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HHOACHUTEJIBHAA 3AIIMCKA

VY4eOHblii Kypc «AnreOpa M Hayala MaTeMaTHUYECKOIO aHAIM3a» SBJSAETCS OJHUM U3
HauOoJiee 3HAYMMBIX B IIPOrpamMMe CpeJHEero oouero oOpa3oBaHUs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH O00€cleuYrBaeT HMHCTPYMEHTAIbHYIO 0a3zy [UId H3yYeHHUs BCEX eCTECTBEHHO-
HAYYHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMHUpPYET JIOTHYECKOE M aOCTPAKTHOE MBIIIJICHHUE
oOydaronuxcsi Ha YpPOBHE, HEOOXOIMMOM JJisi OCBOECHHS MH(OPMATUKH, OOIIECTBO3HAHUS,
UCTOPUH, CIOBECHOCTH M JPYrMX JAMCUUIUIMH. B pamkax pgaHHoro ywyeOHOro Kypca
oOyyarolmuecsi OBJIQJIEBAIOT YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOM HayKu, KOTOpas
(hopMyIHpyeT CBOU JOCTHKEHHS B MaTEeMaTHIECKOH (hopme.

VY4eOHbIil Kypc anreOpbpl U Hadajl MaTeMaTHMYECKOTO aHalli3a 3aKja/bIBa€T OCHOBY IS
YCIENIHOTO OBJAJICHUS] 3aKOHAMHU (DU3MKM, XUMHH, OMOJIOTMH, TOHMMAHUS OCHOBHBIX
TEHJIEHIMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >KM3HH, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IHM(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIB30BATh UX IS
JalbHEWIIero oOpa3oBaHUs M B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpems OBjajeHuE
a0CTPAaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKLUSAMM ajareOpbl 1 MaTeMaTHYECKOro aHaJln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHUHHOCTb, JOKa3bIBaTh
YTBEP)KJACHHUS ¢ IOMOIIBI0 MHAYKIMH U PACCY’KAAaTh ACTYKTUBHO, UCIOJIb30BAaTh 00OOIIEHUE U
KOHKPETH3aIMi0, abCTparupoBaHWE W AaHAIOTHIO, (OPMHUPYET KpPEaTHBHOE W KPUTHUYECKOE
MBIILUICHHE.

B xonme m3yuenus yueOHOro kypca «Anredpa M Hayajga MaTeMaTHYECKOTO aHaIM3a»
oOyyaromuecs: TMOJIy4aloT HOBBIM ONBIT pEIIeHUs TNPHUKIATHBIX 337ad, CaMOCTOSTEIbHOTIO
IOCTPOEHUSI MaTEeMaTHYECKUX MOJIEJEH pealbHbIX CUTYyalluid, MHTEPIPETALUU IOJyUYEHHBIX
pEILICHNN, 3HAKOMATCS ¢ NMPUMEPaMU MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE, HAyKe H
HCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMU OTKPBITUAMU U UX aBTOPAMH.

VYueOHbIl Kypc 007amaeT 3HAYUTEIbHBIM BOCHHMTATEIBHBIM MOTEHIMAJIOM, KOTOPBIN
peanmu3yercss Kak yepe3 ydeOHbBI Marepuan, CcrnocoOCTBYIOMMA (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUSI, TaKk U uepe3 creuupuky Yy4deOHOH  JesATeNbHOCTH, Tpedyromen
OPOAODKUTEIBHOW  KOHUEHTPAallMM  BHUMAaHMUS, CaMOCTOATENBHOCTH, AKKypPaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIy4EHHBII pe3ynbTar.

B ocHoBe meronmku oOydeHus anrebpe M HadalaM MaTEMaTUYECKOrO aHan3a JICKUT
JeSTeNIbHOCTHBIN MPUHIUI 00yUYEeHUsI.

B ctpykrype yueOHoro kypca «AnreOpa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a» BbIJECIICHBI
CIIEYIOIINE COJEPIKATENbHO-METOANYECKHE JHHUU: «Yucina u BbUUCIEHUS», «DYHKIUM U
rpadukny, «YpaBHEHHS U HEpaBeHCTBay, «Hauana MaTeMaTH4ecKoro aHaan3a», « MHOXKECTBA U
Jgoruka». Bce OCHOBHBIE cOAEpKATETbHO-METOIWYECKUE JIMHUM H3Yy4aroTcsl Ha MPOTSHKEHUU
JBYX JIeT oOy4yeHMs Ha ypOBHE CPEIHEro oO0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyT
Jpyra W TOCTENEHHO HachIIIasChb HOBBIMH TeMaMH M paszzienaMu. JlaHHbIA y4eOHBIH Kypc
SABIISICTCSI WHTETPATUBHBIM, TIIOCKOJIBKY OOBEAMHSET B cebe coaep)KaHHEe HECKOIbKUX
MaTeMaTHYeCKUX AMCLUMIUINH, TaKMX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTUYECKU aHalu3,
TEOpHsl MHOXECTB, MaTeMaTuyeckas joruka u jpyrue. Ilo Mepe Toro kak oOydaromiuecs
OBIIa/IeBalOT BcE Oojee MIMPOKUM MaTeMaTHYECKUM allaparoM, y HHUX IOCIEeI0BaTEIbHO
(dopmMHupyeTCs U COBEPIICHCTBYETCS yYMEHHE CTPOUTh MATEMaTHYECKYI0 MOJIENb pealbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJY4YEHHbIE NPU U3YYEHUU y4eOHOro Kypca, Ui pelieHus
CaMOCTOSITENIBHO C(OPMYJIMPOBAaHHONM MaTeMAaTH4ECKOH 3ajjauu, a 3aTeM HHTEPHpPETHPOBATH
CBOM OTBET.



COIIep)KaTeJILHO-MeTOHquCKaH JIMHUA «Yucna u BbIYUCIICHUSA» 3aBCpuIacT
(hopMHpOBaHHE HABBIKOB HCIOJIH30BAHUS JEHCTBUTEIBHBIX UYHCEN, KOTOpPOE OBLIO HAYaTo Ha
YpPOBHE OCHOBHOTO 001iero obpaszoBanus. Ha ypoBHe cpemaHero oOmiero obpasoBaHus 0co00e
BHUMaHHUE yjessieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYUCICHHA, BKIIOYAIOIINX B
ce0sl MCTIONB30BaHME PA3TUYHBIX (OPM 3aMUCH YHUCIIA, YMEHUE JeNaTh MPUKHUIIKY, BBITOIHATH
HpI/I6JII/DKéHHBIC BBIYUCJICHUA, OUCHUBATH YHUCJIOBBIC BBIPAKCHUA, pa60TaTB C MaTeMaTU4YC€CKUMHN
KOHCTAaHTaMH. 3HAKOMBIE O6y‘-IaIOHH/IMCSI MHOXCECTBa HATYpPAJIbHBIX, LCJIBIX, PAUMOHAJIBHBIX W
JCHCTBUTENLHBIX YHCEN JIOTIONHSIOTCS MHOKECTBOM KOMIUICKCHBIX YHCel. B KakIoM W3 3THX
MHO>KECTB PACCMAaTPUBAIOTCS CBOWCTBEHHBIE eMy crienn(uueckre 3a1a4u U ONepaluu: IeIeHne
HAIeJI0, ONEPUPOBAHME OCTATKAMH Ha MHOXKECTBE IIeNIbIX 4HCEN, O0coOble CBOMCTBA
palyOHAJIBHBIX W HPPAIHOHAJIBHBIX YHCCII, apI/IC];)MCTI/I‘—IGCKI/Ie ornecpanr, a TAKXKC HU3BJICUYCHUC
KOpHS ~ HATypaJIbHOW  CTCNIEHW Ha MHOXECTBE KOMIUICKCHBIX  4YHcel.  biaromaps
MOCNIEAOBATEIPHOMY  PACIIMPEHHIO Kpyra HCIONb3yeMbIX YHCEl M 3HAKOMCTBY C
BO3MOXHOCTAMHU UX NPUMCHCHHA OJI PCHICHUA PA3JIMYHBIX 3ada4 q)OpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MaTEMAaTUKH KaK HAYKH U €€ POJIM B IOCTPOCHUHU MOJIENIEH PEAIBHOTO MUPA, IIUPOKO
UCTIOJIB3YIOTCST 0000IIEHIE U KOHKPETH3AIIHS.

Jluaust «YpaBHEHHUSI U HEPABEHCTBA» PEAU3yeTCs] HAa MPOTSHKEHUH BCEro OOyuYeHHUsS Ha
ypOBHE cpeaHero oO0mmero o0pa3oBaHHs, IIOCKOJIBKY B KaxaoMm pasnene [Iporpammsl
PEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3yibpTare 00ydaronipecsi OBIIAJCBAIOT
pa3IMYHBIMU ~ METOJIaMH  PEIICHUS PallMOHANBHBIX, HPPAIUOHAIBHBIX, IT0Ka3aTENIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPABHEHH, HEPABEHCTB M CUCTEM, a TakXKe 3ajad,
COACpKANX IapaMCTPhI. HOJIy'-ICHHbIe YMCHUA HIHUPOKO HCIIOJB3YIOTCA IIPpU HUCCIICAOBAHUHN
(yHKIUH ¢ TOMOUIBIO TPOU3BOIHOM, MPU PEILICHUH NMPUKIIAIHBIX 33/a4 U 33/1a4 Ha HaX0X/IECHHE
HanOOJIBIINX U HAUMEHBINNX 3HaueHW (YHKIWU. JlaHHAs colepiKaTeNbHasl JIMHUS BKJIIOYACT B
cebst Takke (GOopMUPOBAHHWE YMEHUH BBINMONHATH pacu€Thl Mo (GopMmynaMm, IpeodpazoBaHUs
palMOHAJIbHBIX, UPPAIIMOHAJIBHBIX U TPUTOHOMCETPUUCCKHUX BBIpa)KeHI/II;'I, a TaKxXe Bpra)KeHPIﬁ,
COJIEpKalINX CTEIEeHW | JIorapudMbl. biaromaps H3y4eHHIO anreOpamdecKoro Marepuala
NPOMCXOMUT JANbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOydaromuxcsi, GOpMHUPYIOTCSI HaBBIKUA JETyKTUBHBIX PacCyKIeHUM, paboThl C CUMBOJIHHBIMHU
(hopMamMu, TIpeICTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIC PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet d3QpQeKTHBHBIE HHCTPYMEHTHI JJIsl PEIICHHS MPAKTHUECKUX M €CTECTBEHHO-
HAaYYHBIX 3a7a4, HATrJISAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKAa HAYKH.

CopepxarenpHo-MeToauyeckass TuHUS «DyHKIMU U TpaduKW» TECHO NeperieTaeTcs C
IpPYTUMH  JIMHUSAMH ~ y4e0HOTO  Kypca, IOCKOJIbKY B KAaKOM-TO  CMbICie — 3a7aér
MOCIIEIOBATEIPHOCT, ~ M3YYCHUs  MaTepuana. VI3ydyeHWe  CTENEeHHOW, IOKa3aTeIbHOM,
JOTapUPMHUUYECKON ¥ TPUTOHOMETPUIECKUX (DYHKIHIA, HX CBOMCTB M TPadUKOB, MCIIOIE30BAHHIE
GYHKIMA Ui pelleHus 3a7ad U3 JOPYruxX Y4eOHBIX TPEAMETOB M PEaTbHOM JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTUYEeCKHM aHAU30M, TaK U C PEIICHUEM YpaBHEHUH W HepaBeHCTB. [lpu
5ToM OOJIbLIIOE BHHMMaHUE yaenseTcss (OPMUPOBAHHUIO YMEHHUS BbIpaXaTb (GopMyliaMu
3aBHCUMOCTH MEXKAY Pa3IUYHBIMUA BEIHMYHMHAMH, HCCIICIOBATh MOJMYyYCHHbIC (DYHKIIUH, CTPOUTH
ux rpaduku. Marepuan 3TOH coJepKaTeNbHON JIMHUM HAILEJICH Ha pa3BUTHE YMCHHU U
HaBBIKOB, IMO3BOJIAIOMIUX BbIPpAKAThb 3aBUCHUMOCTH MCKAY BCIMYWMHAMH B pa3J’II/I‘-IHOI\/'I (bopMe:
AHAIUTUICCKOW, Tpaduveckod U cioBecHOH. Ero w3yueHue CrmocoOCTBYET pPa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHMI0O ¥  KOHKPETH3AIHH,
UCIIOJIb30BaHUI0 aHAJIOTHIA.



CopepxarenpHast muHus «Hayana mMaTeMaTHyecKOTro aHaIM3a» IMO3BOJISIET CYIIECTBEHHO
pacHIMpPUTh KPYT KaK MaTEeMAaTHUYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYITHBIX 00y4Yaroniumcs,
TaK KakK y HHUX IMOSBJISETCS BO3MOKHOCTh CTPOUTH TPA(PHKHU CIOKHBIX (DYHKIIUH, OTIPEICIIATh X
HauOoIbIINe U HAaUMEHbIINE 3HAYEHUS, BBIYUCIATD IJIoMaan Guryp u oObEMBI TeJ, HAXOIUTh
CKOPOCTH W YCKOpeHHs TporieccoB. JlaHHas cojaepkaTelbHas JIMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUS MAaTeMaTHYECKHUX MOJIENIed pealbHbIX CHUTYalWid, MO3BOJSET
HaXOJUTh HAWIydlllee pPEImICHHUEe B MPHKIAIHBIX, B TOM YHUCIIC COIHAIHLHO-I)KOHOMHUYECKHUX,
3aayaX. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYE€CKOrO aHajn3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOTO, (HOPMATBLHO-JIOTHYECKOTO M KPEaTUBHOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHUMN
pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M UCKyccTBe. O0ydarommecs
Y3HAIOT O BBIJAIONINXCS Pe3yiIbTaTax, MOJyYCHHBIX B XOJI¢ PA3BUTHS MAaTEeMAaTHKH KaK HAyKH, U
00 Ux aBTOpAX.

CopepxartenpHO-MeTONWYECKass JMHUA «MHOXKECTBAa W JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MATEMaTHYECKOW JIOTUKH. Te0opeTHKO-MHOKECTBECHHBIC
NpEeICTaBICHNS MPOHU3BIBAIOT BECh KypC IMKOJBLHOW MaTeMAaTHKHA W TpeUIaraloT HamOoiee
YHHUBEpPCAJIbHBIA SI3bIK, OOBEAMHSIOMIUNA BCE pa3fesbl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT Pa3HbIe MaTEMaTUYECKUE NUCHIUIUIMHBI U UX MPUIOKEHUsS B equHoe 1enoe. [lostomy
BaXHO JIaTh BO3MOXKHOCTH OOYyYaloleMycsi IMOHUMAaTh TEOPETHKO-MHOKECTBEHHBIH SI3BIK
COBPEMCHHOW MaTeMaTHUKH W HCIIOJIB30BaTh €ro IS BBIPAKEHUS CBOMX MbICeH. Jlpyrum
BaXHBIM IPHU3HAKOM MaTEMaTHKU KaK HAayKH CIeAyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOrocTh
000CHOBaHMW H CIIEJOBaHHE OMNPEACNEHHBIM TpaBUIaM [OCTPOCHUS JIOKa3aTeNbCTB.
3HAaKOMCTBO C 3JIEMEHTaAMHU MaTEMaTHYECKOW JIOTMKH CIOCOOCTBYET PAa3BHTHIO JIOTHUYECKOTO
MBIIUICHHUS] 00YYarOIIUXCsl, TIO3BOJISIET UM CTPOHUTH CBOHM PACCYXKIEHHS Ha OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

B yuebHOM Kypce «Anrebpa M Hadajga MaTEMaTHUECKOTO aHalu3a» MPHUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTHYECKOTO  MOJICIMPOBAHHUS,  KOTOpbIE  MpPHU3BaHBl  CHOCOOCTBOBATH
(hOpMHUPOBAHHUIO HABBIKOB ITOCTPOSHHUS MOJICICH pEANbHBIX CHTYyallMid, WCCICIOBAHUS ITHX
MoJieJel ¢ TMOMOIbI0 ammapaTa ainreOpbl M MaTeMaTHYeCKOro aHaju3a, HHTepIpeTaluu
MONyYEHHBIX pe3yNbTaToB. Takue 3aJaHus BIUIETEHBI B KaXKIbIH W3 pa3leloB MPOTPaMMBbL,
MOCKOJIbKY BECh MaTepual yuyeOHOro Kypca MIMPOKO MCHONB3YETCS AJIS PEIICHUs MPUKIAIHBIX
3amad. [lpm pemeHHMM peanpbHBIX TPAKTHYECKHX 337a4  OOyYaroIIuecs pPa3BHBAIOT
HAOJI0IaTeIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BaTh
aHaAJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh MpoOiemy. JlesTenbHOCTh MO (hOpMHPOBAHUIO
HABBIKOB PEIICHUs MPUKIAIHBIX 33a]]a4 OPraHU3YyeTCsl B MPOIIECCe U3YyUEHUS BCEX TeM Y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOTO aHAIIN3ay.

Bocnumamenvnviit nomenyuan npeomema «Anzedpa» peanusyercst 4epes:

V' noOyxkaeHne 00yYaroIuxcs COOMI0AaTh Ha YPOKE OOLIENPUHSATHIE HOPMBI IOBEICHHS,
nmpaBujia OOIIECHUS CO CTaplMMH (MeJarorn4eCKUMH PaOOTHUKAMH) W CBEPCTHUKAMU
(oOyuarommucs), TPUHIUIBI Y4eOHON MUCIUIUIMHBI M CaMOOpTraHu3anuu. MeToasl u
MpUEMBI:  OOCYXKJEHHWE  MpaBWJ  OOMIEHUS CO  CTapmuMu  (YUUTSISIMH) U
CBEPCTHUKAMHU(IITKOJILHUKAMH ), TIPUHIUIIBI YI€OHOW TUCIIUIUIMHBI U CAMOOPTaHU3aIINN;

v/ IIpUBJICYEHHE BHUMAaHHA OOYYAIOIIMXCSA K IIEHHOCTHOMY AacClleKTy HM3y4aeMbIX Ha ypOKax
MPEeIMETOB, SBICHUH, COOBITHI uepe3: oOpalleHre BHUMAaHWs Ha HPABCTBEHHBIC ACIIEKTHI
HAyUYHBIX OTKPBITUH, KOTOPbIE U3y4YaAIOTCS B JAHHBIII MOMEHT Ha YpPOKE; Ha Mpe/icTaBUTENeH
YUYEHBIX, CBS3aHHBIX C U3YYaeMbIMU B JAHHBII MOMEHT TEMaMH, Ha TOT BKJIaJl, KOTOPBIA OHH
BHECJM B pa3BUTHE Hallell CTpaHbl U MUpPA, HA JOCTOWHBIE MOApPa)XKaHUsl MPUMEPbl UX
KU3HU, HA MOTUBBI UX TIOCTYIKOB. METO/bI ¥ MPUEMBI: OpraHu3aius paboTsl ¢ OTydaeMOi



Ha YpOKE COIMaJbHO - 3HAYMMOW HH(pOpMalMeld, WHULIHMUPOBAHHE €€ OOCYKICHHS,
BBICKa3bIBaHUS O0YYAIOIIUMICS CBOCTO MHEHHS, BBIPAOOTKH CBOETO OTHOIIICHWS,

v/ HCIOJIb30BaHKME BOCIHUTATEIBHBIX BO3MOXHOCTEH COJepXaHus y4eOHOro mpeamera st
(bopMHpOBaHUS Y OOYYAIOIIUXCS POCCHHUCKUX TPAJAWUIIMOHHBIX TYXOBHO-HPABCTBEHHBIX M
COLMOKYJIBTYPHBIX IEHHOCTeH. MeToabl U MpHUEMBl: JEMOHCTpalus JAETAM IpHMepa
OTBETCTBEHHOTO,  TPAXXIAHCKOTO  TOBEIEHHs,  MpPOSBICHUS  YEJIOBEKOIIOOWS U
I00pOCEePIEYHOCTH, Yepe3 IMOJ00pP COOTBETCTBYIOLUIMX TEKCTOB ISl YTEHHs, 3a1ad st
pelIeHus, TpoOIeMHBIX CUTYallui 17151 0OCY>KIeHHs B Kilacce);

v/ BKIIIOYCHHE B YPOK HTPOBBIX MPOIEIYpP, KOTOPHIE MOMOTAIOT TMOJJICPKATh MOTHBAIUIO
oOyJaromuxcss K TIIONyYeHHIO 3HAHWW, HAJOKWBAHUIO TTO3UTHBHBIX MEKIUIHOCTHBIX
OTHOIIEHUH B KJacce, MOMOTAIOT YCTaHOBIICHHUIO JOOPOKENaTeIbHOM aTMOC(epsl BO BpeMs
YpOKa;

v/ NpUMEHEHHE Ha YPOKE UHTEPAKTHBHBIX (OPM pabOThl, CTUMYIHPYIONIUX TO3HABATEIBHYIO
MOTHUBAILIUIO O0YYAFOIITHXCS.

v/ NpUMEHEHHE TPYIIOBOW paboThl Wi paboThI B Mapax, KOTOPBIE CIIOCOOCTBYIOT Pa3sBUTHIO
HaBBIKOB KOMAaHHON paOOTHI M B3aMMOICHCTBHIO C APYTUMH O0YUaIOIIMUCS.

v BBIOOpD M HCIONB30BAHHE Ha YPOKAX METOJOB, METOAUK, TEXHOJIOTHH, OKa3bIBAIOIIHX
BOCIIUTATEIIFHOE BO3CHCTBUE HA JIMYHOCTH B COOTBETCTBHH C BOCHHMTATEIBHBIM HIICATIOM,
LEJIBIO U 33/1a4aMU BOCTIUTAHHUS;

v MHUIMAPOBAHUE W TMOIJEPHKKA MCCIEIOBATEIBCKON JEATENHLHOCTH IIKOJILHUKOB B (hOopMe
BKJIIOYEHHS B YPOK Ppa3IMUYHBIX HCCIEA0BAaTEIbCKUX 3aJaHUil M 3ajady, 4TO JAaeT
BO3MOYKHOCTh ~ OOYYalOIIMMCS ~ TPUOOPECTH HABBIKM  CAMOCTOSITEIBHOTO  PEIICHUS
TEOPETUYECKOM MpOoOJIEeMbl, TE€HEpUPOBaHUS U O(POPMIICHHS COOCTBEHHBIX THUIIOTE3,
YBOXUTEIIFHOTO  OTHOWICHHS K  Yy)XKUM  HAEsM,  ITyOJUYHOTO  BBICTYIUICHHS,
apryMEHTHPOBAaHUS U OTCTAMBAaHUS CBOCH TOUKH 3peHHs. MeTobl U IpUEMbl: pean3aius
WH/IMBUIYATBHBIX M TPYTIIOBBIX HCCIIEOBATEIBCKAX MPOSKTOB.

v/ YCTaHOBJICHHE YBaXXUTEIbHBIX, JOBEPUTCIBHBIX, HE(POPMANBHBIX OTHOIICHHN MEXIY
YUUTENIEM B yYeHUKaMH, CO3/IaHIE Ha YPOKaX YMOLMOHATBHO-KOM(OPTHOH CpPE/IbI;

v’ opranmsanus 1medcTBa MOTHBHPOBAHHBIX W OPYAUPOBAHHBIX y4YalIUXCS Haa HX
HEYCIEBAIOIIMMHU OJHOKJIACCHUKAMH, JTAIOIIEr0 IIKOJFHUKAM COLMAIBHO 3HAYUMBIA OMBIT
COTPYAHMYECTBA M B3aMMHOM MOMOIIK. MeTOo/Ibl U MPHUEMbI: HACTABHUYECTBO.

Ha u3yuenue yue6HOro Kypca « Anredpa n Hayaja MaTeMaTUYECKOT0 aHaJIN3a» OTBOAUTCS

272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kmacce — 136 gacoB (4 daca B

HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yucia ¥ BLIYUCICHUSA

Panmonanbueie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE OPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoanyeckue 1poou. Ilpumenenue apodei U NpoLEeHTOB JUIsl peLIeHUs] TPUKIIAHBIX 3aa4 U3
Pa3IMYHBIX OTpaciel 3HAaHUW U PealTbHOM KU3HU.

JleiictButensHple uncna. PanmoHanbHble W HppallMOHANbHBIE YHcla. ApupMETHYECKHe
ornepanuuu ¢ JEHCTBUTEIBHBIMM 4YMcIaMH. MOIyib NEHCTBUTEIBHOIO YMCIAa U €ro CBOWCTBA.
[IpnOnmxE€HHbIE BBIUMCIEHMS, TpaBUiIa OKPYTJEHUsS, NPUKHIKA M OLEHKAa pe3yibTara
BBIYMCIICHHI.

Crenensp ¢ menbiM nokasareneM. bunom HeroTona. Mcnonb3oBanue moaxoasiie GopmMbl
3aMUCH AEUCTBUTENBHBIX YHCEIT JUIsl peLICHUs] TPAKTUYECKHUX 3a/1a4 U NIPEICTaBIICHUSI IaHHbIX.

Apudmerndecknii KOpeHb HaTYpaJIbHON CTETIEHH U €T0 CBOICTBA.

CremneHp C palMOHAIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JAEUCTBUTEIbHBIM
MOKa3aTeJIeM.

Jlorapudm yucna. CoiicTa norapudma. JlecaiTuaHbIE H HATypaIbHBIC JIOTapU(MBI.

CuHyc, KOCMHYC, TaHI€HC, KOTAHI'€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YKCJIOBOI0 apryMEeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCUIIBHBIE YpaBHEHUS U ypaBHEHU-CleAcTBUSA. HepaBeHCTBO, pellieHne HEpaBEeHCTBA.

OcHOBHbBIE METO/bI PEICHUS LENbIX U JIPOOHO-pAllMOHANBHBIX YPABHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM INEpPEeMEHHOW. JleneHue MHOrodsieHa Ha MHOIOYIEH € OCTAaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu koddgduuuentamu. Teopema Buera.

[Ipeobpa3oBaHyst YUCIOBBIX BBIPAXKEHHM, CONEPIKALUX CTENEHU U KOPHHU.

Wppaunonaneupie  ypaBHeHUs. (OCHOBHbIE METOJbl  PELIEHUS HMPPalMOHAIbHBIX
ypaBHECHUH.

ITokazarenbHble ypaBHeHUs. OCHOBHBIE METO/IbI PELICHMSI I0KA3aTEIbHBIX YPaBHEHUIA.

[IpeobpazoBanHne BEIpaKEHHA, COACPIKALINX JIOTAPU(MBL.

Jlorapupmuueckne ypaBHeHus. OCHOBHBIE METOIbI PEHICHUS JIOTapU(PMUUYECKUX
YpaBHECHUH.

OcHoBHBIE TpUroHoMmerpudeckue (opmyinsl. [IpeobpazoBaHne TPUTOHOMETPUUYECKUX
BBIPAKCHUM. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemenne cucrem NMHENMHBIX ypaBHEHUH. Marpuua CHCTEMBl JMHEHHBIX YPaBHECHHM.
Onpenenurenb MaTpUbl 2X2, €ro TeOMETPUYECKHM CMBICI W CBOWMCTBA, BBIYHUCICHHE €rO
3HAUYEHMsI, IPUMEHEHNE ONPEIECIUTENS A1 PEIICHUs] CUCTEMBI JIMHEWHBIX ypaBHEHUN. Pemienne
NPUKJIAJHBIX 3a7a4 ¢ IOMOUIbIO CUCTEMBI JIMHEWHBIX ypaBHEHUH. VccienoBanue nocTpoeHHON
MOJIEIH C TOMOUIbIO MATPULL U OIpeeIUTENeH.

[TocTpoeHre mMaTeMaTHUYECKUX MOJEIEH peaJbHOW CHUTYallMU C MOMONIBIO YPaBHEHHUU M
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMH M HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKHX 3aJad u
3a7a4 U3 pa3IUYHBIX 00JacTel HAyKU U pealbHON JKHU3HU.

DyHKIUH U rpaduKU

OyHKUA, crnocodbl 3amanus GyHKIuH. B3ammHO oOpatHble (yHkiuu. Kommosumws
¢bynkuuit. 'padux pyHkmn. DnemeHTapHble MpeoOpa3oBaHust rpa@UKOB QYHKIIHIA.



OO6nacTtp ornpeneneHuss 1 MHOXecTBO 3HaueHui ¢yHkuuu. Hynmu ¢ynkunu. [IpomexyTku
3HaKoNoCTOsIHCTBA. YETHBIE M Heu€THhle QyHKUMHU. [lepmogmueckue ¢yHkumu. [TpomexyTku
MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U1 MUHUMYMbI QyHKiuu. Hanbonbliee 1 HauMeHblIee
3HaueHUs! GYHKIIUU HA TPOMEKYTKE.

JlvHeitHast, KBaipaTU4YHas U JpoOHO-THHEHHas QYHKIUHU. DJIeMEeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHUE UX IPaHUKOB.

Crenennast QyHKIusi ¢ HaTypajdbHBIM M IIeJBIM Toka3areneM. E€ cBoiicTBa m rpaduk.
CpoiicTBa U rpaduk KOpHS Nn-0il CTemeHH Kak (PyHKIHMU OOpaTHOW CTENEeHU C HaTypaibHBIM
IIOKa3aTEJIEM.

[oka3zaTtenpHast U norapupmMuueckas QyHKIUN, UX CBOHCTBA U rpaduku. Mcnoms3oBaHue
rpadukoB QpyHKUMN )i pelIeHUs] ypaBHEHUI.

TpuroHnomeTrpuyeckass OKpPY>XHOCTb, ONpEIEICHUE TPUTOHOMETpUYECKUX (DyHKUIUN
YHCIIOBOTO apryMEHTA.

@OyHKIMOHAIBHBIE 3aBUCHMOCTH B pEalIbHBIX Tpoleccax U sABleHUsIX. I’ paduku pearbHbIX
3aBUCHMOCTEHN.

Havana maTeMaTH4ecKOro aHajamu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUs MTOCIEI0BaTEIbHOCTEH. MeToa MaTeMaTuyecKon
UHAYKIMA. MOHOTOHHBIE M OIPaHUYEHHBIE IOCJIEAOBATEIbHOCTU. McTOpHs BO3HUKHOBEHUS
MaTeMaTHYeCKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrnueckass U reoMerpuueckas — mporpeccuu. beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBaIOLIEH IeOMETPHUYECKOW MPOrpecCui.
JIuHEeVHBIN M OKCHOHEHUHMAIbHBIM pocT. Yucino e. @Dopmysia CIHOXKHBIX MPOLIEHTOB.
Hcnonb3oBanue nporpeccuu sl pelieH s peabHbIX 3a/1a4 MPUKJIAJHOTI0 XapaKTepa.

HemnpeppiBHBIE (GYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACUMIITOTHI TpaduKoB
¢ynkuuid. CBoiicTBa (pyHKIMI HENMpephIBHBIX Ha OTpe3Ke. MeToJ MHTEpBAJIOB JAJS PELICHUs
HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMTPEPBHIBHBIX (QYHKUUH JUIS peleHHs 3aau.

[TepBast u BTOpasi nponsBoaHbIe GyHKIMH. OnpeneneHrue, reOMeTpUIECKU U HU3NIECKU
CMBICJI IPOU3BOIHOM. Y paBHEHHE KacaTeIbHOU K TpaduKy (QyHKITUH.

[IpousBonubie aneMeHTapHbIX QyHKIUN. [Ipon3BogHass cyMMBbI, TPOU3BEIEHUS, YACTHOTO
¥ KOMITO3UIHUHU (YHKIUH.

MHo:xecTBa M JIOTHMKA

MHoOk€ecTBO, Onepanny HaJl MHOXKECTBaMU M UX CcBoMcTBa. [{narpammbl Dilsiepa—BenHa.
[IpuMeHeHne TEeOpEeTUKO-MHOKECTBEHHOT'O armapaTra Jisl ONMHCAHMS pPEAbHBIX MPOLECCOB U
SIBJICHU, TIPU PEIICHUH 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHUSI.

11 KUIACC

Ynciia ¥ BLIYHCICHUS

Harypanbable u menble uyucna. [IpuMeHeHHME NPU3HAKOB JEIMMOCTH IEIBIX YHCEI,
Haubonpmni oomuit nenurens (nanee — HOJ) u Hanmenbiee obuiee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJIIO, anropuTMa EBKIIMa 1S pereHus 3a/1a4 B MEbIX YUCTax.

KommiekcHpie umcna. AnreOpanyeckass W TpUTOHOMETpHYEecKas (OpPMBI  3amuch
KOMITJIEKCHOTO YHclia. ApudMeTHIecKrue onepanu ¢ KOMIUIEKCHBIMHA dnciiaMu. M3o0paxenue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOHU miuockoctu. @opmyna Myaspa. Kopau n-oii ctenenu u3



KOMIUIEKCHOTO uyHcha. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCeN Ui pelleHus (U3HYECKHX U
FEOMETPUUYECKUX 3a/1a4.

YpaBHeHHsI M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBbI-
CIIeICTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUYECKHX YpPAaBHEHHH C IOMOUIBIO TPUTOHOMETPUYECKOM
OKPY’KHOCTH. PenieHue TpuroHoMeTpuYeCKnX HEpaBEHCTB.

OcCHOBHBIE METO/IbI PEIICHUS TTOKA3aTENbHBIX U JIOrapu(MUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELLIEHUS UPPALMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE =~ METOJBl  pEIIEHUS CUCTEM U  COBOKYIHOCTEH  pallOHaJbHbIX,
HppalMOHANIBHBIX, TOKA3aTENbHBIX U JIOTAPU(PMUUECKUX YPAaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.

[IpumeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3a1ad U
3aJa4 M3 PaA3IMYHBIX OOJIACTe HAayKH W PEaJbHON >KU3HM, WHTEPHpETAlHs IOJyYEeHHBIX
pe3yIbTaToB.

DYyHKUUH U TPAPUKH

I'padux xommnosuumu ¢yHkuuit. ['eomerpuueckue obpa3pl ypaBHEHUNH M HEPAaBEHCTB Ha
KOOPAMHATHOMW INTIOCKOCTH.

Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U IPaPUKH.

['padmyeckue MeTONbl pELICHUS YpaBHEHUW M HEpaBeHCTB. [ paduueckue MeTOmbI
pellIeHus 3a1a4 ¢ napaMeTpamH.

Hcnonp3oBanne rpadukoB (YHKIMN U HCCIEAOBAHUS NPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbIE€ BO3HUKAIOT NP PELICHUH 3a/1a4 U3 IPYTUX yYeOHBIX MPEIMETOB U pEeaIbHON HKU3HU.

Havana mareMaTH4ecKoOro aHajams3a

[IpuMeHeHne MPOU3BOAHOM K HUCCIIeA0BAaHUIO (DYHKIIMA HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxaenne HauOoIbIIero 1 HAMMEHBINIETO 3HAYSCHUI HeTIPEPHIBHOW (DYHKIIMU HA OTPE3Ke.

[IpruMeHeHne NPOW3BOMHOM I HAXOXKACHMS HAWIy4dlIero pelIeHus B IPHUKIAIHBIX
3ajayax, JJIs ONpeiesieHus] CKOPOCTH M YCKOPEHHs Ipolecca, 3aAaHHOro (GopMyliol uiu
rpauKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mMepBooOpa3HbIX. IlepBooOpa3Hbie 3EMEHTapHBIX
¢ysakumid. [IpaBuia HaX0XKAEHUS TIEPBOOOPA3HBIX.

Nurterpan. ['eomeTpuyeckuii cMbIC UHTErpajia. Beraucienue onpenenéHHOro MHTerpaia
no popmyne HeroTona-JleitOHua.

[Ipumenenne wuHTErpanga A HAXOXACHUS IUIOMAACH TUIOCKUX (GUryp u 0o0BEMOB
F€OMETPUUYECKUX TEII.

[Tpumeps! pemiennii nuddepeHnaTbHBIX ypaBHEHUH. MaTeMaTnueckoe MoJIeTUPOBaHUE
peasbHBIX MPOIECCOB ¢ MOMONIBIO AU(PepeHIInaNTbHBIX YPABHEHUN.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHUYECKOI'O AHAJIN3A» (YIJIYBJEHHBIN YPOBEHB) HA
YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOr0 BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TO3WIIMK  OOy4YaromIerocss Kak aKTHUBHOTO |
OTBETCTBEHHOT'O 4JIEHa POCCHICKOT0 OOIIeCTBA, MPEACTABIEHHE O MaTeMaTHYEeCKHX OCHOBAaX
(YHKIIMOHMPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, MTPOLEAYp TPakIaHCKOTO OOIecTBa
(BBIOOpPHBI, OMPOCHI U JPYroe€), yMEHHE B3aUMOJIEHCTBOBATH C COIMAIBHBIMH MHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKITUSIMHU U HA3HAYCHHUEM;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUNCKOMN TPa’kJaHCKOW MIACHTUYHOCTH, YBKEHUS K MPOILUIOMY U
HACTOAILLIEMY POCCHUIMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHMKECHHSIM POCCUHUCKUX
MAaTEMAaTUKOB U POCCHUMCKOM MATE€MaTUYECKON WIKOJbI, HUCIOJb30BAHUE ATHUX IJOCTHKEHUU B
JIpYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME JyXOBHBIX IICHHOCTEH  POCCHHCKOTO  Hapona, cHopMHpPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEACHUS, CBA3AHHOTO C MPAKTHYECKUM MPUMEHEHUEM
JOCTH)KEHUM HAyKd U JESTENbHOCThIO YYEHOI'O, OCO3HAHME JUYHOIO BKJIAJa B IOCTPOCHHUE
YCTOWYHBOTO OYyIyIIEro;

4) 3cTeTUYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE  OTHOIIEHHE K  MHPY, BKIIOYas  OCTETHKY  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peUIeHHH, pacCyX IeHUH, BOCIPUUMYUBOCTh K
MaTEeMaTUYECKUM aCleKTaM Pa3Iu4yHbIX BUJOB UCKYCCTBA;

5) pusuveckoro BoCnuTAHMS:

c(hOpMUPOBAHHOCTHh YMEHHS IPUMEHSATh MAaTeMaTHUYECKHE 3HAHUSI B MHTEPECax 37J0POBOTO
u 0Oe3omacHOro obpasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBbIO (370pOBOE
nUTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryisipHas (pusndeckas akTUBHOCTb),
(u3HUecKoe COBEPIICHCTBOBAHUE MPH 3aHSATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN JACSITETBHOCTHIO;

6) TPyA0BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYyZy, OCO3HAHUE IIECHHOCTH TPYAO0II00Us, HHTEpEC K pazIU4HbIM cdhepam
npohecCHOHANBEHON AESITeNFHOCTH, CBI3aHHBIM C MAaT€MAaTUKON M €€ MPUIOKEHUSIMH, YMEHUE
CoBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccu © pealin30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHUIO W
caM000pa30BaHHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMAaTUYECKOM HallpaBI€HHOCTH;

7) 3K0JIOTMYeCKOr0 BOCTINTAHUS:

c(hOpMUPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYphl, TOHUMAHUE BIUSHUS COIHAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
rI00amPHOTO  XapakTepa  AKOJOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTHYECKUX 3HAHUU ISl pelIeHus 3a7ad B 00JacTH OKpY’KaoIIeH Cpenbl, TNIaHUPOBaHUE
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX TOCIIEJCTBUN ISl OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HayKH M OOIIECTBEHHON NMPAaKTUKH, MOHWUMAaHHE MAaTEMaTHYECKOW HAayKH Kak Cepsl
YEJI0BEYECKON NEATEIbHOCTH, ATANOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl PA3BUTHS LIUBUIIN3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MAaTEMaTU4YECKON KyJIbTYpPOU KaK CPEICTBOM IO3HAHMSI MHPA,
TOTOBHOCTB OCYIIECTBIIATH IIPOEKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIbHOCT UHAUBUAYAIBHO U
B IpymIie.

METAINIPEIMETHBIE PE3YJIbTATBI

I[Ho3naBaTenbHBbIE YHMBEPCAJIbHbIE Y4eOHbIE 1elCTBUS

ba3oBble JJornueckue 1elcTBUS:

BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKM MATEMAaTHYECKUX OOBEKTOB,
MNOHATUN, OTHOIIGHWH MEXIy TOHATUSMHU, (QOPMYIUPOBATH OMNpEAeNeHUs TOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBI TpHU3HAK KIAacCU(PUKALMK, OCHOBaHUSA sl 0000IeHus u
CpaBHEHUS, KPUTEPUHU TTPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATh, (OPMYIHpPOBATH W MPEOOPA30BBIBATH CYKIACHHS: YTBEPAUTEIbHBIC H
OTpHUIaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeUHs B (akTax,
JMaHHBIX, HAOMIOACHHWSX W  YTBEPXKICHUSX, TMpeasiaraTh KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIFOUEHHH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO J0KA3aTebCTBA MATEMATUUYECKUX YTBEPKACHHUMN (TIpsiIMbIE U
OT TMPOTHUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPHUBOAWTH TMPUMEPHI W KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BbIOMpaTh cHoco® pemieHus y4eOHOM 3agaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hawboyiee MOAXOMANINH C Y4ETOM CaMOCTOSITEIIBHO —BBIJICICHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBarelbLCcKUue eliCTBHA:

UCIIONB30BaTh BOIMPOCHI KaK MCCIIEN0BATENIbCKUI MHCTPYMEHT MO3HAHUSA, (OPMYITUPOBATH
BOMIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYUe, MpobieMy, yCTaHABIMBAaTh HCKOMOE W JaHHOE,
(hopMupOBaTH TUTIOTE3Y, APTYMEHTHUPOBATH CBOO TIO3UIMIO0, MHCHHE,

IPOBOJUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIEIOBAHHE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, MPOIIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MEXy 00bEKTaMu, IBJICHHUSIMHE, ITPOIIECCaAMU;

CaMOCTOSITENIbHO (hOpMYIIUpPOBaTH 0OOOIICHUS U BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO
HAOJI0/IEHUS], UCCIIeIOBAaHUS, OIIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000I1IeHMI;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOILIECCA, & TAKXKE BBIBUTATh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

PatGora ¢ undopmanmeii:

BBISBJISTH JePUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX AJI OTBETA HAa BOMPOC U IS
peuieHus 3a1auu;

BEIOMpaTh WHGOPMAIMI0O W3 HCTOYHUKOB  PA3IMYHBIX THUIOB, AaHAJIW3HPOBATH,
CUCTEeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATH MHQPOPMAIMIO pa3IMYHbIX BHAOB U  GopM
NIPEICTABIICHHUS;



CTPYKTYpUpPOBaTh  HMH(POpMAlMIO, TMPEACTaBIATH €€ B  pasIUuHbBIX  (opmax,
WJTIOCTPUPOBATh IpapuuecKy;

OLICHMBAaTh HAA&KHOCTh HMHPOpPMAIMU IO CaMOCTOSATENBHO  C(HOPMYIMPOBAHHBIM
KPUTEPUSM.

KoMMmyHuKaTHBHBIE yHUBEpPcadbHbIe yueOHbIe 1eiicCTBUSA

Oo0menue:

BOCIIPHHUMATh U (HOPMYITUPOBATh CYXKIEHHS B COOTBETCTBHU C YCJIOBUSMH M IEIISIMHU
oOmIeHwus, sICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX W MHUCHMEHHBIX
TCKCTAaxX, JdaBaTb IMOJACHCHUA II0 XOAY PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOJIy‘IeHHBIfI
pe3yJbTar;

B X0JI¢ OOCYXXJIeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MON TEMBI, MPOOJIEMBI,
pemaeMoi 3a/1auM, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HAa MOWCK PEIICHHS, COMOCTABISATh CBOH
CYXJIEHUS C CYXKICHUSMH JPYTUX YYaCTHHKOB JMANOra, 0OHApy>KWBaTh Pa3InuMe U CXOJCTBO
MO3UIIHH, B KOPPEKTHOH opMe GOpMYyIIMPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHHUS;

NPEACTaBIATh PE3yJbTaThl PEIICHUS 3aaud, JKCICPUMEHTa, WCCIICAOBAHUS, IPOCKTa,
CaMOCTOSITENILHO  BBIOMpaTh (GopMaT BBICTYIUICHHS C Y4YETOM 3aJad Mpe3CHTAluH U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

Camoopranuszaums:

COCTaBIIAATh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpATh CIOCOO pELIEHUS C Y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH
BapHaHThI pELICHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTEJVIEKT:

BJIa/ICTh HaBBIKAMH MMO3HABATENBHON pe(IeKCUU KaK OCO3HAHUS COBEPIAEMBbIX JCWCTBUN
U MBICIUTENBHBIX TPOIECCOB, HUX PE3yJbTaTOB, BIAAETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TIpoIlecca U pe3ysIbTaTa PeIIeHUs MaTeMaTHIeCKON 3a1a4H;

NPEIBUIETh TPYAHOCTH, KOTOpPble MOTYT BO3HHUKHYTH IMpPH PEHICHUM 3a/1ayd, BHOCUTH
KOPPEKTUBHI B JIESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJbTaTa A W YCJIOBHUSM, OOBICHATH MPUUHUHBI
JOCTHKEHHUSI WM HEAOCTH)KCHHS pE3yJbTaTOB JAEITeIbHOCTH, HAXOAWTh OIIMOKY, /aBaTh
OILICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJILHOCTD:

MOHUMATh W UCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW M WHIMBHAYAIbHOW pabOTHI MpH
pemieHny ydeOHBIX 3aJady, NPUHUMATH I€JIb COBMECTHOM JESTeNbHOCTH, IUIAHUPOBATH
OpTaHMU3aIMI0 COBMECTHOW pabOThl, pacmpeneNsTh BUABI pabOT, AOTOBapUBATHCS, 00CYXKIATh
MPOIIECC B PE3YJIbTAT pabOThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B T'PYIIOBBIX (opMax paboThl (0O0CYX ACHHS, OOMEH MHECHHM, «MO3TOBBIC
HITYPMbD» U WHBIE), BBIIOJHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
OpPYTMMH YJI€HaMHd KOMAaHbl, OLIEHWBAaTh KAaueCTBO CBOEr0 BKJaga B OOMIMIA MPOIYKT IO
KpUTEepUsM, ChOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.



HNPEIMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 10 kiacce oOydaromuics MOIYYUT CIEAYIOUIME IPEIMETHBIE
pe3yJbTaThl IO OTAENbHBIM TeMaM pabouell mporpamMMbl yueOHOro Kypca «Amnredpa W Hadasa
MaTEMaTHYECKOT O aHAJIN3a»:

Yucjia ¥ BBIYUCIEHHA:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: PALlMOHAIILHOE YHUCIIO0, OECKOHEUHAs! MepuoinyecKas
IpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHUCIO, MHOYKECTBA PALMOHAIBHBIX U JACHCTBUTEIbHBIX
4HCell, MOLyJIb AEUCTBUTEIBLHOTO YUCIIA;

OPUMEHSTH IPOOU U MPOLEHTHI I PEIICHHs MPUKIAIHBIX 3314 U3 Pa3IMYHbIX OTpaciieit
3HaHUU U PEATIbHOM KU3HU;

NPUMEHATh NPUOIMKEHHBIE BBIUUCIICHUS, MpaBWa OKPYIJICHHS, NMPUKHIKY U OLIEHKY
pe3yibTara BHIYUCICHUH;

CBOOOJHO ONEpPUPOBATh IOHATHEM: CTENEHb C MLEJIBbIM I0Ka3aTeleM, HCIOIb30BaTh
NOIXOAANIYI0 (OpMY 3alHCH JCHCTBUTEIBHBIX YHCEN IS PEIICHUS MPAKTHYECKUX 3a1ad U
IpEeCTaBICHNS JAHHBIX;

cBOOOJTHO ONIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HAaTYpaJIbHOMN CTENECHH;

CBOOOTHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PALIMOHATIBHBIM IT0Ka3aTeleM;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: JIorapu(M dYHCIa, ICCATUYHBIE W HATypaJbHbBIE
Jorapu@Mmel;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TQHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHTa;

OIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCHUHYC U ApKTaHI'€HC YUCIOBOI0 apryMEHTa.

YpaBHeHHs] M HEPABEHCTBA:

CBOOOJHO  OHepupoBaThb  MHOHATHSAMM:  TOXKJIECTBO, ypaBHEHHME,  HEPAaBEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUA-CIIEICTBUS, PABHOCWIbHbBIE HEPABEHCTBA;

IPUMEHATH pPa3jMYHblE METOAbl DPELIEHUS PALUOHAIBHBIX U JPOOHO-pallMOHAIBHBIX
yYpaBHEHUH, IPUMEHATh METOJI HHTEPBAJIOB JUIsl PEIICHUSI HEPABEHCTB;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW NEepPEeMEHHOW, MHOTOWIEH C
HenpMi - KO3 QUIMEeHTaMH, KOPHHM MHOTOUWIEHA, NPUMEHATh JeJeHHEe MHOroWwIieHa Ha
MHOT'OUJIEH C OCTaTKOM, TeopeMmy besy u reopemy Buera nins pemenus 3anau;

CBOOOZHO ONEpUpPOBaTh TMOHATHUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH, MaTpHla,
OINpeNleNIUTeNIb MAaTpULbl 2 X 2 W €ro reOMEeTPUYECKMH CMBICI, HCMOJIb30BaTh CBOMCTBa
onpeAenuTeNs 2 X 2 i BBIYUCIEHUS €ro 3HAU€HUs, IPUMEHATh ONPENEIUTENN A PEIICHUs
CUCTEMBI JIMHEWHBIX YpaBHEHHUH, MOJEIMPOBATh peajbHbIE CUTYallUH C MOMOUIbIO CUCTEMBI
JUHEMHBIX YypaBHEHMH, HCCIEeI0BaTh IOCTPOEHHBIE MOJENNM C TOMOMIIbI0 MaTpull U
olpesieNuTeNel, UHTePIPETUPOBATh MTOJyUYEHHbIH pe3ybTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMU JUIsl TpeoOpa30oBaHusl BEIPaKEHUI;

BBITIOJIHATh ~ MIPEOOpa30BAaHUSI  YHUCIOBBIX  BBIPDAKEHHH, COAEPXKAIIMX CTEIEHH C
palOHaIbHBIM MTOKA3aTENIEM;

UCIOJIb30BaTh  CBOMCTBA  JIOrapu(pMoB Ui  MpeoOpa3oBaHMs  JIOrapu(PMUUYECKUX
BBIPAKCHMUI;

CBOOOJHO  ONEpPUPOBATH  MOHATUAMHU:  HMPpPALMOHANBHBIC,  TOKa3aTelbHbIE U
jgorapupMuyecKre ypaBHEHMsI, HAXOIUTh WX PELIEHUS C IMOMOIIBI0 PAaBHOCHIBHBIX IEPEX00B
WIN OCYILECTBIISAS IPOBEPKY KOPHEH;



OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuueckue (Gopmyasl s 1peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJTHO OIEPHUPOBATH TOHITHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHATH
HEeo0Xo1uMble (POPMYIIBI JUIsl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUIL;

MOJICIUPOBaTh pealbHble CUTYallMd Ha S3bIKE aireOpbl, COCTaBJIATh BBIPAXKECHHUS,
ypaBHEHHs, HEpPaBEHCTBAa II0 YCJIOBHIO 3a/ayd, KCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
WCTIOJIH30BAHUEM allliapara ajureOpsl.

DOYyHKUUM U TPAPUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (YHKIHSA, CHOCOOBI 3alaHUs (YHKLIUH, B3aUMHO
oOpatHble (QYHKIUH, KOMIO3UIMS (yHKIHHA, rpaduk (YHKIWUU, BBIIOIHATH 3JEMEHTapHBIC
npeoOpa3oBanus rpadukoB QpyHKINH;

CBOOOJHO ONEpPHPOBATH MOHATUSAMH: O0JIACTb ONPEIENCHHS U MHOXKECTBO 3HAUYEHUH
¢GbyHKUMH, HYIH QYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OIEPHUPOBATH TMOHATHAMU: UYETHBIE W HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GYHKIMH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIHUH, MAKCUMyMBl M MHUHHMYMBI (DyHKIHH,
HauOoJIbllIee M HaUMEHblIIee 3HaUeHne (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJHO OINEPUPOBATH MOHATUAMU: CTENEHHas (YHKIMS C HATypaJbHbIM U LEJIBIM
nokasaresieM, rpaduk CTENeHHOH (YHKIMH C HaTypajJbHBIM W LIEJIBIM IOKa3areieM, rpaduk
KOPHS N-O1 CTENEeHH KaK (PyHKIUN 0OpaTHOH CTENEeH! C HaTypabHBIM TIOKa3aTeeM;

ONEpUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas M JApOOHO-IMHEHHas (yHKIMH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO ONEPHPOBATH MOHATHAMHM: IMOKa3aTelbHas W Jorapupmuueckas (yHKIUH, UX
CBOWCTBA M TpadMKH, UCIIOIB30BATh UX TPadUKH JIJIsl pEIICHHs YpaBHEHHIA;

CBOOOJHO OIEpUPOBaTh MOHATHSAMU: TPUTOHOMETPHUYECKAs] OKPY)KHOCTb, OIpE/eeHUe
TPUTOHOMETPUYECKHX (PYHKIUN YHUCIOBOTO apryMEHTa;

UCTIONIb30BaTh Tpaduku (QYHKIMHA A7 UCCIEOBAaHMS TPOLECCOB M 3aBUCHUMOCTEH MpHU
pelIeHNH 3a/a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEANbHOW YXKU3HH, BBIpaXaTh (HopMylamu
3aBHCUMOCTHU MEX1y BeJIMYUHAMY;

Hauvana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: apuUpMeTHdecKass U TreoMeTpudecKas Mporpeccus,
OeckOoHEeUHO yObIBarollasi reOMEeTprUYecKasi Mporpeccus, JIMHEHHbIA U 3KCIOHEHIIUAIbHBII POCT,
(dopMya CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

UCIIO0JIb30BaTh MPOTPECCUH ISl PELICHUs PealbHbIX 33a4 MPUKIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATh  MOHATHSAMM:  IOCJIEAOBATENILHOCTh,  CHOCOOBI  3a/JaHUS
MI0CJIEIOBATEIFHOCTEH, MOHOTOHHBIE I OTPAaHHYCHHBIE TTOCIIEA0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKJICHHS] MAaTEMATUYECKOT0 aHAIM3a KaK aHaIn3a OECKOHEUYHO MaJlbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpEepbIBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
(GyHKIMH, aCHMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OIEPHPOBATH TOHATHEM: (DYHKIHS, HENpEepbIBHAs HA OTPE3KE, MPHUMEHSTh
CBOWCTBA HENIPEPBIBHBIX (PYHKLUH JUIsl peleHUs 3aa4;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMU: IMepBas W BTOpas NPOU3BOJHBIE (DYHKIMH,
KacaTenpHas K rpaduky ¢pyHKUINY;

BBIYUCIISIT TIPOU3BOJHBIE CYMMBI, TIPOU3BEICHHS, YAaCTHOTO W KOMIIO3UIIMH JBYX
(GyHKIMH, 3HaTh IPOU3BOJIHBIE 3JIEMEHTAPHBIX (YHKLUI;

UCII0JIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICIT POU3BOAHOM JUIsl pellieHHs 3a/1au.

MHoxKecTBa M JIOTHKA:



CBOOOHO OMEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEpallii Ha/l MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN almapar isi ONMUCAHUS PEeaTbHBIX MPOIECCOB
U SIBJICHUM, TIPU PEIICHUH 33/1a4 U3 JIPYTUX YUYEOHBIX MIPEIMETOB;

CBOOOJIHO OIEPUPOBATH TMOHATHUSAMH: OIpPEACIICHHe, TeopeMa, YpaBHEHHE-CIICACTBUE,
CBOMCTBO MaTeMaTH4YeCKOro OO0BEKTa, JIO0Ka3aTeNbCTBO, PABHOCHIBHBIE YpaBHEHUS U
HEpaBEHCTBA.

K konny oOyuenus B 11 kjacce oOydaromuics MNOIYYUT CIEAYIOUIUE IpEeIMETHBIE
pe3yabTaThl MO OTACIBHBIM TeMaM pabouell mporpaMMbl Y4eOHOTO Kypca «Anrebpa u Havaia
MaTEeMaTUYEeCKOr0 aHAIIN3ay:

Yuciaa ¥ BLIYMCJIEHUS

CBOOOJIHO OIEpUPOBATh TOHATHUSMHU: HATypalbHOE U IEJI0€ YHCJIO, MHOXXECTBa
HaTypaJbHbIX U IEIbIX YUCEN, UCMOJb30BaTh MPU3HAKKU JIeauMocTH 1enbix yucen, HO nu HOK
HATypaJIbHBIX YMCEN IJIsl PEIICHUs 3a7a4, IPUMEHATh anroput™M EBkinna;

CBOOOIHO ONEPHUPOBATH MOHITHEM OCTATKA MO MOJYJIIO, 3alMChIBATh HATYPAIbHBIC YUCIIA
B Pa3UYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHUSAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qrcell, IPeICTaBISITh KOMIUIEKCHBIE YKCclia B anreOpandeckoil U TPUrOHOMETPHUUYECKOi (dopme,
BBITIOJTHATH apU(METUIECCKHIE ONIEPAllU C HUMH U U300pa)kaTh Ha KOOPAMHATHOH IIOCKOCTH.

YpaBHeHusi U HepaBeHCTBA:

CBOOOJIHO  ONEPHPOBATH  TOHITHAMHU: HppallMOHAJIbHBIC,  TIOKa3aTelibHblE U
norapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO0 PABHOCUIIBHBIX MEPEXO/I0B;

OCYHIECTBIISATH OTOOP KOPHEW NPH PEIICHUU TPUTOHOMETPUIECKOTO YPABHCHHUS,

CBOOOJIHO OIEpPUPOBATh TIOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
HeoOXoauMbIe (POPMYJIBI JIsI PEIICHUSI OCHOBHBIX THUIIOB TPUTOHOMETPHUUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATHIMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOIUTh PEIICHUS CUCTEMBI M COBOKYITHOCTEH
pallMOHANBHBIX, HMPPAMOHANBHBIX, IMOKA3aTEIbHBIX U JIOTApU(PMHUYECKUX YpaBHEHUH U
HEPABEHCTB;

pemiate palioHajbHbIe, HWpPpAlMOHANBHBIC, T[OKa3aTelbHble, Jorapu@MuueckKue Hu
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, COJIep KaIlle MOIYJIUA U TapaMeTphl;

MPUMEHSTH TpaduuecKre METOIbI JIJIsl PEIICHUs] YPaBHEHUI M HEPAaBEHCTB, a TAKXKe 3a71a4
C IapaMeTpamu;

MOJIEJIMPOBaTh pealbHbIE CHUTYallud Ha S3bIKE aireOpbl, COCTABISTH BBIPAKCHHUS,
YpaBHEHUsI, HEPABEHCTBA U HX CHUCTEMBI IO YCIOBUIO 3aJauM, HCCIEAOBATh MOCTPOCHHBIC
MOJIEJIM C UCIIOJIb30BAHUEM alllapaTa aireopsl, HHTEPIPETUPOBATH MOJIYYCHHBIN PE3ybTaT.

DOYyHKUUM U TPAPUKH:

CTPOUTH TpaQUKU KOMMO3UIMUA (HYHKIUN C MOMOIIBI0 AJIIEMEHTAPHOTO HCCIIEIOBAHUS U
CBOMCTB KOMITO3UIIMU JABYX (DYHKIIHIA;

CTPOUTH TEOMETPUUYECKHE O00pa3bl ypaBHEHWH U HEPABEHCTB HA KOOPIWHATHOM
IUIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: TPaUKH TPUTOHOMETPHUUECKHUX (QYHKIUH;

MPUMEHSITh PYHKIMU I MOJACTUPOBAHUS U HCCIEAOBAHUS PEAbHBIX POIECCOB.

Hauyaja MmaTeMaTH4YeCKOI'o aHAJIM3A:

WCIIOJIB30BaTh TPOW3BOJHYIO JUIS HWCCIEAOBaHUS (PYHKIIMM HAa MOHOTOHHOCTH |
3KCTPEMYMBI;

HaXOJUTh HAUOOJbIIICe U HAUMEHbIIIee 3HAYCHHS (PYHKIIMH HEMIPEPHIBHON HA OTPE3KE;



UCIIONIb30BaTh MPOU3BOAHYIO JIJISi HAXOXKIACHHSI HAWITYYIIEro PEHICHHs] B MPUKIIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMHYECKHX, 3a7adax, IS OINpPEICTICHHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1anHoro (OpMYIION MK TpaduKoM;

CBOOOJTHO OTIEPUPOBATH MOHITUAMU: TIEPBOOOPA3HAs, ONPEICIEHHBIA UHTETPA, HAXOAUTh
nepBoOOpa3Hble SJIEMEHTAPHBIX (YHKIUI W BBIYUCIATH, UHTerpasn mo Qopmyne HproToHa-
Jletibuuma;

HaXOJUTh IUIOMAIN IIOCKUX (GUTYP B 0OBEMBI TEJI C IIOMOIILIO0 HHTETPAJIA;

UMETh MPEICTABICHHE O MaTeMaTHYeCKOM MOJICIMPOBAHMHM HA TIPUMEpPE COCTABJICHUS
muddepeHIaTbHBIX YPaBHEHHI;

pemaTth MpUKIAAHBIE 3a1a9H, B TOM YHCIE COIHAIbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeJICTBAMHA MaTEMaTHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmuecTBo yacos
Ne o/ HanmeHoBaHMe pa3/ie/ioB U TeM KoHTpoIbHbIE JIeKTpPOHHBIe (HH(PPOBbIe) 00pa3oBaTeIbHbIC
NporpamMMabI Bcero paboTsr pecypchl
MHOK€eCTBO AEHUCTBUTENBHBIX YUCEIL. AnreOpa u Havajga MaTeMaTU4eckoro aHanmsa - 10 kmacc
1 Muorowiensl. PaninonanabHble ypaBHEHUS U 24 1 - Poccwmiickas snekrponHas mkosa (resh.edu.ru)
HepaBeHcTBa. CUCTEMBI JIMHEWHBIX YpaBHEHUN
) Oynkiun 1 rpapuku. CreneHHas QyHKIUS ¢ 12 1 Anre6pa u Hayana MaTeMaTHYecKoro aHanusa - 10 kiacc
IIETBIM MOKa3aTeIeM - Poccwmiickas snekrponHas mkoina (resh.edu.ru)
3 Apudmerndecknii KOpeHb N-0il CTETICHH. 15 1 Anre6pa u Hayajga MareMaTudeckoro aHanusa - 10 kiacc
WppatmonanbHble ypaBHEHUS - Poccuiickas anekTponHas mkona (resh.edu.ru)
4 [TokazarenpHas Qynkuus. [lokazarenbHbie 10 1 AnreGpa u Hayajga MaTeMaTudeckoro aHanuza - 10 kiacc
YpaBHEHUS - Poccwuiickas snekTpoHHas 1kona (resh.edu.ru)
5 Jlorapudmuaeckast pyHKIHS. 18 1 Anre0pa u Hadajga MaTeMaTU4ecKoro aHanmsa - 10 kimacc
Jlorapudmuueckue ypaBHeHUs - Poccuiickas anekTponHas mkona (resh.edu.ru)
6 TpuronomeTpuyeckre BbIpaXeHHs U 2 1 Anrebpa u HayaJla MaTeMaTHIeCcKoro aHanmsa - 10 kmacc
YpaBHEHHUS - Poccuiickas anekrponnas mkona (resh.edu.ru)
Anre6pa 1 Hayajga MaTeMaTH4eckoro aHanmsa - 10 kmacc
7 [TocnenoBaTeIbHOCTH U TPOTPECCUU 10 1 o
- Poccwiickas saekrponHas mkoina (resh.edu.ru)
Anre6pa u Hayajga MaTeMaTu4eckoro aHanusa - 10 kiacc
8 HenpepoiBabie pynkuuu. [Iponszsoanas 20 1 .
- Poccuiickas anekTponHas mkona (resh.edu.ru)
9 [ToBTOpeHnue, 06001IeHNE, CCTeMaTU3alus 5 ) Anre6pa 1 Hayajga MaTeMaTU4eckoro aHanusa - 10 kmacc
3HAHUI - Poccwmiickas snekrponHas mkoa (resh.edu.ru)
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10
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11 KJIACC

KoandecTBO yacoB
HaumenoBanue pa3iejaoB U TeM JIeKTPOHHBIE (LU BEI 230BaTeEJbLHDI
Ne i/ €HO e pa3jaeJio e Beero KoHTpOIbHBIE DJIeKTpPO e (uu¢posbie) odOpa3oBarte e
NMPOrpaMMblI bl
porpa padoThI pecype
1 HccnenoBanue QyHKIHIA ¢ TOMOIIBIO 2 1 AnreOpa ¥ Hayajga MaTEMAaTUYECKOr0 afHaan3a - 11
IIPOU3BOTHOM kaacc - Poccuiickas anekTponHas 1mkoia (resh.edu.ru)
AnreOpa u Hayajga MaTeMaTUYECKOro afHanms3a - 11
2 IlepBooOpasHas 1 UHTETpa 12 1 .
kiacc - Pocculickas saekTpoHHas 1ikonaa (resh.edu.ru)
3 I'paduku TpuroHOMETPUUECKUX (PYHKITUH. 14 1 Anrebpa u Havyasla MaTeMaTHIeCKOro aHanmza - 11
TpuroHoMeTpu4ecKre HEPaBEHCTBA Kiace - Poccuiickast saekTporHas mkoina (resh.edu.ru)
4 HppauunoHanbHble, IOKa3aTEIbHBIE U 24 1 Anrebpa 1 Hayana MaTeMaTHYECKOro aHanmza - 11
jorapuMuuecKre HepaBeHCTBa kaacc - Poccuiickas anekTponHas mkona (resh.edu.ru)
AnreOpa u Hayajga MaTeEMaTUYECKOr0 afanm3a - 11
5 KomiiekcHbie uncia 10 1 .
kiace - Poccuiickas saekTponHas mikoina (resh.edu.ru)
AnreOpa ¥ Hayajga MaTEMaTHUYECKOro aHaans3a - 11
6 HarypanbHble u 11e51ble yncina 10 1 .
knacc - Poccuiickas saekTponHas mkoina (resh.edu.ru)
CucreMbl palMOHAIBHBIX, UPPALMOHAIBHEIX
pan » Mppall AnreOpa 1 Havajga MaTeMaTHYecKoro aHanmsa - 11
7 MOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1 "
. kiacc - Poccuiickas snekrpornas mkoia (resh.edu.ru)
ypaBHEHHUI
Anrebpa u HayaJla MaTeMaTUYeCKOro ananmza - 11
8 3agauu ¢ mapameTpamu 16 1 -
knacc - Poccuiickas anekTpoHHas mikoina (resh.edu.ru)
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 ) https://www.yaklass.ru/
3HAHUH
10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VYEHUKA

- AnreOpa 1 Havana MaTeMaTudeckoro ananu3a. 10 kracc: yaeOHUK st
0011e00pa30BaTeNbHBIX YUPEKISHUN: 0a30BbIi U TpodrbHBIN ypoBHH/ FO.M.Konsrus,
M.B. TxaueBa, H.E. ®enoposa, M.U. [llabynun; nmox pegakuuend A.b. Xmwkuenko. — 3-e
3. — M.: Ilpocsemienue 2020.

- AnreOpa 1 Hayajla MaTeMaTUYECKOro aHanu3a. 11 kiacce: yueOHUK AJis
00111€00pa30BaTENIbHBIX YUpEKICHUN: 6a30BbIi 1 npoduibHbiil ypoBHH/ F0.M.Konsarum,
M.B. Tkauesa, H.E. ®enoposa, M.U. [lla0ynun; nox penaxmueit A.b. XKuxuenko. — 3-e
u3a. — M.: Tlpocsemenue 2020.

METOANYECKHUE MATEPUAJIbI 1JIs1 YUUTEJIA

- I3yuenne anreOpbl 1 Ha4Yal MaTeMaTHyeckoro anainmsa B 11 kimacce: k1. uis yuurens / H.
E. ®enoposa, M. B. TkaueBa. — M.: [Ipocsemenune, 2020.

- AnreOpa 1 Havana Marematudeckoro ananusa 10—I 1kmaccel, MeToauueckue
pexomenaauuu kyueOHuky 111, A.Anumona, FO.M.Konsruna, H.E. ®énoposoii uap.

NUAD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

bubmmoreka [{OK https://edsoo.ru/

https://uchi.ru/

https://olymp.academtalant.ru/

https://resh.edu.ru

https://sochisirius.ru/

https://ege.sdamgia.ru/
https://www.yaklass.ru/

MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE

OcHoBHOE 000pyIOBaHUE:
1. Jlocka kiaccHasi U MHTEpaKTHBHas J1ocka (mporpammuoe odecnieuenue (I10), mpoekrop,
KpEIUIeHUs B KOMIUIeKTe )/ nHTepakTrBHas manens (I1O B koMIuiekTe)/ penbcoBast
CUCTEeMa C KJIAaCCHOM AOCKOM M MHTepakTUBHOM nanenbio (11O B koMIiekTe)

2. JlokymMeHT-Kamepa

(98]

MHoro¢yHKIIMOHAIEHOE YCTPOICTBO

4. Kowmmbsrotep yuutens ¢ nepudepueit (muieH3noHHoe nporpammuoe ooecnedenue (110),
o0pa30BaTeNbHbIM KOHTEHT U CUCTEMA 3AIIUThI OT BPEIOHOCHON NH(pOpMaLuu

5.  Tenexxka-xpaHUIUIIE HOYyTOYKOB C CUCTEMOM MOA3APSIKU

O06opynoBanue, MOJy4EHHOE B paMKaX I'paHTa MO OCHAIICHUIO 0a30BbIX
00111€00pa30BaTEIbHBIX OpraHU3aluid COBPEMEHHBIMU CPEACTBAMHU O0YUYEHUS M BOCTIUTAHUS
B IIEJISIX MTOBBIIICHHUS KA4eCTBa OOIIET0 00pa30BaHuUs, B TOM YHCIIE Yepe3 UCTI0Ih30BAHNE
ceTeBoil popmbl peanuzaru 00pa30BaTEIbHBIX IPOrPAMM:

1. WurepakruHas nanens (I10 B kommiekre)

2. PenbcoBas cucteMa ¢ KIacCHOM 10CKOM U nHTepakTHUBHOU naHenbio (110 B

KOMILIEKTE)
3. HoytOyk ans ydyeHuka


https://resh.edu.ru
https://sochisirius
https://ege.sdamgia.ru/
https://www.yaklass.ru/
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