbHbIX, MPPaLUoHanbHbIX, MOKa3aTeNbHbIX U IOFapuMUYECKNX YPaBHEHWUIA 1 HEPABEHCTB;

pewaTtb paLuoHanbHble, nppaynoHanbHble, rnokasaTefibHble, norapuMuyecKme "
TPUrOHOMETPUYECKME YPaBHEHUSI N HepaBEHCTBA, CoAepXKallue Mo4yNn 1 napameTpsbl;

NMPUMEHATbL rpafuyeckme MeTOAbl AN PeleHWUs YPaBHEHWUIA M HepaBeHCTB, a TakKXe 3ajay ¢
napameTpamu;

MOAENMPOBaTb peasibHble CUTyaUUW Ha N3blke anrebpbl, COCTaBNATb BbIPAKEHWUS, YpPaBHEHUS,
HepaBeHCTBAa M MX CMCTeMbl MO YCNOBUIO 3afayu, MCCNeAoBaTb MOCTPOEHHbIE MOAENW C MCMO/b30BaHNEM
annapaTa anre6pbl, UHTEPNPETMPOBATbL MNOMTYYEHHbI pe3ynbTar.

DYHKLUNU N TpadUNKN:

CTPOMTb TpadiMknM KOMMO3ULUUKM (DYHKLMIA C MOMOLLbH 3/EMEHTAPHOr0 MCCNef0BaHWUA W CBOWCTB
KOMMO3MLMKN ABYX PYHKLNIA;

CTPOUTbL FeOMETPMYECKME 00pa3bl YPaBHEHWNI N HEPABEHCTB Ha KOOPAWMHATHON MIOCKOCTU;
CBO6OAHO ONepupoBaTh MOHATUAMU: TPaiVKLU TPUTOHOMETPUYUYECKNX (PYHKLWIA;
NPUMEHATb PYHKUUKN AN MOAENNPOBAHUSA U UCCNeA0BaHNA peanbHbIX MPOLEecCcoB.
Hauana matemaTnyeckoro aHanusa:

MCMNoNb30BaTh NMPOM3BOAHYH ANA UCCNefoBaHMS PYHKLMM HA MOHOTOHHOCTb U 3KCTPEMYMbl;



HaxoauTb HanbosblUee ¥ HaMMEHbLLEe 3HaYeHNN YHKLUUWM HeMpPepbIBHOM Ha OTPE3KE;
MCMONb30BaTb NMPOM3BOAHYIO AN HAaXOXAEHUS Hauyuyllero pelleHus B NPUKNafHbIX, B TOM 4uUcne
couManbHO-3KOHOMUYECKMX, 3afayax, Ans OonpeAeneHUss CKOPOCTM M YCKOPEHMs npolecca, 3afaHHOro

(hopmynon nnm rpagukom;

cBOOOAHO oOnepupoBaTb MNOHATUSIMW: MNepBoO6pasHas, OMpefenéHHbIl  MHTEerpan, HaxoAuTb
nepBoo6pa3Hble 31eMEHTAPHbIX (YHKLWA 1 BbIYNCASATbL UHTErpan no gopmyne HotoToHa-/1eibHMUa;

Haxo4uTb NAOWAAN NNOCKUX UIyp U 06bEMbBI TEN C MOMOLLbI MHTErpana;

UMeTb  MpeAcTaBfieHWEe 0  MaTeMaTMY4eCKOM  MOAeNIMpoBaHWW  Ha  MNpuUMepe  COCTaBNEHUSA
angdepeHUnanbHbIX YpaBHEHWIA;

pelaTh NPUKNafHbIe 3a4a4i, B TOM YMC/E COLMANbHO-3KOHOMMYECKOTO 1 (DM3NUECKOro XapaKTepa,
cpeacTBaMy MaTeMaTUUYeCcKOro aHanmsa.



