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IToJiHbIe peKBU3UTHI HCTOYHHKA:

pabouass mporpamma y4yeOHOro mpeamera «Anrebpa W Hayajla MaTEMaTHYECKOTO aHalu3a.
VYranyOneHHbI  ypoBeHbY», peanu3yromas @enepanbHBI ToCylapcTBEHHBIH 00pa30BaTENbHBIN
CTaHJIapT OCHOBHOro obmiero obpazoBanus. 10-11 kmacc. ABtop: yuutenb marematuku CyiakoBa
JLA.- n. Arupum, 2023.

AHHOTAIMA NPOrPaMMBbI:

Pabouass mporpamma mo «Anredpe M HayajgaM MaTeMaTHYECKOTO aHajau3a. YTIIyOJeHHBIH
YPOBEHbBY, s obyuaromuxes  10-11  xmaccoB  paspaborana Ha ocHoBe DenepanbHOTO
rOCYJapCTBEHHOTO 00pa30oBaTeIbHOIO CTaHJapTa OCHOBHOIO o0Omiero o6pa3oBaHus C Y4YETOM
COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, MPEIBIBISEMBIX K MaTeMaTHYecKoMy O0Opa3oBaHUIO, U
TpaguLMi  POCCHMCKOro 00pa3oBaHMs, KOTOpble OOECIEYMBAIOT  OBJIAZCHUE  KJIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBJISIOUIMMHU OCHOBY JUIsl HEMpPEpPHIBHOIO OOpa30BaHMsI M CaMOpPa3BUTHS, a
TaKXe 1EeJIOCTHOCTh OOLIEKYIbTYPHOT0, TMYHOCTHOTO U MO3HABATEILHOTO pa3BUTHs oOydaronuxcs. B
paboueii mporpamMme yYTeHBI HWIEH U TOJOKeHUs KoHIenmmu pa3BUTHS MaTEeMaTHYECKOTO
obpazoBanus B Poccuiickoit @enepanuu.

[TporpaMma conepUT MOSICHUTENbHYIO 3alHUCKY, TUIAHUPYEMbIe Pe3yJbTaThl OCBOEHUSI Y4EOHOTO
npeaMera, cojiepskaHue yyeOHOro mpeaMera, TeMaTHUecKoe TUIAHUPOBaHUE C yKa3aHHUEM KOJIMYeCTBa
9acoB, OTBOJAMMBIX Ha OCBOCHHE KaXIOW TEMBI, B TOM YHCJIE€ C YYeTOM paboyeil Mmporpammbl
BOCIIUTAHMS, ONUCAaHWE Y4YeOHO-METOAMYECKOI0 U  MAaTepHaIbHO-TEXHHYECKOIO  00ECTIeUeHUs
oOpa3oBarenpHOro mporecca. [IpunoxeHueM K Mporpamme SBISETCS KaJleHAApHO-TEMaTHYeCKOoe
IUTAHUPOBAHKE Ha YU4eOHBIH rofl, a TaK)Ke OLIEHUBAIOIIUHN U JUarHOCTUPYIOLINI MaTepuall.

PabGouass mporpaMma peKOMEHIyeTcs YYHUTENsM MaTeMaTUKH, MPEnoJaloluM MpeaAMeT Ha
6a3oBom ypoBHe B 10-11 kmaccax mo @I'OC OO0 -2021.



HOACHUTEJBHASA 3AIINCKA

VYuebHbIil Kypc «Anredpa U Hayajga MaTEMAaTUUYECKOTO aHAJU3ay SIBIISICTCS OJTHUM
13 HauOoJsiee 3HAYMMBIX B IIPOrpaMMe CPEJHEro 00Iero oOpa3oBaHMsl, NOCKOJBKY, C
OJTHOM CTOPOHBI, OH OOECIEeYMBaEcT MHCTPYMEHTAJIbHYIO 0a3zy il H3Y4EHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrol CTOpPOHBI, (DOPMHPYET JIOTMUECKOE U
abCTpakTHOE MBIIUICHHE OOYydYalolUXCsl HAa YPOBHE, HEOOXOIMMOM JJisi OCBOCHHUS
nH(pOpMATUKH, OOLIECTBO3HAHUS, MCTOPUU, CIOBECHOCTM M JPYIUX IUCUUIUIMH. B
pamMKax JaHHOTO y4eOHOro Kypca 00y4aroliiecsl OBJIaJeBalOT YHUBEPCAIBbHBIM S3bIKOM
COBPEMEHHOM HayKu, KOTOpass (OpMYJIHPYET CBOU JOCTHUKEHHUS B MAaTEMaTU4YECKOU
dhopme.

VY4eOnblil Kypc anreOpbl M Hauall MAaTEMaTHYECKOT0 aHaIN3a 3aKjaJblBAET OCHOBY
JUIsL  YCIICIHOTO OBJAJCHMS 3aKOHAMHM (PU3HMKH, XHMHUH, OWOJOTMH, HOHHUMAaHUS
OCHOBHBIX TEHJCHLMN pa3BUTHSA SKOHOMHKM M OOILIECTBEHHOW >KU3HHU, IMO3BOJIET
OPUEHTHPOBATbCSI B COBPEMEHHBIX IU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO UCIOJIb30BaTh UX Uil AaJIbHEHIIero o0pa3oBaHus U B IOBCEAHEBHOM KU3HHU.
B T0 e BpeMs oBiajgeHue aOCTPAKTHBIMU M JIOTMYECKU CTPOTMMHU KOHCTPYKLMSIMU
anreOpbl 1 MaTEMaTUYECKOTO aHAJM3a Pa3BUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTUHHOCTb, JI0Ka3bIBaTh YTBEPXKIEHUS C MOMOIIbI0 HMHIYKIUU U
paccykaatb  JEAYKTUBHO,  MCIIOJNb30BaThb  000OIIEHHE W KOHKPETHU3AlMIO,
abCcTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIIIJICHUE.

B xome wusydenuss ydeOHOro kypca «Anredpa ¥ Hayajla MaTeMaTHYECKOTO
aHalM3a» oOydJarolMecss NOJy4YaloT HOBBIM ONBIT pEIICHUs NPUKIATHBIX 3aj]ad,
CaMOCTOSATENIBHOTO IOCTPOCHHUSI MAaTEMaTUYECKHX MOJENE pealbHbIX CUTYyalui,
MHTEPHPETALNHA TOJYUYECHHBIX PEIICHHUM, 3HAKOMSTCS C MpUMEpaMHU MaTEMaTUYECKUX
3aKOHOMEPHOCTEHN B MPUPO/JIE, HAYKE U UCKYCCTBE, C BHIIAIOIIMMHUCS MAaTEMAaTUYECKUMU
OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblif Kypc o00NagaeT 3HAYUTENbHBIM BOCHUTATEIBHBIM MOTEHIUAJIOM,
KOTOPBI  peanu3yeTcss Kak 4epe3 Yy4eOHBId MaTepuasl, CHOCOOCTBYIOITUI
(GOpMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS, TaKk M uepe3 cnenupuky ydeOHOM
NEeSTEIBbHOCTH,  TpeOylomer  MpOJODKUTEIbHOM  KOHUEHTpAlMd  BHUMAaHUS,
CaMOCTOSATENIbHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJIyYEHHBIA pe3ynbTar.

B ocHOBe MeToaMKM 00y4yeHHUs alireOpe M HadalaM MaTEeMaTUYECKOIro aHalln3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUEHHUS.

B crpykrype ydeOHOro kypca «Anredpa u Hadajga MaTEMAaTHUYECKOTO aHAJIU3a»
BBIJICJICHBl  CIEAYIOIME  COACpIKATENbHO-METOAUYECKMEe  auHuu: «YHuema u
BblUHUCHCHUs», «DyHKuMH u Tpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hauama



MaTeMaTUYECKOro aHanu3a», «MHoKecTBa U JIOrMKa». Bce 0OCHOBHBIE colepKaTeabHO-
METOJANYECKUE JIMHUM H3Y4aloTCs Ha MPOTSHKEHWHM JBYX JIET OOy4YeHUsI Ha YPOBHE
CpeIHero o0Iero o0pa3oBaHUs, €CTECTBEHHO JOIOJHSSA JAPYr Apyra M IOCTENEHHO
HACBIIIAACh HOBBIMU TEeMaMH M pazjaenaMu. JlaHHBIM y4eOHBIA Kypc SsIBISETCS
UHTErPAaTUBHBIM, IOCKOJbKY 0ObenuHIeT B cebe coJepKaHhe HECKOIbKUX
MaTEeMaTHYECKUX JUCLUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETPHs, MaTeMaTHUYECKHI
aHalIu3, TEOpUsT MHOXKECTB, MaTeMaTH4ecKas Jjoruka u apyrue. Ilo mepe Toro kak
oOyyaronyecs: OBlIaJeBaloT BcE Oosiee MHUPOKUM MATEMATUYECKUM amnmnapaTroM, Y HUX
noclie[oBaTelbHO  (opMUpYeTCSI M COBEpUICHCTBYETCS ~ YMEHHE  CTPOUTH
MaTE€MaTUYECKYI0 MOJIENIb PEaJbHOM CUTyallud, IPUMEHATh 3HAHUS, ITOJYYEHHBIE ITPU
U3YyYEHUU Y4eOHOTO Kypca, Il PEIICHHs CaMOCTOSATEIbHO CPOPMYIHMPOBAHHON
MAaTeMaTUYECKOU 3a7a4M, a 3aT€M HHTEPIPETUPOBATH CBOM OTBET.

CopnepxarenpHo-MeTOoaMYECKass JUHUSA «Yucaa YW BBIUMCICHUS» 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB HCIIOJIB30BAHUS JEHCTBUTENBHBIX YHCET, KOTOpPOE OBLIO
HayaTo Ha YpPOBHE OCHOBHOro oOmiero ooOpazoBanus. Ha ypoBHe cpemHero oOuiero
oOpa3oBaHusl 0c000€ BHHUMaHHUE yaensieTcss (POPMUPOBAHUIO HABBIKOB pPallMOHATBHBIX
BBIYMCIICHUH, BKIIIOYAIOIIMX B CEOsl UCMOIB30BaHUE PA3IMYHBIX (DOpPM 3amucu 4dmcia,
yYMEHHE JeNlaTh MPHUKUAKY, BBIMOJHATh NPUONMKEHHBIE BBIYUCICHHUS, OLECHUBATh
YHCIIOBBIE BBIpaXEHHs, paboTaTh C MaTeMaTHYECKUMU KOHCTaHTaMU. 3HAKOMbIE
00y4aronIMMcsi MHOKECTBA HATYPaJbHBIX, LIEJIbIX, PALIMOHAIBHBIX U ACHCTBUTEIBHBIX
quceN AOMOMHAI0TCS MHOKECTBOM KOMILIEKCHBIX YUCeN. B KaKI0M M3 3TUX MHOXKECTB
paccMaTpuBalOTCA CBOMCTBEHHbIE €My cleunduyeckre 3afaud M ONepaluu: JeJieHUe
HAIeJIO, ONEPUPOBAHHE OCTAaTKAaMU HAa MHOXXECTBE LIEJBbIX YHUCEN, 0COOble CBOMCTBA
paloOHaIbHBIX U HPPALMOHAIBHBIX 4YHUCEN, apu(pMETHUYECKHE OIepaluu, a TaKxkKe
M3BJICUEHUE KOPHS HaTypalbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCET.
brnaronapss mocinenoBaTeIbHOMY PACUIMPEHHMIO Kpyra HCIOJIb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSMH HMX NPHUMEHEHUS Uil PEUIeHUS pa3IM4yHbIX 3aaad
dbopMupyeTcsi TMpencTaBiIeHHE O €JUHCTBE MaTeMaTHKM KaKk Hayku M e€ polid B
MOCTPOEHUU MOJIEJIE pEealbHOrO0 MHpa, UIUPOKO MCHOJB3YIOTCS 0000IIeHHe |
KOHKpETHU3aIusl.

JIuaust «YpaBHEHUST M HEPABEHCTBA» pEANU3YeTCsd Ha MPOTSKEHUU BCEro
oOyudeHHUs1 Ha ypOBHE CpeAHEro oOuiero oopa3oBaHus, MOCKOJIBKY B KaXKJIOM pasjiene
[IporpamMmMbl TpEeyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3axad. B  pesynbprare
oOydJaroniecs OBJIAJEBAIOT PA3IMYHBIMM METOJAAMH PEHIeHUS palUdOHAIbHBIX,
UpPpALMOHATBHBIX, [OKa3aTENbHBIX, JOrapU(PMUUYECKUX U TPUTOHOMETPUUYECKUX
YpAaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3a]ad, COJepKallUX IapaMeTphl.
[lomyuyeHHble yMEHMSI LIMPOKO HCIOJB3YIOTCSA TPU HCCIEAOBAaHUM (QYHKIUH C
MIOMOILBIO MMPOU3BOJHOM, MPU PEIIEHUU NPUKIAJHBIX 33/7a4 U 337a4 Ha HaXOXKICHUE
HauOONBIINX M HAaUMEHbIIUX 3HayeHuM (yHkiuu. JlaHHas copepxaTenbHas JTUHUS



BKJIIOUaeT B ce0s Takke (GOpMUPOBAHHWE YMEHHUI BBIIOJIHATH PacuéThl MO Gopmysam,
npeoOpa3oBaHUs  pPAalMOHAIbHBIX, HMPPAUMOHAIBHBIX M  TPUTOHOMETPUUYECKUX
BBIPXEHUI, a TakKe BBIPAKEHHUH, COJAEpKalIMX CTeneHu u Jorapudmel. braromaps
U3YyYEHUI0  alreOpandyeckoro Marepuaja IPOUCXOJUT  JajbHEHIIee  pa3BUTHE
QJITOPUTMUYECKOI0 U a0CTPAKTHOTO MBIIIEHUSI 00Y4arOINXCsl, GOPMUPYIOTCS HABBIKU
JNEAYKTUBHBIX PacCyKJIEHUH, paOOThl C CHUMBOJBHBIMU (POpPMaMH, IPEACTABICHUS
3aKOHOMEPHOCTE M 3aBUCUMOCTEH B BHJE pABEHCTB W HEpaBeHCTB. Auredpa
npeiaraeT 3G PeKTUBHbIE UHCTPYMEHTHI JIJIsl PELIEHUSI IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3a/1a4, HaIJIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KAK S3bIKA HAYKH.

CopepxarenpHo-MeTOIMYeCcKass JMHUS  «DYHKIMM W rpaduKh»  TECHO
MEPEIUIeTAEeTCs C APYTUMH JIMHUAMHM Y4E€OHOro Kypca, MOCKOJbKY B KAKOM-TO CMBICIIE
3a1a€T  TOCJIENOBATENIBHOCTh  M3Yy4YeHWs  marepuana. [3ydenume  cremeHHOM,
NOKa3aTeIbHOM, JIOTApU(PMUUECKOH U TPUTOHOMETPUUECKUX (DYHKIUH, UX CBOMCTB U
rpaduKoB, HCMIOJIb30BaHUE (YHKUMH JUIsl pelleHus 3adad M3 JpPYruxX Y4eOHbIX
IIPEAMETOB U PEATbHOM KU3HU TECHO CBA3aHO KaK C MATEMAaTUYECKUM AHAIN30M, TAK U
C pElIeHHEM YpaBHEHHM M HepaBeHCTB. [Ipum 3ToM Oo0JbpIIOE BHUMAHUE YAEISETCS
(GOpMHUPOBAHHUIO YMEHUS BBIpaXaTb (POpPMyJIaMH 3aBUCUMOCTH MEXAY PpPa3IHMYHbIMU
BEJIMYMHAMH, UCCIIEIOBaTh MOJyYE€HHbIE (PYHKIMM, CTPOUTHh UX Tpaduku. Martepuan
ATOM CONEPIKATEIBLHON JIMHUM HALEJIEH HA PA3BUTHUE YMEHHUU U HABBIKOB, MIO3BOJISAIOIINX
BBIPAXKATh 3aBUCMMOCTH MEXJy BEJIMYMHAMH B PazIU4YHOW (opMe: aHAIUTUYECKOH,
rpaduueckoil u cioBecHoM. Ero n3yuenue crnocoOCTBYET Pa3BUTHIO aJITOPUTMUYECKOTO
MBIIIEHHS], CTIOCOOHOCTH K 000OIIEHUIO M KOHKPETU3ALlUHU, UCTIOIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas nuHUsA «Havama MareMaTnyeckoro asHaiau3a» IO3BOJSET
CYLLIECTBEHHO pAaCHIMPUTh KPyr Kak MaTeMaTU4YEeCKUX, TaK M NPHUKIAJHBIX 33]ad,
JOCTYIHBIX 00y4YaroIUMCs, TaK KaK Y HUX MOSBISETCS BO3MOXHOCTh CTPOUTH IpapuKu
CJIOXKHBIX (DYHKIIHI, ONIpEeAeNATh UX HAauOOJbIINE U HAUMEHBIINE 3HAUYCHUS, BBIYUCIISTh
wionaan GUryp u o0bEMbI TeJ, HAaXOAUTh CKOPOCTH U YCKOpEeHHMs mpoleccoB. JlaHHas
coJiep KaTesIbHAasl JIMHUSI OTKPBIBAET HOBBIE BO3MOXHOCTH MOCTPOCHHSI MATEMATUYECKUX
MOJENEN pEaNbHBIX CHUTYyalHH, IIO3BOJISIET HAXOAWTh HAWIy4yllee pPEIIEHUE B
MPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMHYECKHX, 3aZadax. 3HAKOMCTBO C
OCHOBAMHM MAaTEMaTHYECKOTO0 aHaju3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO,
(GbopMaIbHO-IOTMUECKOTO0 M KPEAaTUBHOTO MBILIUICHUS, (OPMUPOBAHUIO YMEHHI
pacno3HaBaTh MNPOSBICHUS 3aKOHOB MAaT€MaTWKHM B HAayKe, TEXHUKE M HCKYCCTBE.
OOyuarolyecss y3HAIOT O BBIJAIOIIMXCS PE3YNbTAaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTeMaTUKHU KaK HayKu, U 00 UX aBTOpaXx.

CopepxatenpHO-MeTOANYECKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIIOYAECT B ce0s
AJIEMEHTHI TEOPUU MHOKECTB U MAaTEMATUYECKOM JIOTUKHU. TE€OpETUKO-MHOKECTBEHHBIE
IIPEACTABICHUS] TPOHM3BIBAIOT BECh KypC IIKOJIBHOM MATEMATUKA M MPENJIararor
HauOoyiee YHHUBEpPCAIbHBIN S3bIK, OOBEIUHSIOLIMI BCE pa3fesibl MaTeMaTUKU U €€



MPWIOKEHUN, OHHM CBSI3BIBAIOT pa3HblE MATEMATHYECKUE JUCHUIUIMHBI M KX
NpUJIOKEeHUsT B eauHoe 1enoe. [[o3ToMy BaXHO J1aTh BO3MOXKHOCTH OOYy4YaroleMycs
IMOHUMAaTh  TEOPETUKO-MHOXECTBEHHBIM  A3BIK  COBPEMEHHOM  MAaTEeMaTUKA U
HCIIOJIB30BATh €TI0 IJIA BBIPAXKCHHUSA CBOHUX MBICJICH. I[pyrHM BaXXHBIM IIPHU3HAKOM
MAaTCMATUKHN KaK HAYKH CJIICAYCT IIPU3HATDH CBOﬁCTBCHHYI-O eu CTpPOroCThb 000CHOBaHHIT
Hn CJICJOBAHHUC OHpCI[eJIéHHBIM IMpaBujiaM IOCTPOCHUA AOKA3aTCIbCTB. 3HAKOMCTBO C
3JIEMEHTAMM  MAaTEMaTHYECKOM  JIOTHMKU CHOCO6CTByeT Pa3BUTHIO  JIOTHYCCKOI'O
MBIIIJICHUA O6y‘{aIOHII/IXCSI, IMO3BOJISICT MM CTPOHUTH CBOHM PACCYKICHHA Ha OCHOBC
JJOTUYCCKUX IIPABUII, q)OpMI/IpyeT HAaBBbIKH KPUTHYCCKOI'O MBIINIJICHUA.

B yueGHOoM Kkypce «Anrebpa u HayaJia MaTEMaTHYECKOTO aHAIIA3a»
INPUCYTCTBYIOT OCHOBBI MATCMATHYCCKOIO MOACIHUPOBAHNA, KOTOPBLIC IIPH3BAHBI
CIT0COOCTBOBATH ¢)0pMI/IpOBaHI/IIO HAaBBIKOB ITOCTPOCHUA MOI[GJ'IGﬁ PCAJIbHBIX CHTyaHHﬁ,
HCCIICAOBAaHUA OJOTUX MOHGHeﬁ C IIOMOIIbIO aIIrIaparta aJIFe6pI>I N MaT€MaTHYCCKOI'O
aHAJIN3a, WHTEPNPETAlUH IOJYYEHHBIX PE3yJIbTAaTOB. TakuWe 3aJaHusl BIUIETEHBI B
KaXJIbId U3 pa3fIeIoB MPOTrPpaMMbl, MOCKOJIbKY BECh MaTepuail yueOHOro Kypca IMHpPOKO
WCHOJIB3YeTCSl Il  PEUICHUA NPUKIAAHBIX 3amad. llpum  pemeHunm peanbHBbIX
IIPAKTHYCCKUX 3aa4 06yqa101u146051 pa3BUBArOT Ha6J'II-OI[aT€J'IBHOCTI>, YMCHHUC HAXOJUTH
3aKOHOMEPHOCTH, a0CTparupoBaThCsi, HCIIOJIB30BATh AHAJIOTHIO, 0000IaTh U
KOHKPETHU3UPOBaTh Mpoosiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEHICHUS
MPUKIAAHBIX 337a4 OPTraHU3YeTCs B TPOIECCe M3YYECHHS BCEX TeM Y4YeOHOro Kypca
«Anre0Opa 1 Hauajga MaTeMaTUYECKOTO aHATU3ay.

Peanuzanus BocMTaTENbHOTO MOTEHIMAIA YPOKOB MAaTEMAaTUKHU MPEATOaraeT cienyolee:

- YCTaHOBJICHHWE JIOBEPUTENIbHBIX OTHOIIEHUH MeXIy y4yuTeaeM U O0OyyaroluMucs,
CIOCOOCTBYIOIIMX TO3UTUBHOMY BOCIPHUATHIO OOydarolmMMuCs TpeboBaHM W Mpock0 menarora,
MIPUBJICUCHUIO MX BHUMaHUS K 00CY)KJaeMoOil Ha ypoke WH(POpPMAalHi, aKTUBU3ALWHU TTO3HABATEIHLHON
NeSTEeITbHOCTH;

- noOyxaeHue oOydaromuxcs coONMoJaTh Ha YPOKe OOIICTIPUHSATBIE HOPMBI IOBEACHMUS,
mpaBwia OOLIEHUST €O  CTapIUMU  (M€JarornyeckuMu  pabOTHHKaMH) M CBEPCTHUKAMU
(oOy4aroMucs ), IPUHLIUIBI y4eOHOW AMCHUIUIMHBI U CAMOOPTaHU3aluH;

- IpUBJICUYEHHE BHUMaHMA OOy4aromMXCs K IIEHHOCTHOMY AacCIeKTy H3y4aeMbIX Ha YpOKax
SBJICHUM, OpraHu3anus UX paboThl ¢ MOJyyaeMOll Ha ypOKe COLMAIbHO 3HAYMMOW MHpOpMaruei —
MHUIMMPOBAaHUE €€ OOCYKJECHMs, BBICKAa3bIBAaHHMsS OOYUYAIOIIMMHUCS CBOEr0 MHEHHUS 10 €€ MOBOAY,
BBIPAOOTKH CBOETO K HEl OTHOIICHHUS;

- WUCTIOJNIb30BaHUE BOCIUTATEIHHBIX BO3MOXXHOCTEW COAEp)KaHUS Y4eOHOTO TMpenMeTa depes
JIEMOHCTPAIHI0 O0YUYAIOIIMMCSl TIPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TOBEICHHS, TPOSBICHUS
YeJIOBEKOIIO0US U T00pOCEpAeYHOCTH, Yepe3 MOoI00p COOTBETCTBYIOMINX TEKCTOB Ul YTCHUS, 33/1a4
IUISL pELICHUs, TPOOJIEMHBIX CUTYAIMH U1 00CYXK/IEHUS B KJIacce;

- IPUMEHEHHNE HA YPOKE WHTEPAKTUBHBIX (POpPM pabOThI ¢ 0OYyUAIOIIMMHUCS: UHTEIUICKTYaIbHBIX
UTp, CTUMYJIUPYIOIIMX IMO3HABATEIbHYI0 MOTHBALMIO OOYYAIOUIMXCS; TUAAKTUYECKOrO TeaTpa, IJe
MOJTyYeHHbIE HA YPOKE 3HAHHs OOBITPBHIBAIOTCS B TEATPAIbHBIX MOCTAHOBKAX; TUCKYCCHH, KOTOpBIE
Jal0T O0OydJaromMMcsT BO3MOXKHOCTH TIPHOOPECTH OMBIT BEIEHHS KOHCTPYKTHBHOTO JHMAiora;



TPYNIIOBON pabOThl WM pabOTHl B Mapax, KOTOpPHIE ydaT KOMaHIHOW paboTe W B3aMMOJCUCTBHUIO C
IPYTUMH JETHMU;

- BKJIFOYCHHUC B YPOK HUIPOBBIX MNPOHCAYP, KOTOPLIC IIOMOI'al0OT MNOAACPIKATH MOTHBALIUIO
O6yLIaI0H_II/IXC51 K IOJY4YCHUIO 3HaHI/II>'I, HaJJa)KUBAHUIO ITIO3UTHUBHBIX MEKINYHOCTHBIX OTHOIIECHUU B
KJ1acce, MOMOTal0T YCTaHOBICHHIO TOOpOXKeIaTenbHOI atMochepsl BO BpeMsl ypOKa;

- opraHuzanus niecrBa MOTHBHPOBAHHBIX W 3PYAMPOBAHHBIX OOYYAIONIMXCS HaA WX
HEYCIICBAIOIIMMHU OJHOKIACCHUKAMH, JAIOIIET0 MM COIMAIIHO 3HAYMMBIA OIBIT COTPYIHUYECTBA U
B3aMMHOM TTOMOIIIH;

- MHUIMUPOBAHKUE U TOJCPKKA MCCICIOBATEIBCKON JESITEIbHOCTH OOYYAIOUIMXCS B paMKax
pcam3alilun HWMU HWHAWUBUAYAJIBHBIX W TPYIIIOBBIX HCCICAOBATCIBCKUX IIPOCKTOB, 4YTO J4cCT
00yJaromuMcsi BO3MOXKHOCTh TPHOOPECTH HABBIKA CaMOCTOSITEIILHOTO PEIICHHSI TEOPETUYCCKON
POOJIEMBI, TeHEPUPOBAHUS M 0hOpMIIEHHUST COOCTBEHHBIX UCH, YBAKHTEILHOTO OTHOIICHHUS K Uy)KUM
uaesM, opOpMIICHHBIM B paboTax OPYrUX HCCIIEAOBATeNeH, HABBIK IyOJMYHOTO BBICTYIUICHHS MEPe]
ayJMTOpUEH, apryMEHTHPOBAHUS M OTCTAaUBAHUSI CBOCH TOYKHU 3PCHUSI.

s peanuzanuu pabodeld mporpaMMbl HCIIOJIB3YIOTCS

e [IpumepHOil mporpamMmbl IO MaTeMaThke, oOmyOnukoBaHHOW B cOopHuke «lIpumepHas
OCHOBHasi 00pa3oBaTesibHas IPOrpaMMa OCHOBHOTO 0O0Imiero oOpa3oBaHUs», 0J100pEHHOM
pemieHreM QenepatbHOro yu4eOHO-METOIMYECKOTO OOBEINHEHHs 0 00IeMy 00pa30BaHHIO
(mpotokon 1/22 ot 18.03.2022), pa3memieHHoit Ha caiite https:/fgosreestr.rul/.

Ha usydyenue yueOHOro Kypca «Anredpa ¥ Hadajga MaTEMaTHYECKOTO aHAIM3a»
orBonutcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Hegenmo), B 11 kimacce — 136
4yacoB (4 4yaca B HEJIETIO).


https://fgosreestr.ru/

COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JIEUCTBUTEILHOTO YHCIAa U ero cBoicTBa. [IpuOnmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUHN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHHUS, NPUMEHEHUE ONPEACTUTENS ISl PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTEeMaTHYECKUX MOJENIEN PEalbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst pynkiuit. 'paduk  QyHkimu. DnemMeHTapHbe MNpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKIMU. MaKCUMyMbl U MHUHUMYMBbI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENBLHOCTEH. MeTox
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yobiBaroias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QyHKIMM ¥ HX CBOWCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrd U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUS CHCTEM M COBOKYIHOCTEW PALMOHAJBHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS MOTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs ypaBHEHM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpuMmeHeHre MPOU3BOJHON K UCCIIEOBaHUIO (YHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3a]adax, Uil ONPENENEHHs CKOPOCTH M YCKOPEHMsS IpoLecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JlerOuua.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOr0  OOIIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSAMU 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BAaHUE OTHUX JOCTHXKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEeIIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHU, pacCyKI€HUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4eCKoMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHUE BJIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’Karollel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MIesATEeNbHOCTH, JTaloB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUCHHI 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3ajgadu  (CpaBHMBAaTh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE TMPOIECCa, a TAaKKe BbIIBUraTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a/1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3ju4ve M CXOJCTBO MO3ULUNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHITH TPUUMHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3aJad, NPUHUMATh IIeJb COBMECTHOM
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce oOyyarouiuiicss MOJYYUT CIEIYyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoAnyeckas ApoOb, TMPOIEHTHI, HWPPALMOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BBIYUCIICHUS, TPABUJIA OKPYTICHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apUPMETHUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH ¢ UeNbIMA KO3(h(UIMeHTaMu, KOPHU MHOIOWIEHa, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHUCICHUS €ro 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBbI ISl TPEoOpa3OBaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpaBHEHHUS, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepPUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHu Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: IOKa3aTeNbHAs U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJI1  UCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSAMHU: ITOCIEI0BATENILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMHU: HENpPEPbIBHbIE (DYHKLUNU, TOUYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OINEpPHpPOBaTH TMOHATHUSMHU: MHOXKECTBO, OMNEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHUE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIIETYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIU3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppallOHAIBHBIE, II0KAa3aTeJbHbIC,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE alreOpbl, COCTaBISATh
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIUU JJI1 MOJICIMPOBAHUS W MCCICAOBAHUS PeaIbHBIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCMOJIb30BaTh MPOU3BOAHYIO JJI HAXOXKIACHHUS HAWIIYYLIEr0 pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh NEepPBOOOpa3HBIC AJIEMEHTAPHBIX (QYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4yd, B TOM YHUCIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LN (pPOBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMmsbl Bcero o0pa3oBaTesbHbIE PecypChl
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YHUCEIL.

1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 https://resh.edu.ru/
HepaBeHCTBa. CUCTEMBI IMHEUHBIX https://www.yaklass.ru/
ypaBHEHUH

) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1 https://resh.edu.ru/
LIEJIBIM ITOKa3aTeIeM https://www.yaklass.ru/

3 Apudmerndeckuii KOpeHb N-0if CTETICHHU. 15 1 https://resh.edu.ru/
WppaumonanbHble ypaBHEHUS https://www.yaklass.ru/

4 [TokazarenbHast pynkuus. [lokazarenbHble 10 1 https://resh.edu.ru/
ypaBHEHUSA https://www.yaklass.ru/

5 Jlorapudmuuaeckast pyHKIMS. 18 1 https://resh.edu.ru/
Jlorapudmuueckue ypaBHEHUS https://www.yaklass.ru/
TpuroHomMeTpuuecKe BeIpaXEHUA U https://resh.edu.ru/

6 22 1 _

YpaBHEHUS https://www.yaklass.ru/

7 n 10 1 https://resh.edu.ru/

OCJIEI0BATENBHOCTH U IIPOTPECCUN https://www. yaklass.ru/
https://resh.edu.ru/

8 HenpepsiBable pynkiuu. [IponsBoanas 20 1 https://www. yaklass.ru/
IToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS https://resh.edu.ru/

9 " 5 0 :
3HaHUHN https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8



https://resh.edu.ru/
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https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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https://www.yaklass.ru/
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https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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https://www.yaklass.ru/

11 KJIACC

KoJsnyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB M TeM dueKkTpoHHbIe (LM (POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI

1 HccnenoBanue (GyHKIHIA C TTOMOIIBIO 29 1 https://resh.edu.ru/
MIPOU3BOAHOMN https://www.yaklass.ru/

https://resh.edu.ru/

2 Tepsoodpasuas u mTerpan 12 . https://www.yaklass.ru/

3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1 https://resh.edu.ru/
TpuroHomeTpudyeckre HEpaBEHCTBA https://www.yaklass.ru/

4 HppaunoHanbHble, IOKa3aTEIbHbIE U 24 1 https://resh.edu.ru/
norapuMUYECKHe HEPABCHCTBA https://www.yaklass.ru/

5 KomriekcHbie ncia 10 1 hitps:/fresh.edu.ui

https://www.yaklass.ru/
https://resh.edu.ru/

6 HarypanbHble u nensle yucna 10 1 https://www.yaklass.ru/
C )

, MCTEMBbI PallMOHAJIBHBIX, UPPALIMOHATIBHBIX " . httos://resh.edu.ru/
HOKaBaTeJ'Ij)HI)IX U JorapupMUYECKUX https://www.yaklass.ru/
ypaBHEHUM

https://resh.edu.ru/

8 3anasu ¢ napamerpam 16 1 https://www.yaklass.ru/
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL https://resh.edu.ru/

9 - 16 0 _
3HAHUU https://www.yaklass.ru/

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
JaTa nzydyenus Kosn4yectBo
'N;') Tema ypoka JacoB IIpumeyanue
i nnaH dakT Bcero
1.09 [[MHOkecTBO, onepaluy HajJi MHOXKECTBAMH U UX CBOMCTBA
4.09 Juarpammsbl Diinepa-Benna
3 5.09 [IpuMeHeHne TeOpeTHKO-MHOKECTBEHHOTO armapara Jjist 1
penIeHus 3a1a4
4 6.09 Panumonansabie uncina. OOBIKHOBEHHEIE U JECITUUHBIE 1
IpoOu, MPOLEHTHI, 0ECKOHEYHBIE IEPUOTUICCKUE IPOOH
5 8.09 Panuonansabie uncina. OOBIKHOBEHHBIE U JECITUYHBIE 1
Ipo0u, MPOLIEHTHI, OECKOHEYHBIC TIEPUOTUICCKUE IPOOH
6 11.09 [Ipumenenue apobeii U NPOIEHTOB I PEeIIeHUs 1
MIPUKJIQIHBIX 33729
7 12.09 [Tpumenenue apoGeil ¥ NPOLIEHTOB VIS PELICHUs 1
TIPUKJIAIHBIX 337129
3 13.09 HeicTBuTenbHble yncia. PanmonaabHbie U 1
WppalMOHATFHBIC YK CIIa
9 15.09 ApudMeTHIeCKHe OTIepaIuu C ISHCTBUTESILHBIME YUCIIAMU
10 18.09 Moaynb AeMCTBUTENBHOTO YHUCIIA U €TI0 CBOMCTBA
11 19.09 [TpuOnuxEHHBIE BBIYUCIIEHNUS, TIPABUIIA OKPYTIICHHUS, 1
MIPUKHUKA M OI[EHKA Pe3yIbTaTa BEIYHCICHUI
12 20.09 OcHOBHBIE METOBI PELIECHUS IIENbIX U IPOOHO- 1
paIMoHaIBHBIX YPABHCHHUI W HEPABCHCTB
13 22.09 OcCHOBHBIE METOBI PEUICHUS IIENbIX U IPOOHO- 1




25panuoHaNbHBIX YPABHEHUH U HEPABEHCTB

14 25.09 OCHOBHBIE METO/IbI pEIICHHUS LETbIX U APOOHO-
panroHaNbHBIX YPAaBHEHHI U HEPABEHCTB

15 26.09 MHorouIeHbI OT OJTHOM nepeMeHHOU. Jlenenne
MHOTIOWIEHa Ha MHOTo4JIeH ¢ octaTkoM. Teopema besy

16 27.09 MHuorounensl ¢ nensiMu kodddunuentamu. Teopema
Buera

17 29.09 Pemenue cucrem JIMHEHHBIX ypaBHEHUI

18 3.10 Pemenune cucrem TMHEHHBIX YpaBHEHHH

4..10 Marpuiia cucteMsl JMHEHHBIX ypaBHeHHH. Onpeaenureib

19 MaTpHULIbl 2X2, €ro reOMETPUUECKHUM CMBICI U CBOWCTBA;
BBIUMCIIEHUE €r0 3HAYCHUS

20 6. 10 Onpenenurens MaTpULBI 2X2, €r0 T€OMETPUIECKUN CMBICIT
U CBOMCTBA; BBIYMCIIEHUE €TI0 3HAUECHUS

21 9.10 [TpumMeHeHne onpenenuTeNs Al PEIIeHUS] CUCTEMBI
JIMHEWHBIX YPaBHEHUN

99 10.10 Pemrenue nmpukiagHbIX 3a/1a4 C TOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUN

93 11.10 Pemenue npukiagHbIxX 3a/1a4 ¢ IOMOUIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

24 13.10 KonTtponsHast pabora: "PanmoHanbHble ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI IMHENHBIX YpaBHEHUN"

o5 16.10 OyHK1UA, criocoObl 3a1anus GyHkuu. Bzanmao oOpaTHbIe
¢bynaxun. Komnosunus GpyHknuit

26 17.10 I'paduk Gpynkunu. DnemMeHTapHble Mpeodpa3oBaHus
rpaduKoB PyHKIHIA

97 18.10 OO0uacTh ornpeIeNIeHUs 1 MHOYKECTBO 3HAYCHHI (DYHKIINH.

Hymu ¢ynkiuu. [TpomexxyTku 3HaK MOCTOSTHCTBA




20.10

Uérneie u Heu€THBIE QyHKIMH. [Ileproandeckue QyHKITUY.

28 [IpomexyTKM MOHOTOHHOCTH (DYHKIIMH

29 23.10 MaxkcumyMbl 1 MUHUMYMBI (pyHKIMH. Hanbomnbiee u
HaMMEHbIIee 3HaYeHNEe (PYHKIIUN Ha TIPOMEKYTKE

30 24.10 Jluneiinas, kBaApaTUYHas U APOOHO-TMHEHHAsS (PYHKITUN

31 25.10 DNeMEHTapHOE UCCIICIOBAaHKNE U TTOCTPOCHUE TPaUKOB
THX QYHKIUI

39 27.10 DneMEeHTapHOEe UCCIIeIOBaHUE U ITOCTPOCHHE IpadUKOB
3THX PYHKIUH

33 7.11 CreleHs ¢ 1enbIM IToka3zareneM. bunom Herotona

34 8.11 Crenens ¢ nensiM nokasareiaeMm. bunom Herorona

35 10.11 CrenenHasi GyHKIIHS C HATypaJIbHBIM H LIEJIbIM
nokazareneM. E€ cBolicTBa u rpaduk

36 13.11 Kontponbnas pabdora: "Crenennas ¢pynkuus. E€ cBoiicTBa
u rpa¢puk”

37 1411 Apudmernueckuit KOpeHb HaTYpaIbHON CTENIEHU U €T0
CBOMCTBA

38 15.11 Apudmernueckuii KOpeHb HaTYpaIbHON CTENIEHU U €T0
CBOMCTBA

39 17.11 [IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHHM, COIEpPIKaLIIX
CTETIeHU U KOPHHU

40 20.11 IIpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX
CTETIeHU W KOPHU

41 21.11 IIpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX
CTENEHU U KOPHU

42 22.11 WppanmonansHblie ypaBHeHHs. OCHOBHbBIE METObBI

pEILICHHS UpPalMOHATIBHBIX YPAaBHEHUI




24.11

Wppannonanbuble ypaBHeHNU. OCHOBHBIE METO/bI

43 pelleHNs HPPaLlMOHAJIbHBIX YPaBHEHHH 1

44 27.11 Wppannonanbuble ypaBHeHNUs. OCHOBHBIE METO/IbI 1
peleHHs HPPAIMOHAIBHBIX YpaBHEHHHA

45 28.11 PaBHOCHIIbHBIC TIEPEXOIbI B PEIICHUN UPPATMOHATBHBIX 1
ypaBHEHUH

46 29.11 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH UPPALIMIOHATBHBIX 1
ypaBHEHUH

47 1.12 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH UPPAIIIOHATBHBIX 1
yYpaBHEHUH

48 412 PaBHOCHIIbHBIE ITEPEXO/Ibl B PEILICHUH HPPAL[MOHAIBHBIX 1
ypaBHEHUH

49 5.12 CoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK (QyHKIUN 1
00paTHOM CTETEHH C HAaTypaIbHBIM MTOKa3aTelIeM

50 6.12 CaolicTBa ¥ rpa@uK KOpHS N-O CTENEHU KaK (PYHKIIMU 1
00paTHOM CTETEHH ¢ HAaTypaJIbHBIM MOKa3aTeeM

51 8.12 KonTtponbHas padora: "CBolicTBa 1 rpaguk KOpHs N-0i 1
creneHu. MppanoHaibHble ypaBHeHUs"

52 11.12 CreneHsb ¢ paluoHaJIbHBIM MTOKa3aTeNNeM U e€ CBOHCTBa 1

53 12.12 Crenensb ¢ pallMOHAIBHBIM ITOKAa3aTeIEM U €€ CBOMCTBA 1

54 13.12 CreneHsb ¢ paluOHaJIbHBIM [TOKA3aTeIeM U €€ CBOWCTBa 1

55 15.12 Ioka3zarenbHast GyHKIMS, €€ cBOIcTBA U rpaduk 1

56 18.12 Wcnonb3oBanue rpaduka QyHKUINN I pelIeHus 1
ypaBHEHUH

57 19.12 Wcnonb3oBanue rpaduka QyHKINN I pelIeHUs 1
YpaBHEHU

58 20.12 ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PELICHHUSI 1




2210Ka3aTeNnbHbIX YpaBHEHUH

59 22.12 [TokazarenbHbie ypaBHEeHU. OCHOBHBIE METOJIBI PEIICHUS 1
II0KA3aTEeNIbHBIX YPAaBHEHUI

60 25.12 [TokazarenbHbie ypaBHEeHUA. OCHOBHBIE METOJIBI PEIICHUS 1
MIOKA3aTeNbHBIX YPaBHECHUN

61 26.12 Konrponsnas pabdora: "[lokazatenbHast QyHKITHS. 1
[TokazarenbHble ypaBHEHUS"

62 27.12 Jlorapudm ymucna. CBoiicTBa norapudpma 1

63 29.12 Jlorapudgwm uncna. CBoiicTBa jgorapudma 1

64 9.01 Jlorapudm ymucna. CBoiicTBa norapudpma 1

65 10.01 JlecsiTuuHbIe U HATYpaJbHbIE TOTapU(PMBbI 1

66 12.01 JlecATUYHBIE U HATYypaAJIbHBIE JTOTapH (MBI 1

67 15.01 [IpeoOpazoBanue BhIpaXKEHUM, COIEPKAIINX JTOTapUPMBbI 1

68 16.01 [IpeoOpazoBanue BBIPAKEHHIA, COACPIKALIHIX JIOTAPU(DMBI 1

69 17.01 IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIMX JIOTApU(MBI 1

70 19.01 Jlorapudmuueckas GyHKIUs, €€ CBONCTBA U rpaduk 1

71 22.01 Jlorapudmuueckas GpyHKIus, €€ CBOHCTBA U rpaduk 1

79 23.01 HCHOJ‘ILSO?&HHG rpaduka QYHKIIUH TS PEIICHHS 1
ypaBHEHHHA

73 24.01 I/ICHOHLL’»O?aHI/Ie rpaduka QYHKIUY JUIs peIIeHHs] 1
ypaBHEHUH

74 26.01 Jlorapudgmuueckue ypaBHeHHUsl. OCHOBHBIE METObI 1
peleHust JorapupMHUUECKUX ypaBHEHUN

75 29.01 Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI 1
petIeHwst TorapuPMHUIECKUX ypaBHEHUN

76 30.01 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METObBI 1

pelieHus JorapupMUIecKux ypaBHEHUH




31.01

PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTapU(PMUIECKUX

77 . 1
ypaBHEHUI

78 2.02 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH JOTapu(PMUIECKUX 1
YpaBHEHUH

79 5.02 Kontponbnas padota: "Jlorapudpmudeckas GyHKIus. 1
Jlorapudmuueckue ypaBHeHHs"

80 6.02 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC YUCIOBOTO 1
aprymeHTa

81 7.02 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC YUCIOBOTO 1
apryMeHTa

82 9.02 ApKCUHYC, apKKOCHHYC ¥ apKTaHT'€HC YUCIIOBOTO 1
aprymeHTa

83 12.02 ApKcuHyC, apKKOCHUHYC ¥ apKTaHI'€HC YUCIIOBOTO 1
apryMeHTa

84 13.02 TpuronomeTrpuueckasi OKpYKHOCTb, ONIPEACIICHUE 1
TPUTOHOMETPHUECKUX (DYHKIIMH YHCIOBOTO apryMeHTa

85 14.02 Tpuronomerpryeckas OKpyKHOCTb, OIIPEJEIICHNE 1
TPUTOHOMETPUUYECKHUX (PYHKLUH YUCIOBOIO apryMeHTa

86 16.02 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITHI 1

87 19.02 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 1

88 20.02 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITHI 1

89 21.02 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 26.02 [IpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKECHUH 1

91 27.02 [TpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKCHUH 1

92 28.02 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1

93 1.03 [IpeoOpazoBaHne TPUTOHOMETPHUECKUX BBIPAKCHUH 1

94 4.03 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1




95 5.03 Perienue TpUrOHOMETPHUUECKUX YpaBHEHUN 1

96 6.03 Pemenne TpuroHOMETpUYECKUX YpaBHCHUM 1

97 11.08 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 12.03 Perienue TpUrOHOMETPHUUECKUX YpaBHEHUN 1

99 13.03 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUM 1

100 15.038 Perienue TpUrOHOMETPHUUECKUX YpaBHEHUN 1

101 18.03 Kontponbnas padota: "TpuroHoMeTpUYECKHE BEIPAKCHHS 1
Y TPUTOHOMETPHYECKHE YpaBHEHUS"

102 19.03 ITocnegoBarenbHOCTH, CIIOCOOBI 3aMaHuUs 1
IIOCJIEI0BATEIBLHOCTEN. MeToy MaTEMaTUYECKON NHIYKIIMU

103 20.03 MOHOTOHHBIE M OTPAaHUYEHHBIE [TOCJIEIOBATEILHOCTH. 1
HcTopus aHanmza 6€CKOHEUHO MaJIbIX

104 22.03 Apudmerrdeckast Iporpeccus

105 1.04 I'eomeTpuueckas nporpeccus

106 2.04 beckoHeuHo yObIBarolast reoMeTpUYecKas Iporpeccus

107 3.04 Cymma OeCcKOHEYHO yOBIBAIOIICH TeOMETPHUSCKON 1
porpeccuu

108 5.04 JIMHEWHBIN U SKCIIOHEHIMANIBHBIN pocT. Yucino e. Popmyna 1
CJIO’KHBIX TPOLIEHTOB

109 8.04 JIMHEWHBIN U SKCIIOHEHIMANIBHBIN pocT. Yucno e. @opmyiia 1
CJIO’KHBIX TPOLIEHTOB

110 9.04 Hcnonp3oBaHne MPOTpeccHy TS PEIIeHUs PeaTbHbBIX 1
3aJa49 MPUKIIAJHOTO XapakTepa

111 10.04 Kontponsnas padora: "[locnenoBarenbHOCTH U 1
nporpeccun”

112 12.04 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBa

113 15.04 Touka pa3pbiBa. AcUMITOTHI IpauKOB PyHKINN




114 16.04 CoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1

115 17.04 CgoiicTBa GyHKIINI HETIPEPHIBHBIX HA OTPE3KE 1

116 19.04 MeTto MHTEpPBAJIOB ISl pEIICHNS HEPABEHCTB 1

117 22.04 MeTto MHTEpPBAJIOB JUIsl PELICHUS HEPABEHCTB 1

118 23.04 Metoa HHTEPBAJIOB TSl PELICHUS HEPABEHCTB 1

119 24.04 [IpumMeHeHne CBOWCTB HEMIPEPBHIBHBIX (DYHKINHN IS 1
pereHus 3a1a4

120 26.04 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIUH 7151 1
peleHus 3a1a4

121 27.04 [lepBast 1 BTOpas Npou3BOIHBIC PYHKIIUU 1

122 3 Ornpenenenue, reOMETPUYECKUM CMbIC POU3BOIHON 1

123 6 Onpenenenue, GU3MYECKUN CMBICI POU3BOIHOMN 1

124 7 VYpaBHeHHE KacaTeNbHOU K TpaQuKy GyHKINN 1

125 8 VYpaBHeHHe KacaTenbHOU K TpapuKy GyHKIHUN 1

126 13 [Tpou3BoaHBIE DIIEMEHTAPHBIX (QYHKINI 1

127 14 [Ipon3BoiHbIE NIEMEHTAPHBIX (QYHKLINH 1

108 15 [Ipon3BoaHast CyMMBl, TPOU3BEIECHHUS, YACTHOTO U 1
KOMITO3UIIUHU (YHKITHH

129 17 IIpon3BoaHast CyMMBI, TPOU3BECHHS, YACTHOTO U 1
KOMIO3ULIUHU (PYHKIUI

130 20 [Ipou3BoiHas CyMMBI, IPOU3BEIACHMSI, YACTHOTO U 1
KOMIIO3ULIMH (PYHKITHI

131 21 KonTponbnas pabora: "[IpousBonnas” 1

132 22 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI: 1
"VpaBHeHus"

133 24 [ToBTOpeHnue, 06061IeHNE, cUCTeMaTH3alus 3HAHU ! 1

"q)yHKHI/II/I"




27

IToBTOpenue, 00001IEeHNE, CHCTEMAaTH3alMs 3HAHU:

134 1
"Tpuronomerpus"
135 [ToBTOpeHME, 06001IEHNE, CHCTEMATH3aIUs 3HAHU: 1
"[IponzBoanas”
136 [ToBTOpEeHME, 0000IIEHNEe, CUCTEMATU3AIMS 3HAHUHA 1
OBIIEE KOJIMYECTBO YACOB 136

[10 ITPOT'PAMME




11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka JaTa nzydyenus
Bcero

1 [IpumeHeHne MPOU3BOIHOM K UCCIIEIOBAaHUIO QYHKIIUN Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI

5 [IpumMeHeHne MPOU3BOIHOM K UCCIIEIOBAaHUIO QYHKIIUN Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

3 [TpumMeneHre MpON3BOIHON K UCCIIETOBAHHIO (PYHKINIA Ha 1
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

4 [TpumeHeHre mPOU3BOJHON K UCCIIeOBaHUIO (GYHKIINH Ha 1
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

5 [TpumeHeHre mPOU3BOJHON K UCCIIeIOBaHUIO (QYHKIINI Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

6 [IpuMeHeHnne Mpou3BOIHOM K MCCIIEAOBAHUIO (DYHKIIHI Ha 1
MOHOTOHHOCTH ¥ IKCTPEMYMBI

7 HaxoxneHrne HaubobIIero 1 HAMMEHBIIETO 3HAYCHUS 1
HEenpepbrIBHON (YHKIIUU HA OTPE3Ke

3 HaxoxneHrne HaubobIIero 1 HAMMEHBIIETO 3HAYCHUS 1
HENpPepBhIBHON (DYHKIIUU HA OTPE3Ke

9 Haxoxaenne HanbobIIero 1 HAUMEHbBILIET0 3HAYCHUS 1
HEenpepbrIBHON (YHKIIUU HA OTPE3Ke

10 Haxoxaenre HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHHS 1
HENPEepBHIBHON (DYHKITUU HA OTPE3KE

1 Haxoxaenre HanOoIbIIero 1 HAMMEHBINIETO 3HAYCHHS 1
HENPEephIBHON (DYHKIIUU HA OTPE3Ke

12 Haxoxnenrne HauboIb1Iero 1 HAMMEHbBIIETO 3HAYEeHUS 1

HenpephIBHON (YHKIIUU HA OTPE3Ke




HpI/IMeHeHI/Ie HpOI/ISBOI[HOﬁ AJI1 HAXOKACHU A HAUITY4IICTO

13 pelIeHus B IPUKJIAJHBIX 3a7a4ax

14 [IpuMeHeHre NpON3BOIHOM I HAXOKICHUs HAUITy4LIEro
pelIeHNs B IPUKJIAJIHbIX 33a4ax

15 [TpuMmeHeHne TPOU3BOJHON I ONPEACIICHUS CKOPOCTH U
YCKOpEHUs Ipoliecca, 3aJaHHOro (popMyJIoi nin rpadpukom

16 [IpuMeHeHne POU3BOHOM IS OIPENETIECHUS CKOPOCTH U
YCKOpEHUs Ipoliecca, 3aJaHHOro popMyJIoi nin rpadpukom

17 Komrmozumus ¢pyHKIui

18 Komnosumus ¢pyHkimii

19 Komnosunus ¢pyHknumit

20 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHON
IJIOCKOCTH

21 I'eomerprueckue oOpa3sl ypaBHEHHI Ha KOOPAMHATHON
IJIOCKOCTH

99 Konrponsnas pabdora: "HccnenoBanue QyHKIHHI ¢ TOMOLIbIO
MPOU3BOHOMN"

23 [TepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBooOpasuble snemenTapHbIX GyHkuui. [IpaBuna
HaXO0X/IEHUS [1epBOOOPa3HbIX

o5 [TepBooOpazHbie aneMeHTapHbIX (GyHKIMN. [IpaBuia
HaXO0’KJICHUS IepBOOOPA3HBIX

26 WnTerpain. ['eomeTpudeckuii CMbICI HHTErpaia

97 Brruucnenue onpenenéHHOro HHTErpaia mo Gopmysne
Hgerorona-Jleiioauma

78 Brruucnenue onpeaenéHHOro MHTErpaa rno Gopmyie

Herorona-Jleiibaumna




[IpumeneHnne uHTErpaia s HaXOKACHUS TUIOIIAEH INIOCKUX

29 1
¢duryp

30 [IpumeHnenue nHTerpana s HaxoXAeHUsI 00bEMOB 1
FeOMETPUYECKUX TeI

31 [Tpumepsl pemennii nuddepeHIuaTbHbIX YPaBHECHUN

32 [Ipumeps! pemenunit muddepeHraIbHbIX ypaBHEHUN

33 MaremaTnueckoe MOJEINPOBAHUE PEATIBHBIX IIPOLIECCOB C 1
HOMOILBIO AU epeHnanbHbIX YpaBHEHUI

34 KonTponpHas padora: "[leprooOpasznast u naTETpat” 1

35 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U rpaduKu 1

36 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu 1

37 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1

38 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu 1

39 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1

40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

41 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TTIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

42 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemienne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Pemenune TpuroHoMeTpuUECKUX HEPABEHCTB 1

46 PemeHne TpuroHOMeTpUUECKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB 1

48 KonTponbnas pabota: "['paduku TpUrOHOMETPUUECKUX 1




¢ynkuuit. Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIIbHBIX HEPABEHCTB 1
50 OcHOBHBIE METO/IbI PELLICHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
o1 OcHOBHBIE METO/IbI PELLICHNUS I0OKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pelIeHUs JTorapu(PMUUECKUX HEPABEHCTB 1
54 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(PMHUIECKUX HEPABEHCTB 1
55 OCHOBHBIEC METO/IbI peIIeHUs JIoTapu(hMUIECKUX HEPABEHCTB 1
56 OcHOBHBIE METOIbI PelIeHUs JOrapu(PMUUECKUX HEPABEHCTB 1
S7 OcCHOBHBIE METO/IbI PEILIEHUS UPPALMOHATILHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PEeIICHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIEC METO/IbI PEIICHUS HPPAMOHATBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PEeIICHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
61 I'padmaeckue MeTO B pelIeHUS UPPAITMOHATIBHBIX YPaBHEHHH 1
62 I'paduueckue MeTo bl pELIeHNs UPPALMOHATIBHBIX YpaBHEHUN 1
63 I'paduaeckne MeTOIBI peICHHS TOKa3aTeIbHBIX YPaBHECHHN 1
64 I'paduueckue MeTop! peneHus: NoKa3aTeIbHBIX HEPABEHCTB 1
65 I'padrueckue MeTO bl pelIeHus JorapuPpMUIECKIX YpaBHEHU N 1
66 I'padmuueckue metos! penieHus JorapupMuIecKux 1
HEPaBEHCTB
67 I'paduueckue MeTo bl pelIeHHs JOrapuPpMUUECKIX 1
HEPaBEHCTB
68 ['padrueckue METOIBI pEIICHUST TOKAa3aTeIbHBIX U 1
JOrapuPpMHUECKUX YpaBHEHUI
69 ['padrueckue METOIBI PEIICHUST TOKAa3aTeIbHBIX U 1

Jorapu(pMUUECKUX ypaBHEHHM




I'paduueckue MeTO Bl pelIeHUs TOKa3aTeIbHBIX U

70 1
Jorapu(pMUUECKUX HEPABEHCTB

7 I'padmueckue MeTOIbI pelICHHS TOKa3aTeIbHBIX U 1
norapu(pMHUECKUX HEPABEHCTB

79 KonTtpoinbnas pabora: "HppanroHanbHble, MOKa3aTeIbHbIC U 1
norapupMHuUecKre HepaBeHCTBA"

73 KomrnekcHeie yncna. Anredpandeckas u 1
TpUTOHOMETpHUYEcKas (POPMbI 3aMTMCU KOMILIEKCHOTO Yncia

74 Kommiekcubie uncna. Anredpanueckas u 1
TpUTrOHOMETpHYECKast HOPMBI 3aMMCH KOMIUIEKCHOTO YHclia

75 ApudmeTndeckre onepanuy ¢ KOMIUIEKCHBIMHU YUCIaMU

76 Apudmerndeckre onepanu ¢ KOMILTICKCHBIMU YUCIIaMH

77 N300paxeHrne KOMIJIEKCHBIX YHCET Ha KOOPIUHATHON 1
IIOCKOCTH

78 N306pakeHne KOMIJIEKCHBIX YKMCE Ha KOOPIMHATHON 1
IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0#i cTeneHn U3 KOMIUIEKCHOTO 1
yucna

80 ®opmyna Myaspa. KopHu N-oii cTeneHu U3 KOMILIEKCHOTO 1
yucna

81 [IpumeHeHre KOMITJIEKCHBIX YHCeN JUIs pelieHns (pU3nIecKux 1
Y TEOMETPUYECKUX 3a/1a4

82 KonTponbras padota: "KomriekcHbie yrcia' 1

83 Harypasnbnble u nensie yucna 1

84 Harypanbnbie u nenbie yncna 1

85 [IpumeHeHne MPU3HAKOB AETUMOCTH LENBIX YUCEI 1

86 [TpuMeHeHne PU3HAKOB JIEIUMOCTH TIEITBIX YHCET 1




[Ipumenenue npu3HakoB aenuMocty Lenbix yucen: HOJ u

87 HOK

88 [Ipumenenue npu3HakoB aenuMocty Lenbix uyucesn: HO u
HOK

89 [IpuMeHeHrne TPU3HAKOB JAEIMMOCTH LEJIBIX YUCEIl: OCTATKH 110
MOJYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENBIX YUCEI: OCTATKHU 110
MOJYJIIO

01 [Ipumenenne NpU3HAKOB AETUMOCTHU LENbIX YHCEI: AITOPUTM
EBxnuaa u1st perieHus 3a/1a4 B LEJbIX YUCIax

92 KoHTtponbHas padorta: "Teopus menbix yncen"

93 Cucrema 1 COBOKYIHOCTh ypaBHEHHH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBUS

94 Cucrema 1 COBOKYIIHOCTb ypaBHEHM. PaBHOCHIIBHBIE
CUCTEMBI M CUCTEMBI-CJIE/ICTBUS

95 OcCHOBHBIE METOBI PELLIEHUS CUCTEM U COBOKYITHOCTEN
palOHaIbHBIX YPABHEHUN

96 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEHN
UPpalMOHATILHBIX YPAaBHEHUH

97 OcHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
IIOKa3aTeNNbHbIX YPAaBHEHUN

08 OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN
NIOKa3aTeNbHbIX YPAaBHEHUN

99 OCHOBHBIE METO/IbI PELIEHUS CHCTEM U COBOKYITHOCTEM
Jorapu(pMUUECKUX ypaBHEHHM

100 OcHOBHBIE METOBI PELLIEHUS CUCTEM U COBOKYITHOCTEN
Jorapu(pMHUUECKUX ypaBHEHUH

101 IIpuMeHeHne cucTeM K pelIeHU0 MATEMATHYECKUX 3a1a4 U




3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U peabHOU )KU3HH,
MHTEPIIPETALNS [TOJIYYEHHBIX PE3YJIbTaTOB

HpI/IMeHeHI/Ie CHUCTCM K PCHICHUIO MaTCMAaTUYCCKHUX 3a/la4d U

102 3a[a4 U3 Pa3NUYHbIX 00JIaCTel HAYKU U pealbHOU )KU3HH, 1
UHTEpIpEeTanys NOJYIeHHBIX Pe3yIbTaToOB
[TprMeHeHNEe HEPaBEHCTB K PELICHUIO MaTEMAaTHUECKUX 3a1a4
103 Y 33J1a4 U3 Pa3IuYHbIX 00J1aCTe HAYKH M peaTbHOM KU3HU, 1
MHTEPIpETaNs NOTYICHHBIX Pe3yIbTaTOB
KonTponbhas pabota: "CucteMbl paliioHaIbHBIX,
104 HUPPALMOHATBHBIX ITOKA3aTENbHBIX U JIOTaPHU(PMUUECKUX 1
ypaBHeHUN"
105 PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu 1
106 PanmonanbHbIE HEpABEHCTBA C TapaMeTpaMU 1
107 PanyonanbHbIE CUCTEMBI € TApaMETPAMU 1
108 WppanronanbHble ypaBHEHUsI, HEPABEHCTBA C TapaMeTpaMu 1
109 HppanmoHanbHble CUCTEMBI C ITApaMETPaMu 1
110 [Toka3arenbHble ypaBHEHUs, HEPABEHCTBA € ITapaMeTpamMu 1
111 [TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu 1
112 Jlorapudmuueckre ypaBHEHHUs, HEPAaBEHCTBA C MapaMeTpaMu 1
113 Jlorapugmuueckue CuCTEMbI ¢ TapaMeTpamMu 1
114 TpuronomeTprdeckue ypaBHEHHs C apaMeTpaMHu 1
115 TpuronomeTpruuyeckne HEPaBEHCTBA C MapaMeTpPaMHu 1
116 TpuroHomeTprIeCcKre CUCTEMBI C TapaMeTPaMHu 1
117 [TocTpoenue u uccaeoBaHUE MaTeMaTHYECKUX MoJieneit 1
peabHBIX CUTYAIM C TIOMOIIBIO YPaBHEHHI ¢ TapamMeTpaMu
118 [TocTpoenue u uccae0BaHUE MaTeMaTHYECKUX MoJieneit 1

PCAIBHBIX CI/ITyaI_[I/Iﬁ C IOMOIIBIO CUCTEM ypaBHeHI/Iﬁ C




napaMerpamu

HOCTpOGHI/IC 1 UCCIICA0OBAaHUEC MAaTEMATHYCCKHUX MO,Z[CJICﬁ

119 peabHBIX CUTyalUi C IIOMOLIBIO CUCTEM YPABHEHUN C
napameTpamu

120 KoHntposbnas padora: "3agauu ¢ mapamerpamu’

121 [ToBTOpEeHue, 06001ICHNE, CHCTEeMAaTU3alMsl 3SHAHUMN
"VpaBuenus"

122 [ToBTOpeHue, 0000IIeHUE, CUCTEeMAaTH3AIIMS 3HAHUI:
"VpaBHenus"

123 [ToBTOpeHue, 0000IICHUE, CUCTEeMAaTH3AIMS 3HAHUI:
"VpaBHeHus. Cuctemsl ypaBHeHUN"

124 [ToBTOpenue, 0600IICHNE, CUCTEMATH3AIMS 3HAHUA:
"HepaBenctpa"

125 [ToBTOpeHue, 0000IICHUE, CUCTEeMATH3AIIMS 3HAHUI:
"HepaBenctpa"

126 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU:
"HepaBencrsa"

127 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUA:
"IIponsBoaHas u €€ npuMeHeHue"

128 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:
"ITpon3BoaHas u €€ npuMeHeHue"

129 [ToBTOpeHue, 06001IeHNE, CCTeMaTU3allks 3HAHUMN
"ITpon3BoaHas u €€ npuMeHeHue"

130 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIlisI 3HAHUN:
"NHTerpan u ero npuMeHexnue"

131 [ToBTOpeHnue, 06001IeHNE, CCTeMaTU3allks 3SHAHUMN
"OyHkuun"

132 [ToBTOpeHME, 0000MIEHUE, CHCTEMATH3AIUS 3HAHUH:




"Oyakuun"

133 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3alIUsI 3HAHUH 1
"Oyakuun"

134 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3allUs] 3HAHUI: 1
"®duHaHcoBass MaTeMaTHKa"

135 [ToBTOpEeHue, 06001ICHNE, CHCTEeMAaTU3alMsl 3SHAHUMN 1
"duHaHcoBass MaTeMaTHKa"

136 IToBTOpEeHME, 0000IIEHNE, CUCTEMAaTH3allHsl 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa u Hadyasla MaTemMaTudeckoro ananusa. 10-11 kmaccer: yue6. Jlns
o011e006pa3oBar. opranu3anuii: 6a3oBeii U yrayosr.ypoBau/[ Anumon 1. A. u

np.].-7-e uzn. — M.:Ilpocsemenue, 2019. — 463 c.

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA
http://mathnet.spb.ru/

http://www.problems.ru/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://window.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/
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