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MNOACHUTEJIbHAS 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «Anrebpa ¥ Hayala MaTeMaTHYECKOTO aHAIIHA3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIAapTa CpPEeIHEro odmero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHMH, MPEIbABIIEMBIX K MaTEeMaTHYECKOMY OOpa30BaHMIO, U
TPAaOUIMKA POCCHIICKOTO O0pa3zoBaHus. Peanmzamusi mporpaMMbl 00ECIICUMBACT OBJIAICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMH OCHOBY IJId CaAMOPA3BUTHUA U HCIIPCPLIBHOI'O
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIILHOTO PAa3BUTHUS
JTUYHOCTH 00YYarOIIUXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayalla MaTeMaTU4YeCKOrO aHajdu3a» SBIAETCS OJHUM M3 Hauboiee
3HAUYMMBIX B IpOrpaMMe CTapUIei IIKOJIbl, IOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIeYnBaET
MHCTPYMEHTANbHYIO 0a3y Uid W3Y4eHHs] BCEX ECTECTBEHHO-HAyYHBIX KYpCOB, a C JpYyrou
CTOPOHBI, (QOpPMHPYET JIOTHYECKOe U aOCTpaKkTHOE MBIIUICHHE YyYalluxcs Ha YpOBHE,
HEOOXOUMOM JUIsI OCBOCHHSI KypCOB MH(POPMATHUKH, OOIIECTBO3HAHUS, HICTOPUU, CIIOBECHOCTH.
B pamMkax 1aHHOrO Kypca y4dauiuecs: OBJIaIeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMN HAyKH,
KoTOpas GopMyJIUpPYyEeT CBOU JOCTUKEHHS B MaTeMaTu4yeckoil popme.

Kypc anrebpbl 1 Hayanm MaTeMaTUYECKOTO aHAU3a 3aKJIabIBA€T OCHOBY ISl YCHEIIHOTO
OBJIAJICHUS 3aKOHaMM (U3MKH, XMMHH, OHOJIOTHH, TIOHUMAaHUS OCHOBHBIX TEHJEHUUI
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITH(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOJIb30BaTh X B IMOBCEJHEBHOW XU3HU. B TOXKE
BpeMsl OBJIaJicHHE aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMHU MATEMAaTUYECKUMHU KOHCTPYKIMSIMH
pa3BUBAaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHUHHOCTb YTBEPKACHMS,
UCMOJIb30BaTh OOOOIIEHHE M KOHKPETHU3aluIo, aOCTparMpoBaHUE M aHAJIOTUIO, (OpPMHUpYET
KpeaTUBHOE U KPUTHYECKOE MbIIIIeHHE. B Xo/e n3ydenus anreOpbl 1 Hadajl MaTeMaTUYecKoro
aHaju3a B CTapLIEd IIKOJIE yYalllhecs MOJy4YaroT HOBBIM ONBIT PELIECHUs NMPUKIATHBIX 3a/ad,
CaMOCTOSITEJILHOTO ~ TOCTPOEHUS MaTeMAaTUYeCKUX MOJENed  pealbHbIX CHUTyallUd U
WHTEpPOpPETAllMM TOJYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKUX
3aKOHOMEPHOCTEl B NpUpOJIe, HayKe U B HMCKYCCTBE, C BBLIAIOIIMMUCA MaTeMaTHUYECKUMU
OTKPBITUSIMU M UX aBTOpPaMH.

Kypc obnamaer 3HaYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIUAIOM, KOTOPBIA peanusyercs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOLMH (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS,
TaKk ©W 4epe3 crneuupuKky yueOHOH MACSATENBHOCTH, TpeOyromeld CcaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, MPOAOKUTEIbHOM KOHLEHTPAllMM BHUMAHHMS M  OTBETCTBEHHOCTH 3a
MTOJIyYEHHBIN pe3yibTarT.

B ocHoBe meronuku oOyueHHs anreOpe M HadajdaM MaTEeMaTUYeCKOro aHaln3a JIeKHUT
JeSTeIbHOCTHBIN MPUHIUI O0yYeHUSI.

CrpykTypa Kypca «AnreOpa 1 Hadyajga MaTeMaTHYeCKOro aHaJIN3a» BKIIIOYAET CIIeIyoIe
coJlep)KaTeNbHO-MeToAuUeckre JHUHUU: «Yucna u BbluuciaeHus», «DyHkuuu U rpaduxm,
«YpaBHEeHUsI U HepaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOXKeCTBA U JOTHUKA.
Bce ocHOBHBIE coniepikaTelbHO-METOIUYECKUE JTMHUM W3Y4aroTCsl Ha MPOTSHKEHMHM ABYX JIET
o0y4yeHHs B cTapuiei IIKoJe, eCTECTBEHHO MOMOJHSISA JIpYT Jpyra M IHOCTENEHHO HACBIIIAsCh
HOBBIMH TeMaMH U pa3fenaMu. JlaHHBIM Kypc SBISE€TCS HWHTETPaTUBHBIM, IOCKOJIBKY
oObenuHseT B ce0e cojepKaHWe HECKOJIbKUX MaTeMAaTH4YeCKUX JUCHUIUIMH: anure0pa,
TPUTOHOMETPHSI, MaTEeMaTHUECKHUI aHaIu3, Teopust MHOXKeCTB U 1p. [o Mepe Toro kak ydamuecs
OBJIa/IeBalOT BcE Oojiee IIMPOKUM MaTEMaTHYECKHM allapaTroM, y HHUX [OCIeI0BaTeIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIeNb pPeaJbHOM
CUTyalluu, NMPUMEHITh 3HAHUs, MOJyYeHHBIE B Kypce «AnreOpa W Hayalla MaTeMaTHYECKOTO



aHaM3ay, IS PEIICHUS CaMOCTOSTENHHO COPMYIHMPOBAHHOW MaTeMaTHYEeCKOW 3amadd, a
3aTeM MHTEPIPETUPOBATh MOJYUYECHHbBIN PE3YJIbTAT.

CognepxxarenpHo-MeTonMuecKass  JuHUS  «Yucna W BBIYMCIICHHUS» — 3aBEplIaeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJI0O HAayaTo B
OCHOBHOH mIKoJie. B crapieii mkone ocoboe BHUMaHHE yaeiseTcs (pOpMHUPOBAHUIO MPOYHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOYAIONIUX B Ce0s MCIONB30BAHHE PA3NUYHBIX (HOpPM 3amucu
JNEUCTBUTENILHOTO 4YHUCJIa, YMEHHE pAIMOHAILHO BBIMIOJHATH JACHCTBUS C HHUMH, JelaTh
OPUKUAKY, OLEHUBaTh pe3yiabTar. OOydamomuecs TMONMY4alOT HaBBIKM MPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIApTHOH Qopme,
MCIIO0JIb30BAaHNS MATEMATHYECKUX KOHCTAHT, OLICHUBAHMS YUCIIOBBIX BBIPAXKECHMUII.

Jluans «YpaBHEHUS W HEPABEHCTBa» PEAM3YeTCS Ha MPOTSHKEHUH BCErO OOYYCHHUS B
CTaplied WIKOJE, IOCKOJbKY B KaXJOM pas3fene MporpaMMbl IPEIyCMOTPEHO pelIeHUue
COOTBETCTBYIOMIUX 3aaa4. OOy4Jaromuecs: OBJIaeBAIOT PA3IMYHBIMA METOIAMHU PEIICHHUS IIEIBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKHIX
ypaBHEHUH, HEPABEHCTB M MX CUCTEM. [lomydeHHbIE YMEHUS UCTIONB3YIOTCS TIPU MCCIICIOBAHUN
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMCHBITUX 3HaYeHWH QyHKIMU. [laHHas comepikarenbHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUN BBIMONHATH pacuéTel Mo (opmyrnam, mpeodpazoBaHuUs
LEJbIX, PAIllMOHAIBHBIX, HPPANMOHAIBHBIX WU TPUTOHOMETPUUYECKUX BBIPAKECHHM, a TaKkKe
BBIpQXEHHH, COJEepKalIMX cTeneHu W jorapudmbl. brnaromaps u3yueHuio anreOpanyueckoro
MaTepuraia MPOUCXOIUT JaIbHEUIee Pa3BUTHE aAITOPUTMHYECKOTO M a0CTPAKTHOTO MBITILICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXJACHHUM, pabOThl C CHMBOJIHHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEM M 3aBUCHMOCTEH B BUJIC PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEHICHUs TPAKTHUECKUX U €CTeCTBEHHO-
Hay4HbIX 3a/]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKA HAYKH.

CogepxarenpHo-MeToAnYeCKass TUHUS «DyHKIMU U TpaduKU» TECHO MEperuieTaeTcs ¢
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMBbICIE 33Ja€T MOCIEI0BATEIbHOCTh
U3ydeHHus Mmarepuana. V3ydeHWe CTENeHHOH, MoKa3aTeNbHOW, Jnorapu@MuUeckod u
TPUTOHOMETPUYECKUX (PYHKIIMH, MX CBONCTB W TpadUKOB, HCIOIb30BaHUE (YHKIMN s
pelieHus 3a1a4 U3 JAPYruX Y4eOHBIX MPEIMETOB U PeallbHOM JKU3HH TECHO CBSI3aHO KakK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C PEIICHHEM ypaBHEHUU W HepaBeHCTB. [Ipu sTom OosbIioe
BHUMaHUE yJensieTcs (OpMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXIY
pa3IUYHBIMU  BEJIMYMHAMHU, HCCIIEIOBATh TIOJNyUYCHHbIE (PYHKIUU, CTPOUTh HX TrpaduKH.
Marepuan »TO coaepaTelbHOM JIMHUU HAIEIeH Ha pa3BUTUE YMEHHMM W HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMH B  pasnuyHoM  (dopme:
aAHAIUTUYECKOW, Tpaduueckod U ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CHOCOOHOCTH K  OOOOIMIEHWI0O ©  KOHKPETH3allUH,
MCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHast auHUs «Hadama MareMaTHYecKOTrO aHalii3a» IMO3BOJSET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 33/1a4, JOCTYIHBIX 00yJarOIIUMCs, Y
KOTOPBIX TMOSIBIISIETCS BO3MOXKXHOCTh UCCJIEIOBATh U CTPOUTH rpaduku (HYHKIIHMA, OTIPEEISITh UX
HauOOJbIIIME U HAUMEHBIINE 3HAUCHUS, BRIYUCIATH IUIOMAAN GUTYp U OOBEMBI TeJ, HAXOAUTH
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHasg coaepkaTeiabHasl JHUHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHMSI MaTeMaTH4YEeCKUX MOJENIEeH peallbHbIX CHUTYalUuld, HaXOXKICHUs
HAWIy4IIero PENICHUs B MNPUKIATHBIX, B TOM 4YHCIE COLUMAIBHO-DKOHOMUYECKHUX, 3aJayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHallh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(GhOpMaIbHO-TIOTHYECKOTO U KPEATUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHUW paCIiO3HABATh
MPOSIBIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TeXHUKe W ucKyccTBe. OOydarommecs Y3HAIOT O
BBIJIAIOLIMXCSl PE3yJbTaTax, IMOJIYYEHHBIX B XOJ€ PA3BUTHS MATEMATHUKHW KAaK HAyKH, U HUX
aBTOpaXx.



CopnepxaTenpHO-METOANYECKAs TUHUSA «MHOXECTBA M JIOTMKa» B OCHOBHOM ITIOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TeOpEeTUKO-MHOXKECTBECHHBIE IIPEICTABICHHS IIPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH U MpelaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMINI
BCE paslenbl MAaTeMATHUKM W €€ INPWIOKEHHWH, OHU CBS3bIBAIOT PAa3HbIC MAaTEMaTU4YECKHUE
JUCLMIUIMHBL B eauHoe uenoe. Iloaromy BaXHO 1aTh BO3MOXHOCTh IIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTEMATHKM MW HCIOJB30BAaTh €ro AJs
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hauaja MaTEeMaTUYECKOTO aHaJIM3a» HMPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOTO0 MOJICIMPOBAHUS, KOTOPBIE NMPH3BaHBl CPOPMUPOBATH HABBIKM IMOCTPOCHUS
MoJiesiell pealIbHbIX CUTYyallui, UCCIIEOBaHUS 3TUX MOJIENEN C MOMOUIbIO anmnapaTa ajareopsl u
MaTEMaTUYECKOT0 aHajlu3a M MHTEPHpPETAlUu IIOJYyYEHHBIX pe3yibTaToB. Takue 3amaHus
BIJICTEHBl B Ka&XIblH M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
UCIIOJIb3YETCS JJIsl pEeLIeHUs IPUKIAIHBIX 3a1a4. [Ipu peleHnn peanbHbIX NPaKTUYECKUX 3ada4
yyalidecss  pa3BUBAalOT  HAONIOAATENIbHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOIMIO, 0000IIaTh M KOHKPETU3UPOBATh IMpoOIeMy.
JlesatenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIAIHBIX 3a7ad OpraHU3yeTcs B
npolecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOrO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4ueOHOM Mm1aHe Ha M3YYCHHE Kypca aareOphl M Hadal MaTeMaTHIeCKOTro aHaM3a Ha 6a30BOM
ypoBHE 0TBOJUTCA 2 yaca B Henento B 10 knacce u 3 yaca B Henento B 11 kiacce, Bcero 3a jiBa
roja odyuyenus — 170 yacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodbu.  Apudmernueckue omepauMM € palUOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl PEHICHUS
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHU U pPEaIbHOM JKU3HH.

JleiicTBuTenbHbIC YKca. PalmoHambHBICE M WPpAlMOHAIBHBIC YHcia. ApuMeTHUeCKUe
olepauuu ¢ AeUCTBUTEIbHBIMU uuciaMu. [IpuOankEéHHble BBIYMCICHUS, IPABUIa OKPYIJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenpb ¢ nenbiM nokazateneMm. CranzaptHas Gopma 3alUcH ASHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanne moaxoismedl (GopMbl 3amucH  JICHCTBUTEIBHBIX YHCEN Ui PEIICHHS
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JlefictBus ¢ apudmernaeckumu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE Pe0Opa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE
(bopMyIIBL.

VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHMe HepaBeHCTBA. Meron
WHTEPBAJIOB.

Permenue nenbIx U 1poOHO-pAlMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemenne nppanimoOHaNIBHBIX YpaBHEHNUN U HEPaBEHCTB.

Pelenre TpUroHOMETPUUECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaT€MaTHYECKHMX 3aad W 3aj1ad U3
pa3INYHbIX 00J1acTe HAyKU U peabHON )KU3HH.

DyHKIUHN U TPaPUKH

OyHK1MsA, criocoOsl 3ananus GyHkuy. ['papux Gynkun. BzanmMuo oOpatHblie GyHKINU.

Ob6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHui ¢yHkiuu. Hynu ¢ynknuu. IIpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CrenenHast QyHKIUSI ¢ HaTypaJdbHBIM W IENbIM Moka3areiem. E€ cBoiicTBa U rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEJIEICHHE TPUTOHOMETPUUYECKUX (DYHKIUN
YHCJIOBOI'O apryMEHTA.

Hayana maTemMaTHuecKkoro aHajamsa

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHUsl  IOCTENOBAaTeNbHOCTEH.  MOHOTOHHBIE
MIOCJIEI0BATEIBbHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBArOIIeH reoMeTpUUecKOl MpPOTrpecCHu.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcrnonb30BaHUE MPOrpecCUu Ul PELICHHS PEalbHBIX 3aaad
MIPUKJIAHOTO XapakKTepa.

MHuoxecTBa M JIOTHKA

MHoO)kecTBO, onepanuu HajJ MHoxecTBaMu. [{unarpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O anmapara JUisl OIMUCAaHUSA pPeajbHBbIX IPOLECCOB U SIBICHUM, IpU
pELICHUH 3aJa4 U3 APYIUX Y4eOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTEIbCTBO.



11 KUIIACC

Yuciia 1 BIYUCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haky 1eNMMOCTH LIEIBbIX YACE.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWCTBa CTETICHH.

Jlorapudm umcna. JlecATH4YHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHHUs M HEpaBEHCTBA

[TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIIUX JIOTapU(MBI.

[TpeoOpa3zoBaHne BbIpAXKEHUM, COAEPIKALUX CTENEHH C PallMOHATIbHBIM IIOKa3aTENIEM.

ITprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPABEHCTBA.

CucreMbl JTUHEHHBIX YpaBHEHMH. PerieHue NpUKIaJHbIX 3a7ad C MOMOIIBI0 CHUCTEMBI
JMHENHBIX YpaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTHMYECKHUX 3ajad U
3ajla4y U3 pa3IMuHbIX 00JacTell HayKu U pealbHOMN KU3HU.

DyHKIUHN U TpaPUKH

Oynkuus. Ilepuonnmueckue  QyHkuuu. IlpomMexyTku MOHOTOHHOCTH — (YHKLHUH.
Makcumymbl 1 MUHUMYMbl (yHKIuU. HauOosbliee ¥ HauMeHblee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpapuKH.

[Toka3zarenbHas u orapudmuueckas GyHKIMU, X CBONCTBA U IpapUKH.

Hcnons3oBanue rpadukoB GYHKIIUHN ISl peIICHUS] YPABHCHUM U TMHCWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A HCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havyana maremMaTH4ecKoro aHajimusa

HenpepsiBable pyHKIIMU. MeTon MHTEPBAJIOB /1JIs1 pELICHHS] HEPABEHCTB.

[TpousBonHas GyHkiuu. ['eomerpuueckuii 1 GU3NUECKUt CMBICT IPOU3BOTHOM.

[TpousBoaHbIE 31€MEHTApHBIX (QYHKIUK. DOpMyIsbl HAXO0XKJIEHUS MPOU3BOJHOW CYMMBI,
HPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TprmeHeHre MPOU3BOIHOM K MCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxnenne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHusl (YHKIIUU Ha OTpE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3ajaydax, JAJIs ONpeaesieH!s] CKOPOCTH MpoIiecca, 3alaHHOro (opMyIIoi Hiu rpadukom.

[TepBooOpaznas. Tabauma nepBooOpa3HbIX.

WuTterpan, ero reoMeTpudyeckuid M (Qu3MuecKuil cMbicia. Brblumcienue uHTErpaga 1o
dbopmyrne Hetorona—JleliOnuna.



IIVTAHUPYEMBIE PE3YJIBTATBI

OcBoenne y4yeOHOro mpenmera «MareMaTHKa TOHKHO OOECIIEYMBATh JOCTHIKCHHE HA
YpOBHE cpelHero ooimero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PpE3yAbTATHl OCBOEHHS IMpOrpaMMbl ydeOHOro mpeamera «MareMaTHKa»
XapaKTepU3yTCS:

['paxxiaHCcKO€ BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydyarolmlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKLMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp TIPaKAaHCKOTO OOIecTBa
(BBIOOpBI, OMpOCHI M Mp.), YMEHHEM B3aMMOJEICTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUM € UX (QYHKIMAMU M Ha3HAUEHUEM.

[TaTproTHueckoe BOCIUTAaHUE:!

c(OPMHPOBAHHOCTBIO POCCUHMCKOMN Ipa)K1aHCKOW MAEHTUYHOCTH, YBaKEHHS K IPOLLIOMY
U HACTOALIEMY pPOCCHUHCKONM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIMCKMX MaTEeMaTUKOB M POCCUHMCKOM MaTeMaTHYeCKOM IIKOJbI, K HCIIOJIb30BAaHUIO 3TUX
JOCTIKEHUH B IPYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIlCKOro Hapoaa; c(OpPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMSI, ’TUYECKOI'O TIOBEACHHUS, CBSI3aHHOTO C IPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HayKU U JEATEIbHOCTHIO YUYEHOr0; OCO3HAHUEM JIMYHOIO BKJIA/Ja B MOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO.

DcTeTn4ecKoe BOCIIUTAHNUE!

ACTETUYECKUM  OTHOUIEHHWEM K  MHpY, BKJIIOYash ACTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUl; BOCIPHUMMYHMBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3JInYHbIX BUJI0B UCKYCCTBA.

Pu3nyeCKOoe BOCIIUTAHHE:

c(OpMUPOBAHHOCTBIO YMEHHMS NIPUMEHATh MaTeMaTHYeCKHe 3HaHUs B MHTEpecax
310pOoBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PM3NYECKOTO COBEPIICHCTBOBAHUSA, NMPHU 3aHATUAX CHOPTUBHO-03/JOPOBUTEIILHON
JeSITENIbHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILEHHOCTU TPYIOIIOOMUS; WUHTEPECOM K pPa3INnYHBbIM
cdepam mpohecCHOHATBHON JIeATEILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIOKEHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BHIOOP Oyaymieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIEHNU IPAKTUYECKUX 3aa4 MaTEMATUYECKOM HAaIlpaBIECHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IPOILIECCOB HAa COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
r100aNbHOTO  XapakTepa 9JKOJOTMYECKMX  MpoOjieM; OpHeHTalued Ha  I[pUMEHEHUe
MaTeMaTUYeCKUX 3HAHUN Ul pelieHus 3afiad B 00JIacTU OKpYXaroule cpefbl, MIIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOIIEN CPEJIbI.

IleHHOCTH HAYy4YHOTO MTO3HAHMSL:



c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MAaTeMaTUYeCKOW HAayKH KakK cgepbl
YeJI0OBEUYECKON JESITENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LUBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH M MaTeMaTH4eCKOW KyJIbTYpOH KaK CpEJCTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBISATh IPOEKTHYD M  HCCIIEIOBATEIbCKYI JIEATENbHOCTh
WHAUBUAYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI yaeOHOTO TipeameTa «MaTemaThkay
XapaKTepU3yIOTCS  OBJAQJCHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Yuueepcanvnvie nosnasamenvnsie oeticmaus, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe J102UHEeCKUX, UCCAe008aMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIE MPU3HAKK MaTEMaTHYEeCKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATUAMHU; (OPMYIUPOBATH OINPEACICHUS TOHSATHH;
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCHU(PHUKAIMU, OCHOBAHUS 7151 00001IeHus
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpHULaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M IIPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; MpEaaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKITIIOYeHUH, YMO3aKIIOYSHNUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENILHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHM (TpsSMBbIe
U OT TPOTHUBHOTO), BBICTPAMBATh APrYMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTh CHoco0 pemieHus y4eOHOM 3amayu (CpaBHUBATH HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbomee MOAXOMSMIMNNA ¢ YIETOM CaMOCTOSTENbHO BBIEICHHBIX
KpUTEPUEB).

ba3oBble nccnenoBaTenbCKue AeUCTBUSA:

® HCIOJNB30BAaTh  BONPOCHI  KAaK  HCCICNOBATCIIBCKHUH  MHCTPYMEHT  ITO3HAHUS;
dbopMynHUpoBaTh BOMPOCHI, PUKCUPYIOIINE MPOTHBOpPEUHE, MPoOiIeMy, yCTaHABIUBATh
HUCKOMOE W JlaHHOE, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® T[POBOJUTH CAMOCTOSITEIIPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIICIOBAaHUE I10
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro o0OBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, TPOIIECCAMU;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
MPOBEIEHHOTO HAOJIOACHMS, UCCIIEAOBAHUS, OICHUBATh JOCTOBEPHOCTh MONYyUECHHBIX
pe3yIbTaTOB, BEIBOJIOB U 00OOIICHHIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCa, @ TAKKE BBIABUTATH MTPEIITOIOKCHHS
0 €ro Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanueii:

® BBIBIATH AePUIUTHI HH(GOPMALIMHU, JAHHBIX, HEOOXOIUMBIX IJI1 OTBETa Ha BOIPOC U
JUTSL pEeIlIeHUs 3a1a4H;



BBIOMpaTh HMHQPOPMAIMIO ¥3 MCTOYHHKOB PA3UYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTHU3UPOBATh U HWHTEPIPETHUPOBATH MHGOPMAIUIO PA3IUYHBIX BUIOB U (GOpM
IIPEJICTaBJICHHUS];

CTPYKTYypUpOBaTh HMH(OpMALMIO, TPEACTaBIATH €€ B pasIuuHbIX (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMH IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom chopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
OO0weHue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
OOLIEHMS; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOK TOYKY 3PEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEIICHUs 3a1a4yd, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOI TeMBI, IPOOJIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaTb MJEH, HALCJICHHbIE Ha IIOMCK PELIEHUs;
COMOCTABJISITh CBOU CYKIEHUS C CYXACHUSIMHM JIpYTMX YYaCTHUKOB JHUaJlora,
0oOHapyKUBaTh Pa3INyuue U CXOJCTBO MO3ULMIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoIJIacusl, CBOM BO3PAKECHMUS;

IIPEJICTABIISITh PE3YJIbTAThl PEIICHU 3a/laul, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, TIPOCKTA;
CaMOCTOSITEJIbHO BBIOMpAaTh (pOpMaT BBICTYIUIEHUS € Y4YETOM 3ajlay Mpe3eHTAlud U
0COOEHHOCTEHN ayAUTOPHH.

COpr,Z[HI/I‘leCTBOZ

NOHMMATh U MCIOJb30BaTh IMPEUMYILECTBA KOMAaHJHOW M MHAWBHUYaJbHON pabOThHI
OpU pelIeHuH Y4YeOHbIX 3a/ady, MNpPUHUMATh Ieb COBMECTHOM JeATEelbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOW pabOThl, pacHpeAensTb BHIBI padoT,
JIOTOBapUBaThCs, OOCYXKJaTh IMpollecC U pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHs,, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pabOThl W KOOPAUHHPOBATH CBOU
JEeNCTBUS C IpYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOET0 BKJIaJa B 001N
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hopmuposanue Cmvlcio8bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranusanus:

COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3ajaud, BbIOUpPATh CIOCOO pElIeHUs C y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI pelIeHul ¢ y4€TOM HOBOW MHpOPMALIUH.

CaMOKOHTpOIIB:

BJAJCTh HABBIKAMM IIO3HABATEIbHOM pEe(IEKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa peuieHHs] MaTeMaTH4ecKOi
3a/1a4u;

MPEeBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MHpPU PEIICHUHU 3a/1ayl, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBHSIM, OOBSCHITH NPUYUHBI
JOCTHKEHUSI WIM HEIOCTHXKEHUS pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOro Kypca «AnreOpa M Hadajga MAaTEMaTHUECKOI'O aHAJIM3a» Ha ypOBHE
cpenHero oouiero o0pa3oBaHUs TODKHO 00ECIeunBaTh JOCTIDKCHHE CIICTYIOUIMX IPEIMETHBIX
00pa30BaTeNbHBIX PE3YJIbTATOB:

10 KUIACC

Yuciia ¥ BBIYHMCICHHSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JICMCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAs M
JeCATUYHAsL APOOb, IPOLICHTHI.

BeinonHATe  apudmernyeckue ONepaluyd ¢ PAUOHAIBHBIMU M J€HCTBUTEIBHBIMU
qHCIIaMHU.

BbinonHATe npuOMMKEHHBIE BBIYMCICHUS, HCIOJIB3YS MpaBWia OKPYIJIEHUs, JeNaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HOHATHSAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (opma 3anucu
NeMCTBUTENILHOTO YKCIa, KOPEHb HATYPaJbHOW CTENEHH; HMCIIOJIb30BaTh MOAXOSIIYIO (OpMY
3aIlUCH JCHCTBUTENIBHBIX YUCEN JUIsl pEIeHHsI TPAKTUYECKUX 3aa4 U IIPEJCTaBICHUS JaHHBIX.

OnepupoBaTb MOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IPOU3BOJIBHOIO  YIJIa;
UCIIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHusI U HepaBEeHCTBA

OnepupoBaTh MOHATHAMU: TOXKJECTBO, ypaBHEHUE, HEPABEHCTBO; LIEJIOE, pallMOHAIBHOE,
UpPpaLMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BeimonuaTe  npeoOpa3oBaHMs ~— TPUTOHOMETPUYECKMX  BBID@KEHUMM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonusaTe npeoOpa3zoBaHus LENbIX, PALIMOHAIBHBIX M HPPALMOHAIBHBIX BBIPAKEHUN U
pelaTh OCHOBHBIE TUIIBI LIENBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHUSI U HEpaBEHCTBA JUIsl PELICHHUS MaTeMaTUYeCKUX 3a/ad U 3a/1a4 U3
pa3INYHBIX 00J1acTe HAyKU U pealbHON )KU3HH.

MopnenupoBaTh peajbHble CHUTyallud Ha S3bIKe aureOpbl, COCTaBJIATh BBIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJa4yM, HCCIEN0BaThb IIOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpaduku

OnepupoBaTh NOHATHUSAMU: (PYHKITHS, CIOCOOBI 3aaHusl (DYHKIIMH, 00JIacTh OMpeeIeHuUs
¥ MHO>KECTBO 3Ha4eHUH QyHKIUH, rpaduK GyHKINH, B3aUMHO 0OpaTHbIE (QYHKIIUH.

OnepupoBaTb MOHATUSAMHU: UYETHOCTb M HEUYETHOCTh (QYHKIUHM, HYyIH (QYyHKUIUH,
IIPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Hcnonws3oBathk rpaduku QyHKIUN A1 peLICHUS] YpaBHEHHH.

Crpouth U yMTaTh rpaduku JTUHEHHOW (QYHKIMM, KBaJPAaTHUYHOW (DYHKIIMH, CTETIEHHOMN
(GYHKIIMH C LETbIM TTOKa3aTEeJEM.

Hcnonb3oBate rpaduku GYHKUMN I MCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH MpHU
pelleHnn 3aja4 U3 APYruxX Y4eOHBIX MPEeIMETOB U PeajbHOW KU3HU; BBIpaXKaTh (GopMyliaMu
3aBUCUMOCTH MEX]ly BETMUYMHAMM.

Hauyana maTeMaTu4yeckoro aHajaimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBHOCTb, apu(METHUeCKass U TeOMeTpHUYecKast
IIPOrPECCHUHU.

OnepupoBaTh NOHATHAMU: OECKOHEYHO yOBIBaIOIIasi TeOMETpUYEcKas POrpeccusi, cymma
0ecKOHEYHO yObIBAIOIIEH reOMETPUUYECKON MTPOrPECCUU.

3amaBarh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.



Hcrnonb30BaTh CBOMCTBA IOCIIENI0BATEILHOCTEN U MPOTPECCUM Ul PELICHUS PEATBHBIX
3aJa4 MPUKJIAJHOTO XapaKTepa.

MHuoxecTBa M JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONI€pAllMi HaJl MHOXKXECTBAMHM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUuisl ONMCAaHUs PEAIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB.

OnepupoBaTh NOHATUSAMU: ONPEACICHHUE, TEOPEMA, CIEICTBHE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHSA

OnepupoBaTb NOHATUSMM: HATypaJlbHOE, ILE€JI0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEII, PA3JI0KEHUE YUCIIa HA IPOCTBIE MHOXKUTEIN JJI PEIIEHUS 3a1ad.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAILHBIM [T0KA3aTEIEM.

OnepupoBaTh MOHATUAMHU: JIorapu(M YUCIIa, IeCATUYHBIE U HATYpajIbHbIC JIOTapU(MBI.

YpaBHeHus! 1 HepaBeHCTBa

[IpumeHnsaTh cBOMCTBa CTemeHW sl MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
NOHATHAMM: II0KAa3aTEJIbHOE YPAaBHEHME U HEPABEHCTBO; pPEIIATh OCHOBHBIC  THIIBI
[IOKAa3aTeNIbHbIX YPAaBHEHUI U HEPABEHCTB.

BeinonuATe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIMX JOrapu(Mmbl; ONEPUPOBATH
NOHATUSAMH: JIOTapU(MUYECKOE YpaBHEHHWE W HEPABEHCTBO;, pEUIaTb OCHOBHBIC THIIBI
Jorapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

Haxonuts penienust npocTednxX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMU: CUCTEMA JIMHEHNHBIX YPAaBHEHUHN U €€ PEIICHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIsl pEeLIEHUS IPAKTUYECKUX 3a/1ay.

HaxoauTs pemeHust NpocTeNInX CUCTEM U COBOKYITHOCTEW pPallMOHAJIBHBIX YpaBHEHUH U
HEPABEHCTB.

MogenupoBaTh peajbHbIE CUTYallUM Ha s3blKe anreOpbl, COCTaBIATH BBIPAKEHUS,
YpaBHEHHS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33/1a4H, UCCIIE0BATh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTb MOHATUSAMH: MepUOANYEcKas (GYHKLIUSA, TNPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMHM, TOYKH 3KCTpeMyMma (YHKIMM, HauOoJblllee W HAaUMEHbIIee 3HaYeHUs (YHKIUU Ha
POMEXKYTKE; UCIOIb30BATh UX JJIsl UCCIIEJOBaHUS (PYHKIIUH, 3aJaHHOH rpauKoM.

OnepupoBaTb  NOHATHSAMM:  TpadUKH  TOKAa3aTeNbHOM,  Jorapu@muueckol u
TPUTOHOMETPUUYECKUX (PYHKIMI; N300pa’kaTh X Ha KOOPJUHATHOM IJIOCKOCTH M UCHOJIb30BATh
JUISI peIlIeHUs] ypaBHEHUN 1 HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOM IIJIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHUH U
MCIIOJIb30BATh UX JUIS PEIIEHUs] CUCTEMBbI JINHEHHBIX ypaBHEHUI.

Hcnonb3oBate Tpapuku (QYHKIUN I MCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH M3
JIPYTUX y4EOHBIX TUCIUIUINH.

Havana mareMaTH4eCKOro aHajaImu3a

OnepupoBaTb  MOHATUSIMHU:  HENpepbIBHAS  (QYHKIMSA;  NPOM3BOAHAs  (YHKIUU;
UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOIHOM [T pelIeHns 3a/1au.

HaxoauTth mpou3BOJHBIE 3JEMEHTAPHBIX (PYHKIMH, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHA.

Hcnonp30BaTh MPOU3BOJAHYIO IS HUCCleqoBaHUS (QYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO U1 HAXOXKICHUS HAWIYYIIEro PEIICHHS B IPUKIAIHBIX, B
TOM YHCJIE COLIMATIbHO-3KOHOMHYECKHX, 3a1a4ax.



OnepupoBarh MOHATUSMHU: TEPBOOOpa3HAs W WHTETpAN; MOHMUMATh T'€OMETPHUYECKUU W
(bu3HYECKUI CMBICIT HHTErpaa.

HaxomuTe nepBooOpa3HbIe JIeMEHTApPHBIX (DYHKIIUN; BBIYUCISATH HHTETpal Mo (opMyIie
Herorona—JleiiOuuma.

Pemater nmpukiagHbie 3a7a4d, B TOM YHCIE COMHATBLHO-3KOHOMUYECKOTO U (PU3NIECKOTO
XapakTepa, CpeJICTBAMH MaTEMaTHYECKOTO aHaIn3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmbl Bcero Kourpoarueie  Ipaxruueckue o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypes
MHokecTBa palMOHAJIBHBIX U
1 JNEWCTBUTEIILHBIX YKcell. PanmmonaipHbIe 14 1
YpaBHEHUS U HEPABEHCTBA
5 Oyukwn 1 rpadukn. CTEreHb C [elTbIM 6
MoKazareyieM
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1
HppanmonansHbie ypaBHEHHs 1 HEPABEHCTBA
Dopmyiisl
4 TpuroHoMeTpun. TpuroHomMmerpudeckue 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH M MPOTPECCUH 5
6 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIHS 3 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




11 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iejioB U TeM K 0 (undgposbie)
n/n NpOrpamMmbl Bcero O;Tpo‘ﬂbm’le p 6aKanec1me o0pa3oBaTejibHbIE
padoThI padoThI pecypcb
CrerneHp ¢ palioHaIbHBIM ITOKAa3aTEIEM.
1 [TokazarenpHast pynkums. [TokasarenpHbIe 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas GpyHKIuS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckue QyHKIIMU U UX
3 rpaduku. TpUroHOMETpHUUYECKHE 9 1
HEpaBEHCTBA
4 [IpousBognas. IIpumenenne npou3BoAHON 24 1
5 WNHrerpain u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HatypanbHble 1 nensle yucia 6
8 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 18 5
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoubhble | Ilpakraieckue fI[Sy‘IEHPIH gﬁ[?agosaTeanme
padoThl padoTbI pecypebi
1 MHo0ecTBO, Onepaluy Ha/l MHOKECTBAMHU. 1
Huarpammsl Ditiepa—Benna
Pannonansueie yncia. OOBIKHOBEHHBIE U
2 JIECATUYHBIC IPOOU, TTPOLICHTHI, 1
OecKkOHEYHbIE IEPUOANUECKUE APOooH
ApudmeTnueckre oneparuu c
3 palMOHaIbHBIMU YHUCTIAMH, 1
peoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN
[Tpumenenue apobe u MPOIEHTOB AJis
4 pELICHHS TPUKJIAIHBIX 33/1a4 U3 PA3JTUYHBIX 1
OTpaciiell 3HaHUW U pealbHOU KU3HU
[Ipumenenue npobeii U NPOLEHTOB AJist
5 pELIeHNs IPUKJIAHBIX 3a7a4 U3 Pa3IMUHBIX 1
OTpaciiell 3HaHUW U pealbHOU KU3HU
6 JewcTBuTenbHbIe yncia. PaimoHaabHbIE U 1
MppalOHaJIbHbIE YHCIIA
7 Apudmernueckue onepanum ¢ 1
JENCTBUTENbHBIMH YUCIIaAMU
[TpuOnxE€HHBIE BHIYMCIIEHUS, TPaBUiIa
8 OKpYIJIEHUS, IPUKU]IKA U OLIEHKA 1
pe3yJibTaTa BBIYUCIECHUN
9 ToxzaecTBa U TOKJECTBEHHbBIE 1
npeoOpazoBaHus
10 YpaBHeHUE, KOPEHb YPAaBHEHUS 1
11 HepaseHcTBO, penieHre HepaBeHCTBA 1




12
13

Mertoa nHTEpBaIOB

Pemenvie nenpix u [poOHO-PAIIMOHATBHBIX
yYpaBHEHUN U HEPABEHCTB

14

KonTtponbsHas pabora o Teme "MHOXecTBa
palOHANBHBIX U ACHCTBUTEIBHBIX YUCEIL.
PanimonanpHbIe ypaBHEHUS U HEPABEHCTB"

15

16

17

OynKIus, cr1ocoObl 3a1aHus (QYHKITHH.
B3anmuo obpatHbie GyHKIMN

I'paduk yakmum. O6IACTh ONpeneTCHUS |
MHOX€ECTBO 3HaueHu ¢yHKkuuu. Hymm
¢ynkuuu. [IpoMeXyTKH 3HAKOMTOCTOSTHCTBA

YérHbie U HeUETHBIE PYHKINUN

18

19

CreleHn ¢ 1eIbIM ITI0KA3aTEIEM.
CrannmaptHas (Gopma 3armcu
JIEUCTBUTEILHOTO YHCIIa

Hcnonp3oBanne moaxoasimeii Gopmbl
3aMuCH JIEHCTBUTENBHBIX YHCEI IS
PEIICHUA NPAKTHYCCKUX 3ada4 1
NPECTABICHUS JaHHBIX

20

CrenenHast GyHKIUS C HATypaIbHBIM U
eJbIM Toka3zareneM. E€ cBoiicTBa 1

rpaduk

21

22

Apudmernueckuii KOpeHb HaTypaJIbHON
CTENEeHU
ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTENEHU

23

CBoiicTBa apu(PMETHIECKOTO KOPHS
HATypaJIbHOM CTENIEHU

24

25

CaoiicTBa apu(pMeTHUECKOro KOpHs
HaTypaJIbHOM CTENIEHU
CBoiicTBa apu(PMETHIECKOTO KOPHS
HATypaJbHOH CTENeHU




26

27

HeticTBus ¢ apuMeTHUECKUMHU KOPHIMU
N—OM CTENEeHU

JleiicTBusI ¢ apuMETHISCKUMU KOPHIMH
N—OMU CTeIeHn

28

29

HeticTBus ¢ apuMeTHUECKUMHU KOPHIMU
N—OM CTEIEeHU

JleiicTBusI ¢ apuMETHUSCKUMU KOPHIMH
N—OMU CTeIeHn

30

31

32

HeticTBus ¢ apuMeTHIECKUMHU KOPHAMU
N—0OM cTeIreHn

Pemenne uppannoHaibHBIX ypaBHEHUN U
HEPaBEHCTB

Pemrenne nppanoHaIbHBIX YPABHEHUN U
HEPAaBEHCTB

33

34

Pemenne uppannoHaibHBIX ypaBHEHUN U
HEPaBEHCTB

Pemrenne nppanMoHaIbHBIX YPaBHEHUN U
HEPaBEHCTB

35
36

Pemenne nppannoHaibHBIX ypaBHEHUN U
HEPaBEHCTB

CaoiicTBa u rpaduk KOpHs N-0if cTeneHn

37

CaolicTBa u rpaguk KOpHs N-Oi CTENEeHU

38

39

KontponbHas pabora no reme
"ApudmeTnueckuil KOpeHb N—OM CTENEHN.
WppannonansHele ypaBHEHUS U
HepaBeHCTBA"

CuHyC, KOCHHYC ¥ TAHT€HC YUCJIOBOTO
aprymeHra

40
41

CuHyC, KOCHHYC U TAHT'€HC YHCIIOBOTIO
aprymMeHTa

ApKCUHYC, apKKOCHUHYC ¥ apKTaHI'€HC




YHUCIOBOI'O aprymEHTa

ApKCUHYC, apKKOCHUHYC U apKTaHT'€HC

42 1
YHCIIOBOTO apTyMEHTa
Tpuronomerpuieckas OKpy>KHOCTb,

43 ompeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKLNI YUCIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

44 ompeieJIeHUe TPUTOHOMETPUUECKHUX 1
(GYHKIMI YUCIIOBOTO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1

46 OCHOBHBIEC TPUTOHOMETPUIECKHE (HOPMYITBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1

48 OCHOBHBIEC TPUTOHOMETPUIECKHE (HOPMYITBI 1

49 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPaKCHUI

50 [Ipeo6pa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAXKCHUI

51 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPaKCHUI

50 [Ipeo6pa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAXKCHUI

53 [Ipeo6pa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAXKCHUI

54 Peniennie TpUroHOMETPUYECKUX YpaBHEHUI 1

55 Pemennie TpUroHOMeTpHUUECKUX ypaBHEHUI 1

56 Pemenune TpUroHoOMETpUYECKUX YpaBHEHUI 1

57 Pemennie TpUroHoMeTpHUUECKUX ypaBHEHUI 1

58 Pemrenne TpuroHOMeTpUYECKNX YpaBHEHUN 1

59 Pemienne TpUroHOMETpUYECKUX YpaBHEHUI 1

60 KontposbHas padora o teme "D@opmyibl 1




TpuroHomerpuu. Tpuronomerpuueckue
ypaBHeHus"

ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHUS

61 [ocjieoBareabHoCcTeEll. MOHOTOHHBIE 1
MOCIIE0BATEIIHHOCTH
Apudmernueckas ¥ reoMeTpuIecKas

62 nporpeccuu. Micnonp30BaHUE MPOTPECCHH 1
JUTSL PEIICHUS PealTbHBIX 337124
NPUKJIAJHOTO XapaKTepa
beckoneyHO yObIBaroIIas reOMeTpUIecKast

63 nporpeccusi. CymMmma 6ECKOHEUHO 1
yOBIBaFOIIEH TEOMETPUIECKOI IPOTPECCHU

64 ®dopmyia CII0KHBIX MTPOLICHTOB 1

65 dopmyna CII0KHBIX MTPOLIEHTOB 1
O0001menne, cucTeMaTH3aIsd 3HAHUH 3a

66 Kypc ajare0pbl 1 Hayall MaTeMaTHYECKOTO 1
ananu3a 10 kiacca

67 Wrorosas koHTpoJsibHAs padoTa 1
O0001Ienre, cucTeMaTH3aIisa 3HaHUH 3a

68 Kypc aiareOpbl ¥ Ha4aJl MAaTEMaTHIECKOTO 1
aHanm3a 10 kmacca

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Konrpoabsubie IIpakruueckue
n/n yp Bceero p p u3ydyeHusi odOpa3oBaTesIbHbIE
padoThI padoTshI
pecypchl
1 CreneHp ¢ palOHAJIbHBIM II0Ka3aTeleM
2 CBolicTBa CTENEHU
3 [TpeoOpa3oBaHue BhIpaXKEHUH, COAEPIKALLINX 1
paluoOHaIbHbIE CTEIEHU
4 [Ipeobpa3oBanue BbIpaXeHUM, CoepIKaLUX 1
palyoHaJIbHbIE CTENEHU
5 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILIUX 1
palMOHaJIbHbIE CTEIIEHU
6 [Toka3aresnbHble ypaBHEHHs 1 HEPAaBEHCTBA 1
7 [ToxazaTenbHbIe ypaBHEHUS U HEPABEHCTBA 1
8 [TokxazaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
9 [Toxa3zaTenbHbIE YpaBHEHUS U HEPABEHCTBA 1
10 [TokxazarenbHbIE ypaBHEHUS U HEPAaBEHCTBA 1
11 [TokazarenbHast pyHKIMSL, €€ CBOMCTBA U 1
rpaduk
Kontponbnas pabora no reme "Crenens ¢
12 palMOHAJIbHBIM [TOKA3aTEIEM. 1 1
[TokazatenbHas ¢pynkuus. [lokasarenbHble
YpaBHEHUS U HEpaBEHCTBA"
13 Jlorapudm uncna
14 JlecsiTuuHble U HATYpaJIbHbIE TOTapUPMbI
[IpeoOpazoBanue BEIpaKEHUH, COACPIKAIIIUX
15 1
sorapudmbl
16 [IpeoOpa3oBaHre BbIpaXEeHHM, COlepIKaluX 1

J0rapuQmbl




[IpeoOpa3oBaHue BbIpaXEHH, COIEpPIKALIUX

17
J0rapuQMbI

18 [IpeoOpazoBanue BEIpAKEHUH, COACPIKAIIUX
JorapuhMbl

19 Jlorapudmuueckue ypaBHEeHUS U
HEpaBEHCTBA

20 Jlorapudmuueckue ypaBHEHHS U
HEPaBEHCTBA

21 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

29 Jlorapudmuueckue ypaBHEeHUS U
HEpaBEHCTBA

23 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U
rpaduk

24 Jlorapudmuueckas GpyHkuus, e€ cBOUCTBA U
rpadux

o5 TpuroHomerpuieckne GyHKINHU, UX
CBOIicTBa U rpaduKu

26 Tpuronomerpudeckre GyHKINHU, UX
cBoiicTBa U rpaduku

97 Tpuronomerpudeckrue GyHKINHU, UX
cBOiicTBa U rpaduku

28 TpuroHomerpuieckne GyHKINHU, UX
CBOWCTBA U rpa KU

29 [Tpumepsb! TPUTOHOMETPHUECKUX
HEPaBEHCTB

30 [TpuMepbI TPUTOHOMETPHYECKIX
HEPaBEHCTB

31 [Tpumepsb! TPUTOHOMETPHUECKUX
HEPaBEHCTB

30 [TpuMepbI TPUTOHOMETPHYECKUX

HCPAaBCHCTB




KonTponbHas pabora no teme
"Jlorapudmudeckast QyHKIHS.
Jlorapupmuyeckue ypaBHEHHUS U

33 HepaBeHCTBA. TpuroHoMeTpuiecKue
GYHKIMH U UX
rpaduxu. Tpuronomerpuaeckue
HepaBeHCTBA"

34 HenpepsiBHbIC DyHKITMN

35 MeToa HHTEPBAJIOB ISl PEIICHHS
HEpPaBEHCTB

36 MeTtoa HHTEPBAJIOB JUIsl peLeHHS
HEPaBEHCTB

37 [TpousBogHas pyHKIMH

38 [IpousBonnas pyHKINU

39 ['eomerpuueckuii 1 GU3NUECKU CMBICIT
MIPOU3BOAHOMN

40 ['eomeTrpuueckuii 1 pu3nYeCKuil CMbICHT
MIPOU3BOAHOMN

41 [Tpou3sBoiHBIE 3TIEMEHTAPHBIX (HYHKLINH

42 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN

43 [TpousBoHast CyMMBI, TPOU3BEICHNS,
YacCTHOTO (QyHKIUI

44 [IpousBomHast CyMMBI, IPOU3BEICHHS,
Y4acTHOTO (DYHKIIMH

45 [IpousBoHast CyMMBI, IPOU3BEICHHS,
4acTHOTO (QyHKIUI
[IpuMeHeHne Npon3BOIHOM K

46 UCCIIIOBAaHHIO (DYHKITHIA HA MOHOTOHHOCTh
U 9KCTPEMYMBbI

47 [IpuMeHeHne Mpon3BOIHOM K

MCCIIEIOBaHNIO (DYHKIIMM HA MOHOTOHHOCTD




U DKCTPEMYMBI

[IprmeHeHre npou3BOAHOMN K

48 UCCIIEIOBaHMIO (DYHKIIHIA HA MOHOTOHHOCTh
U SKCTPEMYMBbI
[IprmeHeHre npou3BOAHOMN K

49 UCCIIEIOBaHMIO (DYHKIIHI A HA MOHOTOHHOCTh
U SKCTPEMYMBbI

50 Haxoxxnenne HanGombIIero 1 HAMMEHBIIIETO
3Ha4YeHUs1 QYHKIIUU Ha OTPE3KE

51 Haxoxxnenne HanOoIbIIero 1 HANMEHBIIETO
3Ha4YeHus1 QYHKIMU Ha OTpE3Ke

59 Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIETO
3Ha4YeHus1 QYHKIMU Ha OTpE3Ke

53 HaxoxeHre HanOobIIero 1 HAMMEHBLIETO
3Ha4YeHUs1 QYHKIIMU HAa OTPE3KE

54 Haxoxxnenrne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHus1 (YHKIMU Ha OTpe3Ke

55 HaxoxeHre HanOobIIero 1 HAMMEHBIIETO
3HaueHUs! QYHKIUU Ha OTpEe3Ke
[IpuMeHeHne npon3BOIHOMN IS
HaXO0X/IEHUS HAaWJIy4IlIEero peuIeHMs B

56 MPUKIIAHBIX 337a4ax, Ui ONpeesIeHus
CKOpOCTH TIpolLiecca, 3aJJaHHOro (hopMyJion
WIH rpadukom

57 KonrtponsHas padora no Teme
"[IponsBoanas. [Ipumenenue nponsBoaHon"

58 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX

59 [TepBooOpa3nas. Tabuuna nepBooOpasHbIX

60 WuTerpain, reomeTpuyeckuil 1 GU3NIecKuil
CMBICII MHTErpaja

61 WuTterpan, reomerpuueckuit 1 pu3nyecKuii

CMBICJI HHTETpaja




62

63

WHuTerpan, reoMeTpudecKkuii U GU3NIECKUN
CMBICTT HHTETpaja

Brrancnenue wHTErpana no gopmyiie
Hrrorona—JleiiOHuia

64

65

Brruncienue uHTErpaia mno gpopmyle
Herorona—Jleiibuuma
Brrancnenue wHTErpana mo popmyiie
Hrrotona—JleiiOnuia

66

67
68

Brrunciienue unTerpana mno gpopmyie
Hrerorona—Jleiiounma

CucreMpl TUHEVHBIX YpaBHEHUN

CucreMbl TUHENHBIX YpaBHEHUN

69

70

Pemenue npukinaaHpix 3aa4 ¢ TOMOILBIO
CHCTEMBI JINHEWHBIX YPAaBHEHUI
Pemrenue npukiagHbpIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEUHBIX YPaBHEHUI

71

72

CucTtembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, HPPALHMOHAIBHBIX,
MOKa3aTeNbHBIX, JOrapu(HMUIECKUX
YpaBHEHUH U HEPABEHCTB

CucreMsbl ¥ COBOKYITHOCTH LEINbIX,
palMOHAJIBHBIX, UPPALlMOHAJIbHBIX,
MOKa3aTeNbHbIX, JOrapu(PMUIECKUX
YPAaBHEHUI U HEPABEHCTB

73

CucreMsbl ¥ COBOKYITHOCTH LEJbIX,
paloOHaIbHbBIX, HPPALMOHAIIBHBIX,
MOKa3aTeNbHbIX, JOrapu(OMUIECKUX
YpaBHEHHUI U HEPABEHCTB

74

CucTtembl 1 COBOKYITHOCTH LIEJIbIX,
palMOHANBHBIX, HPPALMOHAIBHBIX,
MOKa3aTEeNbHBIX, JOTapu(HMUIECKUX
YpaBHEHUH U HEPABEHCTB




Hcnonp3oBanue rpadgukoB GyHKIMI 1715

7 peuieHusl ypaBHEHUN U CUCTEM .

76 Ucnons3zoBanue rpainKOB GyHKIUH 115t 1
pellieHus: ypaBHEHUH U CUCTEM
[IpumeHeHre ypaBHEHUM, CUCTEM U

77 HEPABEHCTB K PEMICHUI0 MATEMaTHIECKHIX 1
3a]a4 U 3a]1a4 U3 pa3INuHbIX obacTei
HayKHU U pEAIbHOMN )KU3HU

78 KonTponbnas padora no teme "UuTerpan u 1
ero npuMeHeHusa. CucteMsl ypaBHeHUI"

79 HaTypaanble U IIeJIbIE YMCIIa B 33/1a4ax U3 1
pearbHOM JKU3HU

80 HaTypaanble U IIeJIbIE YKCIIa B 33/1a4ax U3 1
pearbHOM JKU3HU

81 HaTypanE,Hme U 1IeJIbIE YMCIIA B 3a/1a4ax U3 1
peasIbHOM KU3HU

82 [Tpu3HaKy AETUMOCTH LENBIX YUCEI 1

83 [Tpu3HaKy AETUMOCTHU LENBIX YUCEI 1

84 [Ipu3Haky J€TMMOCTH LEJIBIX YUCEN 1

85 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIHS 1
3HaHUHU. YpaBHEHUS

86 [ToBTOpenue, 006001IeHIE, CHCTEMATH3AIUS 1
3HaHUU. YpaBHEHUS

87 [ToBTOpenue, 006001IeHIE, CHCTEMATH3AIUS 1
3HAaHWN. YpaBHEHHUS

88 [ToBTOpEHmE, 0000IIEHNE, CHCTEMATHU3AIIHS 1
3HaHUHU. YpaBHEHUS

89 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTH3alUs 1
3HAaHWN. YpaBHEHHUS

90 [ToBTOpEeHmE, 0600IIEHIE, CHCTEMATH3AIIHS 1

3HaHUHU. YpaBHEHUS




[ToBTOpEHME, 0000IIEHUE, CHCTEMATH3ALIHS

91 - 1
3HaHui. HepaBeHcTBa

92 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTU3aIUs 1
3HaHui. HepaBeHnctBa

93 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3ALIHS 1
3HaHui. HepaBeHcTBa

94 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3aIUs 1
3HaHui. HepaBeHnctBa

95 [ToBTOpenue, 006001eHIE, CUCTEMATH3AIUS 1
3HaHud. CucTembl ypaBHEHUN

9% [ToBTOpenue, 006001eHIE, CUCTEMATH3AIUS 1
3HaHud. CucTembl ypaBHEHUN

97 [ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS 1
3HaHuil. yHKIMN

98 [ToBTOpenue, 006001IeHNE, CUCTEMATH3AIUS 1
3HaHui. OyHKUIUH

99 HToroBast KOHTpOJIbHAs paboTa

100 Wrorosas koHTpoJsibHAs paboTa 1
O06006111eH1E, CUCTEMATH3aLMs 3HAHUH 3a

101 Kypc ajire0pbl ¥ Hayal MaTeMaTHYECKOTO 1
aHanuza 10-11 kmaccos
O0001Ienre, cucTeMaTH3aIisa 3HaHUH 3a

102 KypcC ayireOpbl M Ha4aJl MaTeMaTUYeCKOTro 1
anamm3a 10-11 kmaccos

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUUNAJIbHOE ABTOHOMHOE OBLLEEOBPA3SOBATEJIbHOE 20.09.23 15:26 (MSK) Ceptudukat 38D2E38FD298563E048C9C2478A38273
YYPEXXAEHWUE BENOSIPCKOrO PAMOHA "CPELHSSA

OBLLIEOBPA30BATEJIbHAS LLUKOJIA . JIBIXMA", 3annuwHas Hatanus

BnaavmupoBHa, [IMpekTop




