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INosicuuTeIbHAA 3alHCKAa

Jannas paGouasi mporpamMma OpHEHTHpOBaHa Ha ywamuxcs 11 kjgaccoB m peanusyercss Ha
OCHOBE CJIEIYIOIIUX JOKYMEHTOB:

1. denepanbHbIi  KOMIIOHEHT TOCYJapCTBEHHOTO  0Opa3oBaTENBHOTO  CTaHIApTa,
yrBepxkaeHHbil [Ipukazom Munob6pazoBanus PO Ne 1089 ot 05.03.2004;

2. IlporpamMma aisi 001e00pa30BaTENbHBIX YUPESIKICHUN:

Coopuauk “IIporpammbl  00mI€00pa30BaTENbHBIX  YUPEKIEHUN: AunreOpa W Havana
MaTemaruueckoro ananusa. 10-11 xn.”/ Coct. T.A.Bypmuctposa.- M. [Ipocsemienue.

3. YuebHuk «Anrebpa M Havaja MareMarudeckoro aHamusa. 10 kiacc»: y4el.ist
o011eo0pa3oBaTeNbHBIX OpraHu3aluii: 0a30BbIi W yriuyOneHHsni ypoau/ [C.M.
Huxonwsckuii, M.K. [loranos, H.H. Pemernukos, A.B. llleBkun]. — M. IIpocBenienue,
2013 1.

W3yueHne MaTeMaTHKW B cTapliedl Iikojie Ha NpodUIbHOM YpOBHE HAmpaBiIeHO Ha
JOCTHKEHHE CIEAYIOUINX LeJIei:

(dopMHpoBaHuE MpeiCTaBIEHUI 00 HaesX U MeToJax MaTeMaTHKH; O MaTeMaTHUKE Kak
YHHUBEPCAJILHOM $I3bIKE€ HAyKH, CPEACTBE MOJECIMPOBAHUS SIBJICHUH U MPOLIECCOB;
OBJIAICHUC YCTHBIM W IHUCBMCHHBIM MAaTCMATUYCCKHUM SA3BIKOM, MAaTCMAaTUYCCKHUMU
SHAaHUSAAMU W YMCHHIAMHU, H€O6XOI[I/IMI)IMI/I A MU3Yy4YCHHA MKOJIBHBIX CCTCCTBCHHO-
HaY4HbIX JUCLMIUIMH, JUIs NPOJOJDKEHUs o00pa3oBaHHUsS M OCBOCHUS H30paHHON
CIEINAIbHOCTH Ha COBPEMEHHOM YpPOBHE;

pa3sBUTHE JIOTMUYECKOTO MBIIUICHUS, alTOPUTMUYECKON KYJIbTYphl, IPOCTPAHCTBEHHOT'O
BOOOpaXEHUS, pa3BUTHE MAaTEMaTHYECKOTO MBILIUIEHUS M HUHTYMLIHMH, TBOPUYECKUX
CIOCOOHOCTEH Ha YpOBHE, HEOOXOAMMOM Ui MPOAOIDKEHHS OOpa3oBaHUS H JUIs
CaMOCTOSITENIbHON JEATENbHOCTH B 00JIaCTH MAaTEMAaTUKU U €€ MPUJIOKEHUH B Oyayluei
poeCCHOHAIBHON JEATEIHHOCTH;

BOCIIUTaHUE CPEACTBAMU MAaTEMAaTUKHU KYJIbTYpbl JIMYHOCTH: 3HAKOMCTBO C HCTOpHEH
PasBUTHUA MATCMATHUKHU, 3BOJ'IIOLII/I€I71 MaTEMaTU4dYCCKUX HI[Cf/i, IIOHUMAaHUEC 3HA4YMMOCTH
MaTeMaTHKH JUIsl 0OLECTBEHHOIO IIporpecca.

[Tpu m3ydeHnn Kypca MaTeMaTHKU Ha MPO(UIBLHOM YPOBHE MPOJOIDKAIOTCA U MOTYYalOT

Pa3BUTHE COACPIKATCIBbHBIC JIMHUU: «Aflzeﬂpa», «d)ynkuuu», «Ypaenenuﬂ U HepaeéeHncmea)),
«Inemenmol KOM6uuam0pul<u, meopuu 8ep0ﬂmnocmeﬁ, cmamucmuKu U j102uKu», BBOIUTCA
muus «Hauana mamemamuueckozo ananusay. B paMKax yYKa3aHHBIX COACPIKATCIIbHBIX JIHHUAMN
peumaroTCA CICAYIOMUE 3a1auu:

COBCPHICHCTBOBAHUC MMpOBCACHUA JOKa3aTCIbHBIX paCCY)K,Z[eHI/Iﬁ, JJOI''M4€CKOIro
000CHOBaHUS BbBIBOJOB, HMCIIOJIB30BAHUA PA3JIMIHBIX SA3bIKOB MATCMATUKU JIS1I WUIHOCTPALUU,
HUHTCPIIPETALIUH, apTYMCHTAIIUN U 10KA3aTCJIIbCTBA,

PEeUICHUE IHUPOKOI'0 Kj1acCa 3a1a4 U3 pa3IMYHbIX pa3€jIOB KypCa, pa3sBUTHC ITOMCKOBOH U
TBOp‘-ICCKOﬁ ACATCIBbHOCTHU IIPpU PCIICHUHN 3ada4 MOBBIIIIEHHOMN CII0KHOCTH M HETHITOBBIX 3aJa4,

IJIAHUPOBAHUEC W OCYHICCTBIICHUC aHFOpHTMquCKOﬁ JACATCIIbHOCTHU: BBIIIOJIHCHUA U
CaMOCTOSATEJILHOTO  COCTaBJICHUS  AJITOPUTMUYECKUX MPEANUCAHUM M HMHCTPYKUMH Ha
MAaTeMaTU4YCCKOM MaTepuajic; HCIHOJIb30BAHUC CAMOCTOATCIBHOTO COCTABJICHUA q)OpMYJ'I Ha
OCHOBEC O606IIICHI/IH YaCTHBIX CJIy4a€B M PE3YyJIbTATOB OJKCIICPUMCHTA, BBLIIIOJIHCHUC PACUYCTOB
HPaKTHIECKOr0 XapaKTepa;

IMOCTPOCHHUE M HCCICAOBAHHUC MATCMATUYCCKUX MOI[CJ'I@IZ AJid ONHMCaHUuA U PCIICHUS
NPpUKIIAAHBIX 3a4a4d, 3aJda4 U3 CMCIKHBIX AUCHUIIIINH U peaﬂLHOfI JKU3HU; MMPOBCPKU U OLCHKHU
PE3yJIbTAaTOB cBoOcH pa6OTLI, COOTHECCHHS MX C IIOCTaBIICHHOU 3a;[aqeﬁ, C JIMYHBIM KHN3HCHHBIM
OIIBITOM;

COBEpIICHCTBOBAHUE CAaMOCTOSTEIbHOW pabOThl ¢ HMCTOUYHHKAMHM HHQpOpMAINH,
aHan3a, 0000IEHHS U CUCTEeMAaTH3aIMH MTOJIyYeHHON MH(OPMaIlU, UHTETPUPOBAHUS €€
B JINYHBIN OIIBIT.

pa3BUTHE TNPEACTABIECHUN O BEPOSTHOCTHO-CTaTUCTHYECKMX 3aKOHOMEPHOCTSX B
OKpY’KaIOIllEM MUDE.



MecTto npeamera B y4eOHOM IJIaHe
Ha wn3yuenne mpenmera Ha mpo(MIBHOM YpOBHE OTBOJHTCS 4 yaca B HEJENIO, UTOTO
1364acoB 3a y4eOHBII r0Jl, YTO COOTBETCTBYET Y4EOHOMY IJIaHY LIKOJIBL.

Conep:xanue:

1. ®ynkuun u ux rpadpuxkn

OnemenTapuble ¢pyHkun. VicenenoBanue QyHKIMI U IIOCTPOGHUE HX TPAPUKOB dIIEMEHTAPHBIMH
metoiamMu. OCHOBHBIE CLIOCOOBI TIPe0OpazoBaHMs TPAPHUKOB.

OcHosHas yenb — OBIANETh METOJAMU HCCIEIOBAaHUA PYHKIHHA M MOCTPOCHUS HX
rpaduKoB.

CHayanma BBOJATCS TIOHATHS DSJIEMEHTAPHOW (QYHKIMHM U CyNepHno3uuuu QGyHKIUH
(cnoxxHo¥ (yHKIMH). 3aTEM HCCIEIYIOTCS BOIMPOCH 00 00JACTH OMpeneNieHUus W 00JIacTh
u3MeHeHUsI QyHKIIMK, 00  OTPaHMYEHHOCTH,  YETHOCTH (MM  HEUYETHOCTH) U
NEePUOJAMYHOCTH (PYHKIHH, O TPOMEXKYTKaX Bo3pacTaHus (yObIBaHUS) U 3HAKOIIOCTOSIHCTBA
¢yakuuu. PesynapTaThl mccinenoBaHus (GYHKIMHM TPUMEHSIOTCS A IIOCTPOCHHS €€ Trpa-
¢duka. Jlasee paccMaTpuUBarOTCS OCHOBHBIE CIIOCOOBI TIPeoOpa3oBaHus rpadukoB QYHKIIUA —
CUMMETpHUsI OTHOCUTEIBHO OCE KOOpPAMHAT, CIABUT BJAOJIb OCEH, pacTsDKEHHUE U CHKaTHe
rpadukoB. Bce 3Tu crmocoObl mpUMEHsIOTCS K mocTpoeHuto rpaduka pynknuu y= Af (K (x-
a)) + B no rpaduky pyuknuu y = f(x).

PaccmarpuBaercs cummerpust  rpaduxoB  dynkumii y= f(X) u x= f(y)orHOCHTENBHO
npsimoit y = x. [lo rpaduky ¢yskiuu y=f{x) crpositcsa rpadpuxu ¢yukumii y = \f(X)\ u y
= f(\x\). 3arem crtpositcsi rpaduku (GyHKUUH, SBISIOMUXCS CYNEpPHO3UIUEH, CYMMOH,
npou3BeeHHEeM (YyHKIIHH.

2.Ilpenen pyHKIMHU ¥ HENPEPHIBHOCTH

[lonsatne mpenena ¢ynkuuu. OOHOCTOPOHHHE  IPEAEIBI, CBOMCTBA  INPEACIOB.
HemnpepsiBHOCTH QyHKIINI B TOYKE, HA HHTEpBaIe. HempepbIBHOCTE 3JIeMEHTAPHBIX (QYHKIIHHA.

OcnogHas yenb — YCBOUTH NOHATUS Tpenena (QYHKIUM H HENPEPHIBHOCTH
(GyHKIHHU B TOYKE U HAa UHTEpBAJeE.

Ha MHTYUTHBHON OCHOBE BBOJAATCS MOHATHS Ipe/esa QYHKINN CHadaia mpu  X—+oo,
X—-00, 3aTeM B TO4YKe. PaccMarpuBarOTCs OJHOCTOPOHHHME TIpEAENbl W  CBOMCTBA
npenenoB GyHKIHMA. BBoaAUTCS MOHATHE HENPEpPBHIBHOCTH (YHKIHMK B TOYKE W Ha MHTEpPBAJe.
BBISICHSIOTCS TPOMEKYTKH HETIPEPBIBHOCTHAIIEMEHTAPHBIX (DYHKIIUH.

BBomsTcst mMOHATHS ~ HENpephIBHOCTH  (QyHKIMM crmpaBa (ciaeBa) B TOYKE Xg U
HEMPEPHIBHOCTH (PYHKIIMU Ha oTpe3ke. [[puBOANTCS Takke onpeseiaeHue npeaena GyHKIuu

B TOYKE «HA f3bIKE & - O» U «HA S3bIKE IOCIeN0BaTeNlbHOCTEH». BBoauTcs moHstue
pa3phIBHON (QYHKIIMU U pacCMaTPUBAIOTCS NPUMEPHI pa3pbIBHBIX (YHKLIHI.

3.00paTHbIe PyHKIUH

[Tonsitue o6patHO# PyHKIUH.

OcHoBHas Lelb — YCBOUTHh MOHATHE (YHKIUM, OOpaTHON K AAHHOM, U HAYUYUTH
HaXOoJUTh QYHKIUIO, OOpPaTHYIO K TaHHOM.

CHayana Ha MPOCTOM IpHUMEpe BBOIUTCS MOHATHE (YHKLIMH, 0OpaTHOM K JaHHOH. 3aTeM
omnpenenseTcs GyHKIUA, oOpaTHas
K JaHHOW CTpOro MOHOTOHHON ¢yHkuuu. IlpuBogutcs cmoco0d mocTpoeHHus Trpaduka
oOpaTHOH QyHKIHH.

BBonutcs nonaTue B3auMHO 0OpaTHBIX (PYHKIINI, yCTaHABIMBAECTCS CBOMCTBO IpauKoOB
B3aUMHO  OOpaTHBIX  (QYHKIUN, IOCTPOCHHBIX B  OJHOM  cHCTEMe  KOOpAMHAT.
HccnenyioTcs OCHOBHbIE OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIMU M CTPOSTCS HUX
rpauku.

4.11pousBoaHast

[Tonsatne npoumsBoaHoOW. Ilpon3BomHas CyMMBI, pa3HOCTH, IPOU3BEIEHUS U YACTHOTO
IBYX ¢bynkuuii. I[IpousBoaHbie DJIEMEHTAPHBIX byHKIMH. IIpousBoHas
CI0XHOHN pyHKIUMU.



OcHo8Has yenvb — HAYYUTh HAXOJAUTh NPOM3BOAHYIO JIO00H 3iIeMEHTAapHOM
GyHKIUH.

Cuauana BBOAMTCS HOBas omnepanus: nupdepeHurpoBanue GyHKIUU U €€ pe3ynbTaT —
npousBoAHas (PYHKIMHU. 3aTeM BBIICHAETCS MEXaHMYECKUH M T'€OMETPUUYECKHH CMBICIT
IIPOU3BOJHOM, IIOCJIE YEro HaxoIsATCS IPOU3BOAHBIE CYMMBI, Pa3HOCTH, IPOU3BEICHU,
YaCTHOI'O0 M CYHNEpHO3MIUU JIBYX (DYHKIMH, a TakkKe HPOMU3BOJHBIE BCEX 3JIEMEHTApPHBIX
¢ynkumii. Jloka3pIBaeTcsi HENPEpPBIBHOCTh (YHKIMUM B TOYKE, B KOTOPOW OHA HMEET
Ipou3BOJAHYI0. BBoautcs nousatue nuddepenunana GQyHKIMHM, JOKa3bIBaeTCs Teopema o
IpPOU3BOAHON OOpaTHOW (PYHKIMU W HAXOASATCS HPOU3BOIHBIC IJIi OOPATHBIX TPUTOHO-
METpUUYECKUX (QYHKIUH.

S.IIpumeHeHnne NPOU3BOTHOM

Makcumym ©u  MHUHUMYM  (QyHKIuuM.  YpaBHeHHE — KacaTenbHOW. [IpuOnmkeHHbIC
BblunclieHus. Bo3pacranne wu yObiBanue QyHKuuid. I[Ipom3BoaHBIE BBICIIUX TOPAI-
KOB. 3aJlaud Ha MakCUMyM U MUHUMYM. IlocTtpoenue rpadukoB pyHKIUNA ¢ IpUMEHEHUEM
IIPOU3BOJIHOM.

OcHo6Has yenb — HAYYUTh NPUMEHATh NIPOU3BOJHYIO NPU MCCIEIOBAaHUU (DYHKIIMHA
U PELICHUU NTPAKTUYECKHUX 3a]a4.

CHauana BBOJASTCSA TOHATUSA JIOKAJIBbHBIX MakCUMyMmMa M MHUHMMYMa QYHKLUUH, ee
KPUTUYECKUX TO4YEK, a 3aTeM pacCMaTpUBAECTCA METOJ HAXOXKJICHUS MaKCUMyMa U
MUHUMyMa (YHKIMU Ha OTpe3Ke. BbpIBoaAMTCS ypaBHEHHE KacaTelbHOM K Tpaduky
GyHKIMH, UCCIeAyeTcs BO3pacTaHhe W yObIBaHHWE (DYHKIMHA C TOMOINBIO TPOHU3BOJIHBIX.
PaccmarpuBaroTcst skcTpeMyM (QYHKIIMHM C €IMHCTBEHHONH KPUTHYECKOM TOYKOHM M 3a7auM Ha
MaKCUMyM W MUHUMYyM. [IpoBomuTcsi ucciieoBanne (QpyHKIHHA C MOMOIIBIO TPOU3BOIHOM,
CTPOSATCS UX I'PapUKH.

JoxkaseiBatorcsi Teopembl Pomutst m Jlarpamka. OOcyxaaeTcst BOIPOC O BBITYKJIOCTH
BBEpX (MM BHU3) Ipaduka (yHKIHMH, UMEIOLICH BTOPYH HPOU3BOJHYIO, T. €. BOIPOC O
TeOMETPHUYECKOM CMBICIIE BTOPOW MPOM3BOJIHON. BBOIUTCS MOHATHE acCHMITOTHI rpaduka
bynkuuu. Uccnenyerca npoOHo-nuHelHas GyHKusA. BBondrcsa nouarus GopMyiisl U psja
Teinopa, noka3pIBaeTCsl UX IPUMEHEHUE NTPU MPUOJINIKEHHBIX BBIUYMCICHUSIX.

6.IlepBooOpa3Hasi 1 HHTErpaJ

[TonssiTue mnepBooOpasHol. . [lnomans kpuBoduHEHONW Tpaneuuu.OnpeneneHHbId
unTerpan. ®opmyna Hetorona — Jleitonuna. CoiicTBa onpesieleHHbIX HHTETPaJIoB. .

Ocnosénas yenb — 3HATH TAONUILY MEpBOOOPa3HBIX (HEONPEAEICHHBIX MHTErPaJIOB)
OCHOBHBIX (YHKIMH M yMeTb MNpUMEHATh ¢opmyny Heiorona — JleiiOHuna npu
BBIYUCJIEHUH ONpPEEICHHBIX HHTETpaJIOB U Iiomaaei puryp.

CHauana BBOJUTCS NOHSATHE NEPBOOOpa3HOM Aiid GYHKLMH, HENPEPHIBHOM Ha HHTEpBAJe,
3aT€M  IIOHATHE  HEONPEJECICHHOIO MHTErpajia, IpPUBOAATCS  OCHOBHBIE  CBOWMCTBa
HEOTPEJIETICHHBIX «,, UHTErpajioB M TabJuIa HeoNpeeleHHbIX MHTerpaynoB. OmnpenenseTcs
IJIOIAAb KPUBOJMHEMHOW Tpalmequu KakK IHpeaes] HUHTErPAIbHOM  CyMMBI IS
HeoTpulaTeabHON ¢GyHKuMU. OnpeaesaeHHbI HHTErpaid TakKe BBOAMTCSA Kak Mpenen
MHTETPAJIbHON CyMMBI JJIsI HENpepblBHOM Ha oTpe3ke (ynkuuu. IIpuBonurcs popmyna
Hprotona — JleitOHUIA /1St BBIUKCIIEHUS ONPEAEICHHBIX HHTErpaloB.

PaCCManI/IBaIOTCSI CIIOCOOBI HaxXO0XACHUA HCEONPCACICHHBIX HWHTCIrpajioB — 3aMCHaA
HepeMeHHOﬁ U HUHTCTPUPOBAHHUC II0O YaCTAM, MCTOJ Tpaneunﬁ JJIA HpI/I6J'II/I)KeHHOFO
BBIYUCIICHUA ONMPEACTICHHBIX HUHTErpajaoB. HpI/IBOJISITCSI CBOCTBA

ONpeNIeJICHHBIX UHTETPAJIOB U MX NpPUMEHEHHE ISl BBIYMCICHHS IUIomaneid ¢uryp Ha
MJIOCKOCTH W JJIsl PELIEHUs] TeOMETPUUYECKHUX U (PU3MYECKUX 3anad. BBOASTCS MOHATHSA
nupdepeHnanTbHOrO0 ypaBHEHHUs, €ro oOmero ©u dYacTHoro pemeHus. IIpuBoasrcs
CIIOCOOBI pelIeHuss HEKOTOPBIX TU(depeHIHaTbHBIX YpaBHEHUI.

7.PaBHOCHIILHOCTH YPABHEHHUI M HEPABEHCTB

PaBHOCHIBHBIE Tpe0oOpa3oBaHus YpaBHEHUN U HEPABEHCTB.



OcnoeHnas yeab — HAYyYUTh NPUMEHSITH pPaBHOCHUJIbHBIE NPEoOpa3oOBaHUs MPHU
pelLIeHUH ypaBHEHUN U HEPABEHCTB.

Cuauvana MIEPEUUCIIAI0TCA PaBHOCHIIbHBIE npeoOpa3oBaHus ypaBHEHUH.
[ToguepkuBaeTcsi, 4YTO  OpU  TakKUX  NOpeoOpa3oBaHUSIX  MHOXKECTBO  KOpHEH
npeoOpa30BaHHOT'O YpaBHEHUsS COBIAJaeT C MHOXKECTBOM KOPHEH MCXOJHOI'0 ypaBHEHHUS.
PaccmartpuBaioTcs mnpuMepbl HPUMEHEHHS TaKuX NpeoOpa3oBaHUN IpU pelIeHUU
YPaBHEHUH.

3aTeM aHaJIOTUYHBIM 00pa3oM paccMaTpPUBAIOTCS pPaBHOCWIbHBIE MpeoOpa3oBaHUs
HEPABEHCTB U UX [IPUMEHEHUE IIPU PELICHUH HEPABEHCTB.

8. YpaBHeHusi-ciaeacrBus

[TonsiTue ypaBHeHuUsA-cleACTBUS. Bo3BeneHue ypaBHEHHUS B UETHYIO CTEIICHb.
[TorennupoBanue norapudmuyeckux ypaBHeHuil. [IpuBenenue TOHOOHBIX — UJICHOB
ypaBHeHHs. OCBOOOXK/eHUE YpaBHEHHS OT 3HaAMEHATEJsl.

OcHoéHasa yelb — HAYUYUTh TMPHUMEHATH IMpeoOpa3zoBaHuUs, MNPUBOIAIINE K
YpaBHEHMIO-CJIEACTBUIO.

Cuavana BBOJUTCS TOHSTHE YPABHEHUS-CICACTBHS, MEPEUUCISAIOTCS MpeoOpa3zoBaHus,
NPUBOASIINE K ypaBHEHUIO-cleAcTBUIO. [loguepkuBaercs, UYTO HIpU TakoM crocobe
peleHrue ypaBHeHUsT NPOBEpPKa KOpPHEW ypaBHEHHS-CIEICTBUS SBISETCS 00s3aTEIbHBIM
ATAlOM pEHIEHUs MCXOJHOTO YpaBHEHMsS. 3aTeM paccMaTpPUBAIOTCS MHOTOYHUCIEHHbIE
IpUMEpbl TPUMEHEHUS KaXXJO0TO M3 ATUX MPeoOpa3oBaHUN B OTIEIBHOCTH M HECKOJbKHX
TaKUX NpeodOpa3oBaHUI.

9.PaBHOCHJIBHOCTH YPABHEHHI M HEPABEHCTB CHCTEMaM

Penienne ypaBHEeHUH ¢ MOMOIIBIO CUCTEM. Pelenne HepaBeHCTB ¢ IOMOUIBIO CUCTEM.

OcHo6Has yeib — HAYUUTh MPUMEHITH NMEPEXOJ OT ypaBHEHUs (MU HEPaBEHCTBA)
K PAaBHOCHUJIBHOM CUCTEME.

ChHayana BBOJSTCA TOHATHS CHUCTEMBbI, PAaBHOCUJIBHOCTH CHCTEM, PaBHOCUIBHOCTH
ypaBHEHHs (HEPABEHCTBA) CUCTEME UJIM COBOKYITHOCTH CHUCTEM.

3aTeM mepedyHucsIoTCs HEKOTOphle ypaBHEHHS (HEpaBEHCTBA) U PABHOCWIbHBIE UM
cuctembl. QopMyIupyIOTCS yTBEpPXKJIEHHUS 00 MX paBHOCWIbHOCTH. lIpuBoasTCS mpumepsl
MPUMEHEHUS ITUX YTBEPKICHUI.

10.PaBHOCHJIBHOCTH YPAaBHEHHI HAa MHOKeCTBaX

Bo3BeneHne ypaBHEHUS B YETHYIO CTEIIECHb.

OcHo6Has yeib — HAYUUTh NPUMEHITh MEPEXO0J K CPAaBHEHHUIO, pABHOCUJIHLHOMY Ha
HEKOTOPOM MHOXXECTBE UCXOJHOMY YPaBHEHHIO.

CHauana BBOJUTCSA TIOHSTHUE PAaBHOCWIBHOCTH JBYX YpaBHEHUH Ha MHOXECTBE,
ONMCHIBAIOTCS T€ MHOXKECTBA YHCEN, Ha KaXJOM HU3 KOTOPBIX IOJIydyaeTcss YypaBHEHHE,
PaBHOCHJIBHOE Ha 3TOM MHOKECTBE MCXOJIHOMY YPaBHEHHUIO IpPU BO3BEICHUU YPABHEHHS B
YETHYIO CTEIEeHb, IPU YMHOKEHUU YpaBHEHUs Ha (QYHKIHIO, IPHU JOrapuMHUpPOBAHUU, TIPU
NOTEHIMPOBAHUH, TP TPHUBEIECHUU TOJOOHBIX WICHOB YpaBHEHHS, NPH NPUMEHEHUU
HEKOTOpBeIX (opmyn. J[lns kaxzaoro mnpeoOpa3oBaHUs ypaBHEHUS (GOPMYIUPYIOTCS
COOTBETCTBYIOIIME YTBEP)KJIECHUS O PAaBHOCUIBHOCTH U MPUBOJATCA MPUMEPHl HUX
MPUMEHEHUS.

11.PaBHOCHJIBLHOCTH HEPABEHCTB HA MHOKECTBaX

Bozgedenue mnepasencmea 6 uemHylO cmenenb U YMHOMICEHUE HepAGeHCmBd HA
dyHKyuto, nomeHyuposanue Jn02apuUPGMUUECKUX HepaseHcmes, npugedeHue MNnoo0OHbIX
YneH08, npumMeHeHue Hekomopuix ¢opmyn. HecTporue HepaBeHCTBA.

OcHosnas yenb — HAYYUTh NPUMEHATh NMEpPeXo] K HEPaBEHCTBY, PABHOCUJIBHOMY Ha
HEKOTOPOM MHOXECTBE UCXOJHOMY HEPABEHCTBY.

BBoauTcs moHsATHE PAaBHOCHJIHLHOCTH JIByX HEPAaBEHCTB HAa MHOXECTBE, OMMCHIBAIOTCS T€
MHOXECTBA 4YHCEJ, Ha KaXKJIOM M3 KOTOPBIX MOJy4aeTcs HEPaBEHCTBO, PAaBHOCWIBHOE Ha
TOM MHOXECTBE MCXOJHOMY HEPaBEHCTBY MpPHU BO3BEACHUU YpPaBHEHHUS B YETHYIO CTEIEHb,
IpU YMHOXEHHUH YypaBHEHHS Ha (YHKIUIO, MPU MOTCHIMPOBAHUU JOTapU(PMUIECKOTO



HEpaBEHCTBA, IPH TMPUBEACHUHM MOJOOHBIX UJEHOB HEPaBEHCTBA, IpU TNPUMEHEHUU
HEKOTOphIX dopmyn. Jliag kaxgoro mpeoOpa3oBaHUs HEPABEHCTBA (HOPMYIUPYIOTCS
COOTBETCTBYIOILIME YTBEP)KICHUS O PABHOCHJIBHOCTU U IPUBOJASTCA MPUMEPHI UX PUMEHE-
Hus. PaccMaTpuBaloTCs HECTPOrUe HEPABEHCTBA.

12.MeToa NpOMeKYTKOB /1Jifl YpPABHEHHIl U HEPAaBEHCTB

VpaBHeHUs W HEpaBEHCTBA C MOJYJISAMH. MeToJ HMHTEpBaJIOB ISl HENpPEePbIBHBIX
byHKIUIA.

OcHnosnas yenvb — HAYUYUTh pellaTh ypaBHEHHUsS M HEPABEHCTBA C MOAYISAMH U
IPUMEHATh METOJl UHTEPBAJIOB JJIsl PELIEHUSI HEPABEHCTB.

CHayasna paccMaTpHUBAaIOTCS YpPaBHEHHUS C MOJYJSMU M ONMCBHIBAETCA CHOCOO pelieHus
TaKUX YpPaBHEHUH IEPEXOJOM K ypPaBHEHHUSIM, PaBHOCUJIIBHBIM HCXOJHOMY Ha HEKOTOPOM
MHOKECTBE U HE COJIep KAIUM MOJyJIel. 3aTeM aHaJIOTMYHO pacCMaTpPUBAIOTCSl HEPABEHCTBA
¢ moayinsmu. Hakowen, mis ¢yakuuii f(X), HEMpepbIBHBIX Ha HEKOTOPBIX HMHTEpBAJIaX,
paccmaTtpuBaercs cnocob pemienus HepaBeHCTB f(X) > 0 u f(X) < 0. Ha3pIBaeMbIi METOIOM
UHTEPBAJIOB.

[Tpu oOyueHnu Ha NPOPUIBHOM YPOBHE pacCMaTpPUBAIOTCs 00Jiee CI0XKHbIE YPABHEHUS U
HEpPaBEHCTBA.

13.Mcniosib30Banne CBOMCTB (YHKUMII NpH pellleHUH YPABHEHHI U HEPABEHCTB

Hcnonp3oBanue o00Js1acTedl CyIIECTBOBAHUS, HEOTPULIATEIIbBHOCTH, OIPAaHUYEHHOCTH,
MOHOTOHHOCTH M 3KCTPEMYMOB (PYHKI[MM, CBOHCTB CHHYCa M KOCHHYCa NpHU pPELICHUHU
YpaBHEHHUU U HEPABEHCTB.

OcHoeénas yeab — HAYUYUTh MNPUMEHATh CBONHCTBAa QYHKUMH MpU pEHICHUU
YPaBHEHHUN U HEPABEHCTB.

[TpuBoaATCS MpUMEpPHI pelIeHuss YPaBHEHUI U HEPABEHCTB C UCIOJIb30BAaHUEM CBOWCTB
G yHKIUH.

14.Cuctembl ypaBHeHHH ¢ HECKOJIbLKMMH HEM3BeCTHBIMHU

PaBHocunbHOCTB cucteM. Cucrema-cienctsue. MeTon 3aMeHbl HEU3BECTHBIX.

Ocnoenas yerb — OCBOUTb pa3Hble CHOCOOBI pEIIEHHUS CUCTEM YpaBHEHUH ¢
HECKOJIbKUMHU HEU3BECTHBIMU.

BBoasTcss mMOHATHS CcHUCTEMBbl ypaBHEHUH, PaBHOCHJIBHOCTU CUCTEM, MPUBOASATCS
YTBEPKJIECHUS O pPaBHOCHUIBHOCTH CHCTEM TMpPH TE€X UM HHBIX Mpeodpa3oBaHUsX,
paccMaTpUBAIOTCA OCHOBHBIE METOJBI PELICHHS CUCTEM YPABHEHUMN: METOJ NOJCTAHOBKH,
METOJ] JIMHEHHBIX MpeoOpa3zoBaHUN, METOJ IMepexoJa K CHCTEMEe-CIEICTBUIO, METO]
3aMEHbl HEU3BECTHBIX.

PaccmarpuBaercss pemeHue CHCTEM YPAaBHEHHM NIPU IIOMOIIM pPAacCyXICHUU C
YU CJIOBBIMU 3HAYEHUSIMH.

15.1ToBTOpeHne Kypca ajaredpbl 1 HAYAJI MaTeMaTH4YecKoro aHajaunsa 3a 10—11 kiaaccol
INEPEYEHbDb OBA3ATEJIBHBIX KOHTPOJIBHBIX PABOT
. Kontponbnas padota Nelmo reme «OyHKIIUU U UX TpadhUKU»

. Konrponsnas padora Ne2no treme «IIponzBoanas»
. Koutponbnas padora Ne3no teme «I[IprumeHenne npous3BoIHOM»
. Konrponsnas padora Ne 4no teme «IlepBooOpazHasi U HHTErpam»
. KonTtponbnas padora NeSno Teme «PaBHOCHIIBHOCTh YPaBHEHUI U HEPABEHCTB)»
. Konrponsnas padora Ne6 mo reme «MeTo]1 IPOMEXYTKOB JIJIs1 YpPaBHEHUI U HEPAaBEHCTB)
. KouTponbnas padora Ne 7 no reme «Cuctembl ypaBHEHUN ¢ HECKOJBKUMU HEU3BECTHBIMI
. IToroBast KOHTpOJIbHASA paboTa.
TemaTnuyeckoe nJIaHNpPOBaHUE

01N DN AW —

Ne Tema ypoka
ypoka

IloBTOpeHue — 2

IToBTOpenue kypca 10 kiacca

IToBTopenue kypca 10 knacca




1. ®yukuum u ux rpapuxm -9 4

1 OneMeHTapHble GYHKINN
2 O6macth onpeaesieHns ¥ 001acTh n3MeHeHHs PyHKIMK. OrpaHUYeHHOCTh QYHKIIUH
3-4 YeTHOCTh, HEYETHOCTD, IEPHOAMYHOCT (PYHKITHI
5-6 ITpomesxkyTkH BO3pacTaHMsl, yObIBaHUsI, 3HAKOIIOCTOSIHCTBA U HYJIH (QYHKIMH
7 HccnenoBanne GyHKIMN U IOCTPOCHUE UX TPa(UKOB 3JIEMEHTAapPHBIMU METOIaMHU
8 OcHOBHBIE cTIOCOOBI Pe0Opa3oBaHus rpauKoOB
9 I'paduku QyHkImMil, comepikammx MOITYIH
IIpenes GyHKUMH U HENPEPbLIBHOCTD -5 4
1 [TonsiTue penena GyHKIMH
2 OOHOCTOPOHHME ITPEIENb
3 CaoiicTBa npenesoB GyHKIUHA
4 [TonsiTHE HEMPEPHIBHOCTH (QYHKIIUH
3) HenpepbIBHOCTH 311€MEHTapHBIX (PYHKITHIA
OoOpaTHble QyHKIUM - 6 4
1 [Tonsitue obpatHoil PyHKINH
2 Bzaumno obpatHbie hyHKIIUN
3-4 OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIMH
5 ITpumepsl Hcnob30BaHKsl OOPATHBIX TPUTOHOMETPUUYECKUX (DYHKIMH
6 Kontposnbhas padora Nel
IlpousBoanas — 11 4
1-2 [ToHsiTHE TPOU3BOTHOM
3-4 IIponsBogHas cymmsl. [Ipon3BoHas pa3HOCTH.
5 HenpeppiBHOCT yHKITNH, UMEIOIUX Npou3BoaHy0. Juddepenumarn.
6-7 [IpousBoanas npoussenenus. [IponzBogHas 4acTHOTO
8 [Tpon3BoiHBIE 2JIEMEHTApHBIX (PYHKUINN
9-10 [TpousBogHas CIOKHON QYHKIMH
11 KonTponbnas pabora Ne2.
IIpumenenune npou3BoaHON — 16 4
1-2 MaxkcuMyM 1 MUHUMYM (DYHKITUH
3-4 YpaBHEHME KacaTelnbHOU
5 [TpuGnmxEHHBIC BEIYUCIICHUS
6-7 Bospacranue u yobiBanue GyHKIMN
8 [Tpon3BoIHBIEC BBICHINX ITOPSTIKOB
9-10 OKcTpeMyM (DYHKIMM C €TMHCTBEHHOW KPUTUYECKON TOUKOM
11-12 | 3amaun HAa MAKCUMYM U MHHUMYM
13 Acumnrotsl. IpoOHo-11HeNHHast QyHKIMSL.
14-15 | Iloctpoenue rpadukoB GyHKIUH C IPUMEHEHHEM IPOU3BOIHASL.
16 KontpoabHnasi padora Ne3.
IlepBooOpa3nasi u mHTerpaj -13 u
1-3 ITonsiTue nepBoobpazHoit
4 [lmomane KpUBOJIMHEWHOW Tpareuu
5-6 Onpe/ieIeHHBIN HHTETPal
7 [TpubmmkeHHOe BEIYHMCIICHHE ONPEACIICHHOT0 HHTErpajia
8-10 ®opmyna HeroTona-JleitOnuma
11 CBolICTBa ONPEEIICHHBIX NHTETPAJIOB
12 ITpumMeHeHue orpeielIeHHBIX HHTETPaJIOB B TEOMETPHUECKUX U (PU3UUECKUX 33Jauax
13 KontpoabHasi padora Ned

PaBHOCHJIBHOCTH YPABHEHUH M HEPaBeHCTB — 4 4




1-2 PaBHOCHIIBHBIE TIpeOOpa3oBaHUs YpaBHEHUHN

3-4 PaBHOCHIIBHBIE TTPe0Opa3oBaHUsl HEPABEHCTB
YpaBHeHUsI-CJIeACTBUSA -8 4

1 [ToHsATHE YpaBHEHUS-CIEICTBHS

2-3 Bo3BejieHne ypaBHEHUS B UCTHYIO CTEIICHb

4-5 [TorenpoBanue gorapupMUUECKUX ypaBHEHUN

6 Jpyrue npeoOpa3oBaHus, TPUBOIAIINE K YPABHCHHIO-CIICICTBUIO

7-8 [TpuMeHeHne HeCKOIbKUX peoOpa30BaHuil, IPUBOIAIINX K YPABHEHUIO-CIICIACTBUIO
PaBHOCHJIbHOCTH YPAaBHEHMIi M HEPABEHCTB cHcTeMaM -13 4

1 OCHOBHBIC TIOHSTHSI

2-3 Pacnanatonmecs: ypaBHEHUs

4-5 Pemenue ypaBHEeHUH ¢ TOMOIIBIO CHCTEM

6-7 VYpaBHEHHS BHIA f(a(x)) = £ (B(X))

8-11 Pemenre HepaBEHCTB ¢ MOMOIIBIO CHCTEM

12-13 HepaBenctsa Bua f(a(X)) > T(B(X)

PaBHOCWJILHOCTH YPABHEHHUI HA MHOKECTBaX — 7 4

OCHOBHEIE TTOHATHSA

-3 Bo3BeneHne ypaBHEHUs B YETHYIO CTEIICHb

YMHOXEHHE ypaBHEHUS Ha (DYHKIIHIO

[IpumeHeHne HeCKOJIbKUX TPpeoOpa3oBaHuit

1
2
4
5 Jpyrue npeobpazoBanus ypaBHEHUH
6
7

KonTpoabnas pabora NeS

PaBHOCHJIBHOCTD HECPABCHCTB HaA MHOKeCTBax-7 4

OCHOBHEIE TTOHATHSA

-3 Bo3BeneHue HCPAaBCHCTB B IléTHYIO CTCIICHDb

YMHOXEHHE HEpaBeHCTBA HA (DYHKITHIO

[IpuMmeHeHne HeCKOJIbKUX TpeoOpa3oBaHuit

1
2
4
5 Jlpyrue npeobpazoBaHus HEPABEHCTB
6
7

HeCTpOFI/Ie HCPAaBCHCTBA

Meroa npoMe:KYTKOB /1Sl YDPABHEHUI M HEPABEHCTB -5 4

1 YpaBHEHUS ¢ MOJYJISIMU

2 HepaseHnctBa ¢ Mogynsimu

3-4 MeTos HHTEPBAJIOB JUIsl HENPEPHIBHBIX (PYHKITHIA
5 KonTposbHas pabora Ne6

Hcnosib3oBanue CBOMCTB QYHKIMI NIPU pPeLICHUH YPABHEHHI M HEPABEHCTB — S 4

Vcnonb3oBanue obacteit cylecTBOBaHUs (QyHKIMH

Vcnonp30BaHne HEOTPUIIATEIBHOCTU (QYHKIUI

Vcnonp30BaHWE€ MOHOTOHHOCTH M KCTPEMYMOB (PyHKUIMH

1
2
3 Vcnonp30BaHue OrpaHUYEHHOCTH (DYHKIMH
4
5

Hcnons30BaHne CBOMCTB CHHYCa U KOCHHYCa

Cucrembl ypaBHeHnﬁ ¢ HECKOJIbKMMH HEM3BECTHBIMHM -8 4

1-2 PaBHOCHABHOCTE CHCTEM

3-4 Cucrema-ciIeICTBAE

5-6 Metoz 3aMeHBI HEU3BECTHBIX

7 HectannapTHpie METO/TbI PELIICHHS YPAaBHEHUN U HEPABEHCTB (PACCYKICHMS)
8 KontpoabHasi padora Ne7

IloBTOpeHue -17 u

1-15 | IloBTopeHue Kypca anredpsl 1 MmaremaTuyeckoro ananuza X-X| knaccos

16-17 | MroroBasi KOHTpOJIbHasi pagoTa Ne§ — 2 4y




Oobpa3zoseamenvhble MexXHOI02UU:
MH(POPMALMOHHO-KOMMYHUKALIMOHHBIE;
TEXHOJIOTUSI MOAYJIBHOTO 00yUYeHHS,;
310pOBbECOEPEratONINE;
UCTIOJIb30BaHUSI B OOYYEHHMH WIPOBBIX METOJOB: POJEBBIX, JAEJOBBIX M JPYTUX  BHUIOB
00yuarouux urp;
® [IpOOJEMHO-TIOUCKOBBII METO;

Dopmul opeanuzayuu yuedH020 npoyecca. VHAUBUIYyalbHbIE, TPYIIIOBLIC,

WH/IMBUyAIbHO-TPYIIIOBBIE, PPOHTATIBHEIE.
Ha ypokax ucnosib3yrorcs Takue GopMbl 3aHATHH Kak:
® [IPAKTUYECKHE 3aHATHUS;
® TPCHUHT;
® KOHCYJIbTaI}S;
®  JIEKIMSL.

@Dopmvr Konmpona: TeKymuil 1 uTorosslil. [IpoBoauTcs B (hopMe KOHTPOJIBHBIX padoT,
paccuntaHHbIX Ha 40 MUHYT, a UTOroBast Ha 90 MUHYT, TECTOB M CAMOCTOSITEIbHBIX paboT Ha 15
— 20 MuHYT ¢ nupdepeHInPOBAHHBIM OLlEHUBaHHUE. TeKyIMi KOHTPOJIb IPOBOJIUTCS C LIENbIO
IIPOBEPKU YCBOEHHUS M3y4aeMOIr'O0 U IMPOBEPSIEMOr0 MPOrpaMMHOrO MaTepuala; CoJep)KaHHe
OINPENeNAIOTCA YYUTENIEeM C YY4eTOM CTEeNEeHU CJIOXKHOCTH M3y4aeMOoro Mmarepuaia, a TakkKe
ocobeHHOcTel oOyyaromuxcsl Kiacca. IToroBble KOHTPOJIbHBIE paOOThI IPOBOASTCS:

o 1ocje U3ydeHusl Hanbosee 3HauuMBbIX TeM IPOrPaMMBl,

o B KOHIIE y4eOHOI 4eTBEpTH,

o B KOHIIE IIOJIYTO/IUS.

OcHosHble munvl yuedHbIX 3aHAMUIL:

o YPOK M3Y4EHHUs HOBOIO Y4eOHOr0 MaTepuaa;

o YPOK 3aKpeIUICHUs U NIPUMEHEHUs 3HaHUI;

o YPOK 0000111a1011Iero TOBTOPEHHSI ¥ CUCTEMaTU3alluu 3HAHUH;
o YPOK KOHTPOJISL 3HAHUHM U yMEHU.

OCHOBHBIM THIIOM YpOKa ABJISACTCA KOM6HHHpOBaHHBIﬁ.

Oo0meyyeOHbIe yMEHHS, HABBIKU U CTIOCOOBI 1eSITEJILHOCTH

B xozxe n3yueHus mMaTeMaTHKH B MPOGMIEHOM Kypce CTapliei IIKOJbI yJyalluecs MpoaobKaloT
OBJIa/ICHUE PA3HOOOPa3HBIMH CIIOCO0AMHU AESTEIbHOCTH, IPUOOPETAIOT U COBEPILIEHCTBYIOT OIIBIT:
- TIPOBENEHHS JOKa3aTeNbHBIX PACCYXJCHHH, JIOTHYECKOTO OOOCHOBAHMSA BBIBOJOB, HCIOJIb30BAHMS
pa3IMuYHBIX  SI3BIKOB ~ MAaTeMaTWKH  JUId  WUIIOCTPAllMd, HWHTEpPIpeTalud, apryMeHTaluul U
JI0Ka3aTeIbCTBAIOTHYECKOTO 000CHOBAHUS BHIBOJIOB,;
- pa3MYEHUs T0Ka3aHHBIX U HEIOKA3aHHBIX YTBEPKICHUN;
- pelmeHHsl IMMPOKOro Kiacca 3aJad W3 pPasIMYHbIX pa3leloB Kypca, IMOHCKOBOM M TBOPYECKOU
JIeSTeIbHOCTH TIPY PELIeHNH 3a71ad MOBBIIIEHHOM CI0KHOCTH U HETHITOBBIX 33/1a4;
- TUIAHUPOBAHUS U OCYIIECTBIEHHS aITOPUTMHUECKOMN AESITETbHOCTH: BHITIOJIHEHUS U CAMOCTOSATENBHOTO
COCTaBJICHHSI AITOPUTMUYECKHX MPEANICAHNI U MHCTPYKIMA HA MAaTEMaTHYECKOM MaTEpHalIE;
- UCHOJIb30BAHUS U CAMOCTOSATEIILHOTO COCTaBICHUs (OPMYJT Ha OCHOBE 0O0OOIIEHHS YACTHBIX CIIy4aeB
pe3yabTaTOB IKCIEPUMEHTA;
- BBITIOJTHEHHS PACYETOB MPAKTHYECKOTO XapaKTepa;
- IOCTPOEHHA U UCCIIEJOBAHNS MaTEMaTHUECKUX MOJEIEH s ONMCaHUs U pEeIIeHUs IPUKIAIHbIX 3a/1ad,
3a/1a4 U3 CMEXHBIX TUCIUIUINH U PeaTbHON )KU3HH;
- IPOBEPKHU U OIIEHKH PE3yJIbTaTOB CBOEH PaOOTHI, COOTHECEHHS MX C TIOCTABICHHOM 3a7auei, C INYHBIM
JKU3HEHHBIM OIIBITOM;
- CaMOCTOSITEIbHOM paboThl ¢ MCTOYHMKaMU WHQPOpPMALMH, aHain3a, 000OIIEHHS M CHUCTEMaTH3alluH
MOJTy4YeHHON MH(OPMAINH, HHTETPUPOBAHUS €€ B JIMYHBINA OIIBIT;
- CaMOCTOSITEIbHOM M KOJUIEKTUBHOW JI€ATEIbHOCTH, BKJIIOYECHHS CBOUX pE3yJbTaTOB B
pe3ynbTaThl pabOTHI TPYIIBI, COOTHECEHHE CBOEr0 MHEHUS C MHEHHEM JPYTUX YYaCTHUKOB
y4eOHOT0 KOJIJIEKTUBA 1 MHCHHEM aBTOPUTETHBIX HCTOYHUKOB.



Pe3yabTarsl 00yyeHus

PesynbTaThl 00y4eHUs1 IPECTABICHBI B MpeOOBAHUAX K YPOBHIO NOO2OMOBKU W 33[al0T
CUCTEMY HUTOTOBBIX PE3yJNbTaTOB OOyYEHHS, KOTOPBIX JOJDKHBI JIOCTUraTh BCE BBITYCKHUKH,
HN3y4aBHIMC KYpPC MAaTCMATUKU H&HpO(i)I/IJIBHOMy YPOBHIO, U AOOCTHKXCHHUEC KOTOPBIX ABJIACTCA
00s3aTeNbHBIM YCIIOBUEM IIOJIOKUTENBHON aTTecTalluu y4YeHHKa 3a Kypc cpelnHei (TMOoiHOMN)
MIKOJBI. OTH TpPeOOBaHUS CTPYKTYPHUPOBAHBI IO TPEM KOMIIOHEHTaM: «3HATh/TIOHUMAThY,
«YMETb», «UCIHOJB30BaTh MPHUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUUYECKOW NEATEIBHOCTH U
HOBCGHHGBHOﬁ KU3HHU». HpI/I 9TOM IOCJICAHUC JIBC KOMIIOHCHTBI HPCACTABJICHBI OTACJIBHO IIO
Ka)KIOMY U3 pa3JieioB, COJIEPKaHuUs,.

TpeOoBaHMsI K YPOBHIO NOATOTOBKH BHINNYCKHUKOB:
B pesynbrare u3ydeHus MaTeMaTHKU HAa TPOQHIEHOM YPOBHE YYCHUK JOJDKEH
3uamv/nonumamo
® 3HAUYEHHWE MATEMaTU4YECKOW HayKM /JIs pElIeHMs 3aJay, BO3HHUKAIOLUIMX B TEOpUU HU
MPaKTUKE; MIUPOTY M OrPAHUYEHHOCTh NPHUMEHEHHUS MaTeMaTH4YeCKUX METOAOB K
aHaJIM3Y U UCCIIEI0BAaHUIO MTPOLIECCOB U ABJIEHUH B IPUPOJIE U OOILECTBE;
® CyLIECTBO IOHATUS  MATEMaTUYECKOIO  JIOKAa3aTelbCTBA; MPUBOAUTH  MPUMEPHI
JI0Ka3aTelIbCTB;
® 1JEeM pacUIMpPEHHUs YHCIOBBIX MHOXXECTB Kak crocobda IOCTPOEHHUS HOBOIO
MaTEeMaTHUYECKOro ammnapara sl peuleHMs] MPaKTUYEeCKUX 3a/7ad U BHYTPEHHHUX 3a]ad
MaTE€MaTHUKU;
® 3HAYEHUE HUJEH, METOJOB M pe3yJIbTaTOB alreOppl MU MaTEMaTHMYECKOTO aHajiu3a JUIs
IIOCTPOEHHUSI MOJIEJIEN peabHbIX IIPOLIECCOB U CUTYyAIUH;
® Kak HMCIOJB3YIOTCI MaTeMaTudeckue (opMyIibl, ypaBHEHUS] U HEPABEHCTBA; IPUMEPHI UX
MIPUMEHEHUSI JIJ1s1 PEILICHUs] MaTeMaTHYEeCKUX U MPAKTUYECKUX 3a/a4;
® YHUBEPCAJIbHBIM XapakTep 3aKOHOB JIOTUKM MaT€MaTUYECKUX pACCYKIEHUH, uX
MPUMEHUMOCTH B Pa3IMYHBIX 00JIACTAX YETIOBEUECKON JACATEIbHOCTH;
e pasnuuue TpeOOBaHMU, TMPEABABISAEMBIX K JOKa3aTellbcTBaM B  MaTeMaTHKe,
€CTECTBEHHBIX, COLIMATIbHO-3KOHOMHUYECKUX U TYMAHUTAPHBIX HAYKAX, HA IPAKTHUKE;
® pOJIb AKCMOMAaTUKU B MAaT€MaTUKE; BO3MOYKHOCTb IOCTPOCHHUSI MaTEMATUYECKUX TEOPH
Ha aKCMOMAaTHUYeCKOW OCHOBE;, 3HaYeHHE aKCMOMATHUKH Ui APYTrUX oOnacTedl 3HaHUS U
JUTSI IPAKTUKH;
® BEpOSITHOCTHBIA XapaKTep PA3IMYHBIX IMPOIECCOB M 3aKOHOMEPHOCTEH OKPYKAIOLIEro
MHUpa.
Ymersn:
® BBINOJHATH apudMeTuyecKkue [eHCTBUS, codeTas YCTHbIE M IHUCHMEHHBIE MPHEMBI,
MIPUMEHEHHUE BBIYMCIUTEIbHBIX YCTPOMCTB; HAXOJWTh 3HAYEHHUS KOPHS HaATypalbHOU
CTENEHH, CTENEHU C palMOHAIbHBIM IOKa3aTeneM, Jorapudma, HUCHOIb3YyS MpU
HEOOXOIMMOCTH BBIUYUCIHUTEIbHBIE YCTPOWCTBA; MOJB30BATHCA OICHKOW M MPUKHAKON
MIPU IPAKTUYECKUX pacueTax;
® [PUMEHATH TMOHATUA, CBSI3aHHBIE C JCIMMOCTBIO LEJIBbIX YHCEN, MpPU pPEIICHUH
MaTeMaTUYECKUX 3a/1a4;
® HAaXOJUTh KOPHH MHOTOWIEHOB C OJIHOM MepeMEeHHOW, pacKjaJbIBaTh MHOTOYJIEHBI Ha
MHOXHUTEIH;
® TMPOBOJUTH TNPeoOpa3OBaHUSI YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIFOYAIOIINX
CTETEeHH, PAIUKAIIBL, JTIOTApU(PMbI U TPUTOHOMETPUUYECKUE (DYHKITHH.
Hcnonp30BaTh MPHOOpETEHHBIE 3HAHMSI M YMEHUS B MPAKTUYECKOW JESATENIbHOCTH H
MOBCEIHEBHON IKH3HU MJI1 TMPAKTUYECKUX pacdyeToB Mo ¢opmynaMm, BKIoudas (HOpPMYIIHI,
COJIepXKallfe CTEMEeHH, pPaJAUKaibl, JIOTapU(PMbI W TPUTOHOMETpUUYECKHE (YHKIUHU, TpHU



H€O6XOI[I/IMOCTI/I HUCIIOJIb3YA CHPABOYHBIC MATCpUAJIBI U HpOCTefIIHI/Ie BBIYHUCIIUTCIIbHBIC
YCTpOICTBA.

OnpenensaTh 3HaueHHE (QYHKIUHM 1O 3HAYEHUIO apryMeHTa MPH pPa3IUYHBIX CIOCO0ax
3aiaHus QyHKIUH;

CTPOUTH TPaPUKH U3YIEHHBIX (PYHKIHH, BBIMOIHATEH PEOOpa3oBaHUs IPaUKOB;
OTKCHIBATH TIO TpaduKy U 1Mo GopMylie MOBEACHNE U CBOMCTBA (PYHKIIUH;

pemarb ypaBHEHHs, CHCTEMbl ypaBHEHU, HEPABEHCTBA, UCIOJIb3YsS CBOMCTBA (QYHKUIUN U
uX rpaduyuecKue npeacTaBICHIs;

Hcnonb3oBaTte NpUOOPETEHHbIE 3HAHWA W YMEHHUS B INPAKTUYECKOM JESITEeIbHOCTH U

MOBCEIHEBHON JKW3HM IS OINMCAHUS ¥ WCCICIOBAHMS C TIOMOINBIO (DYHKIMH peaTbHBIX
3aBHCUMOCTEH, TpeACTaBleHUS UX Trpapuueckd; HHTepIpeTauuu TpaduKoOB peallbHbIX
npoueccoB.HaxoauTe cyMMy O€CKOHEUHO YOBIBAIOIIEH T€OMETPUYECKON TPOrPECCUN;

BBIUKCIIATH IPOU3BOHBIC U NIEPBOOOPA3HBIEC dJIEMEHTAPHBIX (PYHKUNN, IPUMEHSS MpaBuia
BBIUMCJICHHSI IPOU3BOIHBIX U MEPBOOOPA3HBIX, UCIIONIb3Ys CIPABOYHBIE MAaTEPHUATIBL;
UCCIeIoBaTh (PYHKIIMH U CTPOUTH UX IPa(UKU C TIOMOIIBIO TPOU3BOHOM;

pemaTh 3aJauu ¢ MPUMEHEHHEM YPaBHEHUS KacaTelnbHOH K rpaduky QpyHKIuM,

peliaTh 3a7aud Ha HAaXOXKACHHE HAUOOJBIIEr0 M HAUMEHBIIEro 3HAYeHHS (YHKIHMHU Ha
OTpE3KE;

BBIYMCIIATH [UIOIIA/1b KPUBOJMHEWHON Tpaleuu;

Hcnonp30BaTh NMPUOOPETEHHBIE 3HAHMSI M YMEHUS B IPAKTUYECKOW JIESATENHOCTH H

HOBC@I[HGBHOI‘/'I KU3HU I pCIICHUA I'€COMETPUYCCKUX, (1)I/ISI/I‘ICCKI/IX, OKOHOMHYECCKUX U APYIrux
MNpUKJIAAHBIX 3aaa4, B TOM 4YHCIC 3ada4 Ha HauOOJIbIIME W HAUMMCHBIIHNE 3HAYCHUS C
MMPUMCHCHHUEM allllapaTa MaTCMaTHYCCKOI'0 aHaJIn3a.

Pemrate panmonanbHbIe, TOKa3aTeNbHbIEC U JIOTapu(MUIecKkre ypaBHEHHS U HEPAaBEHCTBA,
HMPPALMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBI;
JOKa3bIBaTh HECIIOKHBIE HEPABEHCTBA;
pelmarb TEKCTOBbIE 3aJayd C IIOMOLIBK0  COCTABJICHUS YPAaBHEHWM, U HEPaBEHCTB,
UHTEPIPETUPYSI PE3YJIBTAT C YIETOM OTPAHUYEHUM YCIIOBUS 3aa4H;
n300pakaTh Ha KOOPAWHATHOM IUIOCKOCTH MHOXECTBAa pEUICHHH ypaBHEHHH U
HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.
HaXOJUTh MPUOIMKEHHbIE PEIIEHUSI YPAaBHEHUN U UX CHCTEM, MCIONIb3Yys rpapuuecKuii
METOJI;
pelmiaTb ypaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IPUMEHEHHUEM rpadu4ecKux
MIPEJCTaBICHUN, CBOUCTB (PYHKIUI1, TPOU3BOIHON;

Hcnonp30BaTh MPHOOPETEHHBIE 3HAHMSI M YMEHUS B IPAKTUYECKOW JESATENbHOCTH H

MOBCEHEBHOM KHU3HM [UJII TOCTPOEHUS W HCCIAEAOBAaHUS MPOCTEHIIMX MaTeMaTUYECKHX
MOJICIIEN.

Pemate mpocteiine KOMOMHATOpHBIE 3aJayd  METOAOM Iepebopa, a Takke ¢
UCMOJb30BAaHUEM  U3BECTHBIX  (GopMyn,  TpeyronbHuka Ilackans;  BBIUMCIATH
koa(p¢unmentsl OuHOMa HploTOHA 1Mo Qopmyse U ¢ HCMONb30BAaHUEM TPEYroJIbHUKA
ITackans;

BBIUHCIISATh B MPOCTEHUIINX CIIydasiXx BEPOSTHOCTH COOBITMH HAa OCHOBE IOJICYETA 4Yucia
HCXOJIOB.

Hcnonb30BaTh NpUOOPETEHHbIE 3HAHHWS W YMEHHUS B TNPAKTUUECKOW JEsITeIbHOCTH U

HOBCG}IH@BHOI\/’I KHU3HU [JIA aHajlln3a PCAJIbHBIX YWCIIOBBIX JAaHHBIX, MPCACTABJIICHHBIX B BHUIC
Auarpamm, l"pa(bI/IKOB; JJIs1 aHajIn3a I/IH(I)OpMaI_II/II/I CTATUCTUYCCKOI'0 XapaKTepa.

Kpurepun n HOpMBI OLICHKY 3HAHUH, YMEHHI U HABBIKOB 00y4alOIIUXCH M0 MaTeMaTHKe.
1. OneHka NMCbMEHHBIX KOHTPOJIBHBIX PabOT 00yYarOIINXCsl IO MaTeMaTHKE.
OTBeT OLIeHNBAETCsl OTMETKOM «5», €ciu:

pa60Ta BBIITIOJIHEHA ITOJIHOCTBIO,



® B JIOTHYECKUX PACCYKICHUAX U 00OCHOBAHUH PEIICHUS HET POOEIOB U OMHNOOK;

® B pEUICHHMM HET MaTeMaTHYeCKHX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTb, OIMCKA,
KOTOpas He SIBJIAETCS CJIEICTBUEM HE3HAHUS WM HETOHUMaHHsS yueOHOro Marepuaa).

OtMeTKa «4» CTaBUTCS B CIEAYIOLIUX CIIydasx:

e paboTa BBHINOJHEHA MOJHOCThIO, HO OOOCHOBAHUS I11aroB PEIICHUs HEAOCTATOYHBI (eCcIu
yMeHHE 000CHOBBIBATH PACCYKIEHUS HE SBJISUIOCH CIIEUaIbHBIM O0BEKTOM IIPOBEPKH);

e JIONYIIEHBI OJHA - JBE OIIMOKA WJIM €CTh JBa — TPH HEN0UETA B BBHIKJIAJIKAX, PUCYHKAX,
gyepTekax wid rpadukax (eciau 3T BUABI padOT HE SIBISUTUCH CIICIUATBHBIM 00BEKTOM
MIPOBEPKH ).

OTMeTKa «3» CTaBUTCS, ECIU:

e jomyimieHo Oojee NByX OWMOKM uiau Oosiee ABYX — TpeX HEIOUETOB B BBIKIIAAKAX,
yeprexax WM rpadukax, HO oOydaromuics obiragaer o0s3aTeNbHBIMU YMEHUSIMU IO
IIPOBEPSIEMON TEME.

OtmMmeTKa «2» CTaBUTCS, €CIIU:

® JIONMYIIEHBI CYIIECTBEHHBIC OMIMOKH, IMOKa3aBIIMe, 4To oOydaromuiics He o0iamaer

00s13aTeNTbHBIMA YMEHHSIMH 110 JAHHOHM TeMe B TIOJIHOM Mepe.

YLII/ITGJII) MOXET ITOBBICUTH OTMGTKy 3a OpI/II‘I/IHaHI)HHﬁ OTBET HaA BOHpOC NN 0pI/IFI/IHaJII>HO€
pelIeHre 3a/ayd, KOTOpbIE CBHUJAETEIBCTBYIOT O BBICOKOM MAaTe€MaTUYECKOM pa3BUTUHU
oOyJaromerocs; 3a pemeHrue 0oyiee CIIOXKHOW 33Ja4d WM OTBET HA 0oJiee CIIOKHBIM BOIPOC,
peJIoKEHHbIE 00y4YalomeMycsl TONOTHUTENIBHO TOCE BBIMNOJHEHUS UM KaKUX-MOO IPYTHux
3aJaHUH.

2.011€HKa YCTHBIX OTBETOB 00YYarOIIMUXCS 10 MaTEMaTHKe
OTBeT OLleHNBAETCsl OTMETKOH «5», €CIIN YYCHHUK:
® [I0JJHO PacKpbUl COJIEp)KaHHE MaTepuana B o0beMe, MPEeIyCMOTPEHHOM MPOTrpamMMon U
y4eOHUKOM;
® M3JIOKWI MaTepual TIPaMOTHBIM S3bIKOM, TOYHO HCHOJb3ysd MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B ONPEAEIEHHON JIOTHYECKON MI0CIIE0BaTEIbHOCTH;
® [IPaBWJIBHO BBIMOJHWI PUCYHKH, YEPTEXKH, IpauKH, COMYTCTBYIOIINE OTBETY;
® I0Ka3aJ] YMEHHE WUIOCTPUPOBATh TEOPUIO KOHKPETHBIMU MPUMEpPAMHU, IPUMEHATH €€ B
HOBOMW CUTYallu IIPU BBINOJIHEHUH ITPAKTUYECKOTO 3aJaHuS;
® [POJAEMOHCTPUPOBAJI 3HAHUE TEOPUU paHEE M3YUEHHBIX CONYTCTBYIOIIMX TEM,
c(OpMUPOBAHHOCTh U YCTOMYMBOCTBH UCIIOJIB3YEMBIX IPU OTBETE YMEHUIN U HABBIKOB;
e OTBEYaJl CaMOCTOATENBHO, 0€3 HABOASAIIMX BONIPOCOB YUUTEIIS;
e BO3MOXXHBI OJJHA — IB€ HETOYHOCTH IIPH OCBEIICHHE BTOPOCTENEHHBIX BOIIPOCOB WJIM B
BBIKJIaJIKaX, KOTOPbIE YYEHHK JIETKO MCIIPABUII I10CIIE 3aMEUYaHUs YUUTEIS.
OTBeT oLleHUBAeTCsl OTMETKOM «4», eciu YJOBIETBOPSET B OCHOBHOM TPeOOBaHUSAM Ha OLEHKY
«5», HO TIpH 3TOM UMEET OJIMH U3 HEJOCTAaTKOB!
® B U3JIOXKEHUU JOMNYIIEeHbl HeOOJbIIME NpPoOenbl, HE HCKa3MBIIEE MaTeMaTH4eCcKOoe
COJIep’KaHuE OTBETA;
® JIONYILIEHbl OJUH — JBa HEJOYeTa IMPU OCBEIIEHWH OCHOBHOIO COJAEpaHHUS OTBETA,
MCIIPaBJIEHHBIE MTOCIIE 3aMEYaHUs YUUTEs;
e JlONMyIIeHbl OmMOKa MM Oojiee OBYX HEIOYETOB TPU OCBEIICHUH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKaX, JIETKO UCIPABIEHHBIE TIOCIIE 3aMEYaHUsl yUUTEIS.

OtmeTka «3» CTaBUTCS B CICAYIOIIUX CIyJasX:
® HEMOJIHO PAaCKpPBITO COJep)KaHKe MaTepuaia (CoaepKaHue U3I0KEeHO (pparMeHTapHO, HEe
BCEr/la  IOCJEJ0BaTeIbHO), HO TMOKa3aHO oO0Ilee MOHMMaHWE BOMpoca |
MIPOIEMOHCTPUPOBAHBI YMEHUS, JIOCTATOYHBIC JIJI1 YCBOCHHUS MTPOIPAMMHOTO MaTepuaa



(ompenenensl «TpeOoBaHMSAMU K MaTeMaTHYEeCKOW MOJATOTOBKE OOYdYaIOIIUXCS» B
HACTOSIICH MpOorpaMMe 10 MaTEMaTHKeE);

® HMCIIUCH Sany,[IHeHI/ISI NI I[OHYIJ_IGHBI OH_II/I6KI/I B OHpGI[eJIeHI/II/I MaTeMaTI/I‘{eCKOfI
TEPMHUHOJIOTUH, YEPTEekKaxX, BBIKIJIAJIKAX, UCIPABICHHBIC MOCIE HECKOJIbKUX HABOJSAIINX
BOIIPOCOB YUUTEIS;

® YYCHUK HE CIPaBWICS C MPUMEHEHUEM TEOPUU B HOBOH CHUTYallMU MPHU BBITOJIHEHUU
MPaKTUYECKOTO 3aJaHusl, HO BBIMIOJHUI 33JIaHUs 00S3aTEIIBHOTO YPOBHS CJIOKHOCTH TIO
JTAHHOM TeMe;

® [pv JOCTATOYHOM 3HAHUM TEOPETHUYECKOr0 MaTephajia BbIABICHA HEAOCTATOYHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHU U HABBIKOB.

OtMmeTKa «2» CTaBUTCS B CIACIYIONIMX CITydasx:
® HE pacKpbITO OCHOBHOE COJIEp)KaHUE yueOHOrO MaTepuaa;
e OoO0OHapyXeHO HE3HAaHWE YYCHUKOM OOoJbIllel WM HanOoJjee BaXKHON 4YacTU y4eOHOTO
Marepuaa;
e JIONYIICHBI OMIMOKK B ONPEHCIICHUH TMOHITHH, MPH HCIOJb30BAHUM MaTEMAaTHUECKON
TEPMHHOJIOTHH, B PUCYHKaX, 4YepTekax WM Tpadukax, B BBIKIAJKaX, KOTOPHIC HE
HCITPABJICHBI ITOCJIC HECKOJIbKHUX HABOJAAIINX BOIIPOCOB YUUTCIIA.

OO0mmas kmaccuuKaIus onmooK.
[Ipu oueHke 3HAHUWI, YMEHUII U HABBIKOB OOYYaIOIIUXCS CIEAYeT YUYUTHIBATh BCE
omnOKH (TpyObIe U HETPYObIE) U HENOUYETHI.
['pyObIMH CUMTAIOTCS OIINOKH:
- He3HaHUE ONpPEe/eNICHIs] OCHOBHBIX TOHSTHI, 3aKOHOB, MTPABHJI, OCHOBHBIX TOJIOXEHUH TEOPHH,
He3HaHue GopMyIl, OOIIETIPUHATHIX CUMBOJIOB 0003HAUEHUH BEIUYUH, SAUHUI] UX U3MEPEHUS,
- He3HAHME HANMEHOBAHWUN €IMHUI] HU3MEPEHUS;
- HEyMEHHE BBIICTUTH B OTBETE TJIaBHOE;
- HEyMEHHE MTPUMEHSTh 3HAHUS, aJITOPUTMBI JIJIsl pEIICHUS 3a/1a4;
- HEyMEHHE JIeJIaTh BBIBOJIBI U 0000IIIEHUS;
- HEyMEHHE YUTaTh M CTPOUTH I'paduKH;
- HEyMEHHeE 0JIb30BaThCsl NIEPBOMCTOUHUKAMH, YUEOHUKOM U CIIPAaBOUYHUKAMH;
- TOTeps KOPHS WIIA COXPAaHEHHE TIOCTOPOHHETO KOPHSI;
- oTOpaceiBaHue 0e3 00BSICHEHUI OHOTO U3 HUX.



KasnennapHo- TeMaTH4ecKoe NJIAHUPOBAHHE

(byHKLNY, TIaBHBIA IEPUO
¢bynkun. [Ipumepsr.

He4eTHON GyHKUuMel nim He
ABJISIFOTCS HA YETHOW U HU

OcHoBHbIE TPeOOBaHUS K IIpumenenne DopMbl
Ne Obuiee YPOBHIO IOATOTOBKH TEXHOJIOTHIA. KOHTPOJIA,
Conep:xkanue Ko0J-BO | Jlara
n/n 4ACOB DJIeMEHThI COJepKAHUA o0yyaromuxcs ®opma ypoka CaMOCTOSATEILHO
i 1eATeJbHOCTH
IToBTOpenue kypca 10 2 2.2.09
KJIL.
§ 1. ®yukuum u nx rpapukn.(94.)

1. DOnemeHTapHbIe QYHKLIUU. 1 7.09 [TonsTus aprymMeHTa, | 3HaTb U IOHUMATh: [TouckoBsiii [TpobGnemHubIe
byHKuuy, obmacTu | onpexneneHue GyHKINHU, KaKUe 3a/aHus,
onpeeneHus byHKIMH, | QYHKIHUY HA3BIBAIOTCS (bpoHTANbHBIN
CJIO’KHOM GyHKIMY, | SII€MEHTapHBIMHU, KaKHe orpoc,
CYIEePHO3UINH JBYX | CIOXHBIMU yIpaXHEHUS
GyHKIMH,  2IeMEHTapHOM | YMETh:

GbyHKIHIH. HaXOJUTh dJIEMEHTapHbIC
(YHKINU B 331aHHBIX CJIOKHBIX
GYHKIISIX
2 Ob6unacte ompeneneHus u 1 7.09 [TonsTue obmactu 3HATh ¥ IIOHNMATh: [TouckoBsiii ®poHTANIBHBIN
obacThb U3MEHCHUS W3MEHEHUs (3HAYCHUS ) Onpenenenust obnactu OIIPOC, OTBETHI Ha
(GyHKIHH. GyHKIMH, 00J1aCTH CYHIECTBOBAHN, ONIPEACICHNS BOIIPOCHI o
OrpaHH4YeHHOCTD CyllecTBoBanMs pyHKIpn. | PYHKIMH, 061acTH n3meHenms TEOpHHU
GyHKINN. OyHKIMS, OTpaHUYCHHAS ymictm
CHM3Y; QYHKIHS, YMeTh:
OHpCZ[eJ'ISITB 001aCcTh OIpeACICHUA
OTpaHUYEHHAs CBEPXY. N —
HauOonbiiee u
HaMMEHbIIIee 3HAUCHUE
GbyHKLIHN.
3 Yeruocts. HeuerHocTs, 2 9,9.09 | IlousTHe 4eTHOM, HEYUETHON | 3HATH M IOHUMATE: KomOunupo- Pemenne
HNEePUOIUYHOCTD (PYHKIIUH. ¢bynkuuu. [lepuoanyeckass | cymecTBoBaHUE (DYHKIIHM, BaHHBIN Ka4eCTBEHHBIX
4 GbyHKIMS, TEpUOT KOTOPBIE SBJIAIOTCS M YETHOU U 3a71a4




HEYETHOW (pyHKITHEH

YMerTs:

OTIPENIENIATh YeTHOCTh HJIH
HEYETHOCTHh (PYHKIIMH, IEPUOJT

byHKIIIH.

[TpomexxyTkH 14,14. | TTonsTHE BO3pACTAIOIICH, 3HaTh ¥ IOHUMATh: [TpobnemHubIit [TpobGnemHubIe
BO3pacTaHus, YOBIBAHUS, 09 yOBIBatoIIeH PyHKIIHH, OrnpezenieHust BO3pacTaroIie, 3a/1auu,
3HAKOIOCTOSIHCTBA U HYJIU HEBO3pacTaroLIeH, yOBIBaIOLICH HAa TPOMEXKYTKE WH/IMBUYaJIbHBINA
GyHKIIUN HeyObIBaronel (QyHKIINY, (GyHKINH, CTPOrO MOHOTOHHO, orpoc
CTPOTO MOHOTOHHOM HEeyOBIBaIOIICH,
¢yHK1IMM. MOHOTOHHAS HEeBO3pacTaromei GpyHKIue,
byukus. Hynbs Qynkuun. | Hyneil GyHKIINH, TPOMEKYTKOB
IIpomexyTku 3HAKOIIOCTOSIHCTBA
3HAKOIOCTOSIHCTBA. YMeTb: 10Ka3bIBaTh
BO3pacTaHue, yObIBaHHE
(GYHKLIHU HAa IPOMEKYTKE,
YKa3bIBaTh IPOMEKYTKH CTPOTO
MOHOTOHHOCTH U
3HAKOMOCTOSIHCTBA (DYHKIIUU
HccnenoBanue QyHKUIUN 16.09 | AnropuT™m Hccien0BaHUS 3HATh U IOHUMATh: Kombunupo- @poHTAIBHBIN
" IIOCTPOEHUE 150.¢ ¢ysakun. OyHkus, omnpezaeneHue rpaguka GyHKINY, | BAHHBIH ompoc,
rpaduKoB HEMpepbIBHASA Ha JAHHOM 3Tarbl UCCIIEA0BAHUS PYHKIUU IIOCTPOEHHUE
3JIEeMEHTapHBIMU IIPOMEXKYTKE. YMeTs: anropuTMa
METOaMH. HccnenoBaTh pyHKIUIO U JEUCTBH,
CTPOUTH rpaduk PyHKITUH BBITIOJTHCHHUE
PaKTUYECKUX
3aJaHuN
OcHoBHbIE COCO0BI 16.09 | CumMeTpus OTHOCUTENIBHO | YMETh: Ypok- mnpaktu- | DpoHTanbHbIN
npeoOpazoBaHus oceil koopauHat. CaBur BrINoHATE OCHOBHBIE KyM o1poc,
rpaduKoB. BJI0JIb OCEW KOOpIWHAT npeoOpa3oBaHus TpapuKoB IIOCTPOEHUE
(mapamienbHBIN TepeHoc). | GYHKIIUNA: CHMMETPUS, TIEPEHOC, ajnropuTMa
PacrskeHue u cxxatue pacTshKeHue, CKaThe BAOJb OCEl JEHCTBU,
rpaduka B1oib oceit KOOpJMHAT. BBITTOJIHEHHE




koopauHart. [Toctpoenue NPaKTUICCKUX
rpaduka GyHKIUU 3a/laHui.
y=Af(k(x-a))+Bmo rpadpuky
byukuun y=f(X).
CuMMeTpusi OTHOCUTEIBEHO
y=X.
9 I'padpuxu GyHKIHH, 21.09 | ITocTpoenue rpadukos 3HaTh AITOPUTM ITOCTPOCHUS KomOunu- dpoHTANBHBII
COJIepIKALIIX MOTYIH (GyHKINH, CBSI3aHHBIX C rpaduKOB, CONEPIKAIIUX POBaHHBIN YPOK | OTIPOC,
MOJTyJIEM. MOJlyJIb. YMETb. HAMETUTh BBITIOJTHEHUE
3TaIbl MOCTPOSHHUSI; BHITIOJTHUTH NPaKTUIECKUX
MOCTPOCHHE; OIICHUBATh 3aJJaHUH
MPaBUILHOCTH BBITIOJTHEHUS
JICHCTBUS Ha YPOBHE a/ICKBATHOM
PETPOCIIEKTUBHOM OLICHKH
§2. Ilpenen pyHknuM U HeMpepbIBHOCTD. (54.)
10 [Honstue npenena 21.09 | IlonsTHe npenena Honumatp 3amucek lim f(x) = A; | KomOunu- ®poHTAIbHBIN
GyHKLIMY. ¢bynkuuu. [Ipumepst. X —>00. YMeTb ONpEIeNsiTh, | POBAaHHBIA YPOK | OIpoC,
4eMy paBeH Ipeel BBITTOJIHEHHE
PaKTUYECKUX
3aJJaHAN
11 OnHocTropoHHME 23.09 | ITonsTue npaBoii 3HATh U IOHUMATB! Kombunu- Beinonnenune
IIPEIeIIBL. OKPECTHOCTH TOYKH, pa3IMYHbIE ONPEICTICHHS POBaHHBINA YPOK | MPAKTHYECKHX
IPaBOTo Mpejiena B TOUKe. | (YHKIUHU, HENPEPHIBHON B TOUKE 3aJaHuH

IlonsiTHe neBoi
OKPECTHOCTH TOYKH, JIEBOTO
npexaena B Touke. [Ipenen
(GYyHKLUU B TOUKE.

(Ha sA3BIKE MOCIIEA0BATEIBHOCTH,
Ha SI3bIKE€ OKPECTHOCTH)

YMers:

JlaBaTh omnpeneneHue npenena
(GyYHKIIUH, €70 TEOMETPUUECKYIO
WJUTIOCTPALNIO, UMETh
MIPE/ICTaBICHUE O HAXOXKICHUU
npenena GyHKIUHU C TOMOILBIO
OIIpeJIeJICHUsI.




12 CgoiicTBa peIesioB 23.09 | CgoiicTBa npeneaoB Y™merb: VYpok wusydenusi | OpoHTAIBHBIN
GyHKINH. ¢bynkuuit. [Ipumepsr. BrruucnaTe 351eMeHTapHbIE HOBOI'O o1poc,
npenesnsl QyHKIMHA Mmarepuasia BBIIIOJIHEHHE
NPaKTUYECKUX
3aJJaHUH

13 [lonsiTe HenmpepbIBHOCTU 28.09 | IlpuparieHue aprymeHra, 3HaTh ¥ NOHUMATh: VYpok- mpaktu- | Onpoc 1o

GyHKLIUH. npupaiieHue QyHKIHH. OIIpeJIeNIEHUs IPUPALLCHUS KyM TEOPETUYECKOMY
Pa3peiBHO rpaduk. (GyHKINHU, apTyMEHTa, MaTepualy,
OyHKIMSA, HeNpepbIBHAsl B | HEIIPEPBIBHOCTU B TOUKE U HA BBINOJIHEHHE
Touke. DyHKIHS OTpe3Ke NPaKTUIECKUX
HeMpepbIBHAsI CIIpaBa U YMmersb: 3aJaHu
clieBa B TOYKe, (DyHKIIHS Brraucinsates npuparienne
HeMpepbIBHAsL HA OTPE3Ke. (GyHKLNH, T0Ka3bIBATh

HENPEPHIBHOCTH (PYHKITUH

HenpepsiBHOCTH 28.09 | Teopema o HEMpepHIBHOCTU | 3HATH U IOHUMATD! Kom6unu- WNunuBunyanbHit

14 AJIEMEHTApHBIX (PYHKIIHH. AIIEMEHTAPHBIX (QYHKINH. TeopeMy 0 IPOMEKYTOUHOM POBaHHBIN YPOK | OIIPOC,
3HaYeHUU HETIPEePBIBHOM BBITIOJIHEHHE
GyHKIIIHN OpoOJIEeMHBIX U
Ymersb: PaKTUYECKUX
OmnpenensiTe MPOMEXYTKH 3aJaHAN
HENPEPbIBHOCTH (PYHKITHMIA

§ 3. OopaTHblie Py uM.(64.)

15 30.09 3HATh U IOHUMATB! Kombunu- Cocrasnenne
[TonsiTne obpaTHOU QyHKIIUY, POBaHHBIN YPOK | OIIOPHOTO
croco0bl NOCTPOSHUS IpaduKa KOHCIIEKTa,

[TonsiTrie o6paTHOU [TonsiTue obpaTHOM GbyHKIIMM 00paTHOM JaHHOU BBIIIOJIHEHHE
byHKINY. ¢bynkuuu. [Ipumepsr. YMmersb: NPaKTUYECKUX
Haxomute GpyHKIIHMIO 0OpaTHYIO 3aJjaHu

JAHHOM, CTPOUTH TPaPUKH ITHX
byHKIHIT




16 30.09 3HaTh ¥ IOHUMATb. Ypok- Ompoc o
IlonsTHE B3aUMHO-
. OCHOBHBIE METO/IbI TEOPETUYECKOMY
0o0paTHOM (YHKIIUH. .
B3anMHo oOpatHble . uccnenoBaHus QyHKIMNA u PaKTUKYM Mmarepuainy,
CgoiicTBo rpaduxos
byHKINN. MOCTPOSHHS UX IPaUKOB, BBIIIOJIHEHHE
B3aUMHO-00PATHBIX
by MOHATUSA Npesena QyHKIUU U IPaKTUYECKUX
yH ' HENPEPHIBHOCTH (PYHKIMH B 3aJaHuN
17 5,5.10 | ®dynkIus y=arcsinx. TOYKE U Ha MHTEpBAJIE, KomMOuuu- Pabora c
18 @OyHKIHS y=arccosx. HOHATHE QYHKIMH, OOPaTHON K | pOBaHHBIM YPOK | JEMOHCTpa-
Oynkuus y=arctgx. JTaHHOM [IAOHHBIM
OO6patHbie OyHKIUsa y=arcctgx. YMeTh: uccnenoBarb GyHKIUN U MaTepHaIoM,
TPUTOHOMETPHUUYECKHUE CaoiicTBa 00paTHBIX CTPOUTH UX Tpa(UKH, HAXOIUTh COCTaBJICHHE
dyHKIMM. TPUTOHOMETPHUYECKIX TpeJelt 3JIEMEHTaPHBIX OTIOPHOTO
¢bynkuuit. OCHOBHbIE (GyHKUMN, HAXOAUTH (PYHKIIHIO, KOHCIIEKTa,
oOpatHbIe o0paTHYIO K JaHHOIA. BBITIOJTHCHHE
TPUTOHOMETPUUYECKHE NPaKTUYECKUX
byHKINH. 3aJaHuN
19 [Ipumeps! ucnonb3o0BaHUs 7.10
00paTHBIX [TpuMmepbI UCTIONB30BAHMS
TPUTOHOMETPHUYECKUX 00paTHBIX
¢bynkmuii. [ToaroroBka k TPUTOHOMETPUICCKUX
KOHTPOJILHOM paboTe. pyHHImH.
20 7.10 «DYHKIHH ¥ UX rpaduKn. VYpok kontpons | Konrponbhas
fOHTpo‘m’Haﬂ pabora Ne Tpenen GpyHKIANA 1 3HaHui, ymenuii | pabora
1o Teme:
HENpPepPbIBHOCTb)» 1 HABBIKOB
§ 4. IlponsBognas (114.)
21 12,12. | MraoBeHHast CKOPOCTb. 3HATh U IOHUMATh! VYpok uzyuenus | Iloctpoenue
22 A KOHTDOILHO 10 [Tpuparnienue BpeMeHH. 3a/1ady Ha HaXOXKJIEHUE CPEHEH | HOBOTO anropuTMa
AGOTEL HOHETI/Ie [Tpupamenue nyTu. CKOpOCTH uepe3 MpupalieHne MaTepuana JeiicTBUM,
E OI/ISB(.))IHOI\/'I IIpupamenue aprymeHra. IIyTU U BPEMEHHU BBIIIOJIHEHUE
P ’ [Tpupamnienue pyHKIUU. YMersh: MIPAKTUECKUX
Juddepenunponanue HaxOJIUTh NIPUPAIICHUE 3a1aHUI




dbynakuuu. [IponsBoaHas
¢ynkuuu. [IpaBas u neBas
MIPOM3BOIHBIC (PYHKITUH.
MexaHU4eCKUM CMBICHT
MPOU3BOAHOMN. YTOI
HaKJIOHA KacaTeIbHOM.
['eomeTpuyeckuii cMbICHT
IIPOU3BOJHOM.

BPEMEHHU, ITyTH HA MPOMEKYTKE
BpeMEeHHU_3HaTh U IOHUMATh!
Onpenenenre Npou3BOIHOM,
MEXaHUYeCKUI 1
F€OMETPUUYECKUN CMBICIT
MPOU3BOAHOMN

YMeTh:

Haxoaute npon3BoHbIE
AJIEMEHTAPHBIX (PYHKIHH Ha
OCHOBE OIPEACIEHUS

23 14,14. | Teopembl 0 IPOU3BOIHOI 3HaTh ¥ IOHUMATb! Kom6unu- Ompoc no
24 [IponsBogHAs CyMMBI. 10 CYMMBI U O TPOU3BOIHOM Teopembl 0 cymMMe, pa3HOCTH POBAHHBIN YPOK | TEOPETUUECKOMY
[TpousBoHas pa3HOCTH. pasnoctu. CrneAcTBHe U3 MIPOU3BOJIHBIX U BBIHECEHUU MaTepuany
teopeM. DOpMYyIIBL. MHOKHUTEJIS 32 3HAK
25 19.10 MIPOU3BOIHOMN KomOunupoBan | ®@poHTaIBHBIN
YMeTh: NpUMEHATh IPABWIIA IIPU | HBIHA YPOK ornpoc, padoTta ¢
HenpepsiBHOCTB Teopema o pyHKIMH P P P P poc, p
S 2 HaXO0XJACHUU TTPOU3BOTHBIX JEMOHCTPAIIOHH
GyHKIMH, UMEIOIIINX HENpPEPHIBHON B TOUKE.
BIM MaTEPHAIIOM,
MIPOU3BOHYIO. Huddepennman GyHkium.
Huddepenunan Huddepenuman GyHkum BPIMOTHCHIC
p ' p yH ' MPAKTHYECKUX
3aJlaHUN
26 19,21. 3HaTh ¥ NOHUMATh: KombOunu- NunuBuayanbHbI
27 10 Teopemy o npon3BoHOI POBaHHBIN YpoK | if ompoc,
. MMPOU3BEACHUSA IBYX q}yHKHI/H/I. COCTAaBJICHUE
Tpow3BoaHas Teopemb! 0 MPOM3BOHOM Teopemy 0 POU3BOIHOI YACTHOTO OTIOPHOTO
IPOU3BEACHUSA U YMeTh:
IPOM3BEICHUSI. . s KOHCIIEKTa,
IIPOU3BOJHOMN YaCTHOIO. IIPUMEHSATD [TPaBUIIO IIPU
[IpousBoaHas 4acTHOTO. BBITIOJTHEHHE
®opmyisl. [Tpumepsr. HAaXO0XJICHUH IPOU3BOJHBIX
MPOOJIEMHBIX U
MPAKTHIECKHUX

3aaHUN




28 21.10 3HaTEL U IIOHUMATE. KomMOuuu- WNHauBuIyaIbHBI
Tabnuiy npou3BOIHBIX POBaHHBIN YPOK | U o1poc,
IllecTs TEOpEM O HEKOTOPBIX 3JIEMEHTAPHBIX COCTaBJICHUE
HpOI/ISBOI[HBIe IIPONU3BOTHBIX (byHKLIPIﬁ U IIpaBujia OIIOPHOTO
AJIEMEHTAPHBIX ()YHKIIHHA. AJIEMEHTAPHBIX (PYHKIIHIA. auddepeHMpOBaHUS KOHCIICKTA,
(DOpMyJ'IBI. HpI/IMepBI. YMeTh: UCIIOIb30BAaTh AITOPUTM BBITIOJIHECHUE
HaXO0XJACHUS [TPOU3BOIHOM MPAKTUYECKUX
MPOCTEUIIHNX (PYHKIUI 3a1aHUI
29 26,26. 3HaTH ¥ TOHUMATD. VYpok- NunuBuayanbHbl
30 10 TEOpEMY O MPOU3BOTHOMN i orpoc,
[TpousBoHAas CIOKHOMN Teopembl 0 TPOU3BOIHOIM CIIOKHOU (DYHKIIUU MPAKTHKYM BBITIOJTHEHHE
¢yukuu. [loaroroska k CIIOKHOU (PYHKIUU. YMers: OpoOJIEMHBIX U
KOHTPOJIbHOH padore. [Tpumepsi. HCIOJIb30BaTh ATOPUTM MPAKTHYECKHUX
HAXO0XJIEHHUS IPOU3BOIHON 3aJaHui
CIIOXHOU (QYHKITHH.
31 28.10 VYpok koutpossi | Konrponbnas
KonTpoasnas padora Ne POX KOHTPOJIA P
«IIpousBoanas» 3HaHWUN, yMeHU# | paboTa
2 no Teme:
Y HAaBBIKOB
§ 5. Ilpumenenune npousBoaHOM. (164.)
32 28.10 3HATh U IOHUMATh:! VYpoxk u3 yuenus | [loctpoenue
33 2.11 MOHATHSI MAKCUMYMa 1 HOBOTO anropuTMa
ITonsiTHEe MakcUMyMa U . .
MUHUMYMa (YHKIIUU, TOYKU MaTepuana NeCTBHH,
MUHUMYyMa (QYHKIIMU Ha
MUHUMYyMa, MaKCUMyMa, BBITIOJTHCHHE
oTpe3ke. TOUYKM MakCuMyMa
KPUTUYECKHE TOUKH (PYHKIIHH MPAKTHYECKHUX
U MuHUMYMa. Touku .
MaTeMaTH4ecKue 0003HAUCHHSI, 3a/laHui’

AHanu3 KOHTPOJIbHOM
paboTtel. MakcumyMm u

MUHUMYM (QYHKLIHH.

JIOKaJIbHOTO MaKCUMyMa U
MUHUMYMA. Touku
JIOKAJIBHOTO 3KCTPEMYyMA.
PaBeHCTBO NpOU3BOAHON
HYJIIO B TOYKE JIOKAJIBHOTO

BKCTpCMYMa.KpHTquCKHe

TOYKH.

QITOPUTM HAXOXKACHUS
HanOOIIBIIETO0 H HAUMEHBIIIETO
3HauUEHUN (PYHKIIMH Ha OTPE3KE
Y Ha UHTEPBAJE;

VYmers: Haxonuts HanbombIIee
W HaMeHbIITee 3HaUCHNE
(GYHKIIUHU, KPUTUYECKUE TOUKU

byHKIIIN




34 2,16.11 3HaTh ¥ IOHUMATb. KomOunupoBan | @poHTaIbHBIN
35 TeopeMmy 00 ypaBHECHHH HBINA ypPOK orpoc,
KacaTelbHOU BBITIOJIHEHHE
. Teopema 00 ypaBHEHUH
VYpaBHEHME KacaTeIbHOM. . Y METh: MPAKTUICCKUX
kacarenbHOU. [Ipumepsi. .
3aMMchIBaTh YpaBHEHHE 3a/laHui
KacaTeIbHOU K TpaduKy
(yHKIMH B TOUKE Xo
36 16.11 YMeTs: KombOunu- NHnuBuyanbHbI
Hcnonb3oBath Mpou3BoIH OBaHHBIN YpPOK | i ompoc
Haxoxnenue P JHYIO p yp poc,
[TpubnmxeHHbIC . | UIA IpHOIMKEHHOTO BBITIOJIHEHHE
NpUOTMKEHHBIX 3HAYEHUH .
BBIUMCIICHHUS. . BBIYHCIICHUS 3HAYCHUN QYyHKIIUU pOOJIEMHBIX U
¢yukuuii. [Ipumepsr.
MPAKTHICCKHX
3aJTaHUN
37 18,18.11 3HaTh ¥ NOHUMATh: VYpok uzyuenust | [loctpoenue
38 Kak no 3Haky npou3BoHON HOBOTO anropuTMa
[TonsiTHs BO3pacTanus U MOKHO 3aKJIFOYNTh, BO3PACTAET Marepuaia JIEUCTBUM, BbI-
yObIBaHUs GYyHKIUN Ha WM yobIBaeT pyHKIUS HA NIOJIHEHUE
npomexyTke. Teopema o MIPOMEKYTKE; pOOJIEMHBIX U
BoshacTanne i VOLIBAHNE BO3pPACTaHUU U YOBIBAHUM | YMETh: HAXOAMTH MO rpaduKy MPAKTUYECKHUX
b ?{111/1171 y (GYHKIIMM HAa IPOMEXKYTKE. | IPOMEXYTKH BO3pacTaHus U 3a1aHUI
i Omnpenenenue Touek yObIBaHUS HYHKLINY;
JIOKaJIbHOTO MAKCHMyMa U | HAXOJUTh HHTEPBAJIbI
MUHUMYyMa MIPU U3MEHEHUH | MOHOTOHHOCTHU (DyHKIIHH,
3HaKa MPOU3BOIHOM. 3aJIaHHOM aHaJIMTUYECKH,
HCCIIEeysl 3HaKu €€
IIPOU3BOJIHOM;
39 23.11 3HATh U NOHUMATh! Kombunu- [Toctpoenue
Bropas ipon3BogHas MOHSITHE BTOPOU ITPOU3BOTHOMN OBaHHBIN YPOK | aJlrOpHUTMA
b
kuuu. [IpousBoaHbie MEXAHUYECKUI CMBICI JEUCTBUI
[Ipon3BoHBIE BBICIIUX Pym . ’
Hé)ﬂ Koj BBICIIIUX TTOPSIIKOB. MIPOU3BOTHOM BBICIIUX TIOPSIKOB BBITTOJTHEHHE
DAIKOB. MexaHU4YeCKUi CMBICI YMeTh: HaXOAUThH MTPOU3BOTHBIC MPAKTUIECKHIX
BTOPOM MPOU3BOIHOM. BTOPOTO MOPSIAKA IIEMEHTAPHBIX 3aJjaHUI

byHKIMI




40 23,25.11 3HaTEL U IIOHUMATh: KomMOuuu- WNHauBuIyaIbHBI
41 VYr1BepxkaeHus: 00 SKCTpeMymax | poBaHHBIN YpoK | i ompoc,
Tpu yrBepxaeHus o KIIMU C €IMHCTBEHHOI COCTaBJICHUE
DkcTpeMyM (pyHKITHH ¢ PH YTBEDHA Pyru - o
> IKCTpeMyMe QYHKIIHH C KPUTUYECKOU TOUKOM OTIOPHOTO
€IMHCTBEHHOM " i
o . €IMHCTBEHHOMN YMeTs: KOHCIIEKTa
KPUTHYECKOH TOYKOM. M .
KPUTHYECKOH TOYKOH. [TpuMeHsITh BTOPYIO
MIPOU3BOJIHYIO JIJIS ONIpEeAETICHUS
TOYEK MUHAMYMa U MaKCUMyMa
42 25,30.11 YMeTh: Komb6unu- Onpoc o
43 MIPUMEHSITh aJITOPUTM POBaHHBIN YPOK | TEOPETHUECKOMY
HAXO0XJACHUS HAUMEHBIIIETO U MaTepuaty,
3aauu Ha MaKCUMYyM U Pa30op npumepoB 3aaau Ha
HauOOJIBIIETO 3HAYCHUS BBITIOJTHCHHE
MUHUMYM. MaKCUMYM U MUHHUMYM.
(GYHKIIUY TIPU PELICHUH MPAKTHYECKHUX
MIPUKJIAIHBIX 33]1a9 «HA 3a/laHui
IKCTPEMYM»
44 30.11 ACHUMIITOTHI K IPSIMOH. YMmeTs: Komb6unu- Omnpoc no
ACHMIITOTHI KPUBOH. pelaTh NPUKIaIHbIE 334 «Ha | POBAaHHBIA YPOK | TEOPETHUECKOMY
Hakmonnbie IKCTPEMYM» C TTIOMOIIBIO BTOPOI MaTepua
Acumnrotsl. JIpoGHO- ’ PEMYM> ¢ B P pHaLy,
. TOPU30HTANILHBIE MIPOU3BOTHOM BBITIOJTHEHHE
TuHeHas QyHKIuUS.
BEPTHKATHHBIC AaCHMITTOTHI. MPAKTUICCKHX
JpobHo-nuHelHbIe 3aJlaHuN
(GyHKLIHU.
45 2,2.12 3HATL ¥ TIOHUMATh: Komb6unu- Ompoc no
46 [Moctpoenwne rpaduxos CXeMy HcclieIoBaHus (QYHKIUU, | POBAHHBIN YPOK | TEOPETUYCCKOMY
KIIMH ¢ TOMOIIBIO METO]T TOCTPOeHUs rpaduka MaTepuan
Pymxn roMott [TocTpoeHue pa3mUyHBIX cTon ) POCHHA TP ¢ pHaiy,
MIPOU3BOAHOM. o 4&THOU (Heu€THOM) PYHKIIUU BBITIOJTHEHHUE
rpauKoB QyHKIIMA.
[ToaroroBka k YMeTs: MPAKTHIECKHUX
KOHTPOJILHOH paboTe. MPOBOJIUTH UCCIIEIOBAHNE 3aJaHIHN
(GYHKIMHU U CTPOUTH €€ rpaduk
47 7.12 VYpok koutposnst | KonrponbHas
KonTtposbHas padora Ne «IIpumenenne POT KORTPOI P
N 3HaHUi, yMeHuit | pabora
3 no Teme: NPOU3BOIHOID)

1 HaBBIKOB

§ 6. IlepBooOpa3nas u unTerpaJ. (13 4.)




48
49
50

AHanu3 KOHTPOJbHOU
pabortsl. [lonstue
nepBooOpa3HOM.

7,9,9.
12

[TonsiTre nepBoOOpa3HON.
dopmyia s
epBOOOPa3HOM.
Heonpenenenusiii
uHTerpail. OcCHOBHOE
CBOMCTBO
HEONPEIEeIEHHOTO
WHTETpaa.

YMers:

Haxonuts onny u3
MepBOOOPA3HBIX; TOKA3bIBATD,
gyro QyHKIuA F aBnsercs
nepBooOpasHoit s Gyukimu f.
Haxoaute mepBooOpasHbie IS
CyMMBbI (DYHKITUH U
MpOU3BeICHUS (DYHKIIUU HA
YHCII0, UCIIOJIb3Ys CIIPABOYHbBIC
MaTepuaibl. 3HaIT, KaK
BBIYHCIISIOTCS
HEOIpe/IeIEHHbIC HHTETPAJIBI
3HaTh U NOHUMATE!

MIOHSTHE HEONPEEIEHHOTO
WHTErpaa, npaBuia
WHTETPUPOBAHUS;

MpaBUJIa HAXOXKACHUS
MepBOOOPA3HBIX OCHOBHBIX
ANIEMEHTapHBIX  (YHKIIHIA;
YMeTh:

Haxomuts mepBooOpa3Hbie
(GyHKIUH B cllydasx,
HEMOCPECTBEHHO CBOJISALINXCS K
MIPUMEHEHUIO TaOJINIIBI
MepBOOOPA3HBIX U TIPABHIT
WHTETPUPOBAHUS

Ypoxk u3ydyeHus
HOBOT'O
MaTepuaia

CocraBnenue
OTIOPHOT'O
KOHCIIEKTA,
BBITIOJIHEHHE
pOOJIEMHBIX U
MPAKTUIECKHIX
3aJaHUuN

51

[Tnomans
KPUBOJMHEHHON
Tpanenuuu.

14.12

KpuBonunelinas tpanenus.
[Tmomaae KpUBOIMHEHHOM
Tpaneuuu. MuTerpanpHas

cyMMa.

3HATh U NOHUMATh!

UYTo Ha3bpIBalOT KPUBOJIUHENHOMN
Tpaneuuen, IOHUMaTh IIOHATHE
WHTETPAIIBHON CYyMMBI

YMeTh: n300paxarhb
KPUBOJIMHEWHYIO Tpaneuuo,
HaXOJUTh IIOIAb

Ypok uzyueHus
HOBOTO
Marepuana

OpOoHTAIBHBIN
orpoc,
COCTaBJICHUE
OIIOPHOTO
KOHCIIEKTa




KPUBOJIMHEWHOW Tpareiuu 4yepes3
Mpezel UHTErPAIbHON CyMMBI

52 14,16. 3HATL U IOHUMATE. VYpoxk 3akpen- NunuBuayanbHbI
53 12 [TonsTHE OMIPEnEeIEHHOTO JICHUS 13- i ompoc,
UHTETpaja, TeOMETPHUCCKUI YYEHHOTO BBITIOJIHEHHE
WuterpupoBanue QpyHKIHH.
. CMBICJI OTIPEIETICHHOTO MmaTepuana MPAKTUYECKUX
. OmnpeneneHHbIi HHTErpall. .
OmnpeneneHHbI HHTETPA. . UHTErpaja 3aJaHuN
['eomeTpuyeckuil CMbICH
YMers:
OTIpeIeIEHHOr0 UHTEerpaa. .
Beraucnare onpeneneHHbIn
UHTErpa, MoJb3ysich
Tr€OMETPHUYECKUM CMBICIIOM
54 16.12 3HaTh ¥ IOHUMATb! Ypok- Brinonnenue
B 4em 3akiogaercst MeTo PaKTUK NPaKTUIECKUX
[Ipubnmxennoe A p ™ P .
HuxHss u BepxHsis MPUOIMHKEHHOTO BBIUUCIICHUS 3a/laHui
BBIUKCJICHHE
MHTETpaJIbHAs CyMMa. OTIpeJIeIEHHOT0 UHTErpaia
OTIPEICIIEHHOTO
Metop Tpamnenuu. YMeThb:
WHTETpaa. =
[TpuGMMKEHHOTO BHIYHCIATH
oIpeJieIeHHbI HHTEerpall
55 21,21, 3HaTh U NOHUMATh: Vpok u3 yuenust | CocraBiieHHe
56 23.12 ®opmyny Hetorona —JIeitOnuma | HoBoro OIIOPHOTO
o7 YMeTb: BBIUUCIATH Marepuaia KOHCIIEKTa, pa-
OTpeJIeJIeHHbIN MHTEerpal 6ota ¢
Teopema HproToHa- bex par,
dopmyna HeroToHa- - TUTOIIA b KPUBOJIMHEHHBIX JIeMOHCTpAIn-
o Jletonuna. [pousBoanas .
JleiiGHMIA. HTErDAA Tpamnennii, orpaHuYeHHBIX OHHBIM
para. JIUHUSMH, UCTIONB3Ys (POPMYIIbI MaTepHaAIOM,
Herotona — JleitOnura BBIIIOJIHEHHUE
MPAKTHYECKIX
3aJlaHuu
58 23.12 3HaTh U NOHUMATB! Kom6unupoBan | ®poHTanbHbIN
. . CBoiicTBa ornpeneneHHoro HBINA ypOK oT1poc
CBoiicTBa ornpeieneHHbIX CBoiicTBa OnpeeneHHOro
WHTETpajIa COCTaBIICHHE
WHTETPAJIOB. uHTerpaia. [lpumepsr.
YMmersb: OTIOPHOTO
[IpuMeHATH CBOMCTBA KOHCIIEKTA,




59 omnpezaeneHHoro uurerpana nmpu | KomObunupoan | @poHTaNbHBIN
IIpumeHenune [Tnomanp kpyra. O0vem BBIYMCIICHUH HBIN YPOK ompoc
oTpeeIeHHBIX Tena BpamieHus. Macca COCTaBJICHUE
UHTETPAJIOB B CTEpPKHS IIEpEMEHHON OIIOPHOI'0
FeOMETPUUYECKUX U wiockocT. Padora KOHCIIEKTa,
du3nUecKux 3amadax. AIIEKTPUYECKOTO 3aps/a. BBIIIOJIHEHHE
[TonroroBka k JlaBieHue KHUIKOCTH Ha pOOJIEMHBIX U
KOHTPOJIbHOM padore. cTeHky. LleHTp TsxecTu. IPAKTUYECKUX

3aJIaHUN

60 KonrpoabHas padora Ne 28.12 «IlepBooOpa3Has n YpoK ROHTPOILY Konrpoxeras

3HaHUU, yMeHU# | paboTa
4 no Teme: HHTErpajm
Y HaBBIKOB
§7. PaBHOCWJILHOCTH YPABHEHHUIl U HEPaBeHCTB (4 4.)
61 28,30. 3HATL U IOHUMATE. Ypok- Brmmonaenue
62 12 NmeroT npencraBieHue o MPAKTHUKYM MIPAKTUYECKHUX
PaBHOCUJIBHOCTH YPABHECHUM. 3aJaHui
3HAIOT OCHOBHBIE YTBEPKICHUS
0 PaBHOCUJIBHBIX
AHanu3 KOHTPOJILHOMN peoOpa3oBaHUsAX; OCHOBHBIE
paboTel. PaBHOCHIIBHBIE CHOCOOBI paBHOCHJIBHBIX
npeoOpa3oBaHuUs MIEPEXO/I0B.
ypaBHEHUH YMeTs:
IIPOU3BOJIUTH PABHOCHJIBHBIE
MIEPEXO0/IbI C LEIbI0 YIPOLICHUS
ypaBHEHHUS; pelaTh ypaBHEHHUS C
MTOMOUIBIO0 PABHOCUIIBHBIX
peoOpa3oBaHMi
63 3HaTh ¥ TOHUMATh PEIICHUS KomOunupoan | Ormpoc mo
64 PABHOCHIILHELC HEpaBEHCTB © O,Z[HOf/iI HBIN YpOK TEOpeTH-
IIEPEMEHHOM, Y METB! YECKOMY
npeoOpa3oBaHMs
n300pakaTh Ha IIOCKOCTH marepuainy,
HEPABEHCTB .
MHOKECTBO pELICHH BBITNIOJTHEHHE
HEPABEHCTB C OJIHON PaKTH-




nepeMeHHbIMU. Mcronb3yroT s
pelieHust Mo3HaBATENbHbIX 3a1a4
CIPABOYHYIO JIUTEPATypy

qyecKuX3adaHui
WHIUBUyaITh-
HbBIE 3aaHUs

§ 8. YpaBHenus caencrus. (8 4.)

65 YpaBHEHME-CIIENCTBUE. 3HaTh ¥ HOHUMATH: Ypok- Beinonnenue
Ilepexon K ypaBHEHHUIO- NwmeroT npencraBieHue o IPAKTUKYM IIPAKTUYECKUX
ciencreuto. Kophy, BO3MOXHBIX [OTEPIX WIIH 3a1aHUI
HOCTOPOHHUE JUIsSl JAHHOTO | MPUOOPETEHUSIX KOPHEH U My TsIX
ypaBHeHus. [IpoBepka WCIIPABJICHUS JaHHBIX OLIMOOK
IIOJIyYE€HHBIX KOPHEH. YMers:

Bo3sBeneHue ypaBHeHuUs B BBIIIOJIHATH IIPOBEPKY
HaTypaJIbHYIO CTEIIEHb II. HalJCHHOIO PELIEHUS C
[TonsaTHe ypaBHeHus-
J— [TorennupoBanue MOMOILIBIO TIOACTAHOBKH U y4eTa
ypaBHeHHsL. OCBOOOXIeHUE | 00JIACTH JOIIYCTUMBIX 3HAYEHUH;
YpaBHEHHUS OT MIPEIBUJIETH BO3MOXKHYIO
3HameHarens. [lpuBeaeHue | motepro win npuoOpeTeHue
NOJO0OHBIX YWIECHOB. KOPHS U HaXOUTh IyTH
[TpuMeHeHne HEKOTOPBIX BO3MO’KHOT'O U30eTaHus
(bopMyI1, MPUBOASIINX K OLINOOK.
YPaBHEHHIO-CIIEACTBHIO.
IToTepst KOpHEW ypaBHEHUS.
66 3HATh U IOHUMATB!
67 VYTBepKIeHNE O BO3BEICHUH
YPaBHEHUS B YETHYIO CTEIIEHbD,
WppanmoHanbHble II0YeMY BO3BE/ICHUE YPaBHEHUS
Bo3Benenune ypaBHeHus B ypaBHeHus. Bozenenue B YETHYIO CTENIEHb MOXKET
YETHYIO CTETEeHb YpaBHEHHUS B YETHYIO MIPUBECTH K MOSBICHUIO
CTEIICHB. IIOCTOPOHHUX KOpHEM
YMerp:
pelaTh uppauoHaAIbHBIE
ypaBHEHUsI, JIeJIaTh TPOBEPKY
68 [TorennupoBanue Anroputm 3HAaTh ¥ NOHUMATh: Kom6unu- Pabota c
69 YPaBHEHUH. MOTEHLIPOBAHMUS CrniocoOslI pereHust POBaHHBIN YPOK | JEMOHCTpa-




JorapupMHUECKUX JorapupMUUECKUX YpaBHEHUH, LIUOHHBIM
YpaBHEHHUH. [IOHUMATh, [IOYEMY MaTepUajoM,
MOTEHIIUPOBAHUE COCTaBJICHHE
JTOrapuMUUECKUX ypaBHEHUH OIIOPHOI'0
MOJKET ITPUBECTH K MOSBICHUIO KOHCIIEKTa
IIOCTOPOHHUX KOPHEH
YMersb:
pears jgorapudmuyeckue
ypaBHEHMs, e7IaTh IPOBEPKY
70 OcB00O0Xk/1eHNs ypaBHEHUN | 3HATh U NOHUMATD: Komb6unuposan | CocraBieHue
OT 3HaMEHATeIs. nepedyeHb npeoOpa3oBaHuil, HBIN YpOK OIIOPHOTO
Hpyrue npeobpazoBanus,
IPHBOAIIHE K [TpuBenenne no100HbIX KOTOpBIE IPUBOJAT K MOSIBIECHUIO KOHCIIEKTAa,
P YJICHOB YpaBHEHHSI. [IOCTOPOHHUX PELICHUN WIN BBINOJIHEHHE
YPaBHEHHUIO-CJIEICTBHUIO. o
[IpumeHeHre HEKOTOPBIX roTepe KOpHel. 3HaTh pa3InyHbIe IPAKTUYECKUX
bopmyst. CocoObI pelIeHnit ypaBHEHUH, 3aJaHui
71 IOHUMATL HEJOCTATKU U KomOunupoBan | Pabota c
JOCTOMHCTBA KaXJI0r0 crioco0a | HbIi ypoK pa3gaToYHbIM
[TpuMeHeHNEe HECKOJIBKUX )
. [TpeobpazoBanus, YMerTs: MaTepuaioM,
npeoOpa3oBaHU,
O — NPUBOJIAIINE K YPABHEHHIO- | IPUMEHATH Pa3IUUHbIE CIOCOOBI BBITIOJIHEHHE
p cienctuto. [Ipumepst. pelieHnii ypaBHEHU BbIOUpaTh pOOJIEMHBIX U
YPaBHEHHUIO-CJIEICTBHUIO.
panMoHaIbHbIE CTIOCOObI IIPAKTUYECKHUX
peleHuit 3aaHuN.
12 Vpoxk koutpons | KonrponsHas
KonTposbnas paGora Ne 3HaHWUW, yMeHull | paboTa
5 o reme: Y HaBBIKOB
§ 9. PaBHOCH/IBHOCTH YpaBHeHHII M HepaBeHCTB cucremaM. (13 4.)
73 CHcTeMa ypaBHEHHI. 3HATh ¥ [IOHMMATh: KaK Kombunu- Cocrasnenue
[MousTHE pelenus 3allMChIBAIOTCs CUCTEMbBI pOBaHHBIﬁ YPOK OIIOpPHOT'O
AHaM3 KOHTPOIHHOU AQBHEHHI 1 HEPABEHCTB, YTO
a00TBI OCH(IZBHHe CHCTEMEL PaBHOCHIIBHOCTH zg?,BIBaIOT pemeEH/IeM CI/IC,TCMBI 4TO FOHCHETE,
EOHHTI/I;I ABYX CHCTCM. 3HAYUT PELINTH CUCTEMY , BOITTOHCHIE
’ PaBHOCHIIBHOCTH : TPaKTHICCKUX
YMmeTs: o
3a/laHui

ypaBHEHHsI (HEpaBEHCTBA)

3anuceBaTh COBOKYITHOCTH




cucreme. PaBHOCHIIBHOCTD
ypaBHEHHUs (HEPABEHCTBA)
COBOKYITHOCTH HECKOJIBKUX
CHCTEM.

ypaBHEHUI U HEPABEHCTB,
PaBHOCUJIbHBIX YPaBHEHUSIM U
HEpaBeHCTBaM

74 3HATh ¥ MOHUMATh: KomMOunu- Onpoc 1o
75 Kak pemats nppauuoHasbHbIe 1 POBaHHBIN YPOK | TEOPETHUUECKOMY
76 nmorapu(MUIecKue ypaBHEHHUS C MaTepHaTy
b
77 Pelmermte VDABHEHIH ¢ AJFOPHTM pelIeHHs NOMOLBIO PABHOCHJIBHBIX CHCTEM e —.
. aBHEHMH, YTO SBIIICTCS
yP YPaBHEHUH C IIOMOLIBIO yp ’ N MPAKTUYECKUX
[IOMOIBIO CUCTEM. pelieHreM ypaBHEHHH BfS—
CUCTEM. VMeTh:
Pewate uppanuoHanbHbIe U
norapuMUIecKue YpaBHEHUS C
TTOMOIIHIO PABHOCHIILHBIX CHCTEM
78 3HaThL ¥ MOHUMATE: Komb6unu- NuauBunyanpHbl
79 Kak pemats uppanvoHaibHbIE U pOBaHHI)If/'I YPOK " OIIpoc,
nmorapuMUYecKue ypaBHEHUS, IOCTPOCHHE
Teopema o COZIEpIKAIHMX POU3BEICHHE U
alropuTMa
PpaBHOCHMIIBHOCTH Ipo0b C TOMOIIBIO PABHOCHIIBHBIX o
— o JICHCTBUM,
YpaBHeHHs BUIA ypasaeHus f(a(x))=f(B(X)) | cucrem ypaBnenwuii, uto sBasercs SEIIOMHCRIe
f(a(x))=F(B(x)). CHCTEME ak =& peLIeHUEM ypaBHEHUI
a€EM VMeTh: MIPAKTUYECKUX
/;(ce M. Pemate uppanmonaibHbie U 3alaHnun
norapuMUYeCcKue ypaBHEHUS,
COJICPIKAIIUX MPOU3BEICHHUE C
ITOMOII[bIO PABHOCHJILHBIX CHUCTEM
80 3HATh ¥ IOHUMATh: KomOuum- NuauBuayanbHbI
81 Kax pemars nppanuoHanbHbie 1 POBaHHBIN YpOK | i ompoc,
82 Jorapu(pMUIECKue HEPaBEHCTBA C IOCTPOCHHE
83 AJNTOPHTM pelieHHs [TOMOIIbIO PABHOCHJIBHBIX CHCTEM alropuT™Ma
Pemenue HepaBeHCTB C yYpaBHEHUI, YTO SBISIETCS o
HEPABEHCTB C TOMOIIBIO JECHUCTBUH,
IIOMOIIBIO CUCTEM. pelIeHUEM HepaBEHCTRA
CUCTEM. BBIIIOJIHCHUE
Ywmertsh:
Pematp upparnuonanbHble 1 HpaKkTHECCKNX
3aJaHUHU

JIOFapI/I(l)MI/I‘IeCKI/Ie HEPABCHCTBA C
IIOMOIIBIO PaBHOCHJIBHBIX CUCTEM




84 3HAThH U IOHUMATh: KomOunu- OpoHTaTBHBIN
85 TeopeMa 0 Kak peuiaTte UppanroOHAIbHBIC 1 pOBaHHBIﬁ YPOK onpoc
PABHOCHITBHOCTH sorapuMUIECKHe HEPaBEHCTB, IOCTPOCHHE
coJcpiKalux IMpon3BCACHUEC U
nepasenctsa f(a(X))>f(B(x)) J(I) 611)) . ;Ié o 1;10 . BI[HOCI/IJ'II’HLIX aIropuT™Ma
ak > p& AP HIbIO P neiictuii, pabota
CUCTEMaM ‘(: M M CUCTEM HEPABEHCTB, YTO SABJIAECTCS c
HepaBeHCTBa BH2a « :E PCIICHUCM HCPABCHCTBA
f(a(x))>f(B(x)). e Vmerts: JICMOHCTpAaHOH-
a«fﬂ«:QHMHHﬁCHWmﬁ Pemrate nppanyvoHanbHbIe U HBIM
a “f M norapuMUUecKre HepaBeHCTBA, MatepHalioM,
ASLE COZlepIKaIINX TIPOM3BENICHHE 1 BBITIOJTHCHHE
TCOPCMBI. JIpOOb C TTOMOIIBIO HpaKTH?eCKHX
PaBHOCUIIBHBIX CUCTEM 3aflaHni
§ 10. PaBHOCHJIBHOCTH YPaBHEHHM I HA MHOKeCcTBaX. (7 4.)
86 3HATh U MOHUMATh: Vpok uzyuenus: | CocraBiieHH€
v Kakwue YpaBHCHUA HA3bIBAarOT HOBOTO OIOPHOTO
aBHEHUS, PABHOCHIIbHBIE
p ’ p PaBHOCUJIBHBIMU Ha MHOKECTBC, MaTepI/IaJIa KOHCIIEKTA, pa_
Ha MHOXCCTBC. YTO HAa3bIBAIOT PABHOCHIILHBIM Ha 60Ta C
[TpeobpazoBanus
p P 5 MHOKECTBE IIEPEXO0I0M JIEMOHCTDAIIH-
OcHOBHBIE TIOHSATHS. MPUBOJISIINE JAaHHOE VMeTh: OHHBIM
YpaBHEHUE K YPABHEHUIO, OmnpenensiTe MHOXKECTBA, HA
PaBHOCUIBHOMY €MY Ha KOTOPOM PaBHOCHJIbHBI YPaBHEHUS MatepnaioMm,
BBITIOJTHEHHE
MHOJKECTBE.
MPAKTUICCKHUX
3aJlaHuN
87 3HATh U IOHUMATB! Kombunu- @poHTAIBHBIN
Yr1BepxkaeHus, .
88 CriocoObI pereHwst POBaHHBIN YPOK | OTIpOC,
Bo3Benenune ypaBHeHus B UCIIONIb3YEMbIE TIPH .
WppalMOHATLHBIX YPaBHEHUH U BBITIOJTHEHHE
YETHYIO CTEIICHb. BO3BECJICHUU YPaBHEHUS B N
ypaBHEHUH, COJEPIKAIINX MPAKTUYECKHIX
YETHYIO CTETICHb.
MOJ1YJIb C IOMOIIIbIO 3aJlaHuu
89 PaBHOCHIILHBIX TIEPEXO0JI0B HA VYpok uzyuenust | CocraBineHue
ANTOpUTM YMHOXEHUS MHOKECTBE, UTO SIBIISICTCS HOBOTO OIIOPHOI'O
YMHOX€EHNE ypaBHEHUS .
Ha GYHKIHIO ypaBHEHHUS Ha (QYHKIUIO. pelIeHneM TaKuX YpaBHEHHH MaTtepuana KOHCIIEKTa,
i ' IIpumepsl. YMers: BBITIIOJIHEHHE

Pemarn YpaBHCHHA C ITOMOIIBIO

MIPaKTH-




PaBHOCHUJIBHBIX IIEPEXOJ0B HA
MHO>KECTBC

YCCKUX3aJaHHUHU

90 Vpok n3yuennst | CocraBieHue
[TpuBenenne mo100HBIX .
3HaTh ¥ IOHUMAT! HOBOT'O OIIOPHOT'O
Hpyrue npeobpazoBanus wieHoB. [IpuMeHnenue .
9 CriocoObl pelieHust ypaBHEHHM U | MaTepuaia KOHCIICKTA,
ypaBHeHui. [Toaroroska HEKOTOPBIX (POPMYIL.
. HEPaBEHCTB BBIIIOJIHEHHE
KOHTPOJIbHOH pabore. AJITOPUTMBI pelIEeHUs
o YMers: IIPAKTUYECKUX
YpaBHEHHUH.
Pewate ypaBHeHus u 3a1aHUHU
91 HEPaBEHCTBA VYpok 3akpen- NuauBuayanbHbI
[IpuMeHeHrne HECKOJIbKUX JICHUS U3- ¥ ompoc,
peoOpa3oBaHUM. YUEHHOTO CaMOCTOSITENIbHAS
MaTepuaia paboTta
92 «YpaBHEHUSA-CJICACTBHS. VYpoxk kouTposist | KonTponsHas
KonrpoabHas padora Ne PaBHOCHWJIBHOCTH 3HaHUU, yMeHU# | paboTa
5 o Teme: YPaBHeHMIi HA Y HaBBIKOB
MHOKECTBAX».
§ 11. PaBHOCHJILHOCTH HEPABEHCTB HA MHOKecTBax. (7 4.)
93 Hepasencrsa, 3HATh ¥ MIOHUMATh: VYpok wm3yuenus | Onpoc mo
PaBHOCHJIbHBIE HA Kaxue HepaBeHCTBa HAa3bIBAIOT HOBOT'O TEOPETUUECKOMY
MHO’KeCTBE. PaBHOCHUIIbHBIN | paBHOCUIIBHBIMU HAa MHOXECTBE, | MaTepuaia MaTepuany,
AHanu3 KOHTPOJILHOM IIEPEX0/1 HA MHOXKECTBE. YTO Ha3bIBAIOT PABHOCUJIBHBIM BBITIOJIHEHHE
paboTel. OCHOBHBIE OcHoBHbIE IPe0Opa30BaHuUs | IEPEXOA0M Ha MHOXKECTBE OT MPAKTUYECKUX
MOHSTHSL. HEPABEHCTB, MPUBOJSALINX | OJAHOIO HEPABEHCTBA K JPYTOMY 3a/laHui
JIAHHOE HEPABEHCTBO K YMeTh:
HEPABEHCTBY, BrInonHATE paBHOCHIIBHBIE
PaBHOCUIIBHOMY €MY. peoOpa30BaHUs HEPABEHCTB
94 Jloka3zaTenbCcTBo 3HATh U IOHUMATB! Ypok OpOoHTAIBHBIN
95 YTBEPKJICHH, Kak onuceiBatores te 3aKpeIUICHUA ompoc
UCIIOJIb3YEMBIX NPU MHO>KECTBA YHCEJl, HA KAKIOM U3Y4EHHOTO BBITIOJIHEHHE TPO-
Bo3Benenue HepaBEeHCTB B
HETHVIO CTENCHE BO3BEJICHUU HEPABEHCTBA B | U3 KOTOPBIX MOJy4aeTCst MaTtepuana OJIEMHBIX U
y ' HaTypaJIbHYIO CTETIEHb. HEPAaBEHCTBO, PABHOCWJIBHOE Ha IPAKTUYECKHUX
ANTOpUTM BO3BENIEHUS 3TOM MHOKECTBE, HICXO/THOM 3a/laHui

HCPAaBCHCTBA B

HCPABCHCTBY ITPH BO3BCACHNUNU




HATYPaJIbHYIO CTETICHbD.

HEPaBEHCTBA B YETHYIO CTEIICHb
YMETh:

Pemate HepaBeHCTBa, UCIIOIB3YS
BO3B€H€HH€]3HGTHYK)CTCHCHB

96 VY1Bepxaenus, 3HaTh U MOHUMATh: Ypok Onpoc o
UCIIOJIb3YEMBIE IIPU Kak onuceiBatorcs e 3aKperIeHUs TEOPETUUECKOMY
YMHOKEHUE HepaBEeHCTBA YMHOXEHUH HEPaBEHCTBA MHO>KECTBA YHCEl, Ha KaKJIOM U3Y4YEHHOTO MaTepuaty.
Ha QyHKIHIO. Ha QYHKIHIO. AJITOPUTM 13 KOTOPBIX MOJy4aeTCst MmaTepuana CamocTosTenbHa
YMHOKEHUSI HEpaBEHCTBA HEPaBEHCTBO, PaBHOCHIIBHOE Ha s paboTa.
Ha QYHKIHIO. 3TOM MHOKECTBE, HICXOITHOM
97 HEPaBEHCTBY IIPU BO3BEICHUU Kom6unupoBaun- | HIuBHIyanbHBI
HEPABEHCTBA B YETHYIO CTENIEHb | HBIK ypOK C | # OIIpoc
[TpuBenenne no100HbIX YMers: UCTIOJIb- COCTaBJICHHE
YJIEHOB HEPABEHCTBA. Pemarts HepaBeHCTBa, ucnonb3ys | 3oBanueM KT | omopHOTO
[IprumeHeHre HEKOTOPBIX YMHOXXEHUEM Ha (QYHKLUIO KOHCIIEKTa,
Hpyrue npeobpazoBanus
HCpaBCHCTE. bopmyn. Anroputmsl pabora c
HEKOTOPBIX IPYTHUX JEMOHCTpa-
npeoOpa3oBaHui ITUOHHBIM
HEPAaBEHCTBA. MaTepHaioM
98 Kom6unu- CocraBnenue
POBAaHHBIN YPOK | OIIOPHOTO
[IpumeHeHre HeCKOIbKUX KOHCIIEKTa,
npeoOpa3oBaHuil. BBITIOJIHEHHE
PaKTUIECKUX
3aJaHUN
99 Kom6unum- Ormpoc no
[IpaBuna pemenus POBAHHBIN YPOK | TEOPETUYECKOMY
HECTPOTHUX HEPABEHCTB. marepuainy,
Hectporue HepaBeHcTBa.
AJTOpUTM pELICHUS COCTaBJICHUE
HECTPOTUX HEPABEHCTB. OIIOPHOI'O

KOHCIICKTa




12. MeToa npoMeKyTKOB JIJIsl YPABHEHUI ¥ HepaBeHCTB. (5 4.)

100 1 3HATh ¥ TOHUMATH: KomOunupoBan | MHIUBHIIyaTbHBI
yTBep)KI[CHI/IH 0 PaBHOCHIIBHOCTH HBIN YPOK clu OIpoc, pa60Ta C
YPaBHCHHI C MOJYJISIMH CUCTEMAM | ycroIb30BaHKe | Je-
Meto MpOMEKYTKOB.
AL TP Y HCpaBCHCTB M UKT MOHCTPAI[MOHHEI
VYpaBHeHUs ¢ MOAYIISIMU. AJITOpUTM pELIeHUS VMeETh:
aBHEHUS C MOIYJISIMUA P M MaTcpHajoM,
. ClIaThb AdBHCHUS C MOAYJIAMU
yp Y P Y BBIIIOJIHEHHE
MCTOOM IIPOMEIKYTKOB
MPaKTUYECKUX
3aJIaHUN
101 1 3HATh ¥ IOHUMATE: KomMOunu- NuauBuayanbHbI
Crioco0 penieHnst HEpaBEHCTBA C pOBaHHBIﬁ YPOK " ompoc,
MOZLYJSIMA COCTaBJICHUE
YMerth:
Meto MpoOMexKyTKOB.
HepapencTsa c A IIp Yy Pewmate HEpaBeHCTBA C MOIYJISIMU OTIOPHOTO
Anroput™m perieHus METOZOM IIPOMEXYTKOB
MOIYJISIMHU. KOHCIIEKTA,
HEPaBEHCTB C MOAYJISIMH.
pabora ¢
JI€EMOHCTpa-
[IUOHHBIM
MaTepuaioM
102 2 3HaTh ¥ IOHUMATE. KomMOunu- Ormpoc mo
103 | Merox unrepsanos s B 4em 3aKiiodaercs MeTox POBaHHBIN YPOK | TEOPETUYECKOMY
o HHTCEPBAJIOB JJIsI HCIIPEPBIBHBIX
HETPEPHIBHBIX (PYHKITUH. Merto nHTEpBAIOB AJIsSt PBAIOB /L pep Matepualy,
y yHKumit BBIOIHEHHE
[ToaroToBka k HENPEPBIBHBIX (PYHKIIUHA. i
5 a6 YMeTh: HPAKTHYECKUX
KOHTPOJIBHON pabOTe. Pemiate HepaBeHCTBA METOAOM o
3a1aHUI
HWHTCPBAJIOB
104 1 «PaBHOCWIBHOCTH HEPABEHCTB VYpoxk kouTpoisist | KonTponsHas
Konrpoabnas padora Ne HA MHOecTBax. Meroz 3HaHWUN, yMeHU# | paboTa
6 mo Teme: MPOMEKYTKOB /151 YPABHEHUI Y HaBBIKOB
W HEPABEHCTBY.
§ 13. Ucnosib30BaHMe CBOMCTB (DYHKIMH NIPH PeLICHUH YPABHEHHUI M HEPaBeHCTB. (5 4.)
105 | Ucnons3oBanue obacreit 1 [TpuMepbl HCTONB30BaHKs | 3HATh U HIOHUMATh! Kom6unupoBan- | HauBuIyanbHbl

CYIIECTBOBaHMS (DYHKIMH

oOnacreit pyHKIMIA.

crnocoObl  objactelt  cyrect-

HBIH  YpPOK C

it ompoc, pabota ¢




BOBAHMS, HEOTPHULATEIBHOCTH, | UCIIONb- ne-
OIPaHUYECHHOCTH, 3oBanuemM KT | MOHCTpauHOHHBI
MOHOTOHHOCTH (DyHKIIHIA. M MaTepHajoM,
YMeTs: BBIIIOJIHEHHUE
MPUMEHSTh JaHHbIE CIOCOOBI K MPaKTUYECKUX
PELIEHHUIO YpPaBHEHUW M Hepa- 3aaHuI
106 | Ucmonws3oBanue [Ipumepsl UCTIONIB30BAHUST | BEHCTB VYpok wuzydenus: | @poHTaIbHBII
HEOTPHULATEIbHOCTU HEOTPULATEIbHOCTH HOBOT'O omnpoc,
byHKIHIA. byHKIMi MaTepuaia COCTaBJICHUE
107 | Ucnonb3oBanue Ypok-uc- OIIOPHOT'O
OTPaHUYEHHOCTH Hpuvepsr HCTIOMIL3OBAMIA CJIeIOBaHHE KOHCIIEKTa,  BbI-
A — OTPaHUYEHHOCTU (QYHKITHIL. OHCHIC
108 | Ucnoaws3oBanue VYpok-uc- npoOJEMHBIX |
MOHOTOHHOCTH U CJICIOBaHHUE IIPAKTUYECKHUX
IKCTPEMYMOB G YHKIUI 3a1aHUI
109 Kom6unuposan- | CocraBnenue
HBII YPOK C OIIOPHOT'O
Hcnons3oBanue cBOWCTB IIpumeps! nCronb30BaAHMS HCIIOJIb- KOHCIIEKTa,  pa-
CHUHYCa ¥ KOCHHYCA. OTPaHUYEHHOCTH (PYHKLMH. 3oBanueM KT | 6ota c
pa3aTOYHBIM
MaTepUaIoM
§14. Cucremsbl ypaBHEeHHI ¢ HECKOJIBKUMHU HEM3BECTHBIMH. (8 4.)
110 OCHOBHBIE ITOHATHA. 3HATL ¥ IOHUMATD. KombOunu- NunuBuayanbHbI
111 Pemenne cucreMsl 1Byx OCHOBHBIE YTBEPKIAECHUSA O POBaHHBIN YPOK | i ompoc,
YPaBHEHHUH C IByMs PaBHOCHJIBHOCTH CUCTEM IIOCTPOEHUE
PaBHOCHIIBHOCTB cUCTEM
HEU3BECTHhIMU. Pemenue YMeTs: anropuTMa
CHCTeMBI TpexX ypaBHeHHi ¢ | [IpousBoauts mpeoOpa3oBaHus, JEHUCTBU,
TpeMsi HEU3BECTHBIMHU. MPUBOJISAIINE K PABHOCHIBHOCTH BBITNIOJTHEHHE




HecoBMeCTHOCTh CUCTEMBI. | CUCTEM, pelIaTh CUCTEMBI PaKTUYECKUX
PaBHOCHIIBHOCTB cUCTEM YpaBHEHUH 3aJaHUU
ypaBHeHul. [Ipocreiimue
YTBEPXKJICHUS O
PaBHOCUJIIbLHOCTH CUCTEM
ypaBHeHui. Meron
IIOJICTAaHOBKH. JIMHEHHEIE
npeoOpa30BaHUs CUCTEM.
112 3HaTh ¥ IOHUMATb! Kom6unu- Brinonnenue
113 Kakue npeoOpa3oBaHus POBaHHBIN YPOK | IPAKTHUYECKUX
OCHOBHbIE TOHSTHS. MPUBOJAT K CJIEICTBUIO CUCTEMBI 3a1aHUI
[TpuBenenne no100HBIX. YpaBHEHUH, IOYEMY
Bo3BeneHue B 4eTHYIO HE00X0IMMO MPOBOIUTH
Cucrema-cneacTBue crerieHb. OCBOOOXKICHHE OT | TIPOBEPKY MOCIE TAKUX
3HaMEHaTeNeH. npeoOpazoBaHMi
[ToreHMpoBaHue. YmeTh: BeinosHATh
[Tpumenenue GhopMyIL. npeoOpa3oBaHus, TPUBOISIINE K
CJIEJICTBUIO, PELIaTh CUCTEMBI
ypaBHEHUH
114 3HaTh ¥ NOHUMATH: Komb6unu- @pOHTAIBHBII
115 YTBepKIeHUE 0 METOJIE 3aMEHBI | POBAHHBIN YPOK | OHpOC,
HEU3BECTHBIX COCTaBJICHUE
Metox 3aMeHbl Mertonx 3ameHbl YMeTs: OIIOPHOI'0
HEU3BECTHBIX. Heu3BecTHbIX. [IpumMepsi. Pemarts cucreMsl ypaBHEHUH KOHCIIEKTa,
METOJOM 3aMEHbl HEU3BECTHBIX BBITIOJIHEHHE
MPaKTUYECKHUX
3aJaHuN
116 3HaTh ¥ IOHUMATH! Komb6unu- @pOoHTANBHBIN
Paccyxnenus c TTpHMepbI HECTAHIAPTHBIX B YEM COCTOUT METOJ pOBaHHBIN YPOK | OIIpoC,
YUCJIIOBBIMH 3HAYCHUSIMU paccyX/1eHUs C YUCIOBBIMU CaMOCTOSITeNIbHAS
METOJIOB pEIICHUS
MIPU PELIEHUU CUCTEM 3HAYECHUSIMU paborta

ypaBHEHUH

YpaBHEHHI U HEPABEHCTB.

YMerTp:
Pemrats cucreMbl ypaBHEHHUI




HECTaHJApPTHBIMH MECTOAaMHU.

117 1 «Hcnoab30BaHue CBOMCTB (PYHKIUI IPU PelIeHUH VYpoxk konTpoisist | KonTponsHas
KonTpoJubnas pabora Ne N N o
7 110 Teme: ypaBHeHMii U HepaBeHCTB. CHCTeMBbI yPaBHEHHUIA € 3HaHUU, yMEHUU | paboTa
HECKOJBKUMU HEM3BECTHBIMMY. Y HAaBBIKOB
IHoBTOpenue 17 u.
118 | IloBTOpenue Kypca 15 [ToBTroputensHo | Boinmonnenue
- anreOpsI U [ToBTOpeHue Kypca - o0oOmarmuii | mMpoOIEMHBIX
132 | MareMaTH4eCKOro anreopsl U YpOK MIPaKTUYECKHUX
ananm3a 3a 10-11 xmacc. MaTeMaTU4YeCKOro aHajimsa 3aIaHUHU
IToaroroBka K UTOrOBOM 3a 10-11 kmacc.
KOHTPOJIbHOM padore.
133 2 Ypok Konrtponbnas
134 pabora
KOHTPOJIS
KonTpoabsnas padora Ne
8 mo Teme: 3HAHHMH,
YMEHUU U

HAaBBIKOB




