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ITosicHuTeIbHASA 3alIUCKA

Pabouast mporpamma cocraBieHa k YMK C.M. Hukonbckoro m ap. «Anrebpa u
Havaja MaTeMaTH4YecKoro aHamm3a», 11 Kiacc, Ha OCHOBE (hemeparbHOTO
KOMITOHEHTa TOCYJapCTBEHHOTO CTaHAapTa o0mero oOpa3oBaHus, MPUMEPHOR
MpOrpaMMbl TI0 MaTeMaTWKe CpeAHero (MoJHOro) o0mero odpaszoBaHus (0a30BBIi
YpOBeHb) uIA  00meoOpa3oBaTeIbHBIX  IIKOJ, TUMHA3Wil, JumeeB  (COCT.
['M.Ky3uenoBa, H.I'. Munatok.), ¢enepanbHoro  nepeyHs  y4eOHHKOB,
PEKOMEHJIOBAaHHBIX MMUHHUCTEpCTBOM oOpa3oBaHusi Poccuiickoit ®Penepanmu K
UCIIOJIB30BaHMIO B 00pa3oBaTelbHOM  Mpolecce B 00meoOpa3oBaTelbHBIX
YUIPSKICHUSIX C y4eToM TPeOOBaHMI K OCHAIICHHIO 00pa30BaTebHOrO Mpolecca B
COOTBETCTBHM C COJCPKAHMEM HAIONHEHHs Y4YEOHBIX IIPEIMETOB KOMIIOHEHTA
rOCyJapCTBEHHOrO CTaHJapTa o0miero oopa3oBaHus, 0a3UCHOTO y4eOHOro IUIaHa Ha
2022-2023y4e6Hnslii ToI.

MecTto npeamera B 0a3UCHOM y4e0HOM IJIaHe

Cornacno @DepepanibHOMY  0OazucHOMY ydeOHOMY IUJIaHy  JUIA
o0pa3oBaTeIbHBIX yupexaeHui Poccutickoit deneparun s 00s3aTeIBHOTO
M3yYeHHsI MaTEeMAaTHKH Ha 3Tale OCHOBHOTO o0miero obpazosanus (10-11
KJIACCBI) OTBOAWMTCA 2 4Yaca B HededI0., W3 IIKOJIBHOTO KOMIIOHEHTa
BhIeNsieTcs ene 1 yac B Hemedw, PaOowasi mporpaMma KOHKPETH3UPYET
COJICP)KAaHUE TMPEIMETHBIX TeM 00pa30BaTejbHOIO CTaHIapTa W JagT
pacnperneneHre y4eOHBIX 4acoB O pa3jesiaM Kypca.

B nmanno#t pabouell mporpamMme Ha u3ydeHHe anreOpbpl M Haval
MaTeMaTH4YecKoro aHamm3a B 11 kiacce oTBOOMTCA 3 4yaca B HEIENIO, U3

pacuéra 34 y4eOHbIX Henenb — 102 Jaca B roj.



[UTAHUPYEMBIE PE3VJIBTATBI OCBOEHUAYYEBHOI'O
[TPEJIMETA «Anrebpa u Hayana MaTeMaTHYeCKOTO aHAIN3a:

JIMYHOCTHBIE PE3VJIBTATHI

JIMYHOCTHBIC pe3yJIbTaThl OCBOCHUS IPOrpaMMbl YUEOHOrO Ipe/-
MeTa «MaTeMaTukay XapakKTepU3yHTCs:

I'pasricoanckoe eocnumanue:

cpOpPMHUPOBAHHOCTHIO TPAKJAHCKON MMO3UIMH OO0yYarouerocs Kak
aKTUBHOTO ¥ OTBETCTBEHHOTO WIICHA POCCHUCKOTO OOIIecTBa,
OpeACTaBIICHUEM O MaTEeMaTHUYeCKUX OCHOBaX (PyHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHUHN, NPOIEAyp TPpaKJaHCKOTO OOIle- CTBa
(BBIOOPBI, OMpPOCHI W TP .), YMEHHEM B3aUMOJIEHCTBOBATH C CO-
HUAJIBHBIMH HHCTUTYTaMH B COOTBETCTBUHM C HUX (YHKUUSIMH M Ha-
3HAYCHUEM .

Ilampuomuueckoe éocnumanue:

c(hOpMHUPOBAHHOCTBIO POCCHUCKOW TpakTaHCKOW UJICHTHYHOCTH,
YBaXXCHHUSI K TIPONUIOMY W HACTOSIIEMY POCCHUCKON MaTeMaTHKH,
IICHHOCTHBIM OTHOIIICHHUEM K JOCTH)KCHHUSM POCCHHCKHX MaTeMa-
TUKOB U POCCUUCKON MaTE€MaTUYECKOM LIKOJIbI, K UCIOJb30BAHUIO 3TUX
JIOCTH)KCHHUH B APYTrUX HayKaX, TEXHOJOTHUSIX, chepax IKOHO- MUKH .

AYX06HO-HPABCIMEEHHO20 GOCRUMAHUA:

OCO3HAaHUWEM JyXOBHBIX IIEHHOCTEH poccuiickoro Hapona; cdop-
MUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUs, DTUYECKOTO TOBeJ/e- HHUs,
CBSI3aHHOIO C NPAKTHYCCKHM IPUMEHCHUEM JIOCTHI)KCHUN Ha- YKH H
JIEATETbHOCTHIO YUEHOTO; OCO3HAHUEM JIUYHOTO BKJIaJa B MO- CTPOCHUE
YCTOWYMBOTO Oy IyIIEero .

Icmemuueckoe eocnumanue:

9CTETUYECKUM OTHOIICHWEM K MHpPY, BKIFOYash ACTETHKY MaTeMa-
TUYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ad, PEIICHUH, paccyx-
JICHHUM; BOCHPUHUMUYHBOCTHIO K MAaTEMaTHYECKHUM AacHeKTaM pa3Ind-
HBIX BHJOB HCKYCCTBA .

Du3uuecKkoe socnumanue:

c(hOpMUPOBAHHOCTHIO YMCHHUS IPUMEHSATh MaTEeMaTHICCKUE 3HA- HUS
B HUHTepecax 3J0pOBOro u 0Oe3zomacHoro ooOpa3a I»KHU3HHU, OTBET-
CTBEHHOTO OTHONICHHUS K CBOEMY 3I0pOBBIO (340pOBOE TIIHTaHUE,
cbaTaHCUPOBAHHBIA pPEXUM 3aHATHU W OTHOBIXa, peryisipHas Q(usn-
4yeckasi aKTHUBHOCTH); (PU3UYSCKOTO COBEPIISHCTBOBAHUS, MpPHU 3a-
HATHUAX CIIOPTUBHO-03JOPOBUTEIBHOU NEATCIHHOCTHIO .

Tpyooeoe éocnumanue:

TOTOBHOCTBIO K TPYHdy, OCO3HAHHEM IICHHOCTU TPYIOIIOOUs;, WH-
TepecoM K pa3iu4yHbIM cdepam TpodeccCHoHaIbLHONW esTeIbHOCTH,
CBSI3aHHBIM C MaTEMaTHKOH M €€ NPUIOXKCHHUSIMH, YMCHHEM COBEp-
maTh OCO3HAHHBIA BEIOOp Oyaymiedl mpodeccHuu U pearu30BBIBATH



COOCTBEHHBIE JKM3HEHHBIC IUIaHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTH4YeCKOMY OOpa3oBaHUIO U C€aMOOOpa30BaHUIO Ha MPOTI-
’)KEHUHU BCEH )XKU3HU; TOTOBHOCTHIO K aKTUBHOMY yYacTHIO B pellle- HUHU
MMPaKTUYECKUX 3aJa4 MaTeMaTUYeCKOH HampaBJIEHHOCTH .

IKonozuueckoe eocnumanue:

cpOPMHUPOBAHHOCTHIO JIKOJIOTHYECKOW KYJBTYpBl, ITOHHMaHHEM
BJIUSIHUS ~ COIMAJIbHO-DKOHOMHMYECKUX IIPOIECCOB Ha COCTOSIHUE
IPUPOAHONH M COLMAIbHONH cpeabl, OCO3HAHHEM IJIOOAJIbHOIO Xapakx-
Tepa DSKOJIOTHMYECKHX IMpoOJeM; OpueHTaluell Ha NpUMEHEHHE Ma-
TEeMaTHYECKUX 3HAHUM ISl peHIeHUs 3a7ad B 00JIacTH OKpYXKaro- IIeH
cpedpl, TJIAaHUPOBAHUS TOCTYNKOB H OIEHKH WX BO3MOXHBIX
MTOCJIEACTBHAH TSI OKpY>Kalomed Cpeasl .

Ilennocmu HaAYy4HO20 HO3HAHUA '

c(hOpMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOILIETO  CO-
BPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOIIECTBEHHOHN IPaKTHKH,
IMOHMMaHHEM MaTEeMaTHYeCKOl HayKh Kak c@epbl YeJI0oBeUYeCKOH
JIeSITEIbHOCTH, HTAalloB €€ pPa3BUTHUA W 3HAYUMOCTH JUISI Pa3BUTHSA
[IMBWJIM3AIMH; OBJIAJICHUEM SI3bIKOM MaTeMaTHKW W MaTeMaThde- CKOU
KyJbTYypOil  KaKk  CpEeICTBOM  MO3HaHHS  MHpPa; TOTOBHOCTHIO
OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIbCKYIO JIESITEIHbHOCTh
WHIAWBUIYAJIBHO M B TPYIIIIE .

METAIIPEAMETHBIE PE3VJIbTATBI

MeTanpeaMeTHbIE pPe3yJbTAaThl OCBOCHHUS MPOTPaMMBI  y4eOHOTO
npeaMera «MaTeMaTuKa» XapaKTEepU3yIOTCs OBJIAJICHHEM YHUBEP-
CATbHBIMU  MO3ZHAGAMENAbHBIMU  OCUCMEUIMU,  VHUBCPCANbHLIMIUL
KOMMYHUKAMUBHBIMU — OCUCMEUSIMU,  VHUBEPCAIbHbIMU — pezy-
JUAMUGHBIMU OCUCNEUSIMU.

1) YuuBepcanbHbie MO3HaABaTeJbHbIE JCHCTBUS, OOecredynBa- [T
opmMupoBaHuEe 0a30BBIX KOTHHUTHBHBIX IPOIECCOB OOydYaro- IIUXCS
(ocBOGHHME METOJOB IIO3HAHUSI OKPY’KAIOIIETO MHpa; IMPU- MCHEHHUE
JIOTUYECKUX, MCCIENOBATEILCKUX ONepanuid, yMmMeHuil pabortath ¢
nHpopMmanmeii.



bBazoevle nocuueckue oericmeust.

BBISIBISITh M XapaKTEPHU30BaTh CYIISCTBCHHBIE NPU3HAKHA
MareMaTU4eCKUX OOBCKTOB, IIOHSTHM, OTHOIICHUM
MEXIY  TOHSITUSIMHU;  (GOPMYIHPOBATH  OMPECIICIICHUS
MOHSITUI;,  yCTaHaBJIMBaTh CYNIECTBEHHBIM  MOPU3HAK
KJIaccuUKaIim, OCHOBaHMUSI JJII  OO0OOIIEeHUs "
CpaBHEHUsI, KPUTESPUHU IIPOBOJIUMOTO aHAIIN34;
BOCIIpUHHUMATh, (OPMYyIHPOBaTH H MNPeoOpa3oBhIBATH
CYXKIACHUSA: yTBeleI/ITeJ'II)HBIe " OTpULATCJIbHBIC,
eIUHUYHBIC, 9aCTHBIC U OOINHE; YCIOBHEIC;

BBISIBJISITh MaTeMaTUu4eCKUue 3aKOHOMEPHOCTH,
B3aUMOCBSI3M W NOpOTHUBOpeuunsi B ¢akTax, JaHHbBIX,
HaONIOACHUAX U YTBEP)KICHUSAX; IIpeiaraTb KPUTCPUH
ISl BBISIBJICHHSI 3aKOHOMEPHOCTENH NIPOTHBOPEUYN;
JenaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH,

JIe Ty KTUBHBIX u WHIYKTUBHBIX YMO3aKJIIOYEHUH,
YMO3AaKJIOUCHUN 10 aHAJIOTHUH;

MIPOBOJAUTH CaMOCTOSITEIbHO JI0Ka3aTeabCTBa
MaTeMaTHYE€CKUX YTBEpXKJIEHU I (mpsimbre u oT

MIPOTUBHOI'O), BBICTPAWBATh apryMCHTAIHUIO, IPUBOIUTH
MpUMEpbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUSI U BBIBOJIbBI;

BBIOMpATh CIIOCOO pericHuss y4eOHOH 3ajaum (CpaBHHUBATH
HECKOJIbKO BapuaHTOB pEIICHUWs, BbIOMpaTh HauOoJee
MOJXO/SIIIMKA ¢ y4ETOM  CaMOCTOSITENIbHO — BBIJICIICHHBIX
KPUTEPHEB).

bazoevle uccneooseamenbecKue Oetucmeust.

HWCMOJIF30BaTh BOMPOCHI KaK HCCIIEIOBATEIIFCKUH WHCTPYMECHT
MO3HaHUsS;,  (POpPMyIHMpPOBATH  BOMNPOCH,  (UKCUPYIOIIHAE
MIPOTUBOpEYHE, MPOOJIEMYy, YCTAHABINBATh HCKOMOE U JIaHHOE,
dbopmMHupoOBaTh TUMNOTE3y, apryMEHTHPOBATh CBOIO IO3UIIUIO,
MHCHUC;

MMPOBOJUTE CAMOCTOSTEIBHO CIJIAHHUPOBAHHBINA 3KCIEPUMECHT,
HCCIIeJOBAaHUE o YCTaHOBJIICHU IO ocobeHHOCTEH
MaTeMaTHUYeCKOTO OOBEKTa, SIBJICHHUS, MPOIecCca, BBISIBICHUIO
3aBUCUMOCTEH MEXKJIy OOBCKTaMU, SIBICHHUSIMH, IIPOIECCAMH;
CaMOCTOSITCIIFHO (GOPMYJIHPOBATH OOOOIICHUS W BBIBOJBI IO
pesyiabTaraM MPOBEAEHHOTO HAOJIIONCHHS, UCCISI0BaHMUs,
OIIEHUBATh  JIOCTOBEPHOCTh  MOJYYEHHBIX  PE3yJbTaTOB,
BBIBOJOB U 000OIIEHUI;

MMPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOI[ECCa, a TaKKE BbI-



JABUTATH MNPCAINOJIOKCHUA O €TI0 pa3BUTHU B HOBBIX YCJIOBHSIX.

2) Vuusepcanvrvle KOMMYHUKAMUBHBLE OCLCINBUS,
obecneyu-8arom chopMupoO8aHHOCMb COYUATbHBIX HABBLIKOG
obyuarowuxcsi.

Obwenue:

e BOCHPUHUMATH U dbopmynupoBaTh CYXKJICHHUS B
COOTBETCTBHUH C YCIOBUSIMU U IEJISIMU OOIIEHUS; SICHO, TOYHO,
rpaMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHUsI B YCTHBIX H
MUChbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHS IO XOJAY pEUICHUS
3a1a4i, KOMMEHTHPOBATh MOJIYYEeHHBIH pe3ybTarT;

e B Xo0ze OOCyXJIeHHs 3axaBaTh BOIPOCHI IO CYIIECTBY
oOcyxmaeMol  Tembl, TMpoOJieMbl, pelraeMoil  3amayuwu,
BBICKA3bIBaTh MJI€M, HALCJICHHBIE Ha IIOWCK pEHICHUS;
CONOCTABJIATh CBOM CYXIECHUS C CYXJICHHUSIMHU JPYTHX
YYaCTHUKOB JHajiora, OOHAapy»XHWBATh Pa3JIMUUE M CXOJICTBO
MMO3UIINN; B KOPPEKTHOM dbopme popmymnupoBarts
pa3HoTIacHs, CBOM BO3PaXKECHUS;

® [IPENACTaBIATH PE3yJbTaThl PELICHMS 3aJadd, YKCIIEPUMEHTA,
HCCJIEIOBaHMSs, IPOEKTa; CAMOCTOSTEIBHO BBIOUpaTh (opmMaT
BBICTYIUICHHUS C Y4&TOM 3aJay NpEe3eHTAallMd U 0COOCHHOCTEH
ayTUTOPHUH .

CompyoHuuecmaeo:

e IIOHHUMAaTh ¥ WCHOJIB30BaTh NPEUMYIIECTBAa KOMaHIAHON U
WHAUBUAYAIILHOUW pabOThl IPHU pEIIEHNH yUeOHbBIX 3a/1a4;
OPUHUMATH [I€JIb COBMECTHOM JesITEIbHOCTH, INIAHUPOBATH
OpraHMu3alMi0 COBMECTHOW paloThl, pacrpeneisiTb BHUIIbI
paboT, moroBapuBaThCs, 00CYXJaTh MPOIECC U PE3yIbTaT
paboTHI; 00001IaTh MHEHHSI HECKOJIBLKUX JIFO/IEH;

¢ y4YacTBOBAaTh B IPYNIOBBIX ¢opmax padboTsl (0OCyx)aeHUS,
oOMEH MHEHUH, «MO3TOBBIE WITYPMBD» H  HWHBIC);
BBINIOJIHATH CBOIO YacTh pabOTHI M KOOPAWHHUPOBATH CBOM
IEeUCTBUS C APYTMMH 4JIeHaMH KOMaHJbI; OLICHHUBATh
Ka4decTBO CBOEro BKJaJa B OO HPOAYKT IO KPUTEPUIM,
chopMyIHPOBAHHBIM YyYaCTHUKAMU B3aUMOJEH CTBUA .

Ipedmemnoie:
VYpaBHEHUS U HEPABEHCTBA

e [IpumensaTe cBoMcTBa CcTENeHW JUIsI TIpeoOpa3zoBaHUs
BBIpQXXEHUM; oONepupoBaTh MOHITHUSIMU: ITOKa3aTeIbHOE
ypaBHEHHE U HEPaBEHCTBO; pEIIaTh OCHOBHBIE THITBI



MOKAa3aTEeIbHBIX YPAaBHEHUN U HEPABEHCTB .

BrimonHsATe npeoOpa3oBaHUs BBIpAKEHUM, COJEpKaIIUX
sorapuMBbl; ONEPHUPOBATH MOHATHIMH: JIOTapU(DMHUIECKOe
YpPaBHEHHE M HEPABEHCTBO; pEIIaTb OCHOBHBIE THUIIBI
smorapuMUYECKUX YpaBHEHHH U HEPaBEHCTB .

Haxoaute pemeHuss NPOCTEHIINMX TPUTOHOMETPUUECKUX
HEPaBEHCTB .

OnepupoBaTh NOHATUSMU: CUCTEMA JUHEHHBIX YpaBHEHUU
U €€ PpelleHue; HCIO0JIb30BaTb CUCTEMY JIMHEHHBIX
YPaBHEHUU JJIsl pELICHUs] NPAKTUYECKUX 3a1ad .

HaxomuTte pemeHust NpOCTEHIINX CUCTEM M COBOKYIIHOCTEU
palOHaJIbHbBIX ypaBHCHI/Iﬁ U HCPABCHCTB.

MogenupoBarh peajibHbIE CHUTYallMM Ha S3bIKE aJreopsl,
COCTaBJISITh  BBIPAXKEHHUSI, YPABHEHUsI, HEPABEHCTBA WU
CHUCTEMBI IIO YCJIIOBHIO 3aJauM, UCCIEI0BATh MOCTPOECHHBIE
MOJIEJIN C MCIIOJIb30BaHUEM arlapara ajareOpsl.

Dynkiyy 1 rpaduku

OmepupoBaTh TOHSATUSIMU: TlepuUoaHYecKas  QyHKIHS,
MIPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, TOUYKH dKCTpeMyMa
(¢hyHKIIMH, HaHOOJIbIIIEEe U HAaWUMEHbIIee 3HaUYCHUS (QYHKIIUH
Ha TMPOMEXYTKE; HCIIOJb30BaTh HX JUISI HCCIEIOBAHUS
byHKIIMH, 3a0aHHON TPaPUKOM .

OmnepupoBaTh  MOHSTHSIMHU: TrpadHUKU  TTOKa3aTeIbHOM,
jorapuMUUYECKOH W TPUTOHOMETPHYECKUX  (PYHKIIWIL;
n3o0pakxaTb HMX Ha KOOPJAMHATHON  IUIOCKOCTH |
HCITIOJb30BaTh JJIsI pEIICHUs] YpaBHEHUN U HEPaBEHCTB .
N300pakaTh Ha KOOPJAMHATHOW IUIOCKOCTH Trpaduku
JMHEHHBIX YpaBHEHHH M HCIIOJB30BAaTh WX IS PEIICHUS
CUCTEMBI JTUHEUHBIX YPaBHEHUM.

HcnonszoBars rpaduku  QyHKIMHA 0T MCCIIEIOBaHMS
MPOIIECCOB M 3aBHCUMOCTEH M3  APYTHX  y49eOHBIX
JIACIIUTIINH.



OnepupoBaTh NOHIATHUSIMH: HenpepblBHas (QYHKIUs; Npou3BogHAs (YHKLUHHU; HCIOJIL30BaTh
TeOMEeTPUISCKUN U PU3HIESCKHN CMBICT TMPOU3BOTHOMN I PEIICHUS 3aaad .
e HaxoauTs NPOU3BOJHBIE AJIEMEHTAPHBIX (QYHKINH, BBIYUCISTH HPOU3BOIHBIE CYMMBI,
MIPOU3BEJICHUS, YACTHOTO (QYHKIIHH .
e lcnonp3oBaTh MNPOWU3BONHYIO JJIs HCCIeNOBaHUS (YHKIUM HAa MOHOTOHHOCTH H
SKCTPEMYMBI, IPUMEHSTH PE3YJIbTAaThl UCCIIEIOBAHUS K TTOCTPOCHUIO TPpaUKOB .
° Wcnons3oBaTrh OPOU3BOJHYIO I HAXOXKJACHHUA HAWITydYIICro pCuiCHHsA B IMPUKIAAHBIX, B TOM
YHCIIE COMUAIBHO-9KOHOMWYECKHX, 3a1a9ax .
e OmnepupoBaThb MOHIATHAMHU: II€pBOOOpa3Hasi W HWHTErpasl; ITOHH- MaTh TE€OMETPUYECKHUNU U
(pr3mgecknii cMBICT WHTETpaia.
e Haxomute mnepBooOpa3HbIe 3IEMEHTAPHBIX (YHKIHMH; BBUHUCISITE WHTErpan 1o (opmyie
Hprorona—JleiitOaura.
e Pemare npukiagHble 3ajlaud, B TOM YHCJIE COIHUAIBHO-DKOHOMHUYECKOTO M (PU3HYECKOTO
XapakTepa, CpeJICTBaMHU MaTeMaTHYECKOro aHajlu3a .

Conep:xanue Kypca
k yueOnuky C.M. Hukoabckoro u ap.
«Anre0dpa u Hayaj1a aHaIu3a» (0a30BbIi ypoBeHb 3 yaca B HeJeJ110, 34 yueOHbIe
Heaeau, Bcero 102 gaca).
1. ®ynkuuu 1 rpadpuku (10 yaco, u3 HUX 14ac KOHTpoOIBLHAsI padoTa).

@Oynkuuu. OOnacTh ompeneneHWss W MHOXECTBO 3HadeHud. ['paduk yHKIUU.
[Toctpoenue rpadukoB (QyHKUUN, 3aJaHHBIX Pa3IMYHBIMU crocobamu. CBOWMCTBA (PYHKIIMIA:
MOHOTOHHOCTb, YE€THOCTb M HEUYETHOCTb, NEPUOJUYHOCTh, OrPAaHUYEHHOCTh. [IpoMexyTkKu
BO3pacTaHusi W yObIBaHWs, HauOOJbIIee M HAUMEHBINEE 3HAYCHUS, TOYKH OSKCTpPEeMyMa
(lokampHOTO  MakcuMymMa ¥ MUHUMyMa). ['paduueckass wuHTepriperanus. [Ipumepsr
(YHKIIMOHATIBHBIX 3aBUCHMOCTEH B peabHBIX MPOLIECCaX U SIBICHUSX.

[IpeobpazoBanus rpadKoOB: MapauIeNbHbIA TEPEHOC, CHMMETPHS OTHOCUTEIBHO Ocei
KOOPJAMHAT U CUMMEMPUs OMHOCUMENbHO HAYALA KOOPOUHAM, CUMMEMPUSL OMHOCUMENbHO
npamoti Y = X, pacmsadcenue u cocamue 6001b oceli KOOpOUHam.

Bepmuxkanvnvie u copuzonmanvuvle acumnmomsl epaguxos. I paguxu OpooOHO-TUHEUHbIX
@yHxyuil.

O6patnas ¢yakuua. Obnacms onpeodeneHuss U 001Acmb 3HAYEeHUll 00pamuou QYHKYUU.
I'paduk oOpaTHOM (QyHKIMH.

Ilonamue o nenpepvlgHoCmMU PYHKYUU.

2. [IpousBoaHass (pyHKUMU M ee MpUMeHeHHe (234yaca, U3 HUX 24Yaca KOHTPOJIbHbIE
padoThbI).

[TonsaTue o npou3BogHON QyHKLNHU, PU3UYECKUN U T€OMETPUUECKUI CMBICI IIPOU3BOIHOM.
VYpaBHeHue KacaTenbHOM K rpaduky ¢pyHkiuu. [IponsBoaHbie CyMMBbl, Pa3HOCTH, IPOU3BEACHMUS,
gacTHOTr0. IIpOoM3BOHBIC OCHOBHBIX JJEMEHTapHBIX (GYyHKIUA. [IpuMeHEeHHE MPOM3BOAHON K
HCCJICNOBAHUIO (PYHKIIMH W IOCTPOCHHUIO T'paduKkoB. [Ipouszsoonvie obpamuou @yHKyuu u
KOMRO3UYUU OAGHHOU (DYHKYUU C TUHEUHOU.

IIpumepsl MCHONIB30BaHUS INPOU3BOAHOW [JJIs1 HAXOXKACHUS HAWIY4IIEro pELICHHs B
MPUKIIAJHBIX, B TOM YHUCJE COLMAIIbHO-3KOHOMUYECKHUX, 3ajiayax. HaxoxaeHue CKOpoCcTd IJis
npoiiecca, 3ajanHoro gopmysoi wim rpadgukoM. Bropas mponsBoaHas u ee GU3NUECKUI CMBICI.

3. IlepBooopa3nas u unTerpai (10 yacoB, u3 Hux lyac KOHTPOJIbHas PadoTa).

llonamue 06 onpedenenHomM uHmezpane Kak NIOWAOU KPUBOTUHEUHOU Mpaneyuu.
[TepBoobpasznas. ®opmyna HeroTona-Jleli6uua.



[TpumMeps! npUMeHeHUs UHTErpasia B (GU3UKE U F€OMETPUH.

4. YpaBHeHMs M HepaBeHcTBa (48uyaca, U3 HUX KOHTPOJIbHbIE padoThl 34aca).

OCHOBHBIE TpPUEMbl PELICHHUS CHCTEM YpPaBHEHUI: IOJICTaHOBKA, aJre0Opanyveckoe CIIOKEHHUE,
BBEJICHUE HOBBIX II€PEMEHHBbIX. PaBHOCHUJIBHOCTH YpaBHEHHH, HEPAaBEHCTB, cHCTeM. PemleHue
MPOCTEHIINX CUCTEM YpaBHEHUM C JBYMsI HEU3BECTHBIMHU. PellleHHe cHCTeM HEPaBEHCTB C OJHOM
MIEPEMEHHOM.

Hcnonp3oBanue cBOWCTB U rpadukoB GYHKIMN MpH PElICHUH YpaBHEHWH W HepaBeHCTB. Meroa
WHTEpBAOB. M300pakeHHEe Ha KOOPAWHATHOM TIJIOCKOCTH MHOXECTBA pEIISHWHA ypaBHEHHH U
HEPaBEHCTB C IByMs IEPEMEHHBIMU U UX CUCTEM.

IIpumeHeHne MaTeMaTHYECKUX METOIOB JUIS PEIICHUS COAEPKATENBHBIX 3a1a4 U3 Pa3InIHBIX
o0nacreld HAYKU U IPakTUKU. VHTepripeTalus pe3ynbTara, y4eT pealbHbIX OrpaHIYeHHH.

S. IloBTOpeHne Kypca ajredpnl U MaremMarnyeckoro ananausa (16 yacos, U3 HHUX 2
yaca KOHTPOJIbHbIE PadoThI).

(Kypcusom BBIIEIEH MaTephall, KOTOPbIA MOIJISKUT H3YyYEHHIO, HO He BKJIIOYAETCH B
TpeboBaHus K ypOBHIO MOJTOTOBKU BBIITYCKHUKOB)

Y4eOHO-TeMaTHYECKOE IVIAHUPOBAaHHE M0 MaTeMaTHKe (ajiredpe U HAYaJIaM
MaTeMaTH4YeCKOr 0 AHAJIN3A)
B 11 kiacce
(3 4 B Hepe110, 34 yueOHbIC Heaesu, Bcero 102 u)

Paspnen, Tema. Komn-Bo yacos Komn-Bo
KOHTPOJIbHBIX

pabot
OyHKINU U UX Tpaduku 7 0
[Tpenen GpyHKINN U HETPEPHIBHOCTH 1 0
OObpaTHbIe QYHKITUT 2 1
[IponzBognas 8 1
[IpumeHeHue NPOU3BOIHOU 15 1
[TepBooOpa3Has u UHTErpa 10 1
PaBHOCHUIIBHOCTD YpaBHEHUU U HEPABEHCTB. 2 0
YpaBHEHUS-CIEACTBUS 4 0
PaBHOCHIIBHOCTh YPAaBHEHHI W HEPAaBEHCTB CHCTEMaM 8 1
PaBHOCHIIBHOCTh YpaBHEHMI Ha MHOXKECTBAX 5 0
PaBHOCHJIBHOCTh HEpaBEHCTB HA MHOXKECTBAX 6 0
Meron MpOMEKYTKOB Il yPaBHEHHUI Y HEPABEHCTB 4 1
Hcnonb3oBanue CBOMCTB (DYHKIMI MPU PEIICHUN 5 0

YpaBHEHUI U HEPABEHCTB
Cucrembl ypaBHEHUH C HECKOIBKUMU HEH3BECTHBIMU 6

YpaBHEHUs, HEPABEHCTBA M CUCTEMBI C MTapaMeTpamMu 4 1
IToBTOpEHuEe 15 1
Bcero 102 8




KaJIeHI[apHO-TEMaTI/I‘IeCKOe INIAHUPOBAHME M0 MATEMATUKE (aﬂreﬁpa H

Hayvajia MareMaTu4eckoro anaau3a) B 11 kiacce (3 4 B Hexeso, Bcero 102
yaca), yueOHuku: C.M. Hukonbckuii — ajredpa u Hauajia MATeMaTHYECKOr 0

agaiansa 11 kiaacce

Tema ypoxka o [ara
S | IPOBEICHUSI —
: g -
& o o >
> =8 v 5
ol B | Ilman dakt = E
Z o T~
™ '
=x
>
§1. ®yHKuMHU M UX rpadUKH 7
1 DnemeHTapHble QYHKIUH 1 ]1-409 n.1.1
2 OOGacTp onpeneneHus U 00J1acTh H3MEHEHUS 1 ]1-409 m. 1.2.
¢yHkuuy. OrpaHU4eHHOCTh (PYHKLUU
3 YeTHOCTh, HEUETHOCTD, EPUOAMYHOCTD QYHKIIHIA 1 ]1-409 m. 1.3.
4 [TpoMexyTKH BO3pacTaHus, yOBIBAHUS, 1 |6-11.09 n. 1.4
3HAKOIOCTOSTHCTBA U HYJIH (DYHKIIUH
5 [TpoMexyTKH BO3pacTaHus, yOBIBAHUS, 1 |6-11.09 n. 1.4
3HAKOIOCTOSIHCTBA U HYJIH (DYHKIIUH
6 HccnenoBanue QyHKIUN ¥ TOCTPOEHHUE UX I'pa(UKOB 1 |6-11.09 m 1.5
3JICMEHTAPHBIMU METOIAMHU
7 OcHOBHBIE CITOCOOBI TpeoOpa3oBaHusl rpadUKOB 1 |13-180 m. 1.6.
9
§2. lpexes GyHKIHH U HENPEPHLIBHOCTD 1 33-18-0
8 [TonsiTre mpenena GpyHKIUNA 1 13- m.2.1.
18.09
§3. O6parTHbie QyHKIHH 2
9 [Tonsitue oOpatHON QyHKIHMK 1 |20-25.0 n.3.1.
9
10 | KoutponbHas paboTbl Nel «DyHKINU U UX T'PAPUKH» 1 |20-
25.09
§4. IlpounsBoaHas 8
11- [MoHsiTHE TPOU3BOIHOM 2 | 20- n4.1.
12 25.09,
27-2.10
13 [TpoussonHas cymmbl. [Ipor3BoaHas pa3HOCTH. 1 |27-210 n.4.2.
14- | TIpousBoaHas mpousBeaeHus. [Ipou3BogHas 4aCTHOIO 2 27-2.10 n.4.4.
15 4-9.10
16 IIpou3BoaHBIE DJIEMEHTAPHBIX ()YHKIHIA 1 |4910 n.4.5.
17 ITpon3BoaHAs CIOKHON (DYHKIHH 1 |4910 1.4.6.
18 Kontponbhas padora Ne2. «ITpousBomHas» 1 |1
16.10
§5. IlpumenHeHne NPOU3BOTHOM 15
19- MakcumMyM U MEHHUMYM (QyHKIUU 2 | 11- n.5.1.
20 16.10
21- VpaBHEHHE KacaTeIbHOM 2 | 18- n.5.2.
22 23.10
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23 [TpubnMKeHHbIE BEIYHCACHHUS 1 18- n.5.3.
23.10
24- Boszpacranue u yosiBanue GpyHKIuit 2 25- m.5.5.
25 30.10
26 [Ipon3BoaHbIE BEICHIMX MOPSIIKOB 1 25- n.5.6.
30.10
27- | DxcTpeMyM (QYyHKIIMU C €IUHCTBEHHOW KPUTUYECKOM 2 10- m.5.8.
28 TOYKOMN 13.11
29- 3a1auu Ha MAKCHMYM  MEHUMYM 2 |15 n.5.9.
30 20.11
31- [TocTpoenue rpadukoB GyHKIHIA ¢ TPUMEHEHUEM 2 15- n.5.11.
32 MIPOU3BOIHAS. ig'll'
27.11
33 Kontponbnas padora Ne3. «[Ipumenenne 1 17-
MIPOU3BOJTHON 2711
§6. IlepBooOpa3Hast H HHTErPaI 10
34- IMousTHE IEPBOOOPA3H O 3 29-4.12 n.6.1.
36
37 [Tnomans KpUBOJIMHEHHON Tparenuu 1 6-11.12 1mn.6.3
38 OmnpeneseHHbIN HHTErpal 1 | 61112 1n.6.4.
39- dopmyna Herorona-JIeiiGHuIa 2 | 61112 1.6.6.
40 18-
18.12
41 CBolicTBa ONpeesIEHHbIX HHTErPAJIOB 1 13- m.6.7.
18.12
42 [TpuMeHeHUE ONpe/IeICHHBIX HHTETPAJIoB B 1 |18 m.6.8.
TeOMETPUYECKUX M (PU3MYECKUX 3a7adax 18.12
43 KonTponbHas padora Ned «IlepBooOpasHas u 1 20-
UHTETrpa) 25.12
§7. PAaBHOCHJILHOCTH YPABHEHWU Il H HEPABEHCTB. 2
44 PaBHOCHIIBHOCTH TpEOOPa3oBaHMsl ypaBHEHU 1 21- n.7.1.
26.12
45 PaBHOCHIJIBHOCTH TPEOOPa30BaHMS HEPABEHCTB 1 21- m.7.2.
26.12
§8. YpaBHeHHsI-CIIeCTBHS 4
46 [TonsTHE ypaBHEHUA-CIENCTBUSA 1 13- m.8.1.
16.01
47 Bo3Benenne ypaBHEHNS B YETHYIO CTEIIEHb 1 13- m.8.2.
16.01
48 IMorenuupoBanue Jorapu(pMUUECKUX ypaBHEHHIM 1 13- m.8.3.
16.01
49 | pyrue npeobpa3zoBaHus, IPUBOASILNE K yPAaBHEHUIO- 1 18 - n.8.4.
CIIE/ICTBUIO 23.01
§9. PABHOCHJILHOCTH YPABHEHUI W HEPABEHCTB 8
cucreMam
50 OCHOBHBIE ITOHSITHS 1 18 - m.9.1.
23.01
51- PemieHue ypaBHEHHI C ITOMOIIBIO CHCTEM 2 18 - n.9.2.-
52 2o m.9.3.
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30.01

53 Vpauenus Buna f (a(x)) = f (B(x)) 1 3(2)5(51 n.9.4
54- Pelrenre HEPaBEHCTB € MIOMOIIBIO CHCTEM 2 355(;1 m.9.5.-
55 16,02 1.9.6.
56 Hepasenctpa Buma f (a(x)) > f(5(x)) 1 1-6.02 m.9.7
57 Konrponsnas pabora Ne5 «PaBHOCHIBHOCTD 1 1-6.02
ypaBHEHHE M HEPABEHCTB CUCTEMaM»
§10. PaBHOCHJILHOCTH YPABHEHU i HA MHOKECTBAX )
58 PaBHOCHIIBHOCT YpaBHEHUIT HAa MHOXKECTBAX. 1 |8-13.02 n.10.1
OcHOBHBIE MTOHSATHUS
59 Bo3BeneHue ypaBHeHHUs B YETHYIO CTEIICHb 1 |8-13.02 n.10.2
60 YMHOXEHUE YpaBHEHHsI Ha (PYHKIIUIO 1 |813.02 n.10.3
61 Hpyrue npeodbpa3oBaHus ypaBHEHU I 1 28-02 n.10.4
62 [IpuMeHeHne HECKOIBKUX MPeodpa3oBaHu 1 28-02 n.10.5
§11. PAaBHOCHJIBHOCTh HEPABEHCTB HA MHOKECTBAX 6
63 PaBHOCHIILHOCTh HEPABEHCTB HA MHO)KECTBAX. 1 15- m.11.1
OCHOBHbIE MTOHSATHSI 20.02
64 Bo3BeieHre HepaBEeHCTBA B YETHYIO CTEIICHB 1 §§-02 n.11.2
65 YMHOXEHHE HEPABEHCTBA HA (PYHKIIHIO 1 ;?02 m.11.3
66 PaBHOCHJIBHOCTH HEPABEHCTB HA MHOKECTBAX. 1 |22 n.11.4
Jpyrue npeobpa3zoBaHusi HEPABEHCTB 21.02
67 PaBHOCHJIBHOCTH HEPABEHCTB Ha MHOKECTBAX. 1 |1-6.03 m.11.6
[IprMeHeHH e HECKOIbKUX MPe00pa3oBaHuil
68 Hecrporue HepaBeHCTBA 1 |1-6.03 n.11.7
§12. MeTo MPOMEKYTKOB /IJIsi yPAaBHEHUI 1 4
HEPaBEeHCTB
69 VYpaBHEHHS ¢ MOJYJISIMU 1 |1-6.08 n.12.1
70 HepaBeHcTBa ¢ MOYIIAMU 1 | 71203 n.12.2
71 MeTo/1 MHTEPBAJIOB JUIsL HENIPEPBIBHBIX (DYHKITHIA 1 | 71203 n.12.3
72 Konrponbhas padora Ne6 «PaBHOCHIBHOCTB 1 |7-12.03
ypaBHEHHI ¥ HEPABEHCTB HA MHO)XECTBAX)
§13. Ucnoab3oBaHue CBOCTB GYHKIMIA IpH 5
pellieHuU YPAaBHEHH il U HEPABEHCTB
73 Hcnonp3oBanue obsacTeli CyiecTBOBaHMS (yHKIIUMA 1 58-03 n.13.1
74 Hcrionp30BaHNE HEOTPULATENFHOCTH (DYHKITHIA 1 23_03 m.13.2
75 Hcrionb30BaHNE OrpaHUIEHHOCTH (QYHKIUI 1 ;(A)f_o3 m.13.3
76 Hcronb30BaHiEe MOHOTOHHOCTH U 9KCTPEMYMOB 1 |21 n.13.4
DyHKIUHK 25.03
77 Hcnonp30BaHKe CBOMCTB CHHYCA M KOCHHYCa 1 3;-03 nm.13.5
§14. CucreMbl ypaBHEHHIT ¢ HECKOJILKHUMHU 6
HEN3BeCTHBIMH
78- PaBHOCHITBHOCTB CHCTEM 2 |21 m.14.1
79 25.03
05-
10.04
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80- Cucrema-clieICTBHE 2 05- m.14.2
81 10.04
82- MeToa 3aMeHbl HEU3BECTHBIX 2 12- m.14.3
83 17.04
§15. YpaBHeHHsl, HEPABEHCTBA U CHCTEMBI C 4
napamMeTpamMu
84 VYpaBHEHUS C TapaMEeTPOM 1 12- m.15.1
17.04
85 HepaBencTBa ¢ mapameTpom 1 |19 n.15.2
24.04
86 Cucrembl ypaBHEHUH C TapaMeTPOM 1 |19 n.15.3
24.04
87 KonTtponbsHas padora Ne7 «CucTemMbl ypaBHEHUH ¢ 1 19-
HECKOJIbKUMU HEN3BECTHBIMI 24.04
IToBTOpPEHUE 12
88- IToBTOpEHKE Kypca anredpsl H MATEMATHYECKOrO 10 | 25.04-
100 anamza X-XI| knaccoB 14.05
101- Wtorosas koHTponbHas padota Ne§ 2 16-
102 21.05
(I)OpMI)I, METOABbI U TEXHOJIOI'NHA Oﬁy‘leHl/ISI:

- YpOKU OOBSCHEHUS HOBOI'O MaTepuaa;

- KOMOMHUPOBaHHBIC YPOKH;

- ypoku 000OIIeHHS U cHUCTeMaTU3alluu;

- YPOKHM IPOBEpPKHU 3HAHUM, YMEHUI U HaBBIKOB 00 ydaroluxcs;

- YPOK — Y4eOHBII MPaKTUKYM;

- MpoOJEMHBIN YPOK;

- YaCTHYHO MOUCKOBBIN YPOK.

IIporpammHoO-MeTOAMYECKOE O0ecTieYeHue

1. Co6opuuk "[Iporpammsl i 0011€00pa30BaTEIBHBIX MIKOJ, TUMHA3UHN, JTUIEEB:
Maremaruka. 5-11 ki.”’/ Coct. . M.Ky3uenoa, H.I'. Munarok. — 3-¢ U3J1., CTepEOTHIL. -
M. poda, 4-e uza. —2004r.

2. COOpHHMK HOPMAaTHBHBIX JJOKYMEHTOB. MaTtemaTnka. @enepaibHblii KOMIOHEHT
rocyIapCTBEHHOro cTannapTa. @enepanbhblil 0azucHbli maan. CocraBurenu: J./1.
Huenpos, A.I'. Apkanbes, - M, : [Ipoda, 2004.

3. AunreOpa u Hauaja MaTEMaTHYECKOro aHanm3a: yueO. mis 11 k1. o0meodpa3oBar.
VYupexaenuii: 6a30Bbiii 1 npodunsHbil ypoBau /C.M. Hukonsckuii, M. K. Tloranos, H.
H. Pemernukos, A. B. [lleBkun.- 11-e u3x., non. -M.: [Ipocsemienue, 2016.

4. AunreOpa 1 HayaJla MAaTEMaTUYECKOr0 aHajIM3a: AUJaKTHYecKue MaTeprasl st 11 ki
/M.K. IToranos, A.B. llleBkuH. — 3-¢ uza. — M. IIpoceenienune, 2016.

5. Aunre0pa v Havasa MaTeMaTHYeCKOro aHanu3a. TemaTuueckue TecThl. 11 kiacc: 6a30BbIi

u npodunbHblid ypoBHU/HO. B. [llenenesa. — 2-e u3z., M.: IIpocsemmenue, 2016.
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HNHuTepHeT-pecypce

1. www. edu - "Poccuiickoe oOpazoBanue"denepalibHbIi mOpTall.
2. Www. school.edu - "Poccuiickuii 001meo0pazoBaTelibHbINA TOpTa'.
3. www.school-collection.edu.ru/ Enunas xostekius 1udpoBbix 00pa30BaTEeIbHBIX PECYPCOB

4. www.mathvaz.ru - docbe WKoAbHOro yyutena matemMmatukum

5. www.it-n.ru" Cetb TBOpYecKHX yunTesaei'

6. www .festival.1september.ru ®ectuBans nenarorudeckux uaei "OTKPBITHIH ypoK"

7. http://www.fipi.ru/

8. http://muravin2007.narod.ru/

9. http://www.drofa.ru/

10. http://www.proshkolu.ru

11. http://gia.edu.ru/

12. http://www.ege.edu.ru/

13. http://festival.1september.ru/

14. http://www.ctege.info/

15. http://nsportal.ru/

16. http://www.irsho.ru/

17. http://window.edu.ru/
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