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MOSICHUTEJIbHAS 3AITUCKA

PaGouas mporpamMma y4eOHOTO Kypca «Anredpa u Havalla MaTeMaTHYeCKOro aHaINM3a» 0a30BOTr0
ypoBHs ais oOyqarormxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOro rocy1apcTBEHHOTO
00pa30BaTeNBLHOTO CTaHAApTa CPEAHETO OOIIero O00pa30BaHHS, C YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, TPEABABISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHIO, W TPAAMIUNA POCCHHCKOTO
oOpaszoBanus. Peanmuzamus mporpaMmbl 0OECIICUMBACT OBJIAJICHUE KIOYCBBIMH KOMIICTCHIUSIMH,
COCTAaBJIIOIIMMU  OCHOBY JIA CaMOpa3BUTUSA W  HCIIPCPBIBHOTO 06pa30BaH1/151, ICJIIOCTHOCTD
O6H.[eKyJ’IbTypHOI‘O, JIMYHOCTHOI'O Y TO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU O6y‘laIOIJ_II/IXC$I.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTHYeCKOTO aHAN3ay SIBJISICTCS OJHUM M3 HanOoJiee 3HAYNMbBIX B
[IporpaMMe cTapllueil MIKOJIbI, MOCKOJIbKY, ¢ OJHOM CTOpPOHBI, OH 00ECIEYMBACT MHCTPYMEHTAIbHYIO
0a3y Al U3y4yeHHUs! BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroil CTOPOHBI, (POPMHUPYET JIOTrHUECKOE
1 abCTpPaKTHOE MBIIUICHHUE yYalllUuXCs Ha YPOBHE, HEOOXOIUMOM JUIsl OCBOCHHUS KypCOB HH(POPMATHKH,
OOIIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH. B paMkKax JIaHHOTO Kypca Yydyalluecsl OBJIAJEBAIOT
YHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHOW HaykKu, KoTopas (OpMYyJIHpPYeT CBOM JOCTHKEHHS B
MaTeMaTH4ecKoi dopme.

Kypc anrebpel m Hayal MaTeMaTH4YecKOro aHalld3a 3aKJIaJbIBa€T OCHOBY JJISl YCHEIIHOTO
OBJIAJICHUS] 3aKOHAMU (PU3MKH, XUMHUHU, OMOJIOTUH, NOHMMAHUS OCHOBHBIX TEHJIEHUUI SKOHOMHUKH U
OOIIECTBEHHON JKU3HHU, MO3BOJSET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOIb30BaTh WX B IIOBCEJHEBHON JKM3HH. B ToXe Bpemsl OBiajgeHuE
aOCTpaKTHBIMH M JIOTHUECKH CTPOIMMH MaTeMaTHMYeCKUMHM KOHCTPYKIMSMU pPa3BUBAeT yMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTbh UCTMHHOCTH YTBEPXACHHUS, HCIOIb30BaThb 0000IIEHHE U
KOHKpEeTH3aluIo, abcTparnpoBaHue U aHAJIOTHI0, (POPMUPYET KpeaTUBHOE U KPUTHUYECKOE MblllIeHuE. B
XOJIe U3y4eHus: anreOpbl U HayaJl MaTEMAaTHYECKOT0 aHajIu3a B CTaplIed IIKOJe ydalluecs MOJy4yaroT
HOBBIM OMBIT PEIICHUS NPUKIAJHBIX 33/1a4, CAMOCTOSATEIBHOIO IOCTPOEHUSI MAaTEMATUYECKUX MOAEIEN
peaIbHbIX CUTyallud M MHTEpPHpPETAalUd TIOJYYEHHBIX pEIICHUH, 3HAKOMSTCS C IpUMepaMu
MaTEeMaTHYeCKUX 3aKOHOMEpPHOCTEW B TMpUPOAE, HayKe U B HCKYCCTBE, C BbIIAIOIIUMUCS
MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

Kypc o6nanaer 3Ha4MTEIbHBIM BOCIUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIA peaqn3yercs Kak dyepe3
y4eOHBI MaTepualn, CrnocoOCTBYIOMIMM (OPMUPOBAHMIO HAyYHOTO MHPOBO33PEHMS, TaK U Uepe3
cnenupuky  y4eOHOM  JeATenbHOCTH,  TpeOyroled  caMOCTOSTENbHOCTH,  aKKypaTHOCTH,
IIPOJOJKUTENbHON KOHLIEHTPALlM BHUMAHUS U OTBETCTBEHHOCTH 3a NIOJyUYEHHBIN PE3yIbTaT.

B ocHoBe Mmeronuku oOy4yeHHMs anrebpe M HayajgaM MaTeMaTHYeCKOro aHaiu3a JISKUT
JesITeIbHOCTHBIN MPUHIUI 00y4eHUsI.

Crtpykrypa Kypca «Anrebpa MW Hayajla MaTeMaTHYECKOIO aHajiu3a» BKIIOYAET CIeAYIoLue
CoJIepKaTeIbHO-METOANYECKHE JIMHUU: «Yucaa U BeIYUCIeHus», «DyHKkuuu u rpaduxuy, «YpaBHEHUS
u HepaBeHCTBa», «Hauana Marematmueckoro ananmsa», «MHoOecTBa M Joruka». Bce OCHOBHbIE
COZIepKAaTEIbHO-METOJUUECKUE JIMHUM U3Y4YaroTCsl Ha NMPOTSHKEHHWU JIBYX JIET OOydeHHUs B cTrapuiei
IIKOJIe, €CTECTBEHHO JIOMOJHSS APYT ApYyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH U pa3fesiaMu.
JlaHHBIN KypC SIBISIETCS WHTETPAaTHBHBIM, MOCKOJIBbKY OOBEAMHSET B cebe colepikaHue HECKOIbKHUX
MaTeMaTHYECKUX JUCIUILUINH: anredpa, TPUTOHOMETPHs, MaTeMaTHUECKUI aHaIn3, TEOpUsi MHOXKECTB U
ap. ITo mepe Toro Kak ydamuecs OBJIaJeBalOT BcE Oosee MMPOKUM MaTeMAaTHYECKUM anapaToM, Y HUX
MocJieIoBaTeabHO (HOPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH MaTEeMaTHYECKYI0 MOJEIb
peasIbHOM CHUTYyalllH, IPUMEHSTh 3HaHMSI, MTOJIyYeHHbIE B Kypce «Auredpa U Hayalia MaTeMaTHYeCKOTO
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aHalM3a», IS PEUICHHUs CaMOCTOATEIhHO C(HOPMYIMPOBAHHONW MaTeMaTHUECKOH 3ajadd, a 3aTeM
HHTEPIPETHPOBATH MOJTYICHHBIN pe3yibTar.

ConepxarenpbHO-MeTONMYEeCKass JIMHUS «Yucia W BBIYHMCICHHUS» 3aBepiuiacT (OpMHUPOBAHUE
HABBIKOB HCIIOJIb30BAHMS JCHCTBUTEIBHBIX YHCEN, KOTOpOoe OBUIO HAyaTO B OCHOBHOW InKoiie. B
CTapIiei mKoJe 0co00e BHUMAHHUE yIenseTcs (OPMUPOBAHUIO MPOYHBIX BBIYUCIUTEIHHBIX HABHIKOB,
BKJIFOYAIONIUX B CeOS KCIIONIB30BAHKME PA3IMYHBIX (OPM 3alUCH JCHCTBHTEIHLHOIO 4YHCIA, YMEHHUE
paIMOHAIbHO BBITIOJHATE JCUCTBUS C HUMHU, JIejaTh MPUKHJIKY, OLIECHUBATh pe3yiabTaT. OOydaronecs
MOJIYYal0T HABBIKK MPHOIMKEHHBIX BBIYMCICHUM, BBITIOJHEHUS JCHCTBUN C YMCIAMH, 3alIHCAHHBIMU B
CTaHJIapTHOHU (hopMe, HCIIOTH30BaHMS MATEMAaTUIECKIX KOHCTAHT, OIICHUBAHUS YMCIOBBIX BRIPAKECHUM.

Jluaust «YpaBHEHUS W HEPABCHCTBA» Peallu3yeTCsl Ha MPOTSHKEHUU BCEro OOYYCHHs B CTapiiei
IIKOJIE, TTOCKOJIBKY B K@XKIOM pa3jielie MPOrpaMMbl IPeIyCMOTPEHO PEIICHHE COOTBETCTBYIONIUX 3a/1a4.
OOyJaromuecss  OBJIAJEBAIOT  PA3IMYHBIMH ~ METOJAMH  PEHICHHS  I[ENbIX, PAlUOHAIBHBIX,
UPPAIMOHATILHBIX, IMOKa3aTeIbHBIX, JIOTapU(PMHUECKUX H  TPUTOHOMETPUYCCKUX  ypaBHEHUH,
HEPaBEHCTB M WX cucTeM. [lomydeHHbIE YMEHHs HCHOJB3YIOTCS TPU HUCCIeAOBaHMHM (DYHKIMHA C
MTOMOIIBIO TIPOU3BOHOM, PEIICHHH NPHKIATHBIX 3a7ad M 3aJad Ha HaXOKJICHHE HAHOOJBIIMX H
HAaUMEHBIINX 3Ha4YeHWH QyHkouu. [laHHas coaepkarenbHas JWHHS BKJIIOYaeT B ce0s Takke
(GhopMHUPOBaHHE YMEHHI BBITIONHATH PAacdEThl 10 (popmyrnam, mpeoOpa3oBaHUs LEIBIX, PAITHOHATHHBIX,
HUPPALMOHATILHBIX ¥ TPUTOHOMETPHUCCKHUX BBIPAKCHUM, a TAaK)KE BBIPAKCHHI, COJCPIKAIIMX CTCIICHH U
norapudmsbl. biarogaps u3ydeHuto aireOpandeckoro marepuaia MPOUCXOIUT JaJIbHEHIee pa3BUTHE
QITOPUTMHUYECKOTO W aO0CTPAKTHOTO MBIINUICHUS ydYamuxcs, (GOPMHUPYIOTCS HABBIKH JISAYKTHBHBIX
paccyXJIeHH, padOThl ¢ CHMBOJBHBIMH (hOpPMaMH, TPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH
B BHJC PaBEHCTB M HEPaBEHCTB. AJjreOpa mpemnaraet 3(pQeKTHBHbIC MHCTPYMEHTHI Ui PELICHHS
MPAKTUYECKNX M €CTeCTBEHHO-HAYYHBIX 3aj[ad, HArJIAJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
SI3bIKA HAYKHU.

CopepxarenbHO-MeTOUYEeCKast TUHUS «DYHKITMN U TpadUKU» TECHO TEPEIICTACTCs C IPYTUMHU
JTUHUSAMH Kypca, MOCKOJIBKY B KaKOM-TO CMBbICIE 33aJaéT MOCIeI0BaTeIbHOCTh M3yUeHHUs] MaTepuana.
W3ydyeHue cTemneHHOH, MOKa3aTeNbHOM, JOrapu(MUYECKONM U TPUTOHOMETPHUECKUX (DYHKUIUN, HX
CBOMCTB W Irpa)MiKOB, UCTIOJL30BaHNE (PYHKIIMIA I PEIICHHS 33]a4 U3 JAPYTrUX y4eOHBIX MPEIMETOB U
pEATbHOM KHU3HU TECHO CBSI3aHO KaK ¢ MAaTeMaTHYCCKUM aHAIM30M, TaK M C PEHICHHUEM ypaBHCHHUH U
HepaBeHCTB. [Ipu 3ToM Ooubilioe BHUMaHKE yaenseTcs (GOpMHUPOBAaHUIO YMEHHS BhIpaXXaTh GopMylIaMu
3aBHUCHMOCTH MEXIY pPa3IUYHbIMU BEITUYHMHAMHU, HCCIENOBaTh MONyUYeHHBIE (YHKIUU, CTPOUTHh HX
rpadgukn. MaTtepuan 3TOW COAEpX)aTeIbHOW JMHWUW HAIEJIeH Ha pPa3BUTHE yMEHUH M HaBBIKOB,
MTO3BOJISIFOIINAX BBIPAKATh 3aBHCHMOCTH MEXIYy BEIHUYMHAMHU B Pa3IUYHON (opMe: aHATUTHICCKOH,
rpaduyeckoil u crmoBecHOW. Ero m3yueHue crnocoOCTBYET Pa3BUTHIO AITOPUTMHUUYECKOTO MBIIICHUS,
CHOCOOHOCTH K 00OOIICHUIO 1 KOHKPETU3AIlUH, HCTIOJIb30BAHUIO aHATIOTHH.

ConepxarenpHast juHHS «Havama wMaTeMaTHUecKoro aHaim3a» IO3BOJSET CYIICCTBEHHO
pacIIipuTh KPyr Kak MaTeMaTHYeCKUX, TaK W MPUKIQJIHBIX 3a7ad, JOCTYIHBIX OOydJaromuMmcs, Y
KOTOPBIX TMOSIBISIETCS BO3MOXHOCTh HCCIIEOBaTh M CTPOUTh Tpaduku (PYHKIMHA, OMpPENeNiTh UX
HauOOJbIIMNEe M HAWMEHBIIUE 3HAYEHUS, BBIUUCIATH IUIOMATU (UTYp U OOBEMBI Tell, HaXOIUTh
CKOPOCTH M YCKOpEHHs TpolieccoB. JlaHHas conaepkarenbHasl JIMHUS OTKPHIBAET HOBHIE BO3MOKHOCTH
MMOCTPOCHHUST MAaTEeMATHYECKUX MOJICICH PEaTbHBIX CHUTYalllid, HAXOXKICHHS HAWIYYIIETO PEIICHUS B
MPUKJIAJHBIX, B TOM WYHCJIE COIHMAIbHO-DKOHOMHUYCCKHX, 3aJa4axX. 3HAKOMCTBO C OCHOBaMH
MaTEMaTHYECKOr0 aHaiu3a CIHOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMAIBHO-IOTHYECKOTO U
KpEaTUBHOTO MBIIIICHUS, (JOPMUPOBAHUIO YMEHHI pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMATHKHU B
HayKe, TeXHUKE U HcKyccTBe. OOyJaromuecs y3HaloT O BBIIAIOIIUXCS Pe3yiIbTaTax, MOJTYYCHHBIX B X0JIe
pPa3BHUTHS MaTEMaTHKHU KaK HAyKH, U UX aBTOPax.



CopepxarenpHo-MeTOAMYECKAsT JHMHMUS «MHOXECTBa M JIOTHKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUH MHOXECTB. TE€OpPETHKO-MHOKECTBEHHBIE MPEACTABICHUS MPOHU3BIBAIOT BECh KYPC
IIKOJIbHOM MaTeMaTHKU U MpeasiaraloT Hanbojee YHUBEpCaIbHbINA S3bIK, O0BEINHSAIOMNN BCE Pa3/Ieiibl
MaTEeMaTUKU M €€ NPWJIOKEHUMN, OHU CBS3BIBAIOT PAa3HbIE MATEMATUYECKUE IUCLMIUIMHBI B €JUHOE
nenoe. I[loaromy BaXXHO J1aTh BO3MOXHOCTbH IIKOJIBHUKY MOHHMMAaTh T€OPETUKO-MHO>KECTBEHHBIN S3bIK
COBPEMEHHOU MaTeMaTUKH U UCIIOIb30BATh €r0 JUIsl BBIPAKEHUS CBOUX MBICIICH.

B kypce «Aunrebpa M Hayaia MaTeMaTHUYECKOTO aHalKM3a» MPUCYTCTBYIOT TaKKE OCHOBBI
MaTEeMaTHYeCKOT0 MOJCIHPOBAHUSA, KOTOPbIE NMPHU3BaHbI CPOPMHUPOBATH HABBIKU MTOCTPOSHHS MOJEICH
pEeaJIbHBIX CUTYALUH, UCCIIETOBAHMSI 3TUX MOJIEJIEH € TOMOIIBIO alapara ajareopbl 1 MaTeMaTUYECKOTO
aHalIM3a M HUHTEPHPETALMHM IOJYYEHHBIX pe3yibTaTOB. Takue 3aJaHus BIUIETEHbl B KaXAbId U3
pa3ziesoB IMpOrpamMMbl, MOCKOJIBKY BECh MaTepuaj Kypca IIMPOKO HCIOJIb3YeTCs Uil PELICHUS
NpUKIagHBIX 3a1ad. [lpum pemeHuM peanbHbIX MPAKTUYECKUX 3aJad  ydallluecs pa3BUBAIOT
HaOJII0AAaTeIbHOCTD, YMEHHE HAXOUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsi, UCIOIb30BaTh aHAJIOTHIO,
00001aTh U KOHKPETU3UPOBaTh MIpobieMy. JledareabHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHHUS
MPUKJIAIHBIX 3a/7a4 OpraHu3yeTcs B IpOIleccCe H3YYEeHHUS BCeX TeM Kypca «Anrebpa W Hauana
MaTEMaTHUYECKOI0 aHaJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B yueOHOM miaHe Ha M3ydeHHe Kypca anreOpbl 1 Hadyasl MaTeMaTH4ecKoro aHajan3a Ha 0a30BOM YPOBHE
otBoauTCs 2 vaca B Henemo B 10 kiacce u 3 waca B Henenmto B 11 kimacce, Bcero 3a Ba rojia 00ydeHus —
170 yacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucna v BoIYMCTICHUS

Pammonanbueie  yncna. OOBIKHOBEHHBIE M JIECATHYHBIC JApPOOHM, TPOLEHTH, OECKOHEYHBIE
nepuouveckue podu. ApudMeTndeckue Onepanu ¢ pPanroOHAIbHBIMH YHCIAMH, MPeoOpa3zoBaHUs
YUCIOBBIX BbIpaxeHUU. IIpuMeHeHue npobell M NPOLIEHTOB A PELIeHHs NPUKIATHBIX 3a7ad U3
Pa3IMYHBIX OTpacieil 3HaHUW U peaJbHON KU3HU.

JlelicTBUTENbHBIC Yncia. PanimoHanpHble M HPPALMOHAIBHBIC YHCIa. Apr(pMeTHIYECKHE ONepaluu
C JEHCTBUTENBbHBIMU 4YHCIaMU. [IpuOMMKEHHBIC BBIYMCICHUS, NpPaBUIAa OKPYIJICHUS, NPUKUAKA U
OLICHKA pe3yJIbTaTa BbIUYMCIICHUN.

Crenenp c wnenbiM mokazareneM. CranpaptHas ¢opMa 3anucu ACHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanne moaxoismeil (HopMbl 3aliCH JEHCTBUTENBHBIX YUCEN JUIS PEHICHUS MPaKTHUYECKUX
3a/1a4 ¥ IIPEICTABIICHUS IaHHbIX.

Apudmernueckuil KOopeHb HaTypanbHOM cremneHu. [lelicTBus ¢ apudMETHYECKUMHM KOPHSIMHU
HaTypaJIbHOH CTEIICHHU.

CuHyC, KOCHUHYC M TaHITE€HC YHUCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPE0OPa30BaHUS.

[IpeoOpazoBanre  TPUTOHOMETPUUECKUX  BbIpakeHUU. (OCHOBHBIE  TPUTOHOMETPUUYECKUE
(bopMyIIBI.

VYpaBHeHME, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHre HepaBeHCcTBa. MeTo 1 MHTEpBaoB.

Pemienue nesbx U 1poOHO-pAIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanoHanbHBIX YpaBHEHUN U HEPABEHCTB.

Pemrenne TpUroHOMETpUYECKUX YPAaBHEHHM.

IIpumeHeHHe ypaBHEHUMH M HEPABEHCTB K pEIICHHUI0O MaTEeMaTHMYECKHMX 3a7ad M 3ajad H3
pa3nUYHbIX 001acTe HAYKU U pealbHOM KHU3HHU.

DyHkuUH U rpaguKu

OyHkuMs, crnocoOs! 3ananus pyHkuuu. ['paduk pynkinuu. BzanmMHo oOpaTHble QYHKIIMH.

OO6nacte ompeneneHuss U MHOXeCTBO 3HaueHMH ¢yHkuuu. Hymn ¢ynkuuu. IIpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

CrenenHas (yHKIHS C HATYpalIbHBIM M IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1
rpaduk KopHs N-0if cTeneHu.

Tpuronomerpuueckass OKpY>KHOCTb, ONpEAEICHUE TPUTOHOMETPUYECKHX (YHKIMHA YHCIOBOTO

apryMeHTa.

Hauyana MaTeMaTHYeCKOIo aHAJIN3a

IlocnegoBarensHOCTH, CIIOCOOBI 3aJJaHusA MOCJIEIOBATEIILHOCTEH. MOHOTOHHEIE
IMOCIIEJOBATEIIbHOCTH.

Apudmerndeckas ¥ reoMeTpudeckas Mporpeccui. beckoHedHO YOBIBaroOIIas reoMeTprYecKast
nporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH T'€OMETpUUYECKOW mporpeccuu. Dopmyra CIOKHBIX
MpoLeHTOB. Vcrnoap30BaHNe NPOrpecCrui ISl pelIeHUs PEalIbHBIX 33]1a4 MPUKIAJHOIO XapaKTepa.

MHo:xecTBa U JIOTHKA



MHo)kecTBO, oOmnepaund Haa MHoOxkecTBaMu. [luarpammbl Oiliepa—Benna. I[Ipumenenue
TCOPCTUKO-MHOKCCTBCHHOI'O alIiapara AJid OMUCaHuA pCAJIbHBIX MPOUCCCOB U HBHCHHﬁ, Ipu pCUICHUA
3a7a4 U3 IPYrux y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CieICTBUE, 10Ka3aTEeIbCTBO.

11 KJTACC

Yuciia 1 BbIYMCICHUS

Hatypanbnble u nensle yncia. [I[pu3Haky 1e1MMOCTH LEIBIX YACEN.

Crenenb ¢ pallMOHAIBHBIM MOKa3aTesaeM. CBOMCTBA CTEIICHH.

Jlorapudm uncna. JlecATUUHbBIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHNsI 1 HEPABEHCTBA

IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIIUX JIOTapU(MBI.

[IpeoOpa3oBanue BEIpAKEHHN, COACPIKAIINX CTEIICHH C PAIlIOHAIBHBIM MTOKA3aTEIEeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA.

CucreMbl TMHEWHBIX ypaBHEHUH. PelieHne nmpuKkiagHbIX 3a7a4 C OMOIIbBIO CUCTEMbI JIMHEHHBIX
YpPaBHEHUU.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELIEHUI0 MAaTEMATUYECKUX 3a/ad U 3a/1ad U3
pa3aMyYHbIX 00JacTel HayKH U peasibHOM JKU3HHU.

DyHkuUH U rpaguKu

Oynkius. Ilepuonuueckue ¢yHkuuu. [IpomMexxyTku MOHOTOHHOCTH (PyHKUIMH. MakcUMyMbl U
MUHUMYMBI GyHKIMU. Haubonbiee 1 HauMeHbIlee 3HaueHne (yHKIIMU Ha TPOMEXYTKE.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U IPaPUKH.

[TokazarenbHas u norapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pellieH sl ypaBHEHHUH U TMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB QyHKIUN Ui UCCIEIOBaHMUS MPOIECCOB U 3aBUCHUMOCTEH, KOTOpBIE
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYrUX YUeOHBIX IPEIMETOB U PEATbHOU XKU3HU.

Hayana maTteMaTH4ecKoro aHajimsa

HenpepsiBable pyHKIIMN. METOA HHTEPBAJIOB /ISl pEIIEHUS] HEPABEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 Gpu3NIECKU CMBICI TPOU3BOIHOM.

[IpousBonHble 3yeMeHTapHbIX GQYHKIUE. DopMysiabl HaX0XKJIEHUS TPOU3BOJHON CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIIUH.

[IpuMeHeHHe TNPOU3BOAHOM K HCCIEAOBAaHMIO (YHKIMHA HAa MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHBIIETo 3HaYeHUs1 (PYHKIIUU Ha OTpE3Ke.

[IpuMeHeHne NpoOn3BOIHOM JUIsl HAXOKACHUS HAMITYUYIIEro peleHus B IPUKIAAHbIX 3a/1a4dax, A
OTpesieNIeHUs] CKOPOCTH IpoLiecca, 3a1aHHOT0 GOopMYJIOi UTH rpapuKoOM.

IlepBooOpaznast. Tabnuma nepBooOpa3HbIX.

WuTerpan, ero reoMeTpudeckuii U (u3nuecKuil CMbICI. BbrduciaeHne wHTErpaia mo Qgopmyne
Herorona—IJleli6Huna.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOTO mpenMera «MareMmaTtuka» ITOJHKHO OO0ECIeYuBaTh JIOCTIDKEHUE Ha YpPOBHE
cpenHero oOmero o0pa3oBaHUS CICAYIOMIUX JMYHOCTHBIX, METallpPeIMETHBIX W MPEAMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JluuHocTHBIE ~ pe3ydbTaThl  OCBOGHHMS  MporpamMmbl  yuyeOHoro  mpeamera  «MareMaTuKa»
XapaKTEPU3YIOTCS:

['paxxnanckoe BocnuTaHue:

c(hOPMUPOBAHHOCTHIO TPAKAAHCKOH MO3UIMH OOYYArOIMIErocsi KaK aKTHMBHOTO U OTBETCTBEHHOT'O
YJieHa POCCHUUCKOTro OOIeCTBa, MPEJICTaBICHHMEM O MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBIECHUH, IPOLEAYpP TPaKIaHCKOTro 00IIecTBa (BHIOOPHI, OMPOCHL U TIp.), YMEHHEM
B3aUMO/ICHCTBOBATH C COLIMAIbHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKIIMSIMU U HA3HAUYCHUEM.

[TarpuoTryeckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUICKON TpakIaHCKONH WACHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOSIIEMY POCCHIICKOM MaTEeMaTUKH, LEHHOCTHBIM OTHOIIEHHMEM K JOCTUXKEHUSM POCCUICKUX
MAaTeMaTUKOB U POCCUMCKOM MAaTEMATHYECKOW IIKOJbI, K MUCHOJIb30BAHUIO ITUX JTOCTHIKEHHUI B JIPYTHX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHWEM JYXOBHBIX LEHHOCTEH POCCUIICKOro Hapona; chHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO TMOBEJEHHUSA, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM ITOCTIKEHHH HAyKH U
NEeSITeTbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJ]a B TIOCTPOEHUE YCTOMYUBOTO Oy IYIIIETO.

DCTeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHMEM K MHUpPY, BKIKOYAs HCTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJlad, PEIICHUN, PaCCYKICHUM, BOCIPUUMYHBOCTHI0O K MATEMAaTHUYECKHUM acCIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS NPHUMEHATh MaTeMaTHYeCKWe 3HaHUs B HMHTEpecax 3/I0pOBOTO U
O6e3omacHOTrO 00pasa >KM3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3J0pPOBBIO (370pOBOE TMHUTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATUN M OTIbIXa, peryispHas (u3nyeckas aKTUBHOCTb); (HU3MUECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-03/JOPOBUTEIBLHOMN JESTEILHOCTHIO.

TpynoBoe BociUTaHHE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHMEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K pPa3IUYHBIM cdepam
MpOoECCUOHAIBPHON  JIEATEIPHOCTH, CBSI3aHHBIM C MATEMAaTHKOW M €€ TPWIOKEHUSIMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIA BHIOOp Oyayiied mnpodeccuu W pealn30BBIBATH COOCTBEHHBIC KU3HECHHBIC
IUTaHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO K MaTeMaTHYecKoMy OOpa3oBaHUIO M CaMOOOpa3OBaHUIO Ha
MPOTSDKCHUM BCEH JKM3HU, TOTOBHOCTBIO K AKTMBHOMY YYaCTHIO B PEIICHUM MPAKTHUYECKUX 3a/1ad
MAaTeMaTU4YECKO HAIPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHUUECKON KYIbTYphI, IOHUMAHUEM BIHUSHUS COIHAIBHO-DKOHOMUYECKUX
MPOLIECCOB Ha COCTOSTHUE TNPUPOIHOW U COLUAIBHON Cpelbl, OCO3HAHUEM TIJI00AJIBHOIO XapakTepa
AKOJIOTMUECKUX MPOoOsieM; OpUeHTalMel Ha MPUMEHEHNE MaTeMaTHUYeCKUX 3HAHUM AJis penieHus 3a1a4 B
o0JacT OKpYyKaromel cpeipl, MIIAaHHPOBAHUS MOCTYIKOB M OIIEHKH WX BO3MOXKHBIX TOCTEACTBUN IS
OKpY>Karolleu Cpeibl.



[{eHHOCTH HAy4YHOTO ITO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH
U OOIICCTBEHHON TMPAKTUKH, TNOHMMAaHUEM MaTeMAaTUYeCKON HayKh Kak chepsl dYenoBeYecKon
NEeATEIbHOCTH, 3TAlOB €€ Pa3BUTHS U 3HAYMMOCTH IS Pa3BUTHUS LMBWIN3ALMU; OBJIAJIECHUEM S3bIKOM
MareMaTUKd M MaTEeMaTU4YeCKOM KyJbTYpOd KaK CpPEIACTBOM IIO3HAaHUS MHpPA; TOTOBHOCTBIO
OCYILECTBJIATH MPOEKTHYIO U HUCCIIEA0BATENBCKYIO AEATEIIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble  pe3ylbTaThl OCBOCHHMS NPOTpaMMbl  y4eOHOro mpeamera «MaremaTukay
XapaKTepU3yIOTCs OBJAJICHUEM YHUBEPCAIbHBIMH HO3HABAMENbHBIMU OeUCMBUAMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHLIMU OeliCMBUAMU, YHUBEPCANbHBIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vuusepcarvnvie nosznasamenvuvle Oeticmeus, obecneuusaiom — popmuposanue  OA308bIX
KOCHUMUBHBIX ~Npoyeccos odyuarowuxci (oceoenue Mmemooo8 NOZHAHUAL OKPYXHCAowe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuei).

bazoBble noruueckue AeicTBUS:

® BBLISIBJIATH M XapaKTCPU30BaTh CYIICCTBCHHBIC MPH3HAKA MATEMATHYECKUX OOBEKTOB, IMOHSATHUH,
OTHOIICHUN MEXIY MOHATUAMU; POPMYITHPOBATH ONPEAETICHHS MOHATUN; YCTAHABIUBATH CYIIECTBEHHBIH
MpHU3HAK KJIacCU(pUKAIMU, OCHOBAHUS 17151 000OIIEHUS U CPAaBHEHUSI, KPUTEPUHU ITPOBOAMMOrO aHAIIN3a;

e BOCIpUHUMATh, (OPMYIUPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUS:  YTBEpAUTENbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIIIKE; YCIOBHBIE;

® BBISIBJIATH MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHBOpeuMsi B (DaKTax, NaHHBIX,
HAOJIOACHUSAX W YTBEPXKIEHUSX; IMpelyiaraTb KpPUTEPUH Ui BBISIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUYUH;

e JieNaTh BBIBOJBI C WCIOJIB30BAHHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKITIOYeHNH, YMO3aKIIIOUSHHI TI0 aHAJIOTHH;

® MPOBOAWTH CAMOCTOSITENIFHO JOKa3aTelbCTBA MAaTEMAaTHYECKUX YTBEPKICHHU (TpsMBbIE W OT
MPOTUBHOTO), BBICTPAMBATH APTyMEHTAIUIO, MPUBOJUTH MPUMEPHI W KOHTPIPUMEPHI; O0OOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

e BbHIOMpaTh CcHocoO pemieHuss y4eOHOH 3amauu (CpaBHUBAaTh HECKOJIBKO BAapUAHTOB pEIIEHUS,
BBIOMpaTh HanboJiee MOAXO AN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

bazoBeie nccnenoBarenbCKue IeHCTBUS:

® JCMOJBb30BaTh BOMPOCHl KAaK HCCIEIOBATENbCKUM HMHCTPYMEHT TMO3HAHUS; (HOpPMYIUPOBATH
BOTIPOCHI, (PUKCHPYIOIIHE MPOTUBOPEUNE, MPOOIIEMy, YCTaHABINBATH UCKOMOE M JTAHHOE, ()OPMHPOBATH
THIIOTE3Y, apTYMEHTUPOBATh CBOO ITO3UITUIO, MHEHHE;

® TPOBOAWTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIECIOBAHHE TI0 yCTAaHOBJICHHUIO
0COOEHHOCTEH MaTeMaTHYecKoro OOBEKTa, SIBICHUS, IPOIECCa, BBIABICHHIO 3aBUCHMOCTEH MEXKIy
00BEKTaMHU, SIBJICHUSIMHU, TIPOIIECCAMH;

® CaMOCTOSITETbHO (opMynupoBaTh OOOOIICHWS ¥ BBIBOABI 10 pe3yJbTaTaM IPOBEAEHHOTO
HAONIO/IEHUsI, HWCCIICIOBAHMs, OIEHUBATh JOCTOBEPHOCTh TOMYYEHHBIX pE3yJIbTaTOB, BHIBOJOB U
0000I1IeHHI;

® [IPOTHO3MPOBATH BO3MOXKHOE DPAa3BUTHE MpOIECCa, a TAKXKE BBIIBUTATH MPEANOJIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabota ¢ nuadopmanmeii:



® BBIBJIATH JeUIMTH HHPOPMAIUK, TaHHBIX, HEOOXOAUMBIX JJISi OTBETA HAa BOIIPOC U ISl PEILICHHS
3ajauuy;

¢ BBIOMpATH MH(DOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH UHPOPMALIMIO PA3IMUHBIX BUJIOB U ()OPM INIpEICTABICHMUS;

® CTPYKTYypHUpOBaTh HH(GOpPMAIMIO, MPEACTABIATH €€ B pPa3iIWYHbIX (hopMax, WILTIOCTPHUPOBATH
rpaduvecKu;

® OLEHMBAThH HAJIEKHOCTh HH(POPMALIUHU T10 CAMOCTOSTEIBHO CPOPMYITMPOBAHHBIM KPUTEPHSIM.

2) Vnueepcanvhvle KOMMYyHUKamugHvle Oeticmausi, 00ecneuugaom chropmMupo8aHHOCMb COYUATbHBIX
HABLIKOB 00YYAIOUUXCSL.

OOmeHue:

® BOCHPUHUMATH M (OPMYJIHPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMH U LEJISAMHU OOILICHHS;
SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHUS B YCTHBIX W NUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 X0y PeLIeHHUs 3a7jaui, KOMMEHTHPOBATh MOJIyYE€HHBIH pe3ysIbTar;

e B X07€ 00CYXJI€HUs 3aJjaBaTh BOIIPOCHI 110 CYLIECTBY OOCYKIAaeMOU TEMBbI, IPOOJIEMBI, pelIaeMoii
3aJjaud, BbBICKA3blBaTh HJIE€U, HAICJICHHbIE HAa IIOUCK pELIEHMs; CONOCTaBIATb CBOM CYXICHHUSA C
CYXKJCHUSIMH JIPYTMX YYaCTHUKOB JUaJlora, OOHapyXuBaThb pa3JIMYUE M CXOACTBO NO3MUIMH; B
KOPPEKTHOH Gopme (HOopMyIHpPOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;

® NPEACTABIATH PpPE3yNbTaThl pPELIEHUS 3aJadd, OSKCIEPHMEHTAa, HCCIEIOBAHUS, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (OpMAaT BBICTYIUIEHMSI C Y4E€TOM 3a7auy Ipe3eHTalMu U OCOOEHHOCTEH
ayJAUTOPUH.

CotpyaHuyecTBO:

® [IOHMMATh M UCHOJb30BATh MPEUMYILECTBA KOMaHIHOW U MHAMBHUIYalIbHON pabOThI MIPHU pELIeHUN
y4eOHBIX 3aj]ay; MPUHUMATD 11€]b COBMECTHOM NEATEIBbHOCTH, MJIAHUPOBATh OPraHU3ALUI0 COBMECTHOM
paboThl, pacmpenensTb BUIbl padOT, OroBapuUBaThCA, OOCYXAATh MPOLECC U pe3ylbTaT padoThl;
00001aTh MHEHHST HECKOJIBKHUX JTIOAEH;

® y4yacTBOBaTh B IPYMIOBBIX popmax padboThl (00CyKaeHUS, 0OOMEH MHEHUH, «MO3TOBbIE IITYPMbI» U
WHBIC); BBIMOJHATH CBOIO YacTh pPabOTBl M KOOPAMHHUPOBATH CBOM NEHCTBHA C JIPYTMMH UJICHAMHU
KOMaH/Ibl; OIICHHBATh KA4eCTBO CBOETO BKJIAJa B OOLIUI MPOIYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
YYaCTHHKAaMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pecynamuensie oeticmaus, obecneuusarom Gopmuposanue cmMulcio8blxX YCmMaHO80K
U JICUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranuzanusi:

COCTaBJIAThH IJIaH, AITOPUTM DPELIEHMs 3aJjaud, BHIOMPATh CMOCOO peIIeHUs ¢ y4ETOM HMMEIOLINXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh BapHAHTHI PEIICHUN C
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTpOJIb:

® BJAJIETh HAaBBIKAMU TI03HABATENBbHOM peQiIeKCMH KaK OCO3HAaHUS COBEPIIAEMbIX JAEUCTBUU H
MBICIMTENBHBIX MPOIECCOB, MX pPE3YyIbTAaTOB; BIAAETh CHOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJISA
Ipolecca 1 pe3ysibTaTa pelieHHsi MaTeMaTH4eCKON 3a1auu;

® MpeNBUJICTH TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTb IIPU PELICHUHU 337aul, BHOCUTh KOPPEKTHUBHI B
NESTENbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBbCTB, JAaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBIEHHBIX
TPYAHOCTEH;

® OIICHMBATH COOTBETCTBUE pe3yJbTaTa LEJIU U YCIOBUSAM, OOBACHATH NPHUUUHBI JOCTHKEHHS WM
HEIOCTUKEHUS PE3Y/IbTAaTOB JESITEIbHOCTH, HAXOJUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

OcBoeHue y4eOHOro Kypca «Anredpa U Havyaia MaTeMaTHYeCKOTro aHai3a» Ha YPOBHE CPETHETO
ob1iero oOpa3oBaHus JODKHO 00ECIeUrBaTh JOCTIKEHUE CISAYIOIUX MPEAMETHBIX 00pa30BaTeNbHBIX
pe3yIbTaToB:

10 KJIACC

Yucsia 1 BbIYMCIEHUS

OnepupoBaTh MOHATUAMHU: DPALUOHAIBHOE M JIEHCTBUTENBHOE YHUCIO, OOBIKHOBEHHAs U
JeCATUYHAs 1pO0b, IPOLEHTHI.

BeimonHATe apupMeTHIeCcKIe ONepanuy ¢ palMoHaIbHBIMU U JCHCTBUTEILHBIMU YUCIIAMH.

BoinonHATe npubnnkEHHbIE BBIYUCIIEHUS, UCIIOIb3YsI TpaBUiia OKPYIJIEHUS, 1e1aTh IPUKUAKY U
OLIEHKY pe3yJbTaTa BIYUCICHUN.

OmnepupoBaTh MNOHATHSMHU: CTENEHb C IEeJbIM [IOKa3zaTeleM; cTaHaapTHas (opMa 3amnucu
NEHCTBUTENBHOrO YKCIa, KOPEHb HAaTypalbHOW CTENEHHU; MCIOJIb30BaTh MOAXOAALIYI0 (OopMy 3amnucu
NEHUCTBUTENBHBIX YUCEN JUISl PELICHUs IPAKTUYECKUX 33]1a4 U IIPEJICTaBICHUSI JaHHBIX.

OnepupoBaTh NOHATUSIMH: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOTO YIJIa; HCIIOJIb30BaTh
3aIlMCh MPOU3BOJIBHOTO yTIjla Yyepe3 00paTHbIe TPUTOHOMETPUYECKUE (PYHKILIUH.

YpaBHeHus U HepaBeHCTBA

OnepupoBaTh MOHATHSAMH: TOXJIECTBO, YPaBHEHHE, HEPABEHCTBO; II€JIOC, pal[MOHAJIBbHOE,
UPPAaLMOHAIILHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BeinonHATe Mpeobpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh TPUTOHOMETPUYECKHE
YpaBHEHHS.

BoinonHATe npeoOpa3zoBaHus 1I€NbIX, PAlMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXEHUN U peliaTh
OCHOBHBIE TUIIBI IIEJIBIX, PALIMOHATIBHBIX U UPPALMOHATIBHBIX YPABHEHUH U HEPAaBEHCTB.

[IpuMeHsATH ypaBHEHUS M HEpaBEHCTBA I pPELICHMs MaTeMaTH4YeCKMX 3ajad M 3a7ad U3
pa3IMyYHbIX 00JacTel HayKH U peaslbHOM JKU3HH.

MonennpoBaTh peajibHble€ CUTYallUd Ha S3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS, YPaBHEHUS,
HEPABEHCTBA 110 YCJIOBMIO 33Jaud, MCCIEAO0BATh MOCTPOCHHBIE MOJENIN C MCIOJIb30BAaHUEM alIapara
anreOpsbl.

DyHKIUHN U TPaQUKH

OnepupoBarh TOHATHAMHU: (QYHKIHS, CHOCOOBI 3amaHus (YHKIHH, O0JIACTh OMNpEACNICHUS WU
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK QyHKINH, B3aUMHO 00OpaTHbIE (PYHKIIMH.

OmnepupoBaTh MOHATHAMHU: YETHOCTb M HEYETHOCTh (DYHKIMH, HYIU (YHKIHMH, MPOMEXYTKH
3HAKOIMIOCTOSIHCTBA.

Wcnonb3oBate rpaduku pyHKUNN 1)1 pelieHus] ypaBHEHHI.

Ctpouth ¥ 4uTaTh TpaQUKU JIUHEHHON (QYHKIMH, KBaIPaTUIHON (PYHKIMHU, CTETIEHHOW (QYHKIUU
C LIEJIBIM [TOKA3aTEJIEM.

Wcnonb3oBate rpaduku GyHKIUN ISl HCCIETOBaHUS MPOLIECCOB U 3aBUCUMOCTEH MPH peleHUuu
3aja4 U3 Ipyrux y4eOHbIX NPEIMETOB U pealbHOM KU3HU; BbIpaXXaTh (JOpMYIaMH 3aBUCUMOCTH MEX]Y
BEJIMYMHAMHU.

Havana MmaTeMaTH4eCKOro aHaIn3a

OnepupoBaTh MOHATHAMHU: IOCJIEIOBATENBHOCTh, apU(MeTHUecKass U  TeoMeTpHuYecKas
IIPOTrpeECCU.
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OmnepupoBaTh TMOHATHSAMH: OCCKOHEYHO YOBIBAaIOIIash T€OMETpPHYECKas IMPOTPeccusi, CymMMma
0eCKOHEYHO yOBIBAIOIICH reOMETPUUECKOI IPOTPECCHH.

3amaBath I1OCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcrosnp30BaTh CBOMCTBA IMOCIIEIOBATEIBHOCTEH M MPOTPECCUil Ul PEIICHHs PEallbHBIX 3a1ad
HPUKJIAJHOTO XapakKTepa.

MHo:kecTBa U JOTHKA

OHepI/IpOBaTL MOHATHUAMU: MHOXKCCTBO, OIICPpAllMH HaJl MHOKCCTBAMMU.

Hcrosnp30BaTh TEOPETHKO-MHOKECTBCHHBIH anmapar Ui OIMCAHUs pPeajbHBIX IPOLECCOB H
SIBJICHUH, IPU PELICHHUH 33124 U3 IPYTrHX Y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATHSAMHE: OIIPEACICHHE, TEOPEMa, CIISICTBUE, I0KAa3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh NOHSATUSIMM: HATypaJlbHOE, LEJI0€ YHUCIO; MCIOJIb30BaThb MPU3HAKU JIEIUMOCTU
LIENIBIX YUCEII, PA3JIOKEHNE YHCIIa HA TPOCThIE MHOKUTEIH JUIS PELICHMS 3a1a4.

OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAIBHBIM [T0OKA3aTEJIEM.

OmnepupoBaTh MOHATUSMHE: JIOTApU(PM YUCIIA, TECITUIHBIE U HATYPAIbHbIEC JIOTapU(MBI.

YpaBHeHHsI M HEPABEHCTBA

[IpumMeHsATH CBOWCTBA CTENEHU MJIs MPeoOpa3oBaHUs BBIPAXKEHUH; ONEPUPOBATH MOHATUAMU:
[I0OKA3aTeIbHOE YPaBHEHUE M HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI IIOKA3aTENIbHBIX YPAaBHEHUH U
HEPABEHCTB.

BoinonHsATe peobpa3oBaHus BBIPAKEHUH, COAEpkKAIIUX JorapudMbl; OepUpOBaTh NOHITUSIMU:
Jorapu(MUUEcKoe ypaBHEHHE U HEPaBEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTApU(PMUYECKUX YpaBHEHUIN
U HEPaBEHCTB.

Haxonuts pemenus NpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSAMH: CUCTEMA JIMHENHBIX YPaBHEHUM U €€ pellleHne; CII0Jb30BaTh CUCTEMY
JIMHEWHBIX YPABHEHUN JUIsl pEIICHUS TPAKTUYECKHUX 3a/1a4.

Haxomuths penieHuss NPOCTEHIINX CHCTEM U COBOKYIIHOCTEW pAallMOHANIBHBIX YPaBHEHUU U
HEPaBEHCTB.

MonennpoBaTh peajibHble€ CUTYallUd Ha S3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS, YPaBHEHUS,
HEPABEHCTBA M CHCTEMBI 110 YCIOBHIO 33[a4H, UCCIEN0BATh IIOCTPOECHHBIE MOJAEIN C MCIOIb30BaHUEM
ammapara anreopsbl.

DYyHKUMH U TPaPUKU

OnepupoBaTh MOHATUSAMU: IEpHOANYECKass (QYHKIUSA, MPOMEXYTKH MOHOTOHHOCTH (DYHKIUH,
TOYKH S3KCTpeMyMa (yHKUMH, HauOosblllee M HAUMEHbIIEe 3HAUYEeHUS (QYHKIMH Ha IPOMEXKYTKE;
MCIOJIb30BATh UX JJIS UCCIIEI0BaHUS (DYHKIMH, 3aJaHHOH rpadukom.

OnepupoBaTh NOHATHAMU: TpaQUKH MOKa3aTEIbHOH, JOrapuGMUIECKOH U TPUTOHOMETPUIECKUX
GbyHKIMH; n300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U MCIIOJIB30BATh JJISl PEIICHUs YpPaBHEHHUH U
HEPABECHCTB.

N300pakaTh Ha KOOPAWHATHOHN MJIOCKOCTU TpadMKH JIMHEHHBIX YpaBHEHUH M HCHOJIB30BATh UX
JUIsl pELLEHUs] CUCTEMBI JINHEVHBIX YPABHEHUM.

Hcnonb3oBare rpadukn QyHKOUI A8 UCCIEIOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH W3 JAPYIHX
y4eOHBIX JUCLUIUINH.

Hayana MmaTeMaTH4eCKOro aHaJIM3a
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OnepupoBaTh MNOHATUSAMH: HeENpepblBHAs (YHKIMS; MPOU3BOAHAS (YHKLMHU; HCIOIb30BaTh
reOMETPHUCCKUI U (PU3NIECKUN CMBICI IPOU3BOIHOMN ISl PEIICHHUS 3a/1a4.

HaxomuTe mnpou3BOAHBIE 3JNEMEHTAPHBIX  (DYHKIMIA, BBIYHCIATH IMPOU3BOAHBIE CYMMBI,
IIPOU3BEICHNUS, YACTHOTO (DYHKIHIA.

Mcnonb30BaTe MPOU3BOAHYIO A UCCIEA0BaHUS (YHKIHMUM HA MOHOTOHHOCTb M 3KCTPEMYMBI,
MPUMEHSTH PE3YIbTATHI UCCIICAOBAHUS K IIOCTPOCHUIO TPaPUKOB.

Hcnonp30BaTh MPOM3BOAHYIO ISl HAXOXKICHMSI HAWIY4YILEro pEIIeHHs B MPUKIAAHBIX, B TOM
41CJIe COLUATbHO-D)KOHOMUYECKUX, 3aJa4ax.

OmnepupoBaTh MOHATHSAMU: IE€pBOOOpa3Hasi W HUHTErpaj; IOHUMAaTb TIE€OMETPUUYECKUI U
(bu3nvecKkuii CMBICI HHTErpaa.

Haxonute mnepBooOpa3Hbie 3IIEMEHTApHBIX (YHKIMK; BBIUUCIATH HMHTErpas 1o (opmyne
Herorona—JleiiOuuna.

Pemate mpukiagHble 3a7aud, B TOM YHCIE COLMAIBHO-IKOHOMMYECKOTO M (PU3MUYECKOTrO
XapakTepa, CpeACTBAMUA MaTEMAaTHYECKOT0 aHAJIN3A.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonugectBo yacos ONeKTPOHHBIE

Ne (undpossie)

HammeHoBaHMe pa3aesioB U TeM MPOTPaMMEL
/11 B Konrponsnsie = IIpakThueckue | obOpa3oBaTeIbHBIC

cero
paboThI paboThI pecypcsl

1 MHoecTBa paluOHaIbHBIX U JEWCTBUTEIBHBIX 14 1

yucen. PanimoHanbHble ypaBHEHHSI U HEPABEHCTBA
2 Oynknnn u rpaduxu. CTeneHb ¢ HeIbM 6

oKa3areneM
3 ApudmeTnyeckuii KOpeHb N—OH CTENCHU. 18 1

HppaumoHanbHble ypaBHEHUSI U HEPABEHCTBA
4 @opMyIibl TPUTOHOMETPUH. TPUTOHOMETPUUECKHE 22 1

YpaBHEHUS
5 ITocnenoBaTenbHOCTH U POTPECCUU 5
6 [ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIIHS 3 1

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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11 KUIIACC

KoauuecTtBo yacos ONeKTpOHHBIE
Ne (tmdpoBeie)
HanmeHoBaHue pa3fesnoB U TeM POrpaMMBbl
n/n Beero Kontponsaeie = [Ipaktuueckme | oOGpa3oBaTesbHbIE
paboThI paboThI pecypcsl
CreneHs ¢ palMOHATFHBIM TIOKa3aTeNeM.
1 | IokazarensHas pynknus. [TokazaTenbHble 12 1
YpaBHEHHUS 1 HEPABEHCTBA
5 Jlorapudmmaeckas GyHKIHA. 12
Jlorapudmuueckue ypaBHeHUS U HEPaBESHCTBA
3 Tpuronomerpudeckre GyHKIIUN U UX 9 1
rpaduku. TpuroHoMeTpruecKrue HepaBEHCTBA
4 | TlpousBoaHas. [IpuMeHeHHE TPOU3BOTHOMN 24 1
5  Huterpan u ero npuMeHeHHS 9
6 | Cucremsl ypaBHEHHHA 12 1
7 | HarypanbHble u nenble 4ucia 6
3 [ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIHS 18 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
IMPOI'PAMME

13




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KonunuecTtBo yacos DNeKTpOHHBIE
0 Tewa ypoxa JHara uudpossie
n/ Beero Konrponsneie | IIpakTthudeckne | u3ydeHuss oOpa3oBaTesbHbBIC
paboThI paboThI pecypcsl
1 MHOkeCTBO, OTlepay Ha/l MHOKECTBAMH. 1
Huarpammel Diinepa—Benna
Panmonaneabie yncna. OOBIKHOBEHHBIE U
2 JeCATUIHBIC POOH, IPOTICHTEI, 1
OcCKOHEUYHbIE IEPUOTUUECKIE APOOH
Apudmerrueckue onepaun ¢
3 paloOHANBHBIMH YHCIIAMHU, 1
npeoOpa3oBaHMs YHCIOBBIX BHIPAKEHHUH
[Tpumenenue npoOeit 1 MPOIICHTOB JIJIs
4 pelIeHuns IPUKIAIHbIX 33724 U3 1
Pa3IUYHBIX OTPACIIE 3HAHUW U pealbHOU
JKU3HU
IIpumenenne npoOelt 1 MPOIEHTOB IS
5 pelIeHns MpUKIaIHbIX 3a/1a4 U3 1
Pa3IUYHBIX OTpaciei 3HAaHUI U peanbHOU
KUZHH
5 JeiicTBuTenbHbIE YnCHa. PainonanbHble U 1
WppaInoHAIbHEIE YUCIIa
7 Apudmerrueckue onepaun ¢ 1
JIEHCTBUTEIHHBIMHU YHCIaAMU
[IpubnnkEHHBIE BHIYUCICHUS, IPABHIIA
8 OKpPYTJIEHUS, TPUKHUIKA U OLEHKa 1
pe3yJbTaTta BEIYMCICHUH
9 ToxzaecTBa U TOX/IECTBEHHbIE 1
nmpeoOpa3oBaHUs
10 | VYpaBHeHue, KOpeHb YpaBHEHUS 1
11 | HepaBeHCTBO, penieHre HEPaBEHCTBA 1
12 | MeToa MHTEPBAJIOB 1
13 P 1
eIIeHNe LEIBIX U IPOOHO-PallnOHATBHBIX
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YpaBHEHUH U HEPABCHCTB

14

15

16

KonrtponbHas padora mmo Teme
"MHOXeCTBa pallHOHATBHBIX H
JICHCTBUTEIBHBIX YUCeN. PaninoHansHbIC
ypaBHEHUS 1 HEPaBEHCTB"

OyHKIMSI, CIOCOOBI 3a1aHus QYHKLINH.
Bsaumuo oOpatHble QpyHKIMN

I'paduk pynkmm. O6macts onpeaeneHus
Y MHO>KECTBO 3HaueHu# QpyHKmu. Hymu
dynakmum. [TpomexyTkn
3HAKOTOCTOSTHCTBA

17

YérHble 1 HEUETHBIC QYHKITUH

18

19

20

CreneHp C LeNbIM M0Ka3aTesIeM.
CrangaptHas popma 3ammcu
JEUCTBUTEIILHOT'O YHCIIa

Hcnons3oBanue moaxosmien hopMel
3aIUCH JeUCTBUTEIbHBIX YUCET IS
PEIICHUA MPAKTUYCCKUX 3a1a4 U
NPEACTaBICHUS JaHHBIX

Crenennas QyHKIHS C HATYpaJIbHBIM U
eJILIM noka3areiieM. E€ cBoiicTBa u

rpaduk

21

22

ApudmeTrrueckuii KOpeHb HATYpaITbHOM
CTETIEHH

ApudmeTnyeckuil KOpeHb HaTypaJIbHON
CTETICHH

23

CBoiicTBa apupMETUIECKOrO KOPHS
HaTypaJIbHOM CTENEHH

24

25

CgoiicTBa apu(pMeTHIECKOTO KOPHS
HATYpaJIbHOW CTENCHH

CBoiicTBa apuPMETHIECKOTO KOPHS

HaTypaJbHOH CTENEHU

26

Jeiictust ¢ apu)MEeTHIECKUMU KOPHSIMU
N—oH CcTENeHn
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JeiicTBus ¢ apuMETHIECKUMH KOPHSIMH

27 N
N—OM CTETICHH

28 JeticTBUS ¢ apuPMETHICCKUMHU KOPHIMH
N—oii cTeneHu

29 JeiicTBust ¢ apu)METHIECKUMH KOPHSIMH
N—0M CTETICHH

30 JeiicTBus ¢ apu)METHIECKUMH KOPHSIMH
N—OM CTETICHH

31 Pelienne nppannoHanbHbIX YPaBHEHUN U
HEPaBEHCTB

32 Pewienne nuppannoHanbHbIX YPaBHEHUN U
HEPABEHCTB

33 Pelenne uppalinoHaJIbHBIX YPaBHEHUN U
HEPABEHCTB

34 Peuienne nppannoHanbHbIX YpaBHEHUN U
HEPaBEHCTB

35 Pemenne nppanmoHanbHBIX ypaBHEHUN U
HEPAaBEHCTB

36  CaoiicTBa u rpaduk KOpHS N-0ii CTETIeHH

37  CsaoiicTBa u rpaduk KOpHs N-0ii CTENIEHH
Kontposbnas pabota o teme

38 "ApudpmeTndeckuii KOpeHb N—OH CTETNCHH. 1
WppanmonansHble ypaBHEHHS U
HepaBeHCTBA"

39 CuHyc, KOCUHYC U TAaHT€HC YHUCIIOBOTO
aprymeHra

40 CuHyc, KOCUHYC U TAaHT€HC YHUCIIOBOTO
apryMeHTa

41 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHUCIIOBOTO apryMeHTa

42 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHUCIIOBOTO apryMeHTa

43

Tpuronomerpudeckas OKpy>KHOCTb,
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OnpeNieICHUE TPUTOHOMETPUUECKIX
(yHKIUH YUCIIOBOTO apryMeHTa

Tpuronomerpudeckas OKpy>KHOCTb,

44 | ompeneneHUE TPUTOHOMETPUIECKHX
(hyHKIMH YUCIIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE
(hopmyb

46 OCHOBHBIE TPUTOHOMETPUIECKUE
thopmyb

47 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmybt

48 OCHOBHBIE TPUTOHOMETPUYECKHE
thopmybt

49 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUN

50 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPKECHHI

51 [TpeoOpazoBaHre TPUTOHOMETPUICCKUX
BBIPKECHUI

59 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUN

53 [IpeoOpa3oBaHe TPUTOHOMETPUUECKUX
BBIPKECHUI

54 Perienne TpUroHOMETPUYECKUX
ypaBHEHUI

55 Pemenne TpUroHOMeTpUUECKUX
ypaBHEHUH

56 Pemenne TpUroHOMeTpUUECKUX
ypaBHEHUH

57 Perienne TpUroHOMETPUYECKUX
ypaBHEHUI

58 Pemienue TpuroHoMeTpu4ECKUX

ypaBHEHUH
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59 Pemienue TpuroHOMeTpUIECKUX 1
ypaBHEHUH
KonTponbaas padora o teme "®opmyIbt

60  tpuronomerpuu. TpUroHOMETpHYECKHE 1 1
ypaBHeHus"
[TocnenoBarenbHOCTH, CLIOCOOBI 3aJTaHUS

61 | mocmepoBaTeNbHOCTEH. MOHOTOHHBIC 1
MOCJIeI0BATENLHOCTH
Apudmernueckas 1 reOMeTpUYSCKas

gp | TpOTpECCHH. Hcnonb3oBaHue Mporpeccuu 1
JUTSL PENICHUs peaibHbIX 3a1a4
MPHUKJIATHOTO XapaKTepa
BeckoneuHo yObIBaroIasi reoMeTpryecKas

63 | mporpeccus. Cymma 6€CKOHEUHO 1
yOBIBAIOIICH TCOMETPUYCCKON MTPOTPECCUH

64 = dopmyna CIOXKHBIX MPOIICHTOB 1

65 | ®dopmyna CIOKHBIX MMPOIICHTOB 1
O0o0061eHne, cCuCTEMAaTH3aHsl 3HAHMH 3a

66 | Kypc anreOphl ¥ HaYa]l MAaTEMATHYECKOTO 1
ananm3a 10 kmacca

67 | Hroromast KOHTpOJIbHAS paboTa 1 1
O0001IeHNE, CUCTEMATH3AIUS 3HAHUH 32

68 | kypc anreOpsl ¥ HaYa] MAaTEMATHYECKOTO 1
ananm3a 10 kmacca

OBLIEE KOJIMYECTBO YACOB I10 68 4

IMTPOT'PAMME
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11 KJTACC

KonuuecTtBo yacos ONeKTpOHHBIE
Ne [Hara mrpoBEIe
Tema ypoka
n/m Beero Konrponsuele = IIpaktuueckue | u3ydeHus  oOpa3oBaTelibHbIC
paboTsl paboThI pecypcesl
1 CrerneHs ¢ parroHAIEHBIM 1
MoKa3aTeseM
2 CBoiicTBa cTETICHU 1
3 IIpeobpazoBanue BEIpayKEHUI, 1
COJIeprKallluX pallMoOHaIbHbIE CTENICHH
4 IIpeoOpa3zoBanue BRIpAXKCHHIA, 1
COJIepIKalINX palliOHAIBHBIE CTETICHU
5 IIpeoOpa3zoBaHue BEIpAXKCHHIA, 1
COJIeprKalINX palliOHAIBHBIE CTETICHI
6 ITokazarenpHBIE YpaBHEHUS U 1
HEPaBEHCTBA
7 ITokazarenpHbIE YpaBHEHUS U 1
HEPaBEHCTBA
8 IIoka3aTenbHblE ypaBHEHUS U 1
HEPaBEHCTBA
9 ITokasarenbHbIE YpaBHEHUS U 1
HEPaBEHCTBA
10 ITokazarenpHbIE YpaBHEHUS U 1
HEPAaBEHCTBA
1 [NokazarenbHas QyHKIMS, €€ 1
CBOIiCTBa U Tpaduk
Kontponbnas pabota no teme
"CTeneHs ¢ panuoOHATHHBIM
12 | noxkasarenem. [lokazaTenpHas 1 1
¢dysknus. [TokazarenbHbie YpaBHEHUS
Y HepaBeHCTBa"
13 | Jlorapudm uucna 1
14 JecsaTuuHbie 1 HATYypaIbHBIE 1

JorapuQmsl
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IIpeoOpazoBanue BEIpaKEHUIA,

15
coepKaIIuX Jorapu(meI

16 [IpeobpaszoBaHue BeIpasKeHNH,
coJepKalIuX JIorapruQMbI

17 IIpeobpazoBanne BEIPAKCHUH,
coJepKalINX JIOrapUPMBI

18 [IpeobpaszoBaHue BeIpasKeHNH,
coepKaIIuX JorapuQme

19 Jlorapudmuieckre ypaBHEHHUS U
HEepaBeHCTBA

20 Jlorapudpmudeckue ypaBHEHUS U
HEpaBEHCTBA

21 Jlorapudpmudeckue ypaBHEHUS U
HEepaBeHCTBA

99 Jlorapudmudeckre ypaBHEHHS U
HEepaBeHCTBA

23 Jlorapudmuyeckast pyHkIms, eé
CBOIiCTBa U Tpaduk

24 Jlorapudmuyeckast pyHkIms, eé
CBOMCTBA U TpaduK

o5 Tpuronomerpuueckue GyHKIIUH, UX
CBOMCTBA U rpaduKH

26 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKH

97 Tpuronomerpuueckue GyHKIUH, UX
CBOIiCTBa M TpaduKn

08 Tpuronomerpuueckue GyHKIIUH, UX
CBOMCTBA U rpapuKu

29 UMEpBI TPUTOHOMETPHUYCCKHX
IT
HEPaBEHCTB

30 UMEpBI TPUTOHOMETPHUYECCKHUX
IT
HEpaBEHCTB

31

[Ipumepsl TPUTOHOMETPHUUECKHUX
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HEPaBEHCTB

[IpuMeps TPUTOHOMETPHUIECKHAX

32
HEpaBEHCTB
Kontposbnas pabota mo teme
"Jlorapudmugeckas pyHKIHS.
Jlorapudmuyeckre ypaBHEHHUS U

33 | HepaBeHcTBa. TpUrOHOMETPUYECKHE
(hyHKIIH 1 UX
rpa¢uku. TpUroHOMETpUIECKHE
HepaBeHcTBa"

34 | HenpepoiBHBIE (HyHKIIHH

35 MeToa HHTEpBaIOB AJIsl pEIICHHS
HEPaBEHCTB

36 MeTtoa uHTEpBaIOB AJIsl PEILICHUS
HEPaBEHCTB

37 | llponsBomHas GyHKIIHH

38 | IlpousBonmHas GhyHKIHH

39 I'eomerpuyeckuii 1 GU3NIECKUI
CMBICJI IPOU3BOAHOM

40 I'eomerpuueckuii u puznueckuit
CMBICJI TIPOU3BOTHOM

41 [Ipou3BoHBIE 37I€MEHTAPHBIX
hyHKIHUI

42 IIpou3BoaHbBIE AIIEMEHTAPHBIX
dhyHKIHI

43 [IpousBoHAst CyMMBI, IPOU3BEICHUS,
YacTHOTO (PYHKITUIHA

44 [IpousBogHast CyMMBI, IPOU3BEACHUS,
YacTHOTO (PYHKITUIHA

45 [IpousBoHAst CyMMBI, IPOU3BEICHUS,
YacTHOTO (PYHKITUHA
IIpumeHeHne Mporu3BOAHOM K

46 | uccienoBaHHIO QYHKUIWH Ha

MOHOTOHHOCTBH U S5KCTPEMYMbI
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47

[IpumeHeHne npon3BOTHON K
WCCIIEIOBaHUIO (DYHKITHA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

48

[IpumeHeHne npon3BOTHON K
WCCIIEIOBaHUIO (DYHKITHHA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

49

50

51

52

53

o4

55

IIpumeneHue nporu3BOAHON K
WCCIIEIOBaHUIO (DYHKITHIA Ha
MOHOTOHHOCTBH U S5KCTPEMYMbI

Haxoxnenne HanOOoJIbIIEro U
HAMMEHBIIIETO 3HAYCHUS QYHKIMH Ha
OTpe3Ke

Haxoxnenne HanOOoJIbIIEro U
HAUMCHBIICTO 3HAUYCHUA (I)yHKHI/II/I Ha
OTpe3Ke

Haxoxnenne HanOOoJIbIIEro U
HAUMCHBIICTO 3HAUYCHUA (I)YHKHI/II/I Ha
oTpe3Ke

Haxomz[eHHe HaHOOJIBIICTO U
HAaMMCHBIICTO 3HAYCHUSA (I)YHKHI/II/I Ha
OTpPEC3KE

Haxomz[eHHe HaHOOJIBIICTO U
HAaMMCHBIICTO 3HAYCHUSA (I)YHKHI/II/I Ha
OTpPEC3KE

Haxoxxnenne HanOoJIBIIETO U
HAUMEHBILIET0 3HAYCHUS (PYHKIIMU Ha
OTpe3Ke

56

57

IIpumeneHnne npor3BOAHON A
HaXOK/ICHUS] HAWITYUIIErO PEIeHHs B
NPUKJIaIHBIX 3a7a4ax, Jis
OTIpeJIeNIeH s CKOPOCTH TpoIiecca,
3aJaHHOr0 (YOPMYIIOH WM TpapuKOM

KonTponbHas pabota o teme
"[IponsBoanas. [IpumeneHne
MpOU3BOAHON"

58

ITepBoobpasnas. Tabnuia
MIePBOOOPA3HBIX
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[lepBooOpaznas. Tabnuua

59
TIePBOOOPA3HBIX

50 WHTerpai, reoMeTpudecKuii 1
(hmM3MUeCKUi CMBICI HHTETpajia

61 HHaTerpan, reoMeTpruuecKkuii u
(hm3MUYEeCKU CMBICI HHTETpajia

62 WHTerpai, reoMeTpudecKuii 1
(buznvecKnii CMBICIT UHTErpaia

63 Brrurcnenue naTerpaia mno gpopmyie
Hrrorona—Jleiioanma

64 Brruncnienue unterpana mno gpopmysie
Herorona—JIeitounna

65 Berunciienue unterpana mno gpopmysie
Hrrorona—Jleiioanma

66 Brrurcnenue naTerpaia mno gpopmyse
Herorona—Jleitboanmna

67 | CucrteMbl TMHEHHBIX YpaBHEHUH

68 | Cucrembl TMHEHHBIX YpaBHEHHUH
Pernienne npukIaaHbIX 3a1a4 C

69 IIOMOIIBI0 CUCTEMBI JIMHEHHBIX
ypaBHEHU I
Pernienne npukIaaHbIX 3a1a4 C

70 IIOMOIIbIO CUCTEMBI JTMHEHHBIX
ypaBHEHUH
CHCcTeMBI U COBOKYITHOCTH IEJNBIX,

71 | PAUMOHATBHBIX, MPPALHOHATBHEIX,
MOKa3aTeNIbHBIX, JIOTapU(PMUIECKUX
ypaBHEHUI 1 HEPABEHCTB
CuHcTeMbl ¥ COBOKYITHOCTH IENbIX,

7p  PALMOHAILHBIX, MPPALHOHATBHEIX,
MOKA3aTENIbHBIX, JIOTAPU(YMUISCKUX
YpaBHEHUI U HEPABEHCTB
CHCTeMBI U COBOKYITHOCTH IENBIX,

73

paIoOHANbHBIX, HPPAIMOHATBHBIX,
MOKA3aTENbHBIX, JIOTapU(PMHUIECKUX
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ypaBHGHI/IfI 1 HCPABCHCTB

CucreMsl 1 COBOKYIIHOCTH LECJIbIX,
PallMOHAJIIBHBIX, UPppAlUOHAJIbHBIX,

74
MOKa3aTeNbHBIX, JOTapu(PMUUECKUX
YpaBHEHUI U HEPABEHCTB

75 HUcnonb3oBanue rpagukoB QyHKIHHA
JUTSI pEIIeHUs] YPaBHEHUI U CHCTEM

76 HUcnons3oBanue rpadukoB HyHKITHIA
JUISl peIEHUs] YPAaBHEHUH U CUCTEM
IIpuMeHeHrEe ypaBHEHU, CUCTEM U
HEPaBEHCTB K PEUICHHUIO

77 MaTeMaTHYECKHX 3a1a4 U 3a7a4 13
Pa3IMYHBIX 00JIACTEH HAYKHU U
pEabHOM KU3HU
KontponbHas pabota o teme

78 | "UnuTerpain u ero mpruMeHEHUS.
Cucremsl ypaBHEHUI"

79 HarypanbHble U Lienble yuciia B
3a/1a4ax 3 peasbHOHN KU3HU

80 HarypanbHble U Lienble yucia B
3a/1a4ax u3 peasbHOMN KU3HU

81 HarypanbHbie 1 nienbie gncna B
3a71a4ax U3 peaibHOM KU3HU

82 | Ilpu3Haku IEMMMOCTH LIENbIX YUCEI

83 | Ilpu3Haku IeMMMOCTH LIENbIX YHCEI

84 IIpu3Haku AETMMOCTH LENBIX YUCET

85 IToBTOpeHue, 0000IICHHE,
cUCTeMaTH3alus 3HaHUH. Y paBHEHUS

86 [ToBTOpeHue, 0000IICHNHE,
cUCTeMaTH3alus 3HaHUH. Y paBHEHUS

87 IToBTOpenue, obo0IICHNHE,
cucTeMaTu3alus 3HaHUW. YpaBHEHUS

38 IToBTOpenue, obo0IICHNME,

CHUCTCMAaTHU3alusa 3HAHUM. ypaBHCHI/ISI
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89

90

91

92

93

94

95

IToBTOpeHue, 06o0IICHNHE,
cucTeMaTu3alus 3HaHUN. YpaBHEHUS

[ToBTOpeHue, 0600IICHNHE,
CHCTEMATH3aIUs 3HAHUH. Y paBHEHHUS

IToBTOpEHME, 0000MICHME,
CHCTEMAaTH3alMs 3HAHUH.
HepasenctBa

IToBTOpEHME, 0000MICHME,
cucTeMaTH3alus 3HaHUM.
Hepagenctpa

IToBTOpenwue, obo0IIeHHE,
cucTeMaTH3aIus 3HaHUM.
Hepagenctpa

IToBTOpenwue, obo0IIeHHE,
cucTeMaTH3aIus 3HaHUM.
Hepagenctpa

IToBTOpeHue, 00o0IICHNE,
cucrtemaruzanus 3Hanuil. CucTeMsl
ypaBHEHUI

96

IToBTOpeHue, 00o00IICHNE,
cucremarusanus 3HaHuil. CucteMsl
ypaBHEHUI

97

98

99

100

IToBTOpeHue, 06o0IICHNE,
cucreMaru3anus 3HaHui. OyHKunu

[ToBTOpenue, obo0IICHHE,
cucremMaTusaius 3HaHui. OyHKIUU

Hrorosas KOHTpPOJIbHAas pa60Ta

Hrorosas KOHTpPOJIbHAas pa60Ta

101

O0o0061IeHne, CHCTEMATH3AIIHAsl 3HAHMI
3a Kypc anreOpbl 1 Havam
Maremaruueckoro aHanmsa 10-11
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KJ1aCCOB

O0001enue, cucTeMaTu3alys 3HaHUK
3a Kypc anreOpbl U Havaml

102 Maremaruueckoro aganusa 10-11 !
KJIaCCOB
OBILIEE KOJIMYECTBO YACOB I10 102 6 0

I[MTPOI'PAMME

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

2. AmumoB II.A. MaremaTtuka: anredpa M Hadajla MaTeMaTHYECKOIO aHalu3a,
reoMeTpus. Anrebpa ¥ Havana mMareMatudeckoro aHanuza. 10-11 xmaccer: yue.amns
001meo0pa3oBaTeNIbHBIX ~ OpraHu3anuii: 0a30BBIA M yrIIyOJCHHBIH ypOBEeHb /
[I.A.Amumos, FO.M. Konsrun u ap. — M.: [Ipocseienue, 2022.

3. JupaxkTuueckue Marepualibl MO aaredpe U HayajlaM aHaiu3a: KH. JUIsl ydalluxcs
10 kn. / M.M. Ilabynun, M.B. TkaueBa, H.E. ®enopoBa, P.I'. T'azapsn. — M.:
[Tpoceemnienue, 2020.

4. JlunakTUdeckue mMaTepHaibl o ajaredpe M HayajaM aHajau3a: KH. I y4aliuxcs
11 xn. / M.WA. llabynun, M.B. TkaueBa, H.E. ®enoposa, P.I'. T'azapssn. — M.:
[Ipocsemienue, 202021.

5. Txauea M.B. AnreOpa u Hauana MaTeMaTHYeCKOro aHaiu3a. TemMaTHdyecKue
tecthl. 10 knace / M.B. TkaueBa, H.E. ®enoposa. — M.: IIpocsenienue, 2021.

6. Txauea M.B. AnreOpa u Hauajna MaTeMaTUYeCKOro aHaiu3a. TemMaTHYecKue
tecThl. 11 knace / M.B. TkaueBa, H.E. ®enoposa. — M.: Ilpocsenienue, 2021.

7. TxauéBa M.B. Anreb6pa m Havana MareMaTH4YEeCKOTO aHaiu3a. MeToaudeckue
pexomenpanuu. 10-11 kmace: mocobue g yuutenedl o0mieoOpa3oBaTeIbHbBIX
opranuzanuii / M.B. TkaueBa, H.E. ®enop. — M.: [Ipocsemenue, 2021.

8. ®enuenko JI.JI. PasHOypoBHEBBIE 3ajaHusl A TEMaTHMYECKHMX M HTOTOBBIX
KOHTPOJIBbHBIX padoT mo anredpe u Havanam aHaiuza. 10-11 kmaccst / JI.A.denuenxo.
— Honenxk, 2020.

9. Tloremkuna JI.JI., [Toremxkun B.JI. AnreOpa u Hayama anaimsa 10 — 11 xiaccsl.
3agaunuk — npaktukyM / B.JL.Iloremkun, JIJL.IToremkuna. — Jlonenk, 2019.

10. ®enuenxo JI.A.,ITomumyk.B. , Ilorémkuna JI.JI. AnreOpa u Hadana ananuza 10 —
11x7. «[IpunoskeHus k mporpammam cpeaHero oouiero oopasoBanus», Jlonenk, 2019.

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

Anrebpa u Hadana aHanu3a: YueO.ams 1011 k. oOuieo6pa3oBar. yupexaeHuit
/I.A.AnmumoBa u ap.;— M.: IIpocemienue, 2011.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

VYpoxku anreopsl. Tpuronomerpus. 9-11 kimacc. DIeKTPOHHOE MHTEPAKTHBHOE MPUIIOKECHHE.
W3narensctBo «Ilmanera» 2012.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET

[Topran Math.ru: Oubnuoteka, MeIMaTeKa, OJIUMIINA/bI, 3a/1a4H, HAyYHbIE IIKOJIbI,
YUUTEIbCKAs, HCTOPUSI MAaTEMaTHUKU

http://www.math.ru Marepuaisl mo Mmatremaruke B EquHol Koyuekuu upoBhIX
00pa3oBaTeNbHBIX PECYPCOB

http://school-collection.edu.ru/collection/matematika MoCkOBCKHiI1 LEHTP
HEMPEPHIBHOTO MAaTEMAaTHYECKOTO 00pa30BaHMs

http://www.mceme.ru Bes aneMentapHas MaremaTtuka: CpeHsis MaTeMaThdecKas
WHTEPHET-IIKOJIA

http://www.bymath.net I'azera «Matematuka» M3narensckoro noma «llepsoe
ceHTs0ps» http://mat.1september.ru

EI'D mo maremaTuke: MoAroToBKa K TECTUPOBAHUIO
http://www.uztest.ru 3agauu mo reoMeTpun: MHPOPMAIIMOHHO-TIOUCKOBAS CHCTEMA

http://zadachi.mccme.ru MHTEpHET-IPOEKT
«3amaun» http://www.problems.ru KomnbsrorepHas MaTeMaTrka B IIKOJIC

http://edu.of.ru/computermath Marematuka B « OTKpBITOM KOJUIEIKE

http://eqworld.ipmnet.ru Haydno-nomysisipHbiil pU3MKO-MaTeMaTHUYECKUH JKypHAaI
«KBanT»

http://wwwkvant.info http://kvant.mcecme.ru O6pazoBaTeabHbII MaTEeMaTUYECKHUH cailT
Exponenta.ru

http://www.exponenta.ru [Topran Allmath.ru — Bcst MaTremMaTika B OTHOM MecTe

http://www.allmath.ru [IpuknanHas MaTeMaTHKe: CIIPABOYHUK MATEMAaTUYECKUX
(dbopMyI1, IpUMEPHI U 3a7a4H ¢ PEIICHUSIMHU

http://www.kidmath.ru Cait anementapuoi matematuku Jmutpus ['yimna
http://www.mathnet.spb.ru Yunmes no bammMakoBy — MaremaTuka B 1IKoJIe

http://www.bashmakov.ruOnumnuansl ¥ KOHKYpPChI [0 MAaTEMAaTUKE U1 IIKOJIBHUKOB
Bcepoccniickas onuMnuaga MKOIbHUKOB [0 MaTEMATHKE

http://math.rusolymp.ru 3agauyduk 1 DOATOTOBKH K OJIUMIIHAAAM 10 MATEMATHKE

http://tasks.ceemat.ru 3anuMarenpHas MaTeMaTuka — OJIUMITHAJIBI, UTPHI, KOHKYPCHI 11O
MaTeMaTHKe JUIS IIKOJIbHUKOB

http://www.math-on-line.com MaTeMaTH4YeCcKHE OTUMITHAALI IS IIIKOILHUKOB
http://www.olimpiada.ru MaremMaTnueckre OJIMMITHAIBI M OJIMMITHATHBIE 3a1a9r
http://wwwzaba.ru MexayHapoaHbIi MaTEMAaTHYECKU KOHKYpC «KeHTrypy»
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