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IosicHuTeNLHAA 3aNIUCKA

Pabouas nporpamMma mo npeamMeTy maTemMaTHka 0a30BbId YpOBEHb pa3paboTaHa B
COOTBETCTBUM C TpeOoBaHUSIMU, TpenbsaBiseMbiMu [lojoxkenuem o paboyeit
nporpamme oOpazoBareiabHoro yupexiaenus MOY «COII Ne6» Ha ocCHOBaHHH
CIEAYIOIINX HOPMATUBHO-TIPABOBBIX JTOKYMEHTOBR:

1. 3akona «O06 obpazoBanuu Poccutickont ®enepanuu (IIpukaz 29.12.2012 Ne273, ¢
MOCEAYIONIUMHU TONOJIHEHUSIMA U U3MEHEHUSIMH )

2. denepadbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEILHOTO CTAaHIApPTa CPEIHErO
oOmiero obpaszoBanus (mpuka3 MuHuctepcTBa o0pazoBanusi Poccuiickoit denepanuu
ot 17.05.2012 Ne413, ¢ usMeHEHUSIMU );

3. Konuenuust  mpenojnaBanust  ydeOHOro  mpeamera  «MaremaTuka» B
obOpaszoBaTeabHbIX opraHusamnusax Poccutickoit deaeparuu

4, VYceraB MOV «COII Ne6y r. Bonorapsr;

5. Vueonsrii mnan MOY «COII Ne6y;

6. [Iporpamma mo anrebpe W HavajliaM MareMartuyeckoro anamm3a s 10-11
kinaccoB. IIporpamm mo reomerpun mist 10-11 xmaccoB / A.I.Mep3nsik u ap. //.
Marematuka: mnporpammbl: 5-11 kmaccet / aBT. A.l.Mepsnak, B.Bb.IlomoHckuit,
M.C.Axup u np.-M.:Benrana-I'pad.

Peanuzaums paboueld mporpamMMmbl OCYHIECTBISIETCS MO yTBepkAeHHbIM OY
yueOHMKaM: AnreOpa W HayajJla MaTeMaTHYEeCKOro aHanus3a. ba3oBblli YpOBEHb.
VYuebnuk nys o0ureodpazoBarenbHbIx yupexaeHut mias 10 kmacca / Mepsnsik AL,
Homuposckuin [I.A., [Tononckuii B.b., Axup M.C.; nmox pexn. I[logonsckoro B.E. - M.:
«Benrana-I'pady,

AnreOpa W Hayajla MaTeMaTHYeCKOro aHaiau3a. ba3oBblii ypoBeHb. YYEOHHMK ISt
oOmeoOpaszoBarenbHbIX yupexaenuid mis 11 kmacca / Mepsmsak A.T'., HomupoBckuit
J.A., Tlonouckuit B.b., SAxkup M.C.; nox pexn. Ilogonsckoro B.E. - M.: «Benrtana-

I'pad»,

ey n3yyeHusi yae0OHOro Kypca

Kypc «Anrebpa u Haudajna MaTeMaTHYECKOTO AaHAIM3a» SBISIETCS OJHUM U3
HauOoJsee 3HaUMMbIX B IPOTrPaMMe CTApIIEH IIKOJIbI, TOCKOJBKY, C OJHON CTOPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIbHYIO 0a3zy [JIsi M3Y4YEHUSI BCEX €CTECTBEHHO-HAYYHBIX
KypCcOB, a C JAPYroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIIJICHHUE
VYallUXCA HAa YpPOBHE, HEOOXOAUMOM JUIsl OCBOCHHMS KYypCOB HWH(OpPMATUKH,
OOIIECTBO3HAHMS, WCTOPHUM, CJIOBECHOCTH. B pamMkax HaHHOrO Kypca ydaliuecs
OBJIQJICBAIOT YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOoTopass (HopMylupyer
CBOM JIOCTMKEHUSI B MaTeMaTuieckon opme.

Kypc anrebpsl m Hayas MaTeMaTHYECKOTO aHajiu3a 3aKjIaJbIBaeT OCHOBY MJis
YCIEIIHOTO OBJaJeHUsl 3aKOHAMHU (PU3UKU, XUMHUHU, OUOJIOTUH, TIOHUMAHUSI OCHOBHBIX
TEHACHUMA HKOHOMUKHM M OOILNECTBEHHOM MHU3HU, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HCIOJIb30BATh UX
B IIOBCEIHEBHOHN >XM3HU. B TOXXe Bpems OBIaJeHHE aOCTPAKTHBIMM U JIOTMYECKH
CTPOrMMH  MATEMaTUYECKUMHM KOHCTPYKUHSMH  pa3BUBACT yMEHUE HAXOJUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh UCTUHHOCTh YTBEPKACHHUSA, UCTIOIB30BaTh 0000IIEHIE



U KOHKpPETH3allMlo, abCTparupoBaHME M aHAJIOTHIO, (QOPMHUPYET KpEaTUBHOE U
KPUTHUYECKOE MbIlIUIEHHE. B Xone wn3ydeHust anreOppl MU Hadal MaTeMaTH4EeCKOIro
aHajaM3a B CTapIlIeW IIKOJE y4alluecs MOJy4arOT HOBBIM ONBIT PEIICHUS NMPUKIAIHBIX
3a/1a4, CaMOCTOSATEIIBHOIO ITOCTPOCHUSA MAaTEMATUUYECKUX MOJEIICH PEaIbHBIX CUTYyallUN
Y MHTEPIIPETALMU MOJYYEHHBIX PELICHUN, 3HAKOMSTCS ¢ IPUMEPAMUA MATEMAaTUYECKUX
3aKOHOMEpPHOCTEM B IPUPOAE, HAyKE M B HCKYCCTBE, C  BBIJAIOMIMMUCA
MaTeMaTUYECKUMU OTKPBITUAMU U UX aBTOPAMHU.

Kypc oOnagaer 3Ha4yuTENbHBIM BOCHHMTATENIBHBIM IMOTEHIMAIOM, KOTOPBIN
peaqin3yeTcss Kak uepe3 ydeOHbId MaTepuaj, CIOCOOCTBYIOIIMKA (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33pEHHUS, TaKk M 4epe3 cheuuuky ydeOHOH JesTENbHOCTH,
TpeOYIOIIE CaMOCTOSITENbHOCTH, AKKYPAaTHOCTH, MHPOAOJKUTEIBHOW KOHILIEHTpAlUU
BHMMAaHUs U OTBETCTBEHHOCTH 3a ITOJIyYEHHBIN PE3yJIbTar.

B ocHoBe Meroauku oOydeHHs ajnreOpe M HayajsaM MaTeMaTHUYeCKOro aHaiau3a
JIEKUT NE€ATEIbHOCTHBIA PUHIUIT OOYUECHHUS.

B crpykrype Kypca «Anrebpa M Havajda MaTEMaTHUYECKOrO AaHAM3a» MOXHO
BBIJICTIUTh  CIEAYIOIIME  COAEPKATEIbHO-METONMYECKNE  JuHUK: «Yucnma w
BblUUCICHUs», «DyHKUMH HU Trpapuku», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTUYECKOTO aHAIN3a», «MHOXKeCTBa U JOTHKa». Bce OCHOBHBIE COAEPKATENBHO-
METOJAMYECKUE JMHUM HM3YYalOTCS Ha MPOTSHKEHUM ABYX JIeT OOydeHUs B cTapuieit
LIKOJIE, €CTECTBEHHO JOMOJIHAA APYT APYyra U MOCTENEHHO HACBIIAsACh HOBBIMUA TEMaMU
U paszgenamMu. MOXKHO € YBEPEHHOCTBIO CKa3aTb, 4YTO [JAaHHBIA KypC SIBISETCA
UHTETPaTUBHBIM, IOCKOJBKY OOBEAMHSET B ce0e coaepKaHHE HECKOJIbKUX
MaTeMaTHYECKUX JUCIUIUIMH: aireOpa, TPUTOHOMETpHUsS, MaTeMaTUYEeCKUH aHaius,
Teopusi MHOKECTB U Ap. [Io Mepe Toro kak ydaiuecs OBJIaJIeBalOT BCE OoJiee MUPOKUM
MaTeMaTHYECKUM  ammapaToM, y HHUX TIOcJeloBaTelbHO  (opMupyercs u
COBEPUIEHCTBYETCSI YMEHHUE CTPOUTH MATEMATUYECKYH0 MOJENb PEajJbHOW CUTYyaluH,
NPUMEHSATh 3HaHMS, MOJIyYeHHble B Kypce «AunreOpa M Hayala MaTeMaTH4YECKOrO
aHalnu3a», JUIsl PEIIEHUs CaMOCTOSITENbHO C(HOPMYJIUPOBAHHON MAaTeMaTHYeCKOU
3a/1a4, a 3aTEM MHTEPIPETUPOBATH ITOJTYYECHHBIN PE3yJIbTAT.

ConepxarenpHo-MeTOAMYECKAas JIMHUAA «YHclla M BBIUMCICHUS» 3aBEPIIACT
(opMHpPOBaHHE HABBIKOB HCIOJIb30BAHUS JIEUCTBUTENIBHBIX YHCEJ, KOTOpPOE ObLIO
HayaTo B OCHOBHOM 1ikojie. B crapmield mikoje oco0oe BHUMaHUE YACISETCS
(GOpMUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCIIOJIb30BAaHUE PA3IUYHBIX (opM 3amucu  JAEUCTBUTENBHOTO YHCIA, YMEHUE
PALMOHAIIBHO BBINOJHATH IEUCTBUA C HUMU, JE€]aTh IIPUKUAKY, OLICHUBATh PE3YyJIbTAT.
OOyuaromecss TOJMYy4YalOT HAaBbIKU MNPUOIMOKEHHBIX BBIYMCIICHUM, BBINOTHEHUS
JNEUCTBUNA C 4YHUCIaMM, 3allMCAHHBIMA B CTaHJIAPTHOW ¢opme, MCHOJIb30BaAHUS
MAaTeMaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuaus «YpaBHEHUsT U HEPABEHCTBA» pPEAIU3yeTCsd HA IMPOTSHKEHUU BCErO
oOyueHuss B CTapliedl IIKoJe, TMOCKOJbKY B KaXIOM paslelne NporpamMmbl
IIPEAYCMOTPEHO  PELICHUE COOTBETCTBYIOLIMX 3a4ad. Ydalluecs OBJIAJEBAIOT
pa3JIMYHBIMA ~ METOJAMHM  PELICHUS LENblX, pPalUuOHAIbHBIX, HPPaALUOHAIBHBIX,
MOKa3aTEeIbHbBIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB U
ux cucreM. IlomyuyeHHblE yMEHUS HCHOJB3YIOTCS IpPU HMCCIEAOBAHUM (PYHKIMN C
IIOMOLIBI0 IPOU3BOJHOW, PEIICHUWM NPUKIAAHBIX 3a4ad M 3aJad Ha HaXO0XICHUE



HauOOJBIIUX W HAWMEHBINWX 3HaueHWd (yHkuu. JlaHHas comepkaTenbHAsS JTUHUS
BKJIIOYAET B ce0s Takke (pOpMUpPOBAHUE YMEHHUUN BBIMOJHATH Pacu€Thl MO (opmysam,
npeoOpa3oBaHUs IIENIBIX, PAMOHAIBHBIX, WPPANMHOHATBHBIX W TPUTOHOMETPUUYECKUX
BBIPAKEHUMN, a TaKKe BBIPAKEHUMN, COAepKaluX CTeneHu u jorapudmbl. brarogaps
M3YYCHUIO  aire0Opamdeckoro MaTepuajia MPOUCXOJWT JalIbHEHIee pa3BUTHE
AITOPUTMHYECKOTO U aOCTPAKTHOTO MBINUICHUS Yydaluxcs, (pOPMUPYIOTCS HaBBIKU
JNEAYKTUBHBIX PacCy>KJIEHUM, pabOThl C CHUMBOJBHBIMU (GOpMaMH, TPEICTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJC pPABEHCTB M HEPaBEHCTB. Anrebpa
npennaraet 3pQPeKTUBHbIE UHCTPYMEHTHI Ui PEIICHUS MPAKTUUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3a/1a4, HATJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KAaK SI3bIKA HAYKH.

ConepxarenpHO-MeTOaUYECKass  JUHUA «DyHKIMM ©  TpaduKm»  TECHO
neperieTaeTcsa ¢ JIPYruMU JUHUSIMU Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3a/1aéT
MOCJICTIOBATEILHOCTh HM3YUCHHS MaTepuayia. V3ydeHwe CTeIeHHOW, IOKa3aTeIhbHOM,
Jorapu(pMUUECKO M TPUTOHOMETPUYECKUX (YHKIMI, UX CBOHCTB M TpauUKOB,
UCIIONIb30BaHUE (YHKUIMHA JUIsl pelieHusl 3ajad U3 JAPYyTrux Y4YeOHBIX NPEIMETOB U
peaTbHOM KU3HU TECHO CBS3aHO KaK C MaTeMAaTHYECKUM aHAJIM30M, TaK M C PEUICHUEM
ypaBHeHU# U HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE yAenseTcss (GOpMUpPOBAHHUIO
YMEHHUS BBIpKaTh (OpPMYJIaMH 3aBHCHMOCTH MEXAY Pa3IHYHBIMU BEITHMYNHAMH,
HCCJIEOBAaTh TOJyYeHHbIE (YHKIWH, CTPOWTh HX rpadukn. Marepuan 3ToOH
coJiepKaTeIbHOW JIMHUU HAalleJeH Ha pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIOIIMX
BBIP@)KATh 3aBUCHMOCTH MEXIY BEIHMYMHAMH B PasIuIHOW (DopMe: aHATUTHYECKOH,
rpaduueckoii u cioBecHOU. Ero n3yuenue crnocoOCTBYeT pPa3BUTHIO aJITOPUTMUYECKOTO
MBIIUICHUS, CTIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHass JuHUA «Hauama wmaTemMaTHYecKOro aHajan3a» IMO3BOJISET
CYIIECTBEHHO PACHIMPUTh KPYr Kak MaTeMaTHYEeCKUX, TaK W NPUKIAJHBIX 3ajad,
JOCTYITHBIX OOYYalOIMUMCS, Y KOTOPBIX IOSBISETCS BO3MOXKHOCTH HCCIEAOBATh M
CTpOUTh Tpapuku (QPYHKIUH, ONpENeIsITh UX HAauOONbIINE U HAUMEHBIINE 3HAYCHUS,
BBIYUCIATH TUIOMAAN (GUTYp U OOBEMBI Tel, HAXOAWTh CKOPOCTH U YCKOPEHUS
nporeccoB. JlaHHas cojaep)karenbHas JMHUS OTKPBIBAaeT HOBBIE BO3MOYKHOCTH
MOCTPOEHUSI MATEMATUYECKUX MOJICNICH PeaIbHBIX CUTYaIlN, HAXOKICHUS HAUTYUIIIETrO
pelieHuss B TPUKIAIHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMHUYECKHX, 3a/adax.
3HaKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHalW3a CIIOCOOCTBYET Pa3BUTHIO
abcTpakTHOTO, (POPMATHHO-TIOTUYECKOTO W KPEATUBHOTO MBIIUICHUS, (HOPMUPOBAHHUIO
YMEHUI pacro3HaBaTh IMPOSIBJICHUS 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHHKE U
uckycctBe. OOydJaronrecs: y3HalT O BBIJAIONIUXCS Pe3yJIbTaTax, MOJyUYeHHBIX B XOJI€
pPa3BUTHS MaTEMaTUKH KaK HAyKH, U UX aBTOpax.

ConeprxkarenbHO-METOAUYCCKass JUHUS «MHOXKECTBa M JIOTHKa» B OCHOBHOM
MOCBSIIECHA AJIIEMEHTaM TEOpUH MHOECTB. TeopeTnko-MHOKECTBEHHBIC
MIPEACTABIICHUS] TPOHU3BIBAIOT BECh KYPC IIKOJLHOM MaTeMaTUKH W TIPEIJiararoT
HanOoJsiee YHUBEPCAIBHBINA SI3bIK, OOBEAUHSIIONINI BCE pa3lelibl MaTeMaTUKU U €€
MPWIOKEHUHN, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKUE TUCIUIUIMHBI B €MHOE IIEJI0€.
[loaToMy BaXHO JaThb  BO3MOXKHOCTh  INKOJBHUKY  TOHHMMATh  TEOPETUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHON MATEMATHKH U UCIIOIh30BATh €T0 JIJIS BBIPAKCHUS
CBOUX MBICJIEH.



B kypce «Anrebpa u Hayana MaTeMaTUYECKOTO aHAJIM3a» MPHUCYTCTBYIOT TaKKe
OCHOBbl MAaT€MaTUYECKOTO MOJEJIUPOBAHMsI, KOTOpblE MpuU3BaHbl C(HOPMUPOBATH
HAaBBIKM TOCTPOCHHSI MOJEJIEH PEAbHBIX CUTYAllMM, UCCIENOBAHUSA ITUX MOJEIEH C
IOMOIIbIO ammapara ajireOppl M MaTeMaTHYECKOIO aHajlu3a M HUHTEpIpeTaluu
IIOJYYEHHBIX pe3yJbTaToB. Takue 3amaHus BIUIETEHbl B KaXIbIM H3 Pa3/EiiOB
IIPOTPaMMBI, MOCKOJIBKY BECh MaTepuall Kypca IIMPOKO HMCIOIB3YETCs Uil PELICHUs
OpUKIaAHbIX 3amad. [Ipu pemeHnn peanbHbIX NPAKTUYECKHUX 3a4ad  ydalluecs
pPa3BUBAIOT HaOJII01aTEeNIbHOCTD, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBarbcs, HCIOJB30BaTh aHAJOTHMIO, 0000IaTh U  KOHKPETU3UPOBATH
npobsemy. JlearenpHoCTh 110 (hOPMHUPOBAHHMIO HABBIKOB PELICHUS MPUKJIAIHBIX 3a7a4
OpraHu3yercs B TIIpollecce H3y4YeHUs BceX TeM Kypca «AnreOpa U Hauana
MaTEMaTUYECKOIO aHAIU3a».

Mecmo npeomema 6 yuebHoMm niame wWKoJbl:

CornacHo yuebHomy nnawmy wkoner B 10 kiacce mpeamnoniaraeT oOydeHHE B
00beMe 68 uvacos, 1Mo 2 yaca B Hemento, B kiacce 11 - B o0beMme 102 yaca, o 3 yaca B
HEJCII0 B KaXKJI0M KJlacce.



1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

OcBoenne yueOHoro mpemmera «MaremaTtuka» JODKHO — 0OECTICUMBATh
JOCTI)KEHUE Ha YPOBHE CpeAHEro o01ero oOpa3oBaHUs CIEIYIOUIUX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE  pe3yNbTaThl  OCBOEHUS  MPOTpaMMbl  y4eOHOro  mpeaMera
«MareMaTnka» XapakTepU3yrOTC:

I'pask1aHCKOE BOCIIUTAHMUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIMK OOYYArOMIErocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHICKOr0 OOLIECTBA, MPEICTABICHUEM O MAaTEMaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBJICHUM, IPOLIEAYP IPaKIaHCKOTO
oOmecTBa (BBIOOpPHI, OMPOCHI U TP.), YMEHUEM B3aUMOJIEHCTBOBATh C COIMAJIBLHBIMU
MHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMUSIMU U Ha3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKOW TpakJAaHCKOW HWIEHTUYHOCTU, YBAXKEHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUHCKOM MAaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JOCTUKEHUSAM POCCUICKUX MAaT€MAaTUKOB M POCCHUKCKON MAaTEeMaTUYECKOW HIKOJbI, K
WCIOJB30BAaHUIO DJTUX JOCTMIXKEHMM B JAPYrUX HaykKax, TEXHOJOTHSIX, cdepax
SKOHOMHKHU.

JyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSL:

OCO3HAaHUEM JIYXOBHBIX LIEHHOCTEH POCCHUKCKOTO0 Hapona; c(HOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUS, STUYECKOrO TOBEJCHHUS, CBS3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHKEHUU HAYKU U JEATEIbHOCTHbIO YUYEHOT0; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMYUBOTO Oy IYIIETO.

OCTETUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHWEM K MHUPY, BKJIIOUas DSCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, pacCyK/ICHUI; BOCIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM acIieKTaM pPa3InUHbIX BUJOB UCKYCCTBA.

Pur3nyecKOe BOCIUTAHUE:!

c(hOpPMHUPOBAHHOCTHIO YMEHUSI MPUMEHITh MAaTEeMAaTHUYECKUE 3HAHUS B MHTEpecax
310pOBOTO U 0€30mMacHOTO 00pa3a >KWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO  (30pOBOE MMHTaHUE, COAJAaHCUPOBAHHBIM PEXKHUM 3aHATHH M OTIbIXa,
peryisipHas ¢u3nuecKkass aKTUBHOCTH); (PU3MYECKOrO COBEPILCHCTBOBAHMS, MpHU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATETLHOCTHIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAaHWEM IIEHHOCTH TPYIOJIO0US;, HHTEPECOM K
paznu4yHbBIM cdepam mpodecCHOHATBHOMN JAESITENBHOCTH, CBSI3aHHBIM C MAaTEMaTUKOU U
e MPUJIOKEHUSIMHU, YMEHUEM COBEPILATh OCO3HAHHBIA BBIOOp Oyayied mpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIaHBI, TOTOBHOCTBHIO W CIIOCOOHOCTHIO K
MaTeMaTU4eCcKoOMy OOpa30BaHHMIO W CaMOOOpPa30BaHHMIO HA MPOTSHKCHUHM BCEU >KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MATEMATUYECKOM
HaIpaBJIeHHOCTH.

OKOJIOTHYECKOE BOCITUTAHUE:!




c(hOPMHUPOBAHHOCTHIO  DKOJOTHYECKON  KYyJbTYphbl, TIOHUMAHHEM  BJIMSHUS
COLIMAJIBHO-PKOHOMHYECKUX TMPOLECCOB HA COCTOSIHUE NPUPOJHOW U COLMAIBHOU
Cpenbl, OCO3HaHHEM TJI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM; OpHEHTAIHEH
Ha MPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUMN JIJIsl PEIICHUs 3a/1ad B 00JIaCTH OKpYyKaroen
cpedbl, TUIAHUPOBAHUS IOCTYNKOB U OLIEHKM HMX BO3MOXHBIX MOCIEICTBUN s
OKPYXKaKOUIEH CPEIbL.

LleHHOCTH HAYYHOTO TO3HAHUS:

c(hOPMHUPOBAHHOCTHIO  MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOU MPAKTUKH, IOHUMAHUEM MaTEMaTUYECKON
HayKHU Kak c(epbl 4eTOBEYECKOM eI TEIbHOCTH, ATANOB €€ pa3BUTHUS U 3HAUUMOCTH IS

pasBUTHA NUBUWIM3AOWH,; OBJIAJCHHUCM SA3BIKOM MATCMATUKU U MaTeMaTHYECKOM
KyHBTypOﬁ KaK CpCACTBOM IMO3HAHHA MHPA, TOTOBHOCTBIO OCYHICCTBJIIATH IIPOCKTHYIO U
HCCIICAOBATCIIbCKYIO ACATCIbHOCT MHANBHUAYAJIBHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTrKa» XapakTEpU3YIOTCS OBJIAJICHHEM YHUBEPCATHHBIMH HO3ZHABAMEIbHBIMU
0elCmBUAMU, YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OeUCBUSIMU, YHUBEPCATIbHbIMU
Ppe2yIAmMUBHbIMU 0eUCMBUAMU.

1) Vhusepcanvnvlie noznasamenvhwvle Oelicmsus, obecneuusaiom @opmuposarue
0a308bIX KOZHUMUBHBIX NPOYECco8 00YUaArWUxcs (0c8oeHUue Memooos NO3HAHUS
OKpYHCaIOUe2co Mupa, npuUMeHeHue J102U4eckKux, Ucciedo8amenbCKux onepayuti, YymMeHui
pabomams ¢ ungpopmayueii).
ba3oBble Jornyeckne AeUCTBUS:

BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXKIy TOHATHAMHU; (OPMYIHPOBATH OMPEACICHUS TOHITHH,
yCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KiIacCU(UKAIIMN, OCHOBAHMSI I 0000IICHUS
Y CpaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN34;

BOCIIPUHUMATh, (HOPMYIUPOBATh M MPEOOPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUIIaTeIbHBIC, CIUHUIHBIC, YACTHBIC U OOIIHE; YCIIOBHEIC;

BBISIBIIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H W MPOTHBOPEYUS B
dakTax, MaHHBIX, HAOMIONCHUSIX W YTBEPXKICHUAX; TpeaIaratb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYU;

JienaTh BBIBOJBI C WCIIOJB30BAHUEM 3aKOHOB JIOTUKH, JIETyKTUBHBIX W
WHIYKTUBHBIX YMO3aKITFOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEILHO JOKA3aTebCTBA MAaTEMaTHYCCKHUX YTBEPIKIACHHM
(mpsiMble ¥ OT TPOTUBHOTO), BBICTPAUBATh APTYMEHTAIIMIO, NMPHUBOJUTH MPUMEPHI H
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;

BBIOMpATh CMOCOO pemieHus Yy4uyeOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BapUaHTOB PECIICHMS, BBIOMpaTh HAMOOJEE TMOIXOMAINNA C y4ETOM CaMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).
ba3oBbie BcceoBaTeIbCKUE ACHCTBUS:

UCIIOJB30BaTh  BOMPOCHI  KaK  HCCIENOBATENIbCKUA  MHCTPYMEHT  IMO3HAHUS,
(bopMyIupoBaTh BOMPOCHI, (PUKCUPYIOIIKME MPOTHUBOpPEUHUE, MPOOJIeMYy, YCTaHABIIUBATh



UCKOMO€ W JaHHOe, (OpMHUPOBATh THUIOTE3Y, APTyMEHTHPOBATH CBOIO IO3HIIUIO,
MHEHHUE;

IIPOBOJIUTh CAMOCTOSATENBHO CIUIAHUPOBAHHBIM OJKCIEPUMEHT, WCCIEAOBAHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SIBIICHUSMH, IPOIIECCaMU;
CaMOCTOSITENIEHO  (OPMYJTUPOBAaTh 000OIIEHHST W  BBIBOJIBI IO  pe3yJbTaTam
MPOBEAEHHOTO HAOJIOICHUS, UCCICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH IMOTYYEHHBIX
PE3yNbhTaTOB, BHIBOJOB M 0000IIECHNUI;

IIPOTHO3UPOBATH BOZMOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEITOIOKCHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

PaboTa ¢ nHpOpMaImeii:

BBUIBIIATH JepUIMTBHI MH(OpPMAIMU, JaHHBIX, HEOOXOAUMBIX IUIsl OTBETA HA
BOIIPOC U ISl PELLICHMS 3a/1a4u;
BbIOMpaTh HMHQOpPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3HPOBATh U UHTEPNPETUPOBATH MH(POPMALMIO PA3IMYHBIX BUAOB U (Hopm
IIPEACTABIICHHUS;
CrpykTypupoBaTh UH(MOpPMAIUIO, MPEACTABIATH €€ B  Pa3auuHbIX  (opMax,
WUTIOCTPUPOBATH TpapuuecKy;
OLICHMBATh HAAEKHOCTh HH(POPMAlMU IO CAMOCTOSITENIBHO CHOPMYIUPOBAHHBIM

KPUTCPHUSIM.
2) Vhusepcanvhole KOMMYHUKAMUBHbLE oelicmaus, obecneuusaiom
CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OVUAIOUWUXCSL.
OOuienue:

BOCIIPUHUMATH U (HOPMYIUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSMU U LETSMU
OOIIEeHHSI, SCHO, TOYHO, TPAMOTHO BBIp@XaTh CBOIO TOYKY 3pPEHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, aBaTh MOSCHEHUS 0 X0y PEIIeHUs 3a7aud, KOMMEHTUPOBATh
ITOJTYyYEHHBIA PE3yJIbTaT;
B X07Ie 00CYXJICHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX)IaeMOM TEMBbI, TPOOJIEMBI,
perraemMoii 3aj1a4n, BhICKa3bIBAaTh MJICU, HAIICJICHHBIE HA MTOUCK PEIICHUS; COMTOCTABIISATh
CBOM CYXXACHHS C CY>KICHHUSIMH APYTUX YUYACTHUKOB JUAIIOTa, OOHAPYKMUBATh Pa3IUINe
¥ CXOJCTBO TMO3WIIMH; B KOPpPEKTHOW (opme ¢opMyIupoBaTh pa3HOTIACHS, CBOU
BO3PaKCHUS;
NIPEJCTaBIIATh Pe3ybTaThl PEIICHUs 3a7aud, SKCIIEPUMEHTa, UCCIICIOBAHMSI, POCKTA,
CaMOCTOSITENIbHO BBIOMpPATh (pOpMaT BBICTYIJICHUS C Y4€TOM 3a/Jay NpPE3eHTAlUU U
0COOEHHOCTEH ayAUTOPUH.

CoOTpyIHUYECTBO:

MOHMMATh U UCIIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAUBUIYAIHHOW PadOThHI
Mpy  pEelIeHWH Yy4eOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOM JESITEIBHOCTH,
MJIAHUPOBATh OPTAaHMU3AIMI0O COBMECTHOM palOThl, pacupenensTh BUIbI padoT,
JIOTOBApUBATLCS, OOCYXKJaTh NpoIlleCC M pe3ynbTaT paboThl; 00001IaTh MHEHUS
HECKOJIbKUX JIFOJCH;



y4acTBOBATh B TPYIIOBHIX (popMax paboThl (00CYKIeHHS, 0OMEH MHEHUM, «MO3TOBBIC
IITYPMBI» W UHBIC); BHIIIOIHITH CBOIO YaCTh pa0OTHl U KOOPAWHUPOBATH CBOU JICUCTBUS
C IPYTMMH WICHAMH KOMAaH]IbI; OIICHUBATh KAYECTBO CBOETO BKJIaJia B OOMIUIN MPOIYKT
10 KpUTEPUSIM, CHOPMYINPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnvie pecynsamuenvle oOeticmesus, obecneuusaiom Gopmuposamie
CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCTIU.
CamoopraHuzanus:

COCTaBJIATH IIJIAH, aJITOPUTM PEIICHHS 3a/1add, BBIOMPATh CIIOCOO pelieHUst ¢ y4éToM
UMCIOIITUXCS  PEeCypCcoB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTHPOBaTh M
KOPPEKTUPOBAThH BAPUAHTHI PEIICHUH ¢ yUéTOM HOBOM MH(pOPMAIIUH.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMHM [03HABAaTEIbHOM pe(IIeKCMM KaK OCO3HAHUS COBEPIIAEMbBIX
JAEUCTBUM M MBICIUTENBHBIX TPOIECCOB, HX PE3YyJbTaTOB; BIAJIETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoliecca U pe3yibTaTra pelIeHWs MaTeMaTU4eCKOu
3a/1a4y;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELUIECHHUM 3a]a4d, BHOCUTH
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, TAHHBIX, HAWJEHHBIX
OIKOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LEIM M YCIOBUAM, OOBACHATH IPUYMHBI
JOCTMKEHHMSI WM HEJIOCTIKEHUS pe3ylbTaTOB JAESITENbHOCTH, HAXOAWUTh OIIUOKY,
JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

OcBoeHre y4ueOHOro Kypca «AjreOpa ¥ Hayajla MaTeMaTHYECKOIO aHaIHM3a» Ha
YPOBHE CpeaHero oOmero oOpa3oBaHWS JOJDKHO 00€CIeYMBaTh JIOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yJIbTATOB:
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Yucjaa v BLIYUCJICHUSA

e OmnepupoBaTh IMOHATUSIMHU: palMOHAIBHOE U  JACHCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHASI U ICCTUYHAS POOb, MPOIEHTHI.

e BrInoaHATh apuMETHUECKUE OTEPALINH C PAIIMOHAJIBHBIMUA U JIEHCTBUTEILHBIMU
YHCIIaMH.

e BbImonHATh NPUOMMKEHHBIE BBIYUCICHUS, HWCIIONB3Ysl TpPaBWIA OKPYTJCHUS,
JenaTh MPUKUAKY U OLICHKY Pe3yJIbTaTa BHIUYMCICHUM.

e OrnepupoBaTh NOHATUSMU: CTEIICHb C 1LIEJBIM MOKa3aTesieM; CTaHaapTHas Gopma
3amuCy JEHCTBUTEIBHOTO YHMCIa, KOPEHb HATYypaJIbHOW CTENEHU; MCIOJIb30BaTh
MOAXOMsNIyt0  (OpMy 3aluCH  ACHUCTBUTENBHBIX UYWCET JUISl  PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX.



OnepupoBaTh MOHATUSIMHU: CHUHYC, KOCMHYC M TAaHT€HC IPOU3BOJBHOIO YIJa;
HCIIOJIb30BATh 3aMKuCh ITPOU3BOJIBHOTO yria yepes oOpaTHble
TPUTOHOMETpHUECKHE QYHKIIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTth MNOHATHUSIMH: TOXJECTBO, YypPaBHEHHE, HEPABEHCTBO; LIEJIOE,
paluoOHaAIBHOE, UPPALMOHATIBHOE yYpaBHEHUE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHHUE;

BemonHATe 1mpeoOpazoBaHus TPUTOHOMETPUYECKUX BBIPAXKEHMH M peliaTh
TPUTOHOMETPHUYECKHUE YPABHEHUS.

BeimonHaTh  1peoOpa3oBaHus UENbIX, PALUOHAIBHBIX M HPPALHOHAIBHBIX
BBIDQXEHW M  pElIaTb OCHOBHBIE THUIIBI LEJNBIX, PANMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHU U HEPABEHCTBA JUIA PELICHUS MAaTEMaTHYECKUX 3a7ad U
3a/1a4y U3 pa3Iu4HbIX 001acTell HAYKH U peabHOU KU3HH.

MonenupoBaTh peajlbHbl€ CUTyalluu Ha SI3bIKE aJIre€Opbl, COCTABIIATH BhIPAKEHUA,
YPAaBHEHUS, HEPABEHCTBA II0 YCJIOBHMIO 3aJadd, MCCIENOBATh IIOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BaHUEM almmapaTa ajareOphl.

DOyHKUUM U TPaPuKu

OnepupoBaTh MOHATUAMH: (YHKUHSA, CIOCOOBI 3alaHusg (PYHKIUHU, OOJIACTh
ompeneneH!s] U MHOXXECTBO 3HaueHuM (yHKuuH, rpaduk (yHKIHUHA, B3aUMHO
oOpaTHbIe (PYHKITUH.

OmnepupoBaTh MOHATUSAMHU: YETHOCTh U HEUETHOCTh (PYHKUMU, HYIU (DPYHKIIMH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMMA 151 pelIeHUs] ypaBHEHUH.

Crpouth M uMTaTh TpadUKu JHUHEHHOW (YHKIUH, KBAJAPATUUHOW (PYHKIUH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeleM.

Hcnons3oBate rpaduku  GyHKOUH 708 UCCIEAOBAaHUS  MPOILIECCOB U
3aBHCHMOCTEH MPHU PEIICHUH 33]a4 U3 IPYTUX yU4eOHBIX MPEAMETOB U peaTbHON
’KU3HU; BbIpaXxaTh POpMyIaMH 3aBUCUMOCTH MEXIY BEJIMYUHAMMU.

Hauajna MmareMaTHu4ecKoOro aHajm3a

OnepupoBaTh  MOHATHSAMHU:  MOCIEAOBATEIBHOCTh,  apudmMeThueckass U
reoOMeTpUYECcKas MPOrpeCCUu.

OnepupoBarh  MOHATUSMHU:  OECKOHEUYHO  yObIBaiomiass  TreoMeTpuyecKas
nporpeccusi, cyMMa 0€CKOHEYHO yObIBaIOIIe reOMETPHUUECKON MPOTPECCHH.
3azaBatTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.



Hcnonb30BaTh CBOWCTBA IOCIENOBATEIBHOCTEH M IMPOrPECCUM Ul PELICHUSA
peanbHBIX 3aJ1a4 IPUKIIAIHOTO XapakTepa.

MHo:KecTBa U JIOTHKA

OnepupoBatTh MOHATUSIMU: MHOKECTBO, ONEPALIMU HaJl MHOKECTBAMH.
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaT JJisi ONUCAaHUS PealbHbIX
IIPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YYEOHBIX IPEIMETOB.
OnepupoBath MOHATUSMU: ONIPENIeTICHUE, TEOPEMA, CIEJICTBHUE, JOKA3ATEIbCTRO.

11 xi1acc

Yucaa 1 BBIYUCTIEHUS

OnepupoBaTh MOHATHAMH: HAaTypalIbHOE, I1€JI0€ YUCIIO; UCIIOIh30BaTh MPU3HAKU
JETUMOCTU TEJBbIX YHCEI, Pa3IOKEHUE YHCIIa Ha TPOCThIE MHOXHUTEIH JIJIS
penieHus 3a1a4.

OnepupoBaTh MOHATHEM: CTETICHD C PAITMOHAIBHBIM TTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSAMHU: JOTapudM 4UHCIA, ACCITHYHBIE W HATypaJbHbBIC
Jorapu@Msl.

YPaBHeHl/Iﬂ H HEPABCHCTBA

[IpuMeHsTh CBOICTBA CTENEHM ISl TPeoOpa30BaHUs BBIPAXKEHHI; ONEPUPOBATH
MOHATUSIMU: IOKA3aTEJIbHOE YPABHEHHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIC THUIIbI
IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonHsaTh  mpeoOpa3oBaHMsl  BBIPOKEHHM,  coAepXkaluX  JIorapudmer;
OTIEPUPOBATh MOHATUSIMU: JIOTapU(PMUUECKOE YpaBHEHHUE U HEPABEHCTBO; PelIaTh
OCHOBHBIE THUIIBI JIOTapU(PMHUUECKUX YPAaBHEHUM 1 HEPABEHCTB.

Haxonuts pemiennst npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.
OnepupoBaTh MOHATUSIMU: CUCTEMA JIMHEWMHBIX YpPaBHEHUN M €€ pElICHUE;
WCMOJIb30BaTh CHUCTEMY JIMHEWHBIX YPABHEHUM JIA PEIICHUS MPAKTAYECKUX
3a7ad4.

HaxomuTs pemeHuss NMpOCTEHIINX CUCTEM U COBOKYIHOCTEM PallMOHAIBHBIX
YPAaBHEHHU U HEPABEHCTB.

MonenvupoBaTh peasibHbIE CUTYaIlUU Ha SI3bIKE alreOphbl, COCTABIATh BBIPAKEHUS,
ypaBHEHHUs, HEPABEHCTBA M CHUCTEMbl MO YCIOBHIO 3aJayd, HCCIEI0BaTh
OCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM aIapara ajreopsbl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh  MOHATHUSMHU:  TNEpUOAUYEcKas  (QYHKIUS,  TPOMEKYTKH
MOHOTOHHOCTH (YHKLIMH, TOYKM OKCTpeMyMa (YHKUUH, HauOoJbllIee U
HauMEHbIIee 3Ha4eHWs] (YHKIMU HAa TPOMEXKYTKE; HCHOIb30BaTh HX IS
UCCIe0BaHusl PYHKINHU, 3aJaHHON TpaduKoOM.



e OmepupoBaTh MOHATHUSAMHU: TpaduKHd TOKA3aTENbHON, JOrapuMUIECKONd u
TPUTOHOMETPUUYECKUX (PYHKIUI; N300paxkaTh UX Ha KOOPAUHATHOW TIIOCKOCTH H
WCIIOJIB30BATh JJIS PEIICHUS] YPABHCHHU U HEPABEHCTB.

e U3oOpakaTh Ha KOOPAWHATHOW IUIOCKOCTH TpaUKH JHHEHHBIX YpaBHEHUH |
MCTIONB30BaTh UX JJIS PEIICHUS] CUCTEMBI JINHEHHBIX YPaBHEHHIA.

e licnomb3oBath Tpaduku  QyHKIME IS WCCIENOBAHUS  IMPOIECCOB U
3aBUCUMOCTEH M3 APYTHUX yIeOHBIX TUCITUTUIHH.

Hauajna mareMaTHu4ecKoro aHajm3a

e OmnepupoBaTh MOHATUSMU: HeENpepbiBHAS (GYHKIMS;, TPOU3BOAHAS (PYHKIUU;
UCTIONb30BaTh TCOMETPUUCCKHA ¥ (DU3MUECKUHA CMBICT TPOU3BOJHOU IS
pelIeHus 3a1ad.

e HaxomuTh TPOW3BOJHBIC JJIEMEHTAPHBIX (DYHKIMI, BBIYUCIATH TPOWU3BOIHBIE
CYMMBI, TPOU3BEICHNUS, YACTHOTO (PYHKITUH.

e licnonb3oBaTh NMPOU3BOIHYIO JUISl MCCIEAOBaHUS (DYHKIIMM Ha MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSATH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOCHUIO TPAPHUKOB.

e licnonb30BaTh TPOM3BOAHYIO JUIA HAXOXKACHHWS HAWIY4IIETO pEIICHUS B
MPUKJIAIHBIX, B TOM YUCJIE COIMATbHO-3KOHOMUYECKHX, 3aadax.

e OmnepupoBaTh  TMOHATUAMH:  TMEpBOOOpa3HAsT W  UHTErpall;  I[OHUMATH
reOMETPUYECKUI U (PU3NIECKUN CMBICIT UHTETpaJa.

e HaxomuTh mepBOOOpa3HbIC JIEMEHTAPHBIX (YHKIHNA;, BBIYHCIATH WHTETPA IO
dbopmyne Hetorona—JleiOnuia.

e Pemarh NOpUKIAIHBIE 337a4d, B TOM YHCJIE COIMAIBLHO-DKOHOMUYECKOTO U
¢dusnuecKkoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaJU3a.

2.COAEP)XAHUE YUEBHOI'O IIPEJIMETA
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Yuciia 1 BBIYUCICHUA

Pammonansupie  uncna. OOBIKHOBEHHBIE W JECATUYHBIE JpOOW, TIPOIICHTHI,
OeCKOHEYHbIE MEepUOInYEcKre TpoOu. AprudMeTHuyecKue oneparuu ¢ panruoHaIbHBIMU
YHUCIaMH, TpeoOpa3oBaHMs YMUCIOBBIX BhIpakeHUH. [IpumeHenune npobeii u mpoIeHTOB
JUISL PELICHUS TTPUKIIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUW U PEAJIbHOW JKU3HU.

JlecTBUTENBHBIE ~ YHCIIA. PaunyonaneHple W HppalMOHAIbHBIE  YHCIA.
Apudmernueckue omepanuu ¢ JICHCTBUTENBHBIMU  unciaamu. [lpubmmxEHHbIC
BBIYMCIICHUS], IPaBUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHUMN.

Crenenb ¢ nenbiM mnokazateneMm. CranpapTHas (opMa 3amucu JI€UCTBUTENIBHOIO
yucna. Mcnonp3oBanue mnoaxoxsmed (opMbl 3amUCH EHCTBUTENBHBIX YHCEN Jif
pelLIeHUs NMPAKTUYECKUX 3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmeTnyeckuii KOpeHb HaTypajdbHOW cTeneHu. JlercTBus ¢ apudMeTHYECKUMHU
KOPHSIMU HaTypaJIbHOW CTETIEHHU.



CuHyc, KOCHMHYC W TaHT€HC YHUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHI'E€HC YHUCJIOBOI'O apryMeHTa.

YpaBHeHUS U HEPABEHCTBA
ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.
[IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAKCHUMU. OcHoBHBIE
TPUTOHOMETPHUUECKHUE (HOPMYIIBI.
YpaBHeHHEe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemieHne HepaBeHCTBA. Merton
MHTEPBAJIOB.
Pemenue nenbix 1 JpoOHO-pallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.
Pemenne nppanoHaIbHBIX YPABHEHUN U HEPABEHCTB.
Pemenne TpUroHOMETPUYECKUX YPABHEHUM.
[IpuMeHeHre ypaBHEHMI M HEPABEHCTB K PEIIEHUI0O MAaTEeMaTUYECKUX 3a7ad U
3a/1a4y U3 pa3au4HbIX 001acTel HAYKH U peabHOW KU3HH.

DOyHKUMU ¥ TpaGuKHn

OyHKIMA, cnocoOsl 3ananus QyHkuuu. ['papuk (yHkuuu. B3aumHo oOpaTHbIE
GyHKIMH.

OO6mactb ompeAeneHuss U MHOXKECTBO 3HaueHUM (yHkuuu. Hymu QyHkmum.
[TpoMexyTku 3HaKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

Crenennas (yHKUUS C HaTypalbHBIM M LeNbIM Moka3areneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa v rpaduK KOpHS N-Oi CTEINEHHU.

Tpuronomerpudeckasi OKpyKHOCTb, ONPEEIIEHNE TPUTOHOMETPUUECKUX (DYHKIUH
YHUCJIOBOIO apryMEHTA.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBatenbHOCTH, CHOCOOBI 3adaHUsl MOCJen0BaTeabHOCTE. MOHOTOHHBIE
MOCJIEA0BATEIBHOCTH.

Apudmernueckass W TeOMETpUYECKas mporpeccuu. beckoHeuHo yObIBaroIas
reomeTpudeckas rmporpeccus. Cymma OecKOHEYHO YOBIBAIOIIEH TIeoMeTpUUYeCcKOM
nporpeccur. dopMmyna CIOXKHBIX MPOUEHTOB. VcHoiib30BaHHE MPOrPECCUU IS
pelIeHus pealibHbIX 3aj1au MPUKIIAHOTO XapaKTepa.

MHokecTBa M JIOTHKA
MHoXecTBO, omepanuu Haja MHoXecTBaMu. Jluarpammsl  Jiliepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO —ammapara JUisi  ONUCAaHUS PeallbHbIX
MIPOIIECCOB U SABJICHUH, TPU PEIICHUH 3aJ1a4 U3 IPYTUX YUCOHBIX MPEIMETOB.
Onpenenenue, Teopema, ClIeICTBUE, JOKA3ATENbCTBO.

11 ki1acc

Yucsaa v BIYUCICHUSA
Harypanbhubie u nenbie uncina. [Ipu3Haku 1eIMMOCTH LEJIBIX YHACEIL.
Crenensb ¢ panMoHaIbHBIM MTOKa3aTeneM. CBONCTBA CTENEHHU.



Jlorapudm yncna. JlecaTuyHble 1 HaTypajJbHbIE JOrapu(MBI.
YpaBHeHUs U HEPABEHCTBA

[Ipeobpa3oBanue BbIpaXeHH, COAEPIKALIUX JTOTapU(PMBI.

[IpeoOpa3oBaHue BBIpaKEHUH, COJIEp)KALUX CTENEHM C  palMOHAJIbHBIM
ITOKA3aTEIIEM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA.

JlorapudmMuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

Cucrembl JIMHEWHBIX YypaBHEHUW. PenieHue NPUKIAIHBIX 3a0a4 C ITOMOIIBIO
CHUCTEMBbI JIMHEUHBIX YPABHCHUU.

CucteMbl U COBOKYITHOCTH PAllMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM W HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKHUX
3a/1a4 ¥ 3a7a4 U3 pa3IMuHbIX 00JIacTell HAYKU U PEAIbHON KU3HU.

DyHKUUM U TPapuKu

Oyukuus. [lepuonnueckne ¢QyHkuuu. [IpomMexyTkm MOHOTOHHOCTH (DYHKIUH.
Makcumymbl 1 MUHUMYMBI (pyHKIMU. Hanbombiiee 1 HauMeHblee 3Ha4eHue PyHKIUU
Ha IIPOMEKYTKE.

Tpuronomerpruueckne PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazarenpHast u gorapudmuueckas GyHKIUU, UX CBOWCTBA U TpaUKH.

Ucnonb3oBanue rpadukoB GYHKIUN IS pEUICHUS YPaBHEHUM W JIMHEWMHBIX
CUCTEM.

Ucnonb3oBanne rpadukoB (QyHKUMHA Ui KCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT MpPU PEIICHUH 3aJad M3 JPYyTrux Y4YeOHBIX
MPEIMETOB U PEATIBHOMN KU3HU.

Hayajia MaTeMaTH4eCKOro aHaIM3a

HenpepriBHble GyHKIIMN. MeTOI MHTEPBAJIOB JIJIsl pEIICHHsI HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuyeckuii u GU3NUECKUN CMBICI TPOU3BOAHOM.

[IpousBoaHbIE d7IEMEHTAPHBIX (PYHKIUH. DOpMysbl HAXOXKIACHHUS MPOU3BOIHOU
CYMMBbI, TPOU3BEJEHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHre NPOM3BOIHOM K HCCIEIOBaHUIO (YHKIMIA HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HamOONbIIEro M HAUMEHBIIETO 3HAYeHHUs (yHKUUU Ha
OTpE3KE.

IIpumeHenne TPOM3BOAHOM JUISI HAXOXKIEHUS HAWIYYIIETO pELICHUS B
NPUKIAAHBIX 3a/Ja4ax, s ONpeleseHus CKOPOCTH Mpoliecca, 3aJaHHOro (popmysoi
WU TpadUuKOM.

[TepBooOpasnas. Tabnuira mepBooOPaA3HBIX.

WNurerpan, ero reomeTpuueckuii U (pusndyeckuid cMbici. BeruuciieHne mHTErpana
o ¢popmyne HeroTrona—Jleitbnmuiia.



3. TEMATHYECKOE IINTAHUPOBAHUE

10 knacc
Peanuszauus Konaunuec
BOCIIMTATEIbHOIO TBO
Homep Copep:xxanue y4e0HOIo NOTeHHAJIA YPOKa (BUABI H 4acoB
naparpadga MarepuaJjia ¢opMmbI 1eATETBLHOCTH)
MHOX€eCTBO pallMOHAJIBHBIX U 4
JIEUCTBUTEIBbHBIX yncel. [loBropeHue
MaTepHajia OCHOBHOM LIKOJIbI
CraproBas quarHoctTuueckas pabora 1
IloBTOpEeHHUEe U paciIupeHne CBeeHH 13
0 (PyHKIHH
1 Haubounbiee n HanMeHbIIee 3HAYCHUS - IpUBJICYECHNEC BHUMAHHS 2
dbyskun. YéTHbIe U HEYETHBIE PYHKIMU | OOy4aroumxces K
5 N [IEHHOCTHOMY aCIIeKTy 1
[Toctpoenue rpadukoB GpyHKIUH C H3yHaEMBbIX Ha YPOKaX
HOMO6I_IH:I-O TEOMETPHHECKIX SABJICHHUI, OPraHH3AIHS HX
TIpeoOpasoBaHuH paboTHI ¢ MOMydaeMoii Ha
3 O6patHas QyHKIHs YpPOKE COLIMaIbHO 3HAUUMON 1
uH(popManuen;
4 PaBHOCHIIBHBIE ypaBHEHUS U - IPUMEHEHHE UHTEPAKTUBHBIX 3
HEpaBEHCTBA ¢dopM paboOTHI - rPYNIIOBOH
5 M paloThI UK paboTHI B Mapax, 3
CTO/l MHTCPBAIIOB - OpraHu3alus U IPOBEICHUE
TIpoBepouHas paboTa UCCIIeI0BaTEIbCKON (MITH 1
IIPOEKTHOI) e TeIbHOCTH
O0001enre MaTepuanos riaassl 1 00yJaIOIINXCS; 1
KonrponbHas pabora 1
Crenennast pyHKIHA 20
6 CrenenHast GyHKLHUS C HATYpaTbHBIM - IpUBJICUEHNE BHUMAHUS 1
MoKa3arenem oOydaromuxcsi K
7 LIEHHOCTHOMY acCIIeKTy 1
CrenenHast GyHKIUS C IIETBIM W3YqaeMBIX Ha YPOKAX
ToKasateieM SBJICHU, OpraHu3aius ux
8 Onpenenenue KOpHs N-if crenenu paboTsi ¢ moyyaemoii Ha 5 2
YpOKE COIMaIbHO 3HAUNMON
9 CaolicTBa KOpHS N-i CTENEHU uHdopMmanueii; 3
0606 - IPUMEHEHHE UHTEPAKTUBHBIX 1
ODIICHHC O TeME ¢dbopM paboOTHI - rPYNIOBOH
TpoBepounas paGora paboThI UK paboTHI B Mapax, 1
- OpraHu3aIus U TPOBEICHUE
10 Omnpenenenue u cBOICTBa CTENEHU UCCIIEI0BATENBCKON (I 3
C palMOHAJIbHBIM ITIOKAa3aTeJIEM MIPOEKTHOM ) IeATETLHOCTH
00yYaroImuxcs;
11 WppanronanbHpie ypaBHEHHS Y ’ 3
12 MeToa paBHOCHIIBHBIX TTPEOOpa30BaHUMA 1

IpH PELIEHUH UPPalOHAIbLHBIX
ypaBHEHU U




Peasmmsanus Konunuec
BOCIIMTATEIbHOIO TBO
Homep Conep:xkanue y4eOHOTO MOTEeHUMAJIA YPOKA (BUABI 4acoB
naparpadga MaTepuaJa (hopMbI JeATEJIHHOCTH)
ITpoBepouHnast pabora 1
13 WppanuoHanbHble HEPABEHCTBA 1
O06o001eHue no Teme 1
KouTponbHas pabora 1
Tpuronomerpuyeckue pyHKIUUHA 13
14,15 Pannannas mepa yria. - IPUBJICYEHUE BHUMAHUS 1
Tpuronomerpuueckue GyHKIUH o0ydJarommxcst K
YHCIIOBOTO apTyMEHTa [IEHHOCTHOMY aCIIeKTy
1617 - U3y4aeMBbIX Ha YpOKax n
, 3HaKku 3HaUCHUI TPHTOHOMETPHCCKHX SIBJICHIH, OPrAHM3AIIAS HX
dynkmii. YeTHOCTD N HEUETHOCTD pAGOTBI ¢ TIOMyYaeMoii Ha
TPUTOHOMETPHUYECKHUX (PYHKIUH. YPOKE COMHMATBHO 3HATAMOIH
[Teproanyeckue GpyHKINN wHbOpMAITHEHE;
18 Caoiictea u rpaduku Gynkimii y = sin x | - TPUMCHCHNC HHTCPAKTHBHBIX 1
Yy = COS X ¢dbopM paboOTHI - TPYNIIOBOH
paboThl MK paboTHI B Iapax,
19 CoiicTBa u rpaduku GyHKnuil y =19 X 1 | - opranM3anus 1 IpOBEIEHUE 1
y =ctgx HCCIIeI0BaTENbCKOM (I
- 5 NPOEKTHOMN) JIeATEIILHOCTH 1
poBepouHasi paboTa OBy aAIOTIIXCH;
20 OCHOBHBIE COOTHOIICHUS MEXIY 1
TPUTOHOMETPHUYECKUMH (D YHKIHSIMHA
OJIHOTO U TOTO K€ apryMeHTa
21 DopMyIIbl CIOKEHUS 1
22 ®opMyIbl IPUBEACHUS 1
23 @opMyJIpl JBOIMHOTIO U IOJIOBUHHOTO 1
YTJIOB
24 CyMmMa ¥ pa3HOCTbh CUHYCOB (KOCHHYCOB) 1
25 dopmyna mpeodpazoBaHUs 1
NPOU3BEACHUS TPUTOHOMETPUUECKUX
GbyHKIMHI B cymmy
O00011IEeHME 10 TEME 1
KouTponbHas pabota 1
Tpuronomerpuyeckue ypaBHeHusl 1 HEPaBEHCTBA 9
26 VYpaBHenue cos X = b - IpHUBJICYEHNEC BHUMAHHUS 1
. oOyJarmuxcs K
27 VYpaBHenue sin X = b HEHHOCTHOMY aCTIEKTY 1
28 VpaBHeHus tg X =buctgx=b M3y9acMBbIX Ha ypokax 1
SIBJICHUI, OPraHU3aIUs UX
29 DyHKIMU Y = arccos X, y = arcsin X, y = paboThI ¢ moTy4aemMoi Ha 1
arctg x m y = arcctg x YPOKE COLMAIBHO 3HAYUMOM
uHpopManuei;
30 TpuroHomeTrpuieckrue ypaBHEHuUS, 1




Peanuszauus Koimnuec
BOCIUTATEIbHOIO TBO
Homep Conep:xkanue y4eOHOTO MOTEeHUMAJIA YPOKA (BUABI 4acoB
naparpada MaTepuaJia (opMBbI 1eATEILHOCTH)
CBOJSIIMECS K alreOpandecKum - IPUMEHCHHUE NHTEPAKTHBHBIX
31 P ¢dbopM paboOTHI - TPYIIOBON 1
CILICHHE TPUTOHOMETPHIECKHX PAGOTHI WTH PAGOTEI B MAPax
YpaBHEHUN METOJIOM pa3jioKEHUs Ha
MHOKUTEITH
32 Pemenune npocreimmx 1
TPUTOHOMETPUUECKUX HEPABEHCTB
O00011EeHME 110 TEME 1
KoHnTtposbHas padota 1
IlocsienoBaTe IbHOCTH M IPOTPECCHU 5
[TocnenoBarenbHOCTH, CIIOCOOBI - IPUBJICUCHUE BHUMAHU 1
3a/1aHMS TIOCIIEI0BATEIIbHOCTEH. oOyyaromuxcst K
MOHOTOHHBIE MOCJIEI0BATETLHOCTH. [IEHHOCTHOMY aCHEKTy
A M3y4aeMbIX Ha ypOKaxX 5
pHd)MeTqu](;Kaﬂ u FGOMCTI6)I/I‘ICCK21$I SABJICHHUI, OPraHH3AIHS HX
nporpeccuu. beckoHeuHO y I)I?:aIOHIaSI paGOTHI € MOTYIAEMOi Ha
geOMeTqueCKgﬂ nporpeceust. Cymma YPOKE COMATBHO 3HATUMOT
CCKOHEYHO yObiBaroweH o wHbopMAIHEit;
reoMeTpriecKofi mporpeccu. POPMYNA | pyyvienerie HHTEPAKTHBHBIX
CJIOXHBIX IPOIICHTOB. (bopM paBOTH! - FPYIIOBOIR
Vcnonb30Banue MPOTPECCHH IS PpaboThI MM PabOTHI B Mapax 2
pellIeHus peaabHBIX 3a7a4 IPUKIATHOTO
xapakrepa
Ob00uwenue u cucmemamu3ayus 3HAHUIL YUAULUXCA 3
VYnpaxkHeHus A noBTopeHus kypea 10 2
KJlacca
KonrponsHas pabora 1




11 kaacc

Peanuzanus Koaunuec
BOCIIMTATEIbHOTO TBO
MOTEeHIHAJIA YPOKA 4acoB
Homep Coaepixanue yueOHOro (BuabI U popmbl
naparpadga MarepuaJjia AesITeJIbHOCTH)
IMoka3aTenbHasi u Jjorapupmuyeckasi GyHKIHH 28
1 CreneHb ¢ MPOU3BOJIBHBIM JICHCTBUTEILHBIM - IpUBJICYCHUEC BHUMAHHUS 3
nokazareneM. [TokazarenpHast QyHKIHS o0ydJarmuxcs K
5 - [IECHHOCTHOMY acCIIeKTy 3
OKa3aTeJbHbIC YpaBHEHUS 3YqaeMBIX Ha YPOKAX
3 [Noka3aTenbHBIE HEPABEHCTBA SIBJICHHH, OpTaHU3ALI UX 3
paboThI ¢ moayyaeMoin Ha
KonTtponsHast pabora YPOKE COIHMAIBHO 1
4 1 N 3HAYMMOI HH(pOpMaIHEH; 4
orapudm u ero CBOMCTBa - OpraHM3aIys 1
5 Jlorapupmuueckas GyHKIHUS U €€ CBOMCTBA HPOBECHUC 4
UCCIICIOBATEIbCKON (MITH
6 Jlorapudmuueckre ypaBHEHUs IIPOEKTHOI) NeSATENIbHOCTH 3
00y4aroIIMXCH;
7 Jlorapudmuueckne HepaBeHCTBA v ’ 3
8 [TpousBoIHEIC MOKA3ATEIHLHON U 3
norapudmuueckon GyHKIUi
KonrtpomnsHas pabora 1
IIponseoanas. Ilpumenenne npon3BogHOM 26
33 ITpencraBienue o npeaene GyHKIUU B TOUKE U | - IPUBJICUEHUE BHUMAHUS 2
0 HETPEPHIBHOCTH (PYHKIIUU B TOUKE oOyyJaronmxcst K
34 3 - LIEHHOCTHOMY acCIIeKTy "
aJ1ai O MTHOBEHHOH CKOPOCTH 1 W3YqaeMBIX Ha YPOKAX
KacaTeNbHOH K rpaduKy GyHKIIHH SBJIEHH, OPrAHH3AIIAS UX
35 [ToHsTHE MPOU3BOJHOM paboTsi ¢ moyyaemoii Ha 2
YpOKE COIMaTIbHO
36 [TpaBuiia BEIUMCIIEHNS IPOU3BOIHOMN 3HaYUMOM HH(pOpMaLel; 5
37 v - - IPUMEHEHHE 3
paBHEHHUE KacaTelabHON HHTEPAKTHBHBIX (hOPM
ITpoBepounas pabora paboThI - rpynMoBoi 1
paboTh! WK paboThl B
38 [Ipu3naku BozpacTaHus ¥ yObIBaHMs QYHKIMH | mapax 2
39 Touku skcTpeMyma QyHKIMU 3
40 HaubonsbIiiee u HauMeHbIlIee 3HAYCHUS 3
byHKIIUA
41 [Toctpoenue rpadukoB GyHKIUI 2
O00011IEeHME 10 TEME 1
Kontponbhas padota 1
HHTerpa u ero npuMeHeHmne 9
9 [TepBooOpa3zHas - MPUMEHECHHE 2




Peasmmsanus Konunyec
BOCIIMTATEIbHOIO TBO
MOTEeHIHAJIA YPOKaA 4acoB
Homep Coaepixanue yueOHOro (BuabI U popmbl
naparpadga MarepuaJjia AesITeJIbHOCTH)
10 [TpaBuna HaXOXKIEHUS TIEPBOOOPA3HOM WHTEPaKTUBHBIX (hOPM 3
11 - o paboThI - TPYNTIOBOU 3
OJ‘IOLHa,Z[IT.KpI/IBVOJ'II/IHeI/IHOI/I Tparenuu. PAGOTHI KK PAGOTHI B
npeaenéHHbI HHTEeTPa mapax
12 Brraucnenue 066EMOB Tel 2
ITpoBepounas pabora 1
Cucrembl ypaBHeHU 12
CucreMbl TUHEHHBIX YpaBHEHUN. Pelienne | - mpuBiied4eHUE BHUMaHUS 2
HPUKJIAJHBIX 33/1a4 ¢ IOMOIIBIO CUCTEMbI oOyyaromuxcs K
JIMHEHHBIX YPABHEHUM. LIECHHOCTHOMY aCIIEKTY
C M3y4aeMbIX Ha ypoKax 3
MCTEMBI U COBOKYITHOCTH IIEJIBIX, SIBJICHIH, OPrAHM3AIIAS HX
paLMOHATIBHBIX, UPPALIMOHATIBHBIX, paGoThi ¢ MOTyYAEMOii Ha
MOKa3aTeNbHBIX, J0rapupMHUIECKIX YPOKE COIHATHHO
YpaBHEHU U HEPABEHCTB. SHAYMMO HH(OPMAIHEH;
Hcnonb3oBanue rpagukos GpyHKImii ms - OpraHu3anus 1 3
pEIIEHUS yPABHEHUI U CHCTEM. HIPOBCACHHUC 5
HCCIIEIOBATENbCKOM (MU
IIpumenenne ypaBHEHUH, CUCTEM U MIPOCKTHOM ) IeATETLHOCTH 3
HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHX o0yJarommxcs;
3a71a4 ¥ 337124 U3 Pa3IMyHbIX 00nacTeil HAyKU | - IpUMEHEHHE
U peasibHON KU3HU MHTEPAKTHBHBIX (OPM
- 5 paboThI - TPYNIOBOIL 1
POBCpOHHAA paboTa paboThI UK paboTHI B
HartypasibHble U 1eJIbie Yucia Tapax 6
HarypasbHble 1 1iesble Yncia B 3ajjauax u3 3
pEATbHOM KU3HH.
[Tpu3HAaKH IETUMOCTH LETBIX YHCET 3
IloBTOpPEHMe Kypca 21
YnpaxHeHus 715 TOBTOPEHUS Kypca anreOpsl | - IpUMEHEHUE 19
7—11 kmaccoB MHTEPaKTUBHBIX (OpM
paboThI - rpyNIoBOH
KontponbHas pabora 2

paboThI UK paboThI B
napax




