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MHOACHUTEJIBHASA 3AIIMCKA

VY4aeOHbIii Kypc «Anrebpa v Hadajga MareMaTHdecKOTO aHAM3a» SBISETCS
OJIHUM M3 HauboJiee 3HAUMMBIX B MpOrpamMme CpeiHero oOiero oopa3zoBaHus,
MOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00€CTICUMBACT MHCTPYMEHTAILHYIO 0a3y s
U3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrOfl CTOPOHBI, POPMHUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIICHHE 00YyJarolMXcsi Ha ypOBHE, HE0OX0JUMOM
JUTE OCBOEHHSI HH(DOPMATHUKH, 00IIECTBO3HAHYSI, HCTOPUH, CJIOBECHOCTH U IPYTUX
TUCLIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaroumecs: OBJIaJ€BaiOT
YHUBEPCAILHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas (QOpPMYyIHpYEeT CBOU
JOCTIDKEHUSI B MaTeMaTH4ecKo opme.

VYueOHbIl Kypc anreOpbl M HadaJl MAaTEMaTUYECKOTO aHaIM3a 3aKJIabIBacT
OCHOBY JUIsl YCTEIIHOTO OBJAJCHHS 3aKOHAMU (U3WKH, XUMUH, OHOJIOTHH,
MOHUMAaHUS OCHOBHBIX TEHCHITMI Pa3BUTHsI S)KOHOMHUKHU U 00IIIeC TBEHHOM JKU3HH,
MO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJb30BaTh MX MJIS1 JaJbHEUIIero oOpa3oBaHus U B
MOBCETHEBHOM XM3HU. B TO ke Bpemsi oBnajieHne abCTPaKTHBIMU U JIOTHUECKHU
CTPOTHMMH KOHCTPYKIHMSIMH aireOpbl M MaTeMaTHUEeCKOTO aHai3a pPa3BHBACT
YMEHHE HAXOJIHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH, JOKAa3bIBAThH
YTBEPIKIAEHUS C TIOMOIIBIO UHIAYKIIMU U pacCyKIaTh IETyKTUBHO, UCTIOJIH30BaTh
00001IeHNe W KOHKPETH3alnio, abCTparupoBaHWe W aHAIOTHIO, (opMupyer
KPEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xonme m3ydenms yueOHOTO Kypca «Anredpa ¥ Hadajga MareMaTHIeCKOTO
aHaM3a» OOYYaroIMecs MOJYYaroT HOBBIM OIBIT PEIIeHUs MPUKIAIHBIX 3a7ad,
CaMOCTOSITEIbHOTO MOCTPOSHUSI MAaTeMaTUYeCKUX MOJIENICH peallbHbIX CUTYaIlHil,
UHTEpPOpETAllMA  TOJYYEHHBIX  pEIICHW, 3HAKOMATCS C  [pUMepamMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B TMPUPOJIe, HAayKe M HUCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMaTHYE€CKUMU OTKPBITUSIMU U UX aBTOPaAMHU.

VYueOHblil Kypc 00agaeT 3HAUYUTENBbHBIM BOCIUTATEILHBIM MMOTEHIIUAIIOM,
KOTOPBIM peanm3yercss Kak uepe3 ydeOHbI Marepual, CHoCOOCTBYIOIIMN
(GopMHPOBAaHUIO HAYYHOTO MHUPOBO33PEHMs, TaK U 4epe3 CHenuduky yueOHOH
NEeSITeNbHOCTH, TPEOYIomed MNPOJODKUTEIbHOM KOHIIEHTPAMM BHUMAHMSA,
CaMOCTOSATENbHOCTH, AaKKypaTHOCTH W OTBETCTBEHHOCTH 3a IOJyYEHHBIN
pe3yIbTar.

B ocHoBe Meronuku oOydeHus ainreOpe M HadajiaM MaTeMaTU4ecKOro
aHaM3a JSKUT AeSITeIbHOCTHBIN MPUHIUI 00y4YeHUs.

B c1pykrype yueOHOro kypca «Anrebpa W Havaja MaTeMaTHYeCKOIo
aHaIM3a» BBIJENIEHBI CICAYIOUIHME COIEePKATEIHLHO -METOUIEeCKue JIMHUM: «Yncna
U BBIYUCIEHUS, « DyHKIIMK U TpaduKkn», « YpaBHEHUS U HEpaBEHCTBay, « Hauamna
MaTeMaTHYecKoro aHamm3a», «MHoXXecTBa U JIOTMKa». Bce OCHOBHBIC



COJICpPKATENbHO-METOUUECKUE JIMHUMA H3YYaloTCsl Ha MPOTSKEHUU ABYX JIET
oOydeHHs] Ha ypOBHE CpefaHero oOmero oOopa3oBaHMs, €CTECTBEHHO JOTOJHSSA
Ipyr JIpyra U MOCTENEHHO HACHIMASCh HOBBIMU TEMaMU U pasnenamu. JaHHbIN
y4yeOHBId KypC SIBJISIETCSI HMHTETPATUBHBIM, MOCKOJbKY OOBEAMHAET B cebe
COJIepKaHUE HECKOJbKUX MaTeMaTHMYeCKUX IUCUUIUIMH, TaKuX Kak aireodpa,
TPUTOHOMETPUS, MAaTeMAaTHUYECKU aHalIW3, TEOpHUs MHOKECTB, MaTeMaTH4ecKas
goruka u gpyrue. Ilo mepe Toro kak oOydaronmecs OBJIAJEBAIOT BCE Oouee
HMIMPOKUM MaTEeMAaTUUYECKHUM alllaparoM, Yy HUX MOCIEI0BaTeIbHO (OPMHUPYETCS U
COBEPILEHCTBYETCSI yMEHHE CTPOUTh MaTeMaTHU4YeCKyl0 MOJENb pealbHOU
CUTYyalluu, MPUMEHITh 3HAHUSA, TOJyYEHHbIE MTPU U3yUYEHUH YUeOHOTO Kypca, JJIs
pEeIIeHNs CaMOCTOSTENILHO CHOPMYIIMPOBAHHON MaTeMaTuyecKOM 3aJauu, a 3aTeM
UHTEPIPETUPOBATH CBOIl OTBET.

ConeprxatenbHO-MeToIuYecKasi JMHUS «Uncna v BBIYKCICHUS» 3aBepIIaeT
(dbopMHUpOBaHUE HABBIKOB UCTIOJIL30BAHMS IEUCTBUTENBHBIX YHCEN, KOTOPOE ObLIO
HAYaTo Ha YPOBHE OCHOBHOTI0 00111eT0 00pa3zoBanus. Ha ypoBHe cpennero oouiero
oOpazoBanuss o0oco0oe BHHMMaHUe yJensieTrcss (OPMHUPOBAHHIO  HABBIKOB
paIOHANTBHBIX BBIYHCIICHH, BKIFOYAIOIINX B Ce0sl MCIOJIb30BAHUE PA3TAYHBIX
dopm 3amucu uucia, YyMEHHE JeaTh NPUKUIKY, BBIIOJHATH MPUOIMKEHHBIC
BBIYHCJICHHSI, OLIEHUBATh YUCJIOBBIE BBIPAKEHUS, padOTaTh C MATEMATUYECKUMU
KOHCTaHTaMH. 3HAKOMBbIE€ OOYYArOIIMMCSI MHOYECTBAa HATYpaJbHBIX, IIETIBIX,
PpadrOHAIIbHBIX u I[GﬁCTBHTGJ'H:HBIX HYUCCEII JOIIOJIHAKOTCA MHOXECTBOM
KOMIUIEKCHBIX 4YHCeI. B KakIOM U3 53TUX MHOXECTB paccMaTpUBaIOTCS
CBOWCTBEHHBIC €My crenuduyeckue 3amadyd W OIepaluu: JCICHUe HaIelo,
OTIEPUPOBAHUE OCTAaTKAMHU HAa MHOXKECTBE IEJbIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHAIBHBIX U UPPAIMOHAIBLHBIX YUCEN, apu(hMETUIECKHUE OTepalliy, a TaKKe
H3BJICUCHHUC KOPHA HaTypaJIBHOﬁ CTCIICHU HA MHOXECTBE KOMIIJICKCHBIX YHCEII.
bnaromaps mocienoBarelbHOMY PaCHIMPEHHUIO KPyra HCIOJIb3yeMbIX YHCEN H
3HAKOMCTBY C BO3MOKHOCTAMHU HUX IIPUMCHCHUS OJIA PCHICHUS PA3JIMYHBIX 3ada4
dbopMUpyeTCsl MPEACTABICHNE O €IMHCTBE MaTeMaTHKHA KaK HaykKd U e€ poJid B
MOCTPOCHUHM MOJIETIe pealbHOTO MHUpA, HMIMPOKO HMCTOJB3YIOTCS 0000IIeHNE U
KOHKPETH3aIIHs.

Jluans «YpaBHEHHS W HEPABEHCTBA» PEAM3yeTCsl HAa MPOTSHKEHUH BCETO
oOydeHHs Ha YpPOBHE CpemaHero ooOiiero oOpa3oBaHHUs, MOCKOJbKY B KaKIOM
pasznene IlporpamMmbpl MPEmyCMOTPEHO pEIICHHE COOTBETCTBYIOIMX 3aaad. B
pesynbrare oOydarolmmecss OBJAJEBAIOT PAa3MYHBIMU METOJAMH  PEIICHUS
padrOHAJIbHBIX, HppalrOHAIbHBIX, IIOKa3aTCJIbHbIX, J'IOl"apI/I(bMI/I‘-IeCKI/IX u
TPUTOHOMETPUYECKUX YpaBHEHHI, HEPAaBEHCTB W CHCTEM, a Takxke 3ajad,
colepkammx napamerpbl. [lodydeHHbIE yMEHMs MIMPOKO HCHOJB3YHOTCS NPHU
UCCIIeIOBaHUM (PYHKIIMIA C MOMOIIBIO TPOU3BOJIHOM, MIPU PEIICHUH NP UKJIATHBIX



3a/1a4 ¥ 3a/7a4 Ha HAaXOXJCHHE HAOOJBbINMX U HAMMEHBIINX 3HAUYCHUN (PYHKIIHU.
JlanHas conepxareibHas JTUHUS BKIIOYACT B ceOs Takke PopMHUpOBaHUE YMEHUN
BBITIOJIHATh  pacuéTel 1Mo  ¢dopmydaMm, TpeoOpa3oBaHUs palMOHAIBHBIX,
UPpAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BBIPAKEHUH,
CoJZiepKalMX CTeNeHu W Jorapudmpl. braromapsi n3ydeHuto anredpandeckoro
MaTepuaiga TPOUCXOMWUT  JaJbHEWIee pa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINUICHUSI 00y4arommxcs, GOPMUPYIOTCS HABBIKUA JIETyKTHBHBIX
paccykneHuil, paboThl ¢ CHUMBOJBHBIMH  (opMamMu, TMPEACTABICHHS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PAaBCHCTB U HEPaBEHCTB. AnreOpa
npennaraet d(QekTuBHBIE WHCTPYMEHTBI JJIsI PEHICHUS TPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAlJSIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
SI3bIKa HAYKH.

ConepxarenpHo-MeToqudeckas JuHUS «DyHKIUM W TpapuKa» TECHO
nepervieTaeTcsi ¢ IPYruMU JIMHUSMUA Y4€0HOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 33a€T TIOCJICIOBATEILHOCTh U3YUYCHUSI MaTepuaia. M3ydeHne cTeneHHoM,
MoKa3aTeIbHOU, JOrapu(MUIECKON U TPUTOHOMETPUUISCKUX (DYHKITUH, UX CBOWCTB
¥ TpauKOB, UCTOJb30BaHNEe (DYHKITUH I PEIICHHUS 3a7ad U3 JPYTrux y4eOHBIX
NPEeIMETOB U PEAbHOM KU3HU TECHO CBSI3aHO KaK C MAaTeMaTHYECKUM aHAIIM30M,
TaK W C pEIICHUEM YpaBHEHHH W HepaBeHCTB. [Ipyn 3ToM OoJbIIOe BHUMaHHE
ynensiercs: popMHUPOBAHUIO YMEHHS BBIpaXaTh (POpMyJiaMy 3aBUCUMOCTH MEXTY
Pa3IMYHBIMU BEIMYMHAMH, HCCIICAOBATh IOJyYCHHbIE (DYHKIIMH, CTPOHUTH HX
rpadguky. MaTtepuan 3Tol Coaep)KaTeIbHOW JIMHUW HalleIeH Ha pa3BUTHE YMEHUN
¥ HaBBIKOB, TO3BOJIIIOIIMX BBIp&XKAaTh 3aBUCHMOCTH MEXAY BEIMYWHAMHU B
pazmyHON (opme: aHATUTUYECKOU, rpaduueckodt u cioBecHOU. Ero nsyuenue
CIIOCOOCTBYET pa3BUTHIO aJITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHUIO M KOHKPETU3AlUU, UCTIOIH30BAHUIO AaHAJIOTHIA.

ConepxarenpHas JTuHHS «Hauanma mMareMaTrMdeckoro aHain3a» IMO3BOJISIET
CYIIECTBEHHO PACIIMPUTh KPYT Kak MaTeMaTHUECKUX, TaK M P UKJIQTHBIX 3a1ad,
JOCTYITHBIX OOYYaronmMMcs, TaK KaK y HUX TOSBISETCS BO3MOXXHOCTH CTPOUTH
rpaduKd CIIOXKHBIX (DYHKIMHA, OMPEACIsITh WX HAUOOJBIINE W HAUMCHBIIHE
3HAYCHUS, BBIYUCIIATH IUIOMAIH GUTYP U OOBEMBI TEN, HAXOJAUTh CKOPOCTH U
yCKOpeHusi mporeccoB. [laHHas conepikarelbHas JIMHHUS OTKPBIBACT HOBBIE
BO3MOYXHOCTH ITOCTPOSHHS MAaTEeMaTHYeCKHUX MOJICICH pealbHBIX CHTYaIUH,
MO3BOJIICT HAXOJUTh HAWIydIllee pEIICHUE B TPHUKIATHBIX, B TOM YHCIIC
COIMATIbHO-I)KOHOMHUYECKHUX, 33]]a4aX. SHAKOMCTBO C OCHOBaMH MaTeMaTHIECKOTO
aHaJiM3a CII0COOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMaTbHO-JIOTHUYECKOTO H
KPEaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUW pacro3HaBaTh MPOSBICHHUS
3aKOHOB MaTeMaTHKH B Hayke, TEXHUKE M UCKyccTBe. OOydarommecs: y3HAIOT O



BBIIAIOIIMXCS PeE3yJbTarax, MOJy4YEHHBIX B XOJ€ Pa3BUTUA MaTeMaTUKU Kak
HayKH, 1 00 UX aBTOpax.

ConepxarenbHO-METOAUYECKas TMHUAA « MHOKECTBA U JIOTUKa» BKJIIOYAET B
ceOst 2JeMEHTbl TEOPUM MHOXKECTB M MareMaThyecKoW JOTHKH. TeopeTuko -
MHOKECTBEHHBIE IPE/ICTABJICHUS IPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTEMATUKU
U TpeayaraloT HauOoJiee YHUBEPCAIbHBIM S3BIK, OOBEAMHAIOUMI BCE pPa3elibl
MaTeEMATUKU M €€ TPWIOKEHUNW, OHM CBS3BIBAIOT pPAa3HbIE MaTEMATUYECKHE
JUCLUIUIMHBL M MX MPUJIIOKEHUS B eauHoe uenoe. I[loaTtoMy BaxHO 1ath
BO3MOXHOCTh OOy4YaromeMycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MAaTeMAaTUKU U UCMOJIb30BaTh €T0 JJIi BBIPAKEHUSI CBOUX MBICIIEH.
JlpyruM BaXHBIM TIPU3HAKOM MAaTEeMAaTUKH KaK HAyKH CJEIyeT IpU3HaTh
CBOMCTBEHHYIO €W CTpPOroCTb OOOCHOBAaHMW U CJIEOBAHUE OMNPENCIEHHBIM
npaBuwjaM  IOCTPOEHHS  JIOKAa3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMAaTUYECKOW JIOTUKUM CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHHS
00y4Jaronmxcs, O3BOJISIET UM CTPOUTH CBOU PACCYKIEHUS HA OCHOBE JIOTUYECKHUX
npaBul, POPMUPYET HABBIKA KPUTUYECKOTO MBIIICHHUS.

B yuebHOM Kypce «Anrebpa u Hayaga MaTeMaTUYECKOrO aHAIU3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYECKOTO MOJEIUPOBAHMSI, KOTOPBIE MPU3 BaHBI
croco0CTBOBaTh (POPMHUPOBAHMIO HABBIKOB TMOCTPOEHUS MOJENEH peaTbHbIX
CUTyallui, MCCJENOBAHUS ASTHUX MOJENEHd C MOMOILBIO anmnapara aareopsl U
MaTeMAaTUYECKOT0 aHalu3a, MHTEPIpPETaluu MOJYYEHHbIX pe3ynbTaroB. Takue
3aJlaHus BIUIETEHBI B KAXABIN U3 Pa3JiejoB IPOrpaMMbl, MOCKOJIbKY BECh Marepual
y4e0HOTO Kypca IMIMPOKO MCHOJIL3YETCS JJIs PELleHHUs NPUKIaaHbIX 3aaa4. [lpu
pElIeHNH  pealbHBIX MPaKkTUYECKUX  3a7ay  oOydaronmecs  pa3BUBAIOT
HaAOJII0/1aTeNIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBarhCs,
UCIIOJIb30BaTh  QHAJIOTHIO, 0000maTh W  KOHKPETHU3UPOBATh  MpoOJiemMy.
JesTensHOCTh MO  (POPMHPOBAHMIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a7a4
OpraHu3yeTCs B IPOIlecCce U3YUeHUsI BCEX TEM yueOHOro Kypca « AnreOpa 1 Hayaa
MaTeMaTUYECKOT0 aHATTN3a.

Ha wusydenne yueOHOro Kypca «Airedpa M Hayajga MaTeMaTUYECKOTO
aHaym3a» otBoautcs 272 yaca: B 10 kimacce — 136 yacoB (4 yaca B Henenmo), B 11
kiacce — 136 yacoB (4 yaca B HEZIEIIO).



COJAEP’>KAHUE OBYYEHUA
10 KUJIACC

Yuc/ia 1 BBIYUCICHUS

Paunonanbsble yncia. OOBIKHOBEHHBIE U JIECSTUYHBIE APOOH, MPOLEHTHI,
OeckoHeuHbIe nepuoanyeckue npoou. [lpumenenue npobOelt U MPOLEHTOB IJis
pELICHNs] IPUKIIAJAHBIX 33J1a4 U3 Pa3JIMYHBIX OTPACJICH 3HAHUHN U PEAIbHOM KU3HU.

[eictBurenpHple 4Yucia. PanuoHanbHple W HMPPALMOHAIBHBIE YHCIIA.
Apudmernueckue omepanuu ¢ JACHCTBUTENBHBIMU  4YHclIaMH. Moaynb
JEUCTBUTENILHOTO YKCHa U ero cBOoMcTBA. [[pubOimKEHHbIE BEIYUCIICHNUS, IPAaBUIIa
OKPYTJICHUS, IPUKUKA U OLICHKA PE3YJIbTaTa BHIYMCIICHUN.

Crenenp ¢ nempiM  nokasareneM. bunom Herorona. Hcenosnb3zoBanue
NoAXOJs1LEeN (POPMBI 3aMUCH TEHCTBUTENBHBIX YUCENT JJI PELICHUS MPAKTUYECKUX
3a7a4 ¥ NPEACTABICHUS JaHHBIX.

ApudmeTnueckuil KOpeHb HaTypaJIbHOW CTENEHHU U €r0 CBOMCTBA.

CreneHp C pandOHAIBHBIM I[IOKa3arelneM M €€ CBOWCTBA, CTENEHb C
JEUCTBUTENILHBIM ITOKA3aTEJIEM.

Jlorapudm uwmcna. CpoiictBa norapudma. [lecaTruHble M HaTypajbHBIE
JaorapupMsl.

CuHyc, KOCHHYC, TAaHI€HC, KOTAaHI€HC YMCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCUHYC W apKTaHI'€HC YHUCJIIOBOTO apryMEHTa.

YpaBHeHMS M HEPAaBEHCTBA

ToxnecTBa ¥ TOXIIECTBEHHbIE MpPe0oOpa3oOBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE ypaBHEHUS W ypaBHEHUs-CJeNCTBUA. HepaBeHCTBO,
pELIEHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U APOOHO-PAIMOHATBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOIOYJIEHBI OT OJHOM IEPEMEHHOM. JlesleHne MHOrodjieHa Ha
MHOTOWIEH ¢ ocTtarkoM. Teopema be3dy. MHOrouneHsl C  LEJIbIMH
ko3¢ dunmentamu. Teopema Buera.

[IpeoOpazoBaHus YUCTOBBIX BEIPAKEHUM, COJIEPKAIIMX CTENEHU U KOPHHU.

HppanuoHanbHbie ypaBHEHUSL. OcHOBHBIE METOIbI peleHus
UPPalMOHAIbHBIX YPAaBHEHUM.

[lokazarenpHble ypaBHEHHA. OCHOBHBIE METOJbI PEIICHUS MOKA3aTEbHBIX

YPaBHEHHUI.
[IpeobpazoBanue BEIpAKEHUH, COEPIKAIIUX JTOTapUDMBL.
Jlorapudmuueckue  ypaBHEHHUS. OcHOBHbIE METO/IbI pelIeHUs

JorapuMUYECKUX YpaBHEHHIA.
OcHoOBHbIE TPUTOHOMETPHUUECKHE bopMyIIbL. [IpeoGpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUN. PeleHne TpuroHoMETpUIECKUX YpaBHEHUH.



Pemienne cucteM JIMHEHHBIX YpaBHEHHMHA. Marpuua CUCTEMBbI JMHEWHBIX
ypaBHeHu#l. Omnpenenurens MaTpUlbl 2X2, €ro TeOMETPUYECKUNA CMBICI H
CBOMCTBA, BBIYUCIICHUE €r0 3HAYEHHUsI, IPUMEHEHUE ONPEIACIUTENS I PELICHUS
CHCTEMBI JIMHEMHBIX YpaBHEHMU. PenieHne NpUKIAaAHBIX 3a1a4 C IOMOIIBIO
CHCTEMBl JIMHEWHBIX YypaBHeHMW. lccienoBaHne IOCTPOCHHOM MOJEIM C
MTOMOILBIO MaTPUL U OIIPEACIUTENCH.

[locTpoeHne MareMaTH4eCcKuX MOJEIEH PEaIbHOM CHUTyalMd C ITOMOIIBIO
YpaBHEHUN WU HEpaBeHCTB. [IpuMeHeHME ypaBHEHUMN M HEPABEHCTB K PELICHUIO
MaTEMATUYECKUX 3aad M 3a7ad M3 pa3IMYHBIX 00JIaCTEell HAyKU U pEaTbHOU
KU3HU.

DO yHKIUHU U TpaPuKu

OyHkus, crnocoObl 3agaHus (QyHKUMH. B3anMHO 0OparHble (YHKLIMH.
Komnozunusa ¢ynkuuii. I'padpuk (yHKOUM. DaeMeHTapHble NpeoOpa3oBaHMs
rpapuKoB QPyHKUIUH.

OO6nactp omnpeneneHUss 1 MHOKECTBO 3HaueHu (yHkuuu. Hymu Qynkuumu.
[IpomexyTku 3HaKonocTosiHCTBA. YETHBIE U Heu€THBIE PpyHKIMU. [leproanueckue
¢yakuyn. [IpoMexyTkh MOHOTOHHOCTH (PYHKIMHA. MakCUMyMbl U MUHUMYMBbI
¢byukuyn. Hauboubiiiee 1 HauMeHbI1ee 3HaYeHUsT (PYyHKIIMU HA POMEKYTKE.

Jlunelinas, kBaaparuuHas W JApPOOHO-TMHEHHas (QyHKIMHU. DJIEMEHTapHOE
UCCJIEIOBAHUE U MOCTPOEHUE UX TPAPUKOB.

CreneHHast pyHKIUSI C HATYpaJbHBIM U LEJBIM MOKa3aTeneM. E€ cBolicTBa u
rpapuk. CBolicTBa M Tpaduk KOpHS N-0il cTeneHW Kak (yHKIuM oOpaTHOM
CTENEHU C HATyPAIbHBIM ITOKA3aTEIEM.

[lokazarenbHas u jorapudmuueckass (yHKIMH, UX CBOMCTBA M rpaduKu.
Hcnonb3oBanue rpagukoB pyHKIUHN AJis1 pEUICHUs] ypaBHEHU.

TpuroHomerpuyeckass OKPYKHOCTb, ONPENEIEHUE TPUTOHOMETPHUUYECKUX
(YHKLMIA YUCIIOBOTO apryMEHTa.

QOYHKIUOHATIBHBIE 3aBUCHUMOCTA B PEAIbHBIX MPOLECCAX U SBIICHUSAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

HavaJjia MaTeMaTH4e€CKOT0 aHAJIN3A

ITocemoBaTenbHOCTH, CIOCOOBI 3ajaHUs ITOCJIEIO0BATEIbHOCTEH. MeTon
MaTeMaTH4EeCKOM WHIYKIWU. MoHOTOHHBIE " OTpaHUYECHHbIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHUMKHOBEHHMSI MAaTEMaTHYECKOTO aHAINW3a Kak
aHayM3a OECKOHEYHO MaJIbIX.

Apudmerrueckas 1 TeoMeTpuueckas mporpeccuu. beckoneuHo yobiBarorias
reomerpuyeckas nporpeccus. Cymma 6€CKOHEUHO YOBIBAIOIIECH Fr€OMETPUYECKOM
nporpeccur. JINHEMHBIA U SKCTTIOHEHIHAIbHBIN POCT. Yncio e. @opmyra CI0KHBIX
npoueHToB. lcnonb3oBaHue mporpeccuu JJsl PEIIEHUs pEeabHbIX 3a7ad
MPUKIIAAHOTO Xapakrepa.



HempepriBHbIE (QYHKIMM M HMX CBOWCTBA. TOYKM pa3pbiBa. ACHUMMOTOTHI
rpapukoB Qynkuuid. CBoWcTBa (QYHKIMNA HENPEPHIBHBIX Ha OTpe3ke. Meron
UHTEPBAJIOB ISl PELICHUs] HepaBeHCTB. lIprMeHeHue CBOMCTB HENpEpBIBHBIX
bYHKIMIA 7151 peleHus 3a1ad.

[lepBas u BTOpas npousBoaHbie GyHKIMU. OnpeneneHre, reoOMeTpUIeCKuil u
(u3NUEeCKuil CMBICI IPOU3BOIHOM. YpaBHEHUE KacaTebHOM K rpaduKy QPyHKLINU.

[lpousBoansle  sneMeHTapHbIX  (pyHknmit.  [IpousBogHas  cymMbl,
NPOU3BEACHHUS, YACTHOTO ¥ KOMIO3UIIUH (PYHKIIHIA.

MHo:xecTBa U JIOTHMKA

MHokecTBO, omnepanuu HaJl MHOXECTBAMM M UX CBOWCTBA. Jlnarpammel
Oilepa—Benna. llpumeHeHue TEOPETUKO-MHOKECTBEHHOTO — ammapara Ui
ONMCAHUs PEATbHBIX MPOLECCOB M SIBJICHUN, NMpPHU PELICHUM 337ad M3 JIPYTHX
y4€OHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAareMaTHUYECKOT0 OOBEKTa, CIIEICTBUE,
JI0Ka3aTeNNbCTBO, PABHOCHIIbHBIC YPABHEHUS.

11 KJIACC

Yucua 1 BbIYUCTICHUS

Harypanbhnbie n nensle yucia. [I[puMeHeHne Mpru3HakoB JENUMOCTH LEIbIX
qyycenn, HanOonpmii oOmmi nemutens (mamee — HOJI) u HamMeHblee oOIee
kparHoe (nanee — HOK), octatkoB nmo moayimo, anroputMa EBkiuaa s pemeHus
3a/1a4 B LENBIX YUCTIaX.

KommuiekcHble uuncna. AnreOpaudeckas M TpUrOHOMETpUUecKass (POpMbl
3aMiCu KOMIUIEKCHOTO 4YHUCia. ApU(PMETHUECKUE ONepaluud C KOMIUIEKCHBIMU
yuciaamu. M300pakeHne KOMIUIEKCHBIX YHUCEI Ha KOOPJHUHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTeneHrn U3 KOMIUIEKCHOTO uucia. [IpuMmeHenue
KOMILJIEKCHBIX YMCEN ISl pelieHus] (PU3NUECKUX U TeOMETPUUECKUX 3a/1ay.

YpaBHeHMS M HEPAaBEHCTBA

CuctemMa M COBOKYNHOCTh YpPaBHEHH W HEpPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CJIEAACTBHS. PaBHOCHIIbHbIE HEPABEHCTBA.

OTb6op  KOpHEl  TPUTOHOMETPUUECKUX  YpaBHEHMA C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Pernienne TpuroHoMeTpu4ecKux HEPaBeHCTB.

OCHOBHBIE METOJBl PEHICHUSI MOKa3aTeNbHBIX U  JIOTapUPMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METObI PEIICHUS UPPALMOHATLHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEUICHHS CUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UppaIlMOHAIbHBIX, TOKA3aTENbHBIX U JOTAPU(PMUIECKUX YpaBHEHUH.

YpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMETPAMH.



[IpuMeHeHne  ypaBHEHUM, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3a7ad U3 Pa3jMyHbIX oOJlacTell HAyKH U peabHOM
YKU3HU, MHTEPIPETALMS TTOTYYEHHBIX PE3YyJIbTaTOB.

DyHKIUU U rpaPuKu

I'paduk xomnosummu ¢yHkuuid. ['eomerpuueckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpuueckue QpyHKIMH, UX CBOMCTBA U Ipa(UKH.

['padmueckue MeTonbl pelieHus ypaBHEHUIl M HepaBeHCTB. ['paduyeckue
METO/bl PEIICHUS 331a4 C apaMeTPaMH.

Hcnons3oBanue rpadukoB (GYHKUIMN Ui UCCIENOBAHUS TMPOLECCOB U
3aBUCUMOCTEN, KOTOpPbIE BO3HUKAIOT MPHU PEUICHUHU 33Jad U3 JPYTruX y4eOHBIX
IIPEAMETOB U PEATbHOM KU3HHU.

HavaJyia MaTeMaTH4eCKOI0 aHAJIU3A

[IpumeHeHre Npor3BOJHON K MCCIIE0BAHNIO (DYHKIMII HA MOHOTOHHOCTh U
sKCTpeMyMbl. HaxokneHne  HauOOJbIIET0O M HAUMEHBIIETO  3HAUYEHUMN
HENpepbIBHON (DYHKIIMU Ha OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM JUIA HAXOXKACHUS HAWIY4IIEro pEIICHUS B
NPUKIAAHBIX 33]a4ax, U1 OIPEACIIEHUS CKOPOCTM MU YCKOPEHHs Ipolecca,
3aJ1aHHOTO (POPMYJION UITH TPaUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. [lepBooOpasHbie
aeMeHTapHbIX QyHkmii. [IpaBuina HaxoxIeHUs TEPBOOOPA3HBIX.

HNurerpai. I'eomerpuueckum CMBICII MHTErpaja. Brruucnenue
onpeaenéHHoro uuTerpaia no dhopmyie Herotona-Jleidonura.

[IpumeHeHne MHTErpanga AJid HAXOXACHUS IUIOIIAAeH IUIOCKUX (GUryp u
00bEMOB T€OMETPUUECKUX TEN.

[lpumepsl pemeHuit auddepeHnranbHbIX ypaBHEeHH. Marematnueckoe
MOJICIIMPOBAHUE pPEATbHBIX MPOLECCOB € MOMOLIBI AU(PPepeHInaIbHBIX
YPaBHEHHUM.



[UIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBI VPOBEHb) HA VPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpasK1IaHCKOr0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTB I'PAKIAHCKON MOZULIMH 00 yUaIOIIEr0Cs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJIEHa  POCCHHWCKOr0  OOIIeCTBA,  MPEACTABICHUE O
MaTeMaTHYeCKUX OCHOBaX ()YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYpP, SBICHUH,
IpoIenyp TPaXIaHCKOTO oOImecTBa (BBHIOOPHI, OMPOCHl M JPYTO€), yMEHHE
B3aMMO/JICHICTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBUU C WX
GYHKIMSIMU ¥ Ha3HAYCHHUEM;

2) IAaTPHOTUYECKOT0 BOCIIMTAHMSA:

c(hopMHUPOBAHHOCTH POCCUMCKOM TPaKIAHCKOW UIEHTUUYHOCTH, YBAKECHUS K
NPOIUIOMY M HAaCTOSIIEMY POCCHMCKONW MaTeMaTWKH, [IEHHOCTHOE OTHOIIEHUE K
JOCTUKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MareMaTH4eCKOM IIKOJIbI,
UCIIOJIb30BaHUE ATUX JOCTWKEHUH B APYrUX HaykKaX, TEXHOJIOTHSX, cdepax
IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT' 0 BOCIIUTAHUSA:

OCO3HaHME AYXOBHBIX [ICHHOCTEN POCCUNCKOro Hapo1a, CPOPMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HaHUs, ITUYECKOTO MOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMKEHMM HayKM W JIeATE€IbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJI3/la B IOCTPOECHHUE YCTOMUUBOTO Oy1yIIEro;

4) 3¢TETUYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYas ACTETUKY MaTeMaTH4eCKuX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKIeHUI, BOCIIPUUMYUBOCTD
K MaTeMaTU4eCKUM acTieKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3n4ecKkoro BOCIUTAHUS:

C(hOpMUPOBAHHOCTh yMEHUSA NPUMEHIThH MaTeMaTU4YeCKue 3HaHUS B
HHTEpECcax 3JJ0POBOTO U 0€30TIaCHOT0 00pa3a )KMU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/IOPOBBIO (3J0POBOE MHUTAHUE, COATAHCUPOBAHHBIM PEXHUM 3aHSATUH U
OTJIbIXa, peryisipHas (pu3uveckasi akTUBHOCTD ), (PU3NUECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/10POBUTEIHHOM NEATEIHHOCTHIO;

6) Tpy10BOTr0 BOCIUTAHUSA:

FOTOBHOCTh K TPYAY, OCO3HaHHUE IEHHOCTH TPYIOJIOOUs, HHTEpeC K
pa3imyHbIM  chepaM  NPOPECCHOHAILHONW  JIEATENbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ MPUJIOKEHUSIMU, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOP
Oynymeli mpodeccun HW peaTM30BBIBaTH COOCTBCHHBIC >KM3HEHHBIC TUIAHBI,



FOTOBHOCTh M  CIIOCOOHOCTh K  MareMaTH4ecKoMy OOpa3oBaHHI0 U
caMOOOpa30BaHUIO Ha TMPOTSHKEHUU BCEH >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEILIEHUH MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKOW HAIIPaBJIEHH OCTH;

7) 3K0JIOTUYEeCKOIr0 BOCIIUTAHUSL:

C(hOPMHUPOBAHHOCTh  SKOJOTHYECKON KyJIbTYphl, NOHHUMAHUE BIHSHHUS
COLMAIbHO-?)KOHOMUYECKHUX IIPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COUAILHOM
Cpelbl, 0CO3HaHME INI00ATHLHOT 0 XapaKTepa SKOJIOrHYeCKUX MPOo0IeM, OpHEeHTAIIUS
Ha TPHUMEHEHHE MAaTeMaTHYEeCKMX 3HAHWUW U1 peuleHus 3aaad B 00JacTH
OKpY’Kalollel Cpepl, IUIAHUPOBAHHWE IIOCTYIIKOB M OLIGHKM HMX BO3MOXHBIX
MOCJICACTBUM UL OKPY’KAOIIEH CPEJIbL;

8) HeHHOCTH HAYYHOT0 O3HAHUA:

Cc(hOopMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAayKM M  OOILIECTBEHHOM  MPAKTUKHU, [OHUMaHHUE
MaTeMAaTUYECKOW HAayKu Kak cgepbl 4eOBEYECKOW MAESITebHOCTH, 3TaloB €€
pa3BUTUS M 3HAYUMOCTU JJI1 PA3BUTUS LUBUIM3ALMHU, OBJAIACHHUE S3bIKOM
MaTeMAaTUKAd M MAaTeMaTHYeCKONl KyJIbTypOll KaK CpEICTBOM IIO3HAHHS MHPa,
TOTOBHOCTh OCYHIECTBJIATh NPOEKTHYIO U HCCIENOBATEIHLCKYIO ACSATELHOCTD
VMHAUBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Jlornyeckue 1eMCTBUA:

BBIABJISITh U XapaKTEPU30BaTh CYLIECCTBEHHBIE MPU3HAKH MaTEMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOIIEHUH MEXIy NOHATUSAMH, (POpMyIMpoBaTh
OTpe/IeIeHUs] TOHATUH, YCTaHABIUBATh CYHIECTBEHHBIN MPU3HAK KilacCUpUKAIUH,
OCHOBaHUS JJ1s1 0000ILEHUS U CPABHEHUS, KPUTEPUU TIPOBOJUMOTO aHAIN3a,;

BOCHPHUHUMATh,  (QOPMYIHpPOBATH U  NpeoOpa3OBbIBATh  CYXKIACHHUS:
YTBEPUTENbHBIC U OTPUIIATENIbHBIC, EAMHUYHbIC, YaCTHbIC U 00IIME, YCIOBHBIE,

BBISBJISITh MATEMAaTUYECKUE 3AKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEUUS
B (hakTax, IaHHBIX, HAOJIOJECHUSX U YTBEPKACHUSX, Mpeiarath KpUTEpUH JJIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPECUHM;

JIe7aTh BBIBOJBI C HCIOJIb30BAHWEM 33aKOHOB JIOTMKH, JEIYKTUBHBIX W
VHIYKTUBHBIX YMO3aKIIOUECHUM, YMO3AKIIIOUEHUH 10 AaHAJIOTUU;

IIPOBOJIUTH CAMOCTOATEIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsAMBbIE U OT IPOTUBHOTO), BEICTPANBaTh apTr'yMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BBIBOIbI;

BBIOMpaTh crnoco0 pemieHuss y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BAPUAHTOB  pCIICHUS, BBIOMpaTh HaWOoJee MOAXOAAMMUNA ¢  y4déToM
CaMOCTOSITENbHO BBIJIEJICHHBIX KPUTEPHUEB).



ba3zoBrble ucciaexoBarebCKue IeHCTBUA:

UCII0JIb30BaTh BOMPOCHI KaK HCCIEJA0BATEIbCKUII MHCTPYMEHT IO3HAHUS,
dopmynupoBarh  BOMPOCHI,  (PUKCUPYIOLUIME MPOTUBOpEUHE, MpoOsemy,
yCTaHABJIMBaTh MCKOMOE U JaHHOE, (JOPMHUPOBATH TMIIOTE3Y, apTyMEHTHUPOBAThH
CBOIO MMO3UIINI0, MHEHUE;

MPOBOJIUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN YKCTIEPUMEHT, UCCIICIOBAHNE
10 YCTaHOBJICHUIO 0COOEHHOCTEH MaTeMaTHUYeCKOTro 00bEKTa, SIBJICHUS, IPOIIECcCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00OBEKTaMHU, SIBICHUSAMH, ITPOIIECCAMU;

CaMOCTOSTENbHO (HOPMYIUPOBaTh 00OOIIEHHUS U BBIBOJABI MO pe3ybTaTam
OPOBEIEHHOTO  HAOMIOJIEHUS, HCCIIEOBAHUS, OIEHUBATh JOCTOBEPHOCTH
MOJIy4YEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000O0IICHNUH;

NPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IMPOIECCA, a TAKXKE BBIIIBUTaTh
NPE/IOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ nunpopmaumeii:

BBISIBIIAITh ACPUINTH MH(DOPMAIMU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA Ha
BOIIPOC U JIJIsl PEIICHUS 33/1a4U;

BBIOMpATh MHPOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUTIOB, AaHAIM3UPOBATH,
CUCTEMAaTU3UPOBaTh U HMHTEPNPETHPOBATH HH(DOPMAIHMIO PA3JIMYHBIX BHIOB U
dbopM npecTaBICHUS;

CTPYKTYpUpPOBaTh MH(POPMAIHIO, MPEACTABIATh €€ B Pa3MYHBIX (hopMax,
WUTIOCTPUPOBATh IpaPUuecKy;

OIICHUBATh HaJIEKHOCTD uHbOpMaluu o CaMOCTOSITEIIbHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHUBHBbIE YHUBEpPCaJIbHbIe YUeOHbIE AeilicTBUS

OO0menue:

BOCTIPHHUMATH U (JOPMYITUPOBATH CYKJICHUS B COOTBETCTBUU C YCJIOBUSIMU U
HENIMU OOUICHHMSI, SICHO, TOYHO, I'PaAaMOTHO BbIpaXaThb CBOIO TOYKY 3pEHHS B
YCTHBIX U MUChMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJY pEIICHUs 3aJayu,
KOMMEHTUPOBATH MOJYyYECHHBIN PE3yJbTaT;

B X0JI¢ 00CYXJ€HUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOJeMbl, pelraeMol 3a7adu, BBICKa3blBaThb WJCH, HAIICJICHHBIE Ha TOUCK
pEIICHUsI, COMOCTABIISITh CBOU CYXICHUS C CYXICHHSIMU JPYTMX YYaCTHHUKOB
Juanora, OOHapy>KUBaTh Pa3IMuU€ U CXOJICTBO MO3UIIMM, B KOPPEKTHOU (opme
bopMyIUpPOBaATh pa3HOTIIACHS, CBOU BO3PAKCHHUS,

MPEACTaBISATh PE3YJIbTAThl PEUICHUS 33]]a4u, SKCIIEPUMEHTA, UCCIICA0BAHNUS,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opmaT BBICTYIUICHHS C Y4€TOM 3ajad
MPE3EHTALUA U 0COOEHHOCTEN ayTUTOPHUHU.

PeryasiTuBHbIe YHUBepCcAJIbHbIE YUeOHbIe JelCTBHS



Camoopranuzanus:

COCTABJISAITH [UIaH, AJITOPUTM PEIICHHs 33a]]a4ul, BHIOUPATh CIIOCO0 PEIICHUs C
y4€TOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUN C y4ETOM HOBOW MHPOPMALIUH.

CaMOKOHTPOJIb, 3MOLIMOHAJIbHBII HHTEJJIEKT !

BJIQJICTh  HABbIKAMU  IO3HABATEIbHOM  peQuieKCMM Kak  OCO3HaHUs
COBEPUIAEMBIX JEUCTBUI U MBICIHUTENBHBIX TPOLECCOB, UX PE3YyIbTATOB, BIAIECTh
crioco0aMu CaMONIPOBEPKH, CAMOKOHTPOJII NIpollecca U Pe3yibTara pPELICHHs
MaTeMaTU4YeCKOM 3a/1aul;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IPU PEIICHUU 33]1a4H,
BHOCHUTb KOPPEKTHUBBI B IEATEIbHOCTh HA OCHOBE HOBBIX 00CTOATENbCTB, JaHHbIX,
HalIEHHbIX OIMOOK, BBISIBICHHBIX TPYAHOCTEN;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM, 00BACHITH NP UUHHbI
JOCTUKEHHSI UJIM HEAOCTHXKEHUS PE3YNbTAaTOB J€s TEIbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas1 1eAITEJIBHOCTD:

NOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUAYAILHOU
paboThl TpH peleHUH Y4yeOHBIX 3ajad, MPUHUMATh LElb COBMECTHOM
JESTEIbHOCTH, TUIAHUPOBATh OPTAHU3AIMI0 COBMECTHOM pabOThI, paclpeaensiTh
BUJbI PabOT, AOTOBapuMBaThbCs, OOCYXAaTb MPOLECC M pe3yiabTar paldoThl,
000011aTh MHEHMST HECKOJILKUX JIIOJEH;

y4acTBOBaTh B IpynnoBbIX (hopMax paboThl (0OCyxkaeHHsl, 0OMEH MHEHMIA,
«MO3rOBbI€ HITYpPMbI» W HWHBIE), BBINOJHATH CBOK 4YacTh padOThl U
KOOPJMHUPOBATh CBOU JCUCTBUS C JAPYTMMH YJI€HAMU KOMAaHJbI, OLIEHUBAThH
Ka4eCTBO CBOETr0 BKJIaJa B OOIIMI NPOAYKT MO KPUTEPUSIM, CHPOPMYIUPOBAHHBIM
y4aCTHUKAMH B3aUMO/ICHCTBHUS.

INPEAMETHBIE PE3YJIbTATBI

K koniy obyuenus B 10 kjacce oOydarOIMHUCS TOJIYYUT CJCTYIOITHIEC
MpeaMETHBIE PEe3yIbTaThl IO OTACIBHBIM TeMaM padoueil porpaMMbl y4eOHOTO
Kypca « Anredpa 1 Hadajga MaTeMaTHIECKOTO aHATTN3a)»:

Yucsa v BBIYUCTCHUS:

CBOOOJHO OTEPUPOBATH MOHATUSIMU: PAIMOHAIBHOE YHCIIO, OECKOHEYHAs
neproauyeckas JapoOb, TMPOILEHTHI, UPPAIMOHATHHOE YHCIO, MHOXECTBa
palMOHANIBHBIX U JEHCTBUTEILHBIX YHCEN, MOAYJIb ICHCTBUTEIBHOIO YHCIIA,;

OPUMEHATh APOOM W TPOIEHTHI MJI pPEIIeHUs MNPUKIAAHBIX 33134 U3
pa3JIMYHBIX OTPACJIEN 3HAHUN U PEATbHOU )KU3HU,

MIPUMEHSTh IPUOIMKEHHBIC BRIYUCIICHHS, TTPaBUJIa OKPYTJICHUS, PUKUAKY U
OLICHKY P€3yJIbTaTa BEIYHUCIICHUM;



CBOOOJHO OIEpUPOBaTh IOHATHEM: CTENEHb C LEIBIM II0KA3aTeleM,
UCII0JIb30BaTh MOJXOSAILYI0 (POPMY 3aMUCH ACHCTBUTENBHBIX YUCEI AJISl PEIICHUS
IIPAKTUYECKUX 3a1a4 U IIPEACTABICHUS TaHHBIX;

CBOOOJHO OMEpPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HaTypaJbHOU
CTCIICHU;

CBOOOJIHO ONEPUPOBATh MOHITHEM: CTENEHD C PAllMOHAIbHBIM MOKA3aTEIIEM;

CBOOOJHO ONEpUPOBaTh MOHATHUAMU: JIOTapu(pM UHCIA, JECATUUHBIC U
HaTypaJIbHbIE JIOTapU(PMBIL;

CBOOOJTHO ONEPHUPOBATH MOHITHSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMHU: APKCHUHYC, APKKOCUHYC U apKTaHIE€HC YHCJIOBOTO
apryMeEHTa.

YpaBHeHMS U HEPAaBEHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHHSI U YPABHEHUS -CIICACTBHS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh PaA3JIMUHbIE METOJAbl PEIICHHUS PAlUOHATBHBIX M JIPOOHO-
pAalMOHATBHBIX YPAaBHEHMW, MPUMEHATh METOJ WHTEPBAJIOB JJISl PELICHUS
HEPABEHCTB;

CBOOOJITHO ONEPUPOBaTh MOHSITUSIMHU: MHOTOYJIEH OT OJHOM NEpEMEHHOM,
MHOTOUJIEH C UEJbIMU KOA(P(PUUIUEHTaMU, KOPHH MHOTOWJIEHA, NPUMEHSThH
JIEJICHHE MHOTOYJIEHa HA MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera
JUIsl pELICHUs 3a/1a4;

CBOOOJTHO OMNEpPUPOBATH TNOHATUSAMU: CHCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpuIla, OMNPEACIMTEIb MaTpulbl 2 X 2 U €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMNpEAEHHUTENs 2 X 2 ISl BBIYMCIICHUS €r0 3HAYEHMUs,
IMPUMEHATh ONPENCIUTENIM I PEIIEHUS] CHUCTEMbl JIMHEHHBIX YpaBHEHUH,
MOJIEMPOBATh PEAILHBIE CUTYALIMH C TIOMOIIBIO CUCTEMBI JITHEHHBIX YPaBHEHUMH,
UCCJIE0BAaTh IMOCTPOECHHBIE MOJEIM C NOMOIIBIO MATPULl U ONPENEIUTEIEH,
MHTEPIPETUPOBATH MOJYYEHHBIN PE3YIbTAT;

UCIIOJIb30BaTh CBOWCTBA JACHCTBUH C KOpPHAMHM MJisi MpeoOpa3oBaHUs
BBIPKCHUM;

BBITIOJTHATH MPE0OPa30BaHMS YUCIIOBBIX BRIPAKEHUH, COIEPIKAIIUX CTETIEHH C
palMOHATBHBIM [MOKAa3aTENEM;

WCIIOJIb30BaTh CBOMCTBA norapupmMoB TUTST npeoOpazoBaHus
JoTapu(PMUIECKUX BBIPKEHUI;

CBOOOJIHO OTEpUPOBaTh MOHATUSIMU: UPpPAIMOHAIbHBIC, MOKAa3aTeIbHBIC U
JorapudMUIECKre ypaBHEHHUS, HAXOAUTh UX PEIICHHUS C TOMOIIBIO PAaBHOCHIILHBIX
MEPEXOI0B WM OCYLIECTBIISIS MPOBEPKY KOPHEW;



NPUMEHSTH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI JIJIsI IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJHO OIEPUPOBaTh MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHSATh HeoOXoauMble (QOPMYJbI  JJIsI PELICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHEHMUIA;

MOJEIMPOBaTh pEAIbHbIE CUTyallMd HA S3BIKE aireOpbl, COCTABIATH
BBIPDQ)KCHUS, YpPaBHEHUS, HEPABEHCTBA 10 YCJOBHUIO 33Ja4yH, HCCIEN0BAThH
NOCTPOEHHBIE MOJIENIM C UCTOJIB30BaHUEM alIapaTa aareopsl.

DOyHKUMH U rpapuku:

CBOOOHO ONEPUPOBATh MOHATUSAMU: (PYHKIMS, CTIOCOOBI 3aaHusl PYHKIIUH,
B3aUMHO OOparHble (QYHKIMHM, KOMIO3ULIMS (YyHKIMHM, Tpapuk QyHKIUH,
BBIIIOJIHATD JIEMEHTapHbIE IpeoOpa3zoBanHus rpaukoB (PyHKIIUH;

CBOOOJITHO ONEPHUPOBATh MOHATUAMM: O0JIACTH ONPENETCHUS U MHOMKECTBO
3HauYeHUH (QYHKIUH, HYJIUM (QYHKIUHU, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA,

CBOOOJTHO OMNEpPUPOBATH NOHATHUAMU: YETHBIE M HEYETHBIE (PYHKIIUH,
nepuonyeckue QyHKIUU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI U
MUHUMYMbl (DYHKIIMH, HAWOOJbIIEE W HauMEHbIIEe 3HAuUeHHE (PYHKUUU Ha
IPOMEXYTKE;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CTENIEHHAs! (YHKIMSI C HATYypaJIbHbIM U
LEJIBIM TOKa3aTeneM, rpapuKk CTENEeHHOW (PYHKUMU C HATypaJbHBIM U LENIbIM
nokasareneM, rpaduk KOpHs N-Oi CTENeHW Kak (PyHKLIHUU OOpaTHOM CTENeHH ¢
HaTypaJlbHbIM MOKa3aTeieM;

ONIEpUPOBATh TOHATUSIMU: JIMHEWHAs, KBaJpaTudHas M JAPOOHO-JIIMHEHAas
(GYHKIMH, BBITIOJTHATH AJIEMEHTAPHOE UCCIIEIOBAaHUE U MOCTPOEHUE UX TPA(PUKOB;

CBOOOJHO ONEpHUpPOBaTh MOHATUSIMU: MOKa3zareibHas W JorapudmMuyeckas
(GbyHKIMHM, UX CBOWCTBAa M TpaduKH, UCIMOIb30BaTh UX TrpaduKH JJis pELICHUS
YpaBHEHU;

CBOOOJIHO OMNEpPUPOBATH MOHATHUSAMU: TPUTOHOMETpPUYECKAs OKPYKHOCTb,
oTpe/ieleHne TPUTOHOMETPUUECKUX (PYHKIIMH YUCIOBOTO apryMEHTa;

MCIOJIb30BaTh Tpapukd (QyHKIMA IS HUCCICAOBAHMS TMPOIIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3a/1a4y U3 APYruX y4eOHBIX MPEIMETOB U pealbHON
KU3HH, BBIpaXaTh GOpMyIaMH 3aBUCUMOCTH MEXY BETMUMHAMU,

HauaJjia MaTeMaTH4eCKOr0 aHAJIM3A:

CBOOOJIHO OMEpUPOBATh MOHATUAMH: apudMeTHUEeCKass U reoMeTpuyeckast
nporpeccusi, 0eCKOHEUHO yOBIBaIOIIasi TeOMETpUUIECKasi IPOTpeccusi, TMHEHHBIN U
HKCTIOHEHIIUAILHBIN POCT, (GOpMyJia CIOKHBIX MTPOIEHTOB, UMETh MPEICTABICHNUE
O KOHCTAaHTE;

UCIIOJIb30BaTh MPOTPECCHM ISl PEIICHUS peabHBIX 3a/1ay MPHUKIAIHOTO
XapaxTepa;



CBOOOTHO ONIEPUPOBATH MOHATUSMM: IOCJIEA0BATENLHOCTD, CLIOCOOBI 3 a/1aHuUs
IIOCJIEAOBATENILHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIEC IIOCJIEIOBATEIILHOCTH,
IIOHMMATh OCHOBBI 3apOXKJACHUS MAareMAaTUYeCKOI0 aHalIW3a KaKk aHalau3a
OECKOHEYHO MaJbIX;

CBOOOJHO OINEPHUPOBATH TMOHSATUSIMHU: HEMpPEPbIBHbIE (YHKIUU, TOUKH
paspsbiBa rpadpuka GyHKIMH, ACUMIOTOTHI Tpaduka (QyHKINH;

CBOOOJHO OMNEpUpPOBaTh MOHATHEM: (YHKIIMS, HENpephiBHAs Ha OTPE3KE,
NPUMEHSTh CBOMCTBA HEMPEPBHIBHBIX (DYHKIIUI JIs1 PEILCHUs 3a/1a4;

CBOOOJTHO ONEpUPOBaTh MOHATHAMU: T€EpBas U BTOpas NPOU3BOJHbBIC
¢byHKIMY, KacaTenbHas K rpaguky QyHKINU;

BBIYHCIIATh IPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3ULIUN
NBYX (DYyHKIUH, 3HATH IPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIIN;

UCIIOJIb30BaTh N€OMETPUYECKUM M (DU3UUECKUN CMBICH MPOU3BOAHOM IS
peLIeHus 3a1ad.

MHoxkecTBa U JIOTHKA:

CBOOOJTHO  ONEpHUPOBATH MMOHATUSMM: MHOXKECTBO, OIEpallMd  HaJ
MHOKECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBII aIllapar JJisl OMCaHUs PEalbHbIX
IPOIIECCOB U SIBJICHUM, IPU PELICHUH 33/1a4 U3 JPYTrUX YUeOHBIX MPEAMETOB;

CBOOOJITHO ONEPHUPOBaTh MOHITUSIMU: OIpPEACNICHHE, TEOpEMa, ypaBHEHHE-
CJIEJICTBHE, CBOMICTBO MAaTEMAaTUYECKOT0 00BEKTa, J0KA3aTELCTBO, PABHOCHUIILHbIE
YpaBHEHUS U HEPABEHCTBA.

K koniy obyuenus B 11 kJjacce oOydarOIMHCS TOJIYYUT CJCTYIOIIHIE
IpEeIMETHBIE Pe3yJbTaThl 10 OTIAEIbHBIM TeMaM paboyel mporpaMmmbl yueOHOTO
Kypca «Anredpa u Hauajga MaTeMaTuyecKoro aHaJIu3ay:

Yucji1a 1 BBIYUCICHUSA:

CBOOOJHO ONEPHUpPOBAaTh MOHATUAMH: HATypaJbHOE M IEJI0O€ YMCIIO,
MHO’KECTBA HATYPAIBHBIX M LIEJBbIX YUCEJ, MCIOJIb30BaTh MNPU3HAKU JEITHUMOCTH
uenbix yuces, HOJl u HOK HarypallbHBIX YuCEN 1 peleHus 3a1a4, IPUMEHATh
anroputm EBxinna;

CBOOOJIHO OMNEPUPOBaATh MOHITHEM OCTarTka MO MOJYJIO, 3aluChIBaTh
HaTypaJbHbIE YMCJIA B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMAX CUUCIICHHUS;

CBOOOJITHO OMNEpPUPOBATH MOHATHUAMH: KOMILIEKCHOE YHCJIO U MHOXECTBO
KOMILJICKCHBIX YMCEJl, MPEACTaBISITh KOMIUIEKCHBIEC YKCia B alreOpandeckon u
TPUTOHOMETPUUECKOU (opMe, BBHIOIHITH apu(PMETHUECKUE OTepalii ¢ HUMHU U
n300paXxkaTh Ha KOOPJAMHATHOM TUIOCKOCTH.

YpaBHeHusI M HEPABEHCTBA:



CBOOOJIHO OMNEpUPOBaTh MOHATUAMH: MPPALUOHAIBHBIE, MTOKa3aTelbHbIE U
jgorapupMuyecKue HEpaBEHCTBA, HAXOAUTh MX PEIICHUS C [OMOIIBIO
PaBHOCWIBHBIX IIEPEXOI0B;

OCYHIECTBIISITH OTOOp KOpPHEW TNpHU pElIeHMH TPUTOHOMETPHUUYECKOTO
YpaBHEHUS;

CBOOOJTHO OMNEpUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHSATh HEOOXoAMMble (QOPMYNbI  JJIsI PEIICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/THO ONIEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPABHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTD PELLICHUS
CHUCTEMBI U COBOKYIHOCTEN PALMOHAIBHBIX, UPPALMOHAIBHBIX, IOKA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

pelaTb paLMOHaIbHBIE, VMppalyroOHalbHBbIE, [I0OKa3aTeIbHbIE,
gorapupMUYECKMe€ U TPUTOHOMETPUUECKUE YpPaBHEHUSI M  HEPaBEHCTBA,
coJieprKallye MOAYJIM U apameTphl;

NPUMEHSATH TpaduyecKre METOIbI Il pELeHUs] YPaBHEHUI 1 HEPABEHCTB, a
TaKKe 33J1a4 C IapaMeTpamu;

MOJIEIMPOBaTh pEAIbHbIE CUTyallMd HA S3bIKE aireOpbl, COCTABISATH
BBIDQKEHUS, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI II0 YCJIOBHUIO 3a1ayH,
UCCJIEIOBaTh IMOCTPOEHHBIE MOJIENM C HCIOJb30BAaHUEM armapara aireopsl,
VMHTEPIIPETUPOBATDH MOJTYYEHHBIA PE3YIbTAT.

DyHKIUU ¥ rpapUuKH:

CTpOUTh TrpaduKi KOMMO3ULUMU (YHKIMA C MOMOUIBIO 3JIEMEHTapHOTO
UCCIIEIOBaHMS U CBOMCTB KOMITO3ULIMHU ABYX (DYHKIIHIA;

CTPOUTh TE€OMETpPUYECKHEe O0Opa3bl ypaBHEHUW U HEPABEHCTB Ha
KOOPJIMHATHOM TJIOCKOCTH;

CBOOOJTHO OIEpUPOBaTh MOHATUAMHU: TpaduKUd TPUTOHOMETPHUUECKUX
yHKIwi;

OpUMEHATh (QYHKIUM JJIsI MOJETUPOBAHMS M HCCIEAOBAaHUS pPealbHBIX
IIPOLIECCOB.

Hayana MmaTteMaTH4eCcKOro aHajau3a:

UCIIO0JIb30BaTh MPOU3BOIHYIO IJISl UCCIIEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJUTh HaUOOJIbIlIEE U HAUMEHbIIIEe 3HAaUCHHSI (YHKIIMHU HEMTPEPHIBHOM Ha
OTPE3KE;

MCIOJIb30BaTh NPOU3BOAHYIO ISl HAXOXKACHUS HAWIYUIIEro pPELICHUS B
IIPUKIAAHBIX, B TOM YMHCJIE€ COLUUAIBHO-DKOHOMHUYECKMX, 3aJadyax, i
OTIpENIeTIeHNsI CKOPOCTH W YCKOPEHHUsS TMpollecca, 3aJaHHOTO (opMysoil wiH
rpapuKoM;



CBOOOJTHO ONIEpHUPOBATh MOHATUSAMM: THEPBOOOpaA3HAas, OIpPEAEIEHHBIN
UHTErpaj, HaXOAUTh MEPBOOOpPA3HBIC INEMEHTAPHBIX (PYHKIHMA U BBIUYUCIATH
uHTerpain no ¢popmysie Herorona-Jleitonuna;

HAXOJIUTh IUIOUIAHU TIIOCKUX (PUryp M 0OBEMBI T C MOMOIIBIO UHTETPaa;

UMETh MPEACTAaBICHUE O MaTeMaTH4eCKOM MOJEIUPOBAHMM HAa NpPUMEPE
COCTaBJICHUs TUPPEepEeHINATbHBIX YPaBHEHUI;

pelaTh NPUKIaJHbIE 33a4l, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKOTO U
du3nYecKoro xapakrepa, CpeaCcTBaMH MaTEMAaTHUECKOTO aHaIM3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KoauvecTrBo yacos
Ne HaumeHoBaHMe pa3ieioB U TeM JueKkTpoHHBIe (LU poBHIE)
KonTpoJibHbie
n/n NPOorpamMmbl Bcero o0pa3oBaTeJibHbIE peCypchl
patdoThI
MHOK€eCTBO A€M CTBUTEIBHBIX YU CEIL.
M .P
1 HOTOTICHET aHHOHaHBHH? YPABHEHILIH 24 1 https://resh.edu.ru/subject/51/10/
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
YpaBHEHU I
Oynkiuu u rpaduku. CreneHHas GyHKIUS C ) .
2 12 1 https://resh.edu.ru/subject/51/10/
L[EJIbIM [TOKa3aTeIeM
3 APHQMETIHECKITH KOPEHTh I+ Oif CTCTICHH. 15 1 htps/resh.edu. ru/subject/51/10/
UppaunonanbHblie ypaBHEHUS
I1 Al i
4 oxasateibhas gymiauts. Hokasatenbibe 10 1 https://resh.edu.ru/subject/51/10/
YpaBHEHUS
5 Jlorapudmuueckast QyHKIIHSL. 18 1 https://resh.edu.ru/subject/51/10/
Jlorapudmuueckue ypaBHEHUS
6 IPHIOHOMETPHHECKHE BEIPAKCHILS 22 1 https://resh.edu.ru/subject/51/10/
ypaBHEHHUS
[locnenoBaTenbHOCTH U IPOTPECCUU 10 1 https://resh.edu.ru/subject/51/10/
HenpepoiBuble Gynkunn. [Iponssognas 20 1 https://resh.edu.ru/subject/51/10/
IT 600
9 OBTOPEHHE, ODODIIEHIE, CHETEMATIZAMIA 5 2 https:/resh.edu.ru/subject/51/10/
3HaHUU
OBUIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 136 10



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KJIACC

KoanyecTrBo yacos

Ne HaumeHoBaHMe pa3iesioB U TeM JuieKTpoHHBbIe (LU poBHIE)
KonTpoabHbie
n/n MPOrpamMmbl Bcero oOpa3zoBareJibHbIE peCypchl
padoThI
7 =
1 ccneﬂOBaHIfe (yrraumii ¢ nomompio 22 1 https://resh.edu.ru/subject/51/11/
MPOU3BOAHON
2 IlepBooOpasHas 1 HHTErpa 12 1 https://resh.edu.ru/subject/51/11/
r i. i
3 paiidt TPHIOHOMETpHHCCIIX Gyl 14 1 https://resh.edu.ru/subject/51/11/
Tpuronomerpuyeckre HepaBeHCTBA
"
4 PPAIAOHATILHBIE, TORASATEIRHBIC 1 24 1 https://resh.edu.ru/subject/51/11/
norapuMUYECKAEe HEPaBEHCTBA
5 KowmrmnekcHsie yncna 10 https://resh.edu.ru/subject/51/11/
6 HatypanbHble u 11e1bie yncna 10 https://resh.edu.ru/subject/51/11/
CucreMbl palliOHAIBHBIX, HPPALMOHATBHBIX
7 MOKA3aTENbHBIX U JIOTAPHPMUIESCKIX 12 1 https://resh.edu.ru/subject/51/11/
YpaBHEHU I
8 3aiaun ¢ mapamMeTpamu 16 1 https://resh.edu.ru/subject/51/11/
IT 600
9 OBTOP CHHE, ODODIIEHHE, CHETCMATHIANIA 16 2 https://resh.edu.ru/subject/51/11/
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136 10



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/




HHOYPOYHOE INTAHUPOBAHHE
10 KIIACC

Ne i/

Tema ypoka

KoanyecrBo yacoB

Bcero

KonTpoJsbHbie
padoTsbI

DJIeKTPOHHBIE LN () pOBbIE
o0pa3oBaTeJIbHbIE PeCypChl

[[MHokecTBO, onepaluu HaJ MHOKECTBaMHU

1 . 1 https://resh.edu.ru/subject/51/10/
U UX CBOMCTBA

2 Juarpammsl Disiepa-Benna 1 https://resh.edu.ru/subject/51/10/
II €HEHHE TCOPECTUKO-MHOXKE .

3 PHMCHCHHE TEOPETHIO-MH CTBCRHOTO 1 https://resh.edu.ru/subject/51/10/
amnmnapara Ui pelieHus 3a/1a4
PaLII/IOHaHLHLIe yucia. O6LIKHOB€HHLI€ nu

4 JECATUYIHBIE T1POOHU, TPOICHTHI, 1 https://resh.edu.ru/subject/51/10/
OCCKOHEUHBIE TTEPUOINIECKIE TPOOH
Panmonansabie ynciia. OOBIKHOBEHHBIE U

5) JIECSITUYHBIE IPOOH, MIPOIEHTHI, 1 https://resh.edu.ru/subject/51/10/
OeCKOHEYHbIE EPUOINYECKUE IPOOH
I7; eHeHne npooei (S .

6 PHMCHCHHE AIPODCH 1 HPOUCHTOB V1A 1 https://resh.edu.ru/subject/51/10/
pemeHI/m HpI/IKJ'Ia,Z[HbIX 3a1a4
I7; eHeHne npooei ilS .

7 PHMCHEHHE IPODEH 1 HPOUCHTOB 1A 1 https://resh.edu.ru/subject/51/10/
pEIcHUS TPUKIAIHBIX 3aa9

8 JleHCTBHTCIBHEIC HCIIa. PAMOHATBHEIC 1 1 https://resh.edu.ru/subject/51/10/
HpparyoHaJbHbIC YhCa
Apudmetn .

9 pu ¢ AeCIAe onepatin © 1 https://resh.edu.ru/subject/51/10/
e CTBUTEILHBIMHU YHCIIAMHU
M "

10 O{[ym’ ACHCTBHTCIRHOTO AHEAa 1 €10 1 https://resh.edu.ru/subject/51/10/
CBOMCTBa

11 [TpuGnm:xEHHBIEC BRIUKCICHUS, TpaBUiia 1 https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

OKPYIUVICHUS, ITPUKHUIKA U OLICHKA
pe3yiibTara BEIUMCIICHUH

12

OCHOBHBIE METO/IbI pELICHUSI LETBIX U
JPOOHO-paIMOHAIBHBIX YPABHEHUH U
HEpPaBEHCTB

https://resh.edu.ru/subject/51/10/

13

OCHOBHBIEC METO/IBI PEIICHHS ENIBIX U
JIpOOHO-paIMOHAIBHBIX YPAaBHEHUM U
HEPaBEHCTB

https://resh.edu.ru/subject/51/10/

14

OCHOBHBIE METO/IbI PELIEHUS LIENIBIX U
IpoOHO-palMOHAIBHBIX YPABHEHUH U
HEPaBEHCTB

https://resh.edu.ru/subject/51/10/

15

MHorousieHsl OT OJJHOM EPEMEHHO.
JleneHne MHOTOYJICHA HA MHOTOYICH C
octatkoM. Teopema besy

https://resh.edu.ru/subject/51/10/

16

MHOTOUJICHBI C IETBIMU KO3PPUITHCHTAMH.

Teopema Buera

https://resh.edu.ru/subject/51/10/

17

Pewenne cucrem JIMHENHBIX YpaBHEHU

https://resh.edu.ru/subject/51/10/

18

Pemenne cucrem JIMHENHBIX YpaBHEHHM

https://resh.edu.ru/subject/51/10/

19

Marpuiia cucTeMbl TUHEHHBIX YPaBHEHU .
OnpenenuTens MAaTPUILBI 2X2, ero
TE€OMETPUYECKUIN CMBICII U CBOMCTBA;
BBIYHCIIEHHE €TO 3HAYCHUS

https://resh.edu.ru/subject/51/10/

20

Omnpenenurens MaTpUILbl 2X2, €ro
TeOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIYUCIIEHHE €0 3HAYEHU S

https://resh.edu.ru/subject/51/10/

21

[IpumeHeHune onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPABHECHU I

https://resh.edu.ru/subject/51/10/

22

Pemenne nmpukiagHbIX 3a/1a4 C TOMOIIBIO

https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

CUCTEMBI JINHEUHBIX YPABHEHU I

23

Pemienne npukiIaHbIX 3a1a4 ¢ IIOMOILBIO
CHUCTEMBI JIMHEWHBIX YPABHEHU

https://resh.edu.ru/subject/51/10/

24

KontponbsHas pabora: "PaninonansHbie
ypaBHEHUsI U HepaBeHCTBA. CHCTEMBI
JUHEWHBIX ypaBHCHU "

25

OyHKIUS, CIOCOObI 3aAaHUs (PYHKIIUU.
B3aumuo oOpatuble ¢pynkunn. Komnosumus

yHKuHi

https://resh.edu.ru/subject/51/10/

26

I'padux pyaxunn. DneMeHTapHBIC
npeodpa3oBaHus rpaduKoB (yHKIIUI

https://resh.edu.ru/subject/51/10/

27

OO6mnacThb onpeseneHust ¥ MHOKECTBO

3HadeHui ¢pyHkuuu. Hymu dynkuuu.
ITpoMeKyTKM 3HAK MOCTOSHCTBA

https://resh.edu.ru/subject/51/10/

28

YéTtHble 1 HEUETHBIE (PyHKIUH.
[lepuoanueckue Qynkiuu. Ipomexyrku
MOHOTOHHOCTHU (PYyHKLIUH

https://resh.edu.ru/subject/51/10/

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITUH.
HauOonbiiee 1 HauMeHblIee 3HaUCHUE
(GyHKIIMU Ha IPOMEXYTKE

https://resh.edu.ru/subject/51/10/

30

JlunHeitHas, KBagpaTU4HAas U IPOOHO-
AvHeHHast QyHKUUH

https://resh.edu.ru/subject/51/10/

31

DneMeHTapHOE UCCIIeIOBAaHNE U TIOCTPOSHUE
rpaduKoB 3TUX QYHKLIHI

https://resh.edu.ru/subject/51/10/

32

DJleMEeHTapHOE UCCIIEI0OBAaHUE U TTIOCTPOEHUE
rpaduKoB 3TUX (PYHKLIHI

https://resh.edu.ru/subject/51/10/

33

CreneHs ¢ LeIbIM IToKa3aTeiIeM. buanoMm
Hrrorona

https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

CreneHs ¢ LIeJIBIM I10Ka3aTelieM. buHoM

34 https://resh.edu.ru/subject/51/10/
HeroTona

35 CreneHHas GyHKIHS C EIaTypleLHLIM u https://resh.edu.ru/subject/51/10/
1enbIM nokazaresneM. E€ coiicTBa u rpaduk

36 KontponbsHas padora: "Crenennas
¢dyaxmus. EE cBoiicTBa u rpadguk”
ApudmeTnyeckuii kope aTypaJIbHOI .

37 pud . PEHE HATYpaILHOH https://resh.edu.ru/subject/51/10/
CTeNeHHU H ero CBOHCTBA

38 ApHQMETHUCCKHI KOpeHb HATYPaTbHOH https//resh.edu.ru/subject/51/10/
CTCIICHU U €r0 CBOMCTBA
[Ipeo6pazoBa Cl10 7

39 PEODPASOBANILL AHCIIOBLIX BLIPAKEHHIH, htps://resh.edu. ru/subject/51/10/
COJIEpIKAIMX CTETICHH U KOPHU
IT i .

40 PeOOPA3OBANI HCIOBBIX BbIpCHITiL, https:/resh.edu. ru/subject/51/10/
COJIEpIKaIMX CTETICHH U KOPHU
IIpeoOpa3zoBaHust YHCIIO AKEHUMH, .

41 peodp AHCHOBRIX BHPOKCHIHA https://resh.edu.ru/subject/51/10/
COJIEpIKaIMX CTETIEHH U KOPHU
Uppanuonansubie ypapHeHUs. OCHOBHBIC

42 METO/1bl PEILICHUsI UPPALlMOHAIBHBIX https://resh.edu.ru/subject/51/10/
YpaBHEHU U
Uppanmonanbuble ypaBHeHUs.. OCHOBHbBIE

43 METO/Ibl PEIIEHUS] UPPALHMOHATIBHBIX https://resh.edu.ru/subject/51/10/
YpaBHECHU U
Wppanuonaneabie ypapHeHUs. OCHOBHBIC

44 METO/IbI PEICHHS UPPALMOHAIBHBIX https://resh.edu.ru/subject/51/10/
YpaBHEHU U

45 PaBHOCHIIbHBIE IEPEXOBI B PEIICHUH
UPpallMOHATLHBIX YpaBHEHU I

46 PaBHOCHIIbHBIE TEPEXO/BI B PELICHUU



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

UppalMOHAIBHBIX YPaBHEHH

PaBHOCUIIBHBIE ITIEPEXOBI B PELICHUU

4 UppalMOHAIIBHBIX yPAaBHEHU

48 PaBHOCHIIbHBIE TEPEXObI B PEIICHUH
UppallMOHATBHBIX YpaBHEHU I
CaoiicTBa 1 rpaduK KOpHS N-0i CTENeHH

49 KaK (yHKIIMHU OOpaTHOM CTETIEHH C
HaTypaJbHBIM ITOKa3aTeaeM
CaoticTBa U rpaduk KOpHS N-0i CTETEHU

50 Kak (QyHKIIMU OOpaTHOM CTETIECHU C
HaTypaJbHbIM MTOKa3aTelleM
KonTponbhas pabota: "CBoiicTBa u rpadux

51 KOpHS N-0ii crenenu. MppanuoHanbHbie
ypaBHEeHUA"

59 CrerneHs ¢ paliuOHaANbHBIM [TOKa3aTeNeM U
e€ CBOMCTBA

53 CrerneHb ¢ palluOHaAIbHBIM [TOKa3aTeNeM U
e€ CBOMCTBA

54 CrerneHb ¢ pallMOHAIBHBIM [TOKa3aTeIeM U
e€ CBOMCTBA

55 INokazarenbHas (yHKIUsA, €€ CBOWCTBA U
rpadux

56 Hcnionp3oBanue rpadmka GyHKIUN YIS
peleHus ypaBHEHU N

57 HcnonwzoBanue rpaduka QyHKIHU YIS
peleHus: ypaBHEeHU I

58 Ioka3zarenbHble ypaBHeHUs. OCHOBHbBIE

MCTO/bI pCIICHU ITOKA3aTCIIbHBIX




YpaBHEHUHU

[lokazatenbubie ypaBHeHHSI. OCHOBHBIE

59 METO/bl PEIICHUS MOKA3aTEeIbHbIX 1
ypaBHEHU U
[Noka3zarenbHble ypaBHeHUs. OCHOBHBIE

60 METO/TbI PEIICHHS TTOKa3aTeIbHBIX 1
YpaBHECHU U

61 KontponbHnas padora: "TlokazaTenbHas 1
¢ynkuus. [lokazaTenbHble ypaBHEHHS"

62 Jlorapugm uucia. CoiicTBa Jorapugma 1

63 Jlorapudm uucna. CBolicTBa norapugma 1

64 Jlorapudm uncna. CBoricTBa jorapudma 1

65 JlecsTuuHble ¥ HATypaibHbIE JIOTAPU(PMBI 1

66 JlecaTHUHBIE U HATYpaJIbHbIE JIOTapH(PMbI 1

67 [IpeoGpazoBaHue BeIpa)KeHUH, COEPKALIIX 1
sorapuMbI

68 [IpeoGpazoBaHue BeIpaKeHU M, COAEPKALIX 1
sorapuMbl

69 [peoOpazoBaHue BhIpaXKEHUH, COJCPKALTIX 1
JorapuMbI

20 Jlorapudmuueckast GyHKIHS, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckas (yHKIHS, €€ CBOMCTBA U 1
rpadux

79 Hcnonw3oBanue rpaduka QyHKIIUM JIIsT 1
peueHus ypaBHEHU I

73 Hcnionp3oBanue rpadmka GyHKIUU IS 1




peleHus: ypaBHEeHHU I

Jlorapudmuueckue ypaBHeHUs.. OCHOBHBIC

74 METO/IbI peIlieHUs JIOTapu(PMUIECKIX
ypaBHEHU U
Jlorapudmuueckue ypaBHeHUs.. OCHOBHbBIE

75 METO/BI PEIICHUS JIOTapU (PMHUIECKIX
YpaBHECHU U
Jlorapudmuueckue ypapHeHUs.. OCHOBHBIC

76 METO/bI PeIieHUs JIOTapU(PMUIECKIX
YpaBHEHU U

77 PaBHOCHIIbHBIE TEPEXObI B PEIICHUH
Jorapu(MUUECKUX YpaBHEHU I

78 PaBHOCHIIBHBIE TEPEXObI B PEIICHUH
Jorapu(MUYECKUX YpaBHEHUM

79 KonTponwsnas padota: "Jlorapudmuueckas
¢dynkuus. Jlorapugmuueckue ypaBHeHHS"

80 CuHyc, KOCMHYC, TAHT€HC H KOTAHI€HC
YHCJI0BOT0 apryMeHTa

81 Cunyc, KOCUHYC, TAHI'€HC U KOTAaHTE€HC
YHCIIOBOTO apTyMEHTa

82 ApKCHHYC, apKKOCHHYC W apKTaHTEHC
YHCIIOBOTO apTyMEHTa

83 ApKCHHYC, apKKOCHHYC W apKTaHTEHC
YHCIIOBOTO apTyMEHTa
Tpuronomerpuydeckass OKpYKHOCTb,

84 OTpeielIeHne TPUTOHOMETPHUECKUX
(yHKIIMH YUCTIOBOTO apryMeHTa

85 Tpuronomerpuieckasi OKpY>KHOCTb,




omnpeneaeHue TPUTOHOMETPUUECKUX
(GyHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHYECKHE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYITHI 1
89 OCHOBHBIE TPUTOHOMETPHYUECKHE (POPMYITHI 1
90 [Ipeobpa3zoBaHme TPUTOHOMETPUYECKIX 1
BBIPOKEHU I
01 [IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUM 1
92 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHU I
93 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHU I
94 Pemienre TpUrOHOMETPUUYECKUX YPABHEHUN 1
95 PemeHre TpUrOHOMETPUUYECKUX YPABHEHU M 1
96 Pemenne TpuroHOMETpUYECKUX YpaBHEHU I 1
97 Pemienrie TpUroHOMETPUUYECKUX YpaBHEHUH 1
98 Pemenre TpUroHOMETPUUYECKUX YpaBHEHUH 1
99 Pemenne TpUroHOMETpUYECKUX YpaBHEHUH 1
100 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUN 1
KontposnbHas padora:
101 "TPUrOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUECKHUE ypaBHEHHS"
[TocneoBaTeIbHOCTH, CIIOCOOBI 3aaHUs
102 nocienoBareibHocTel. MeTox 1

MaTeMaTUYECKON WHIAYKIUHU




MOHOTOHHBIE U OIrpaHUYCHHBIC

103 nocienoBarenbHocTH. MicTopus anammza
OECKOHEYHO MaJIbIX

104 Apudmerndeckass porpeccus

105 I'eomeTpuueckas mporpeccus

106 BeckoneuHo yObIBaroIas TeOMETpHIECKas
porpeccus

107 CyMma 6ecKOHEYHO YOBbIBAKOIIeH
reOMEeTPUYECKO Mporpeccuu

108 JIuHelWHBIN ¥ SKCTTOHEHITUAJIBHBIN POCT.
Uucno e. DopMyna CII0KHBIX TPOLEHTOB

109 JIuHelWHBIN ¥ SKCTIOHEHITUAJIBHBIN POCT.
Yucno e. Dopmyia CI0KHBIX TPOIEHTOB

110 Hcrionp30Banme POTPECCHU IS PEIICHH S
peanbHBIX 33a4 MPUKIAIHOTO XapaKkTepa

11 KonTponrsnas pabota
"TlocnenoBaTeIbHOCTH U Nporpeccun”

112 HenipepbiBHBIE QyHKIMH ¥ UX CBOHCTBA

113 Touka pa3pbiBa. ACUMOTOTHI IPagUKOB
yHKIMi

114 CaoiicTBa hyHKIMIT HEMPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (pyHKIIMH HENMpPEPHIBHBIX HA
OTpE3Ke

116 MeTo HHTEPBAJIOB IS PEIICHUS
HEPaBEHCTB

117 MeTo HHTEPBAJIOB [Tl PEIICHUS

HEPaBCHCTB




Meton HUHTCPBAJIOB JId pCHICHU A

118
HEpaBEHCTB

119 [IpumMeHeHne CBOMCTB HEMPEPHIBHBIX
GbyHKUMMT U1 peleHus 3a1a4

120 [IpumeHeHme CBONCTB HEMPEPHIBHBIX
GbyHKUMN U1 peleHus 3a1a4

121 [lepBas u BTOpas Npon3BOHbIE PYHKIIUU

122 OrnpeneneHue, reOMETPUIECKAN CMBICI
MPOU3BOTHOM

123 OnpeneneHue, PU3NIESCKAN CMBICTT
MIPOU3BOJIHOU

124 YpaBHEHUE KacaTeIbHON K rpaduky
GbyHKITIH

125 VYpaBHeHUE KacaTeNbHOM K rpaguky
byHKIIHHA

126 [pon3BoaHbIE P7eMEHTAPHBIX (QYHKIIUN

127 [IpousBoiHbIE 37IEMEHTAPHBIX (PYHKIUN

128 [IpousBoHast cyMMbl, TPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3UIIMH (DyHKITUI

129 [IpousBoaHast cyMMbl, TPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3UIIMH (DyHKITU I

130 [Ipon3BomHast CyMMBI, IPOU3BEICHU,
YaCTHOTO ¥ KOMITO3UIIMH (DyHKITUI

131 Kontponbhnas padora: "TIlponszsogHas"

132 [ToBTOpEeHue, 0600IeHNE, CHCTEMAaTH3aIIHS
3HaHui: "YpaBHeHUs"

133 [ToBTOpenue, 0000ITICHUE, CHCTEMATH3AIUS




3HaHuil: "OyHkun"

134 HroroBast KoHTposibHAs paboTa 1 1
135 HroroBas koHTpodbHAs paboTa 1 1
136 [ToBTOpEeHue, 0600ICHNE, CHCTEMAaTH3aIHs 1
3HaHUU
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 10




11 KJIACC

Ne n/m

Tema ypoxa

KoanyecTrBo yacos

Bcero

KonTpoabHbie
padoThI

DJIeKTPOHHBIE LM () pOBbIE
o0pa3oBaTe/IbHbIE PeCypChI

IIpuMeHeHne Mponu3BOIHOU K
U CCIIEIOBAHUIO (PYHKIIMIT Ha MOHOTOHHOCTb
U OKCTPEMYMBI

https://resh.edu.ru/subject/51/11/

[IpuMeHeHune Mpon3BOTHON K
MCCIIEIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTb
U DKCTPEMYMBI

https://resh.edu.ru/subject/51/11/

IIpuMeHeHune Mponu3BOIHON K
U CCIIEI0BAHUIO (PYHKIIMIT Ha MOHOTOHHOCTb
U DKCTPEMYMBI

https://resh.edu.ru/subject/51/11/

[IpumeHeHnune mpou3BOAHOM K
HCCIeIOBaHUIO (PYHKITMIT HA MOHOTOHHOCTD
U SKCTPEMYMBI

https://resh.edu.ru/subject/51/11/

[IpuMeHeHune mpon3BOIHON K
UCCIIE0OBAHUIO (PYHKIIMIT Ha MOHOTOHHOCTb
U DKCTPEMYMBI

https://resh.edu.ru/subject/51/11/

IIpuMeHeHne Mponu3BOIHOU K
HCCIIEZIOBAHNIO (PYHKIIMM Ha MOHOTOHHOCTb
U OKCTPEMYMBI

https://resh.edu.ru/subject/51/11/

Haxoxnerne HanOONBIIETO U
HAMMEHBIIETO 3HAYCHU s HENIPEPBIBHOU

(GyHKIIMU Ha OTpe3Ke

https://resh.edu.ru/subject/51/11/

Haxoxnenne HauOONbILIETO U
HaWMEHBIIIETO 3HAYEHUS HEMPEPhIBHON

https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
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(GyHKIIMU Ha OTpe3Ke

Haxoxnenne HanOOMbIIETO U
HaWMEHBIIIETO 3HAYEHUS HEeNMPEPhIBHON
(GYyHKIIHMHM Ha OTpE3Ke

https://resh.edu.ru/subject/51/11/

10

Haxoxnenue HanOomnpIero u
HaWMEHBIIET0 3HAYEHUS HEeNPEephIBHON

GyHKIIMU Ha OTpe3Ke

https://resh.edu.ru/subject/51/11/

11

Haxoxxnerne HanOOIBIIETO U
HAMMEHBIIETO 3HAUCHU S HENPEPhIBHOU
GyHKIUH Ha OTpe3ke

https://resh.edu.ru/subject/51/11/

12

Haxoxnenne HauOoOIBIIETO U
HaWMEHBIIETO 3HAYEHUS HEeMPEPhIBHON
(GyHKUIHUH Ha OTpe3Ke

https://resh.edu.ru/subject/51/11/

13

[IpumeHeHune mpou3BOAHOM IS
HaAXO0XICHUA HaI/IJ'Iy‘-IHIGFO pGIHeHI/ISI B
HpI/IKJIal[HBIX 3aadax

https://resh.edu.ru/subject/51/11/

14

[IpuMeHeHne NpoOn3BOIHON IS
HAax0KJCHUS HaUJIy4llero peIieHUs B
IPUKIAIHBIX 33Ja4ax

https://resh.edu.ru/subject/51/11/

15

[IpuMeHeHMEe TPOU3BOIHOM st
OTIPENIEIICHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOTO (OPMYION WK
rpadgurom

https://resh.edu.ru/subject/51/11/

16

[IpumeHeHnune npou3BOAHOM IS
ONPENEIEHUS CKOPOCTU U YCKOPEHU S
npoiiecca, 3a1aHHOTO (GOPMYJION WIH
rpagukom

https://resh.edu.ru/subject/51/11/

17

Komnozunus dhyHkiuii

https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
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18 Kommnozunus dpyHKiunii https://resh.edu.ru/subject/51/11/

19 Kommozunus GyHKInii https://resh.edu.ru/subject/51/11/

20 FeOMeTqueCIfHe 00paset ypasHenii Ha https://resh.edu.ru/subject/51/11/
KOOp,Z[I/IHaTHOI/I ITJIOCKOCTHU

21 FeOMeTqueCIfHe 00paset ypasHenuii Ha https://resh.edu.ru/subject/51/11/
KOOp,Z[I/IHaTHOI/I ITJIOCKOCTH
K """ .

22 OHTp OiH’HaH padora CCHeHOBaHUHe https://resh.edu.ru/subject/51/11/
GyHKIHM ¢ TOMOIIBIO TPOU3BOJHOMN"

23 TepsoobpasHas, 0CHOBHOE CBOHCTBO https://resh.edu.ru/subject/51/11/
MepBOOOPA3HBIX

24 IlepBoobpasHpie 21eMEHTAPHBIX QyHKIHHA. https://resh.edu.ru/subject/51/11/
[IpaBuna Hax0XACHUS IEPBOOOPA3HBIX

25 Ilepsoodpasmbie 21eMEHTAPHEIX GyHKIIHMIL. https://resh.edu.ru/subject/51/11/
[IpaBuia HaxoXIeHUS TEPBOOOPA3HBIX

26 Murerpan. I'eomeTpracciuii cMpic https://resh.edu.ru/subject/51/11/
WHTErpaita

27 Beraucientie onpeAeneHHoro HHTerpana o https//resh.edu. ru/subject/51/11/
dopmyne Herorona-JleiOHmIa

28 Beraucieiie onpeAentiutoro HiTerpana o https://resh.edu. ru/subject/51/11/
dopmyne Herotona-JleitOnuna

29 Tpivenerue HHTerpasa s HaXOKICHHA https://resh.edu.ru/subject/51/11/
IO MIIOCKUX (QUTYp
IT .

30 P H._MeHeHHe HIHTCTpasa Al HAXOAACHIA https:/resh.edu.ru/subject/51/11/
06’LCMOB T COMCTpI/I‘lCCKI/IX TCI
IT I .

31 P HMepHP CLLCHHI AU (P CHIHATHbIX https://resh.edu.ru/subject/51/11/
ypaBHCHI/II/I

32 Tpumepbt pemenmii pdxpepernnanbHpix https://resh.edu.ru/subject/51/11/

YpaBHEHU



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
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33

Maremarnueckoe MOAECIUPOBaHUE
pEaTbHBIX MPOLIECCOB C TOMOUIBIO
mddepeHInaTbHBIX YpaBHEHU N

https://resh.edu.ru/subject/51/11/

34

KonTponsnas padota: "TleppooOpasnas u
uHrerpan”

https://resh.edu.ru/subject/51/11/

35

Tpuronomerpuueckue GyHKINN, UX
CBOWCTBA U TpaduKH

https://resh.edu.ru/subject/51/11/

36

Tpuronomerpuueckue QyHKIINH, UX
CBOMCTBA U rpaduKu

https://resh.edu.ru/subject/51/11/

37

Tpuronomerpuueckue GyHKINH, UX
CBOMCTBA U rpaduKu

https://resh.edu.ru/subject/51/11/

38

Tpuronomerpuueckue GyHKINH, UX
CBOMCTBA U rpaduKu

https://resh.edu.ru/subject/51/11/

39

Tpuronomerpudeckue GyHKIIUU, UX
CBOWCTBA U rpaduku

https://resh.edu.ru/subject/51/11/

40

OT60p KOpHEH TPUTOHOMETPHUUECKIX
YPaBHEHMH € TIOMOLIBIO
TPUTOHOMETPUYECKOIN OKPY)KHOCTH

https://resh.edu.ru/subject/51/11/

41

OT1OOp KOpHEH TPUTOHOMETPHIECKUX
YPaBHEHHM € TOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

https://resh.edu.ru/subject/51/11/

42

OT60p KOpHEH TPUTOHOMETPHUECKUX
YPaBHEHUH C IIOMOLLBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

https://resh.edu.ru/subject/51/11/

43

OT60p KOpHEH TPUTOHOMETPUUECKUX
YPaBHEHHM € TOMOILBIO
TPUTOHOMETPUYECKOIN OKPY)KHOCTH

44

Pemenne TpuroHomMeTpuuecKux



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

HCPAaBCHCTB

PemeHre TpUroHOMETpUUECKUX

45
HEPaBEHCTB

46 Pemenre TpUroHOMETpUUYECKUX
HEPaBEHCTB

47 Pemienre TpUrOHOMETPUYECKUX
HEPaBEHCTB
KonTponwsnas padota: "I paduku

48 TPUTOHOMETPUUYECKUX (PyHKIIHH.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IBI PELIICHHS
MOKa3aTeNIbHBIX HEPABEHCTB

50 OCHOBHBIEC METOJIBI PELICHHS
MOKa3aTeNIbHBIX HEPaBEHCTB

51 OcCHOBHBIE METO/IBI PELICHHS
MOKa3aTeNIbHBIX HEPABEHCTB

59 OcCHOBHBIE METO/IbI PELICHHS
MOKa3aTeNbHbIX HEPABEHCTB

53 OcCHOBHBIE METO/IbI PELICHHS
Jorapu(pMUUECKUX HEPaBEHCTB

54 OcCHOBHBIE METO/IbI pEIICHUS
Jorapu(pMUUECKUX HEPaBEHCTB

55 OcCHOBHBIE METO/IBI pEIICHUS
JOTapu(MHIECKUX HEPABCHCTB

56 OCHOBHBIE METO/IbI pEIICHUS
JOTapu(MHIECKUX HEPABCHCTB

57 OCHOBHBIEC METOIBI PELIICHHS

HppalMOHAIIbHBIX HEPABEHCTB




OcHOBHBIC MCTObI pPCHICHU A

58 UppanroOHAIBHBIX HEPABEHCTB
59 OcHOBHBIE METO/IbI PELICHUS
MppanroOHAIBHBIX HEPABCHCTB
60 OCHOBHBIE METO/IBI pEIIICHHST
MppanroOHAIBHBIX HEPABCHCTB
61 I'padmyeckre METOABI peLICHUS
MPpaIMOHATBHBIX yPABHEHHH
62 I'padmaeckre MeTombI pemeHHS
MPpaIMOHATIBHBIX yPABHEHHH
63 I'paduueckue meToab! peieHus
II0Ka3aTEIbHbIX YPaBHCHUN
64 I'paduueckre MeToIBI peIeHHs
MOKa3aTeNIbHBIX HEPaBEHCTB
65 I'paduueckre MeTOIBI pEICHHs
JIOrapu(PMUUECKUX ypaBHEHMH
66 I'paduueckre MeTOIbI pELICHHS
Jorapu(MUYECKUX HEPaBEHCTB
67 I'paduueckre MeTOIBI pELICHHS
Jorapu(MUYECKUX HEPaBEHCTB
I'padmyeckre METOABI peLICHUS
68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
YpaBHEHU
I'paduaeckure MeTombI pemeHus
69 MOKA3aTENbHBIX U JIOTAPU(PMUIECKIX
YpaBHEHUU
20 I'paduueckre MeToabl peleHHs

IIOKa3aTCIbHBIX 1 JIOFapI/I(i)MI/I‘{eCKI/IX




HCPAaBCHCTB

71

I'paduueckue MeToabl peieHUs
MOKa3aTeNbHBIX U JOTapr(MUUECKIX
HEPaBCHCTB

72

KonTponwsnas padota: "MppannoHalibHbIE,
MoKa3aTeJabHble U JorapudMUuecKie
HepaBeHcTBA"

73

KowmriekcHbie yrciia. AnreOpandeckas 1
TPUTOHOMETpHYECKast (POPMBI 3arucu
KOMILIEKCHOTO YHCJIa

74

KomnuekcHbie uncina. Anrebpanueckas u
TPUTOHOMETpHYECKas (GOpPMbI 3aluCH
KOMIIJIEKCHOTO 4Hclla

75

ApudmMeTHdecKrue OrepaIuu ¢
KOMIIJICKCHBIMHA YHCJIaMU

76

Apudmernueckue omnepanuu ¢
KOMILJICKCHBIMH YHCJIaMHU

77

N300paxenre KOMIUJICKCHBIX YMCET Ha
KOOPJAMHATHOM IJIOCKOCTH

78

N300paxenre KOMIUJICKCHBIX YMCET Ha
KOOPJAWHATHOM MJIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii crenenu u3
KOMIIJIEKCHOTO 4HCIa

80

®opmyna Myaspa. KopHu n-oii crenenu u3
KOMILUIEKCHOTO 4ucia

81

[IprMeHeHne KOMIIIEKCHBIX YHCEIN [Tt
pemieHus: GU3NYECKUX U TEOMETPUUECKUX
3aja4




KonTponbHas padora: "KommiekcHbie

82 "
qucia

83 HatypanbHble u 1ienbie yncna

84 HarypanbHble u nenble uncia

85 [IpumeHeH e TPU3HAKOB AETUMOCTH IIEITBIX
qrcen

86 [IpumeHeHue TPU3HAKOB AETUMOCTH IIEITBIX
qrcen

87 [IpumeHeHne TPU3HAKOB AETUMOCTH IIENIBIX
yucen: HOJl m HOK

88 [IpumeHeHne TPU3HAKOB AETUMOCTH IIENBIX
yucen: HOJI m HOK

89 [IpumeHeHne TpU3HAKOB AETUMOCTH LIENIBIX
YHCEII: OCTATKH 10 MOJTYITIO

90 [IpumeHeHne TpU3HAKOB AETUMOCTH IIENIbIX
YHCEII: OCTATKH 10 MOJTYITIO
[NpuMeHeHMEe TPU3HAKOB JACTUMOCTH IICITBIX

91 quCell: AITOpUTM EBKIIMIA TS perieHUsT
3a7a4 B LEJBIX YHCIIaX

92 KontponbsHas padora: "Teopust 1embIx
yucen"
Cucrema u COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CIIEJICTBUS
Cucrema ¥ COBOKYTHOCTbh YPaBHEHUU.

94 PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CIIEJICTBUSA

95 OCHOBHBIE METO/Ibl PELICHUSI CUCTEM U




COBOKYITHOCTEH pal[MOHAIIBHBIX YPABHEHUN

OCHOBHBIE METO/IBI PELICHUS] CUCTEM U
96 COBOKYITHOCTEM MppallOHaIbHBIX
YpaBHEHU I

OCHOBHBIC MCTO/bI PCHICHHUA CUCTEM U

97 . .
COBOKYITHOCTEH ITOKAa3aTENbHBIX YPaBHEHUI

OCHOBHBIC MCTO/JIbI PCIICHUA CUCTCM U

98
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHUI

OCHOBHBIE METO/IbI PEIICHHS] CHCTEM U
99 COBOKYITHOCTEH JIOTapH(PMHIECKIX
YpaBHEHUU

OcHOBHBIE MCTO/bI pCHICHUA CUCTCM U
100 COBOKYITHOCTEH JIOrapr(pMHUUECKUX
YpaBHEHU

IIpuMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTHYeCKHUX 3aJad 1 3a]a4 U3

101 pa3nuyuHbIX 00acTell HayKu U pealibHON
KU3HU, MHTEPIIpETALUS OITY4EHHBIX
pEe3yIabTaTOB

[IprMeHeHue cucTeM K peIeHUI0
MaTEeMaTHYECKUX 33/1a4 U 3a7a4 U3

102 pasnuyuHbIX o0MacTell HayKu U peasibHOMN
KHU3HU, THTEPIPETAIUS TOJTy4eHHBIX
PE3yIIbTaToB

IIpuMeHeHEe HEPABEHCTB K PELICHUIO
103 MaTeMaTHYeCKHUX 3aJau 1 3aJa4d 13
pasIMYHbIX 00JIaCTEeN HAyKU U PeaJIbHOM

KU3HU, UHTEPIIPETALUS TOTyIEHHBIX




pe3yabTaToB

KontponsHas padora: "Cucremsl
parmoHANBHBIX, HPPAIlUOHAIBHBIX

104 MOKa3aTeNbHBIX U JOrapu(MUUYECKUX
ypaBHEHHI"

105 PanmmonansHbIE ypaBHEHUS € TTapaMeTpamMu

106 PannonansHbie HEpaBEHCTBA C
rapamMeTpamMmu

107 PanmmonansHbIE CHCTEMBI ¢ TTApaMETPAMHU

108 HppanmonanbHble ypaBHEHU I, HEPABEHCTBA
C mmapaMeTpaMu

109 HppanmonanbHbIE CUCTEMBI C TApaMeTpaMu

110 [lokazaTenbHbIe ypaBHEHUsI, HEPABEHCTBA C
rapamMeTpamMmu

111 [lokazaTenbHbIe CHCTEMBI C TTapaMeTpamMu

112 Jlorapudmuueckue ypaBHeHHUS,
HEpaBEHCTBA C ITapaMeTpaMu

113 Jlorapudmuueckue cucremsl ¢
rapameTpamu

114 Tpuronomerpuueckue ypaBHEHUS C
rapamMeTpamu

115 TpuroHOMeTprYeCKue HEPABEHCTBA C
napameTpamu

116 TpuroHOMETpPUYECKHE CHCTEMBI C
napameTpamu
[TocTpoenue u uccienoBaHue

117 MaTeMaTUUYECKUX MOJIENIEH peaTbHbIX

CUTYAIM¥ C TTOMOIIBIO YPAaBHEHUM €




napaMmeTpamu

[TocTpoenue u uccienoBaHue
MaTeMaTUUYECKUX MOJIENEH peabHbIX

118 CUTYaIlMi C TOMOIIbIO CHUCTEM YpaBHEHUH C
napaMeTpamu
[TocTpoenue u uccienoBaHue

119 MaTeMaTHYECKUX MOJIEIEH peaTbHbBIX
CUTYallU{ ¢ TOMOIIBIO CUCTEM YpaBHEHMI C
rapameTpamu

120 KonTponbHas pabora: "3agaun c
napamerpamu"”

121 [ToBTOpenue, 0000IIeHNE, CHCTEMATH3AIUS
3HaHuil: "YpaBHeHUs"

122 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3AITUS
3HaHui: "YpaBHeHuUs"
[ToBTOpEeHME, 0600IICHIE, CHCTEMATH3AIIHS

123 3HaHui: "YpaBHeHUs. CUCTEMBI
ypaBHEHUU"

124 [ToBTOpeHue, 0600ITIcHNE, CHCTEMATH3AIUS
3HaHuii: "HepaBencrna"

195 [ToBTOpeHue, 0000ITIcHNE, CHCTEMATH3AIUS
3HaHui: "HepaBencrna"

126 [ToBTOpenue, 0000ITIeHNE, CHCTEMAaTH3AIUS
3HaHui: "HepaBencrna"

127 [ToBTOpenue, 0000IIeHNE, CHCTEMAaTH3AIU S
3Hanuil: "IIpousBonHas u e€ npumeHeHue"

128 [ToBTOpEeHUE, 0600IICHNE, CHCTEMATH3aIIHS

3Hanuii: "IIpousBoaHas u e€ npuMeHeHue"




[ToBTOpeHue, 0000ITIeHNE, CHCTEMATH3AIUS

129 . R 1
3HaHui: "IIponsBoaHas u e€ npumeHenue"
130 [ToBTOpenue, 0000IIeHNE, CHCTEMATH3AIUS 1
3HaHui: "MHTEerpan u ero npumeHeHue"
131 [ToBTOpenue, 0000IIeHNE, CHCTEMaTH3AIUS 1
3HaHU: "OyHKIIUN"
132 [ToBTOpenue, 0000IIeHNE, CHCTEMaTH3AIUS 1
3HaHui: "OyHKIIUN"
133 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3aIIHS 1
3HaHui: "OyHKIUn"
134 WroroBas xkoHTposbHas paboTa 1 1
135 HroroBast KoHTposibHAs paboTa 1 1
136 HOBTOP@HHC, 000011IeHNE, crucTeMaTH3aIUs 1
3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI151 YYHEHUKA

» Matemarnka. AnreOpa n Hadajga MareMaTundeckoro ananm3a, 10 kmacc/
Mep3nsk A.I'., Homuposckuii 1. A., [lonsikoB B.M.; non penaknuen
[Togonbckoro B.E., OGmiecTBO ¢ orpaHun4eHHO OTBETCTBEHHOCTHIO
N3narensckuit ientp « BEHTAHA-I'PA®y; AkirioHepHoe 00111eCTBO
«M3narensctBO «IIpocBemieHne»

» Maremaruka. AnreOpa 1 Hayana MareMaTH4ecKoro aHanusa, 11 kiace/
Mep3znsik A.I'., Homuposckuii 1. A., [TonsikoB B.M.; noa penakiuei
[Tononsckoro B.E., OO1iecTBO ¢ OrpaHU4eHHO OTBETCTBEHHOCTBIO
N3 narensckuit nentp « BEHTAHA-I'PA®y; AxknpioHnepHOe 0011IeCTBO

«M3parenbctBO «IIpocBemeHue»

METOANYECKHUE MATEPHAJIBI 1JISA YYUTEJIA
https://resh.edu.ru/subject/51/10/
httphttps:/file.11klasov.net/11-klass/s://ege.sdamgia.ru/

https:/fipi.ru/

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/11/
hhttps://ege.sdamgia.ru/ttps://math100.ru/egeprofil-statgrad/

https://file.11klasov.net/11-klass/
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