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MNOACHUTEJIbHASA 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «AnreOpa W Hadajga MaTeMaTHUYECKOTO aHAIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIApTa CPEIHEro oO0mero oOpa3oBaHUs, C YIETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHHH, MPEIbIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U
TPAaaUIMKA POCCHIICKOTO 00pa3zoBaHus. Peanmzanusi mporpaMMmbl  00ECIICUMBACT OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHusl, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M IIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTU4YeCKOTO aHadu3a» SBIIAETCS OJIHUM M3 Hauboiee
3HaYMMBIX B MPOTpaMMe CTapIieil IIKOJbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTANbHYIO 0a3y Uil W3y4eHHs] BCEX ECTECTBEHHO-HAy4YHBIX KYpCOB, a C Jpyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcs Ha YpPOBHE,
HEOOXOUMOM JUIsl OCBOCHHSI KypCOB MH(POPMATHUKH, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTH.
B pamMkax aHHOrO Kypca ydaiuecs OBJIaJeBal0T YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HAYKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anrebpbl 1 Hayasn MaTeMaTUYECKOTO aHAllM3a 3aKJIabIBA€T OCHOBY JJISl YCIEIIHOTO
OBJIAJICHUS 3aKOHaMM (U3UKH, XUMHH, OWOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHACHLUN
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IIHU(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO MCIIOJIb30BaTh MX B IOBCEIHEBHOW KM3HU. B TOXKE
BpeMs OBJIaJIeHHE aOCTPaKTHBIMHM U JIOTMYECKU CTPOTMMHU MaTeMAaTUYECKUMHU KOHCTPYKIUSMU
pa3BUBAaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEPXKICHMUS,
UCIIONIb30BaTh 0000IleHne U KOHKpETH3aluio, abcTparupoBaHHE U aHAJOTHIo, (OpMHUpPYET
KpeaTUBHOE U KPUTUYECKOE MbIIIeHHE. B Xo/e n3ydenus anreOpbl 1 Hadajl MaTeMaTUYECKOro
aHaju3a B CTapLIed HIKOJIE yYalllMecs MOJyYaroT HOBBIM OIBIT PELIEHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO  TOCTPOEHUS ~MaTeMaTUYeCKUX MOJENed  pealbHbIX CUTyallUd U
WHTEpPIpPETAlMM TOJIYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTEHl B NpUpOJIe, HayKe U B MCKYCCTBE, C BbLAAIOIIMMHCI MaTeMaTHYECKUMHU
OTKPBITUSIMU M UX aBTOpPaMH.

Kypc obnamaer 3HaYMTENbHBIM BOCHUTATENbHBIM MOTEHIMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOMUI (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
TaKk ©W 4epe3 crneuupuky ydueOHOM JAESITENIbHOCTH, TpeOyrolmel CaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, MPOAODKUTENIbHOW KOHLEHTPAlMM BHUMAHHUS U  OTBETCTBEHHOCTH 3a
MOJIyYEHHBIN pe3yibTarT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
JeSITeIbHOCTHBIN MPUHIUI O0yUEeHUSI.

CrtpykTypa Kypca «Anredpa u Hadyajga MaTeMaTUYECKOTO aHallM3a» BKIIIOYAET CIEAYIOIINe
coJlepKaTeNbHO-METOANYECKHe JUHUU: «Uucna U BelUUCHECHUS», «DyHKIMH U Trpaduxmm,
«YpaBHEeHUsI U HepaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOKeCTBA U JOTHUKa.
Bce ocHOBHBIE coniepikaTelbHO-METONYECKUE JTMHUM H3Y4aroTCsl HAa MPOTSKEHUHM IBYX JIET
o0y4yeHHs B cTapuiel IIKoJe, eCTECTBEHHO MOMOJHSIS JIpYT Apyra M IOCTENEHHO HaChIIAsCh
HOBBIMH TeMaMH U pazfenaMu. JlaHHBIM Kypc SBJISE€TCS HWHTETPAaTHUBHBIM, IIOCKOJBKY
oObenuHseT B ce0e coiepKaHUE HECKOJIbKMX MaTeMaTHYeCKUX JUCLUILIMH: anredpa,
TPUTOHOMETPHSI, MaTeMaTHUYECKHI aHaIn3, Teopust MHOXKecTB U Jp. [lo Mepe Toro kak y4amuecs
OBJIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHUM allaparoM, y HHX IMOCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKyI0 MOJIeNb pPeabHOU
CUTyalluu, NMPUMEHITh 3HAHUs, MOJyYeHHbIE B Kypce «AnreOpa W Hayalla MaTeMaTHYECKOTO



aHaIM3a», IJIS PEUICHUS CaMOCTOSTENhHO COpPMYITHpPOBAHHOW MaTEeMaTHYECKOW 3ajadd, a
3aTeM MHTEPIIPETUPOBATh MOJYYCHHBIN PE3YIITAT.

CognepxxarenpHo-MeTOAMUECKass  JuHUS  «Yucna W BBIYMCIICHUS» — 3aBEpIlaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe ObLJI0O HAyaTo B
OCHOBHOH mIKoJie. B crapmiell mkone ocoboe BHUMaHHE yaenseTcss (HOpMHUPOBAHUIO MPOUYHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOYAIONIUX B ce0s MCIONB30BAHHE PA3IWYHBIX (HOpPM 3amucu
JNEUCTBUTENIPHOTO YHWCJA, YMEHHE pAIMOHAIIBHO BBIMIOJHATh JACHCTBUS C HHUMH, JelaTh
NPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJIy4aloT HaBBIKM MHPUOIKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIApTHOH Qopme,
UCII0JIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUM.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEAM3YeTCs HAa TMPOTSHKCHHHU BCETO OOYYCHHS B
CTaplied WIKOJe, IOCKOJBbKY B Ka)XJOM paszJelne MporpaMMbl IPEIyCMOTPEHO peUIeHue
COOTBETCTBYIOIIUX 3aaa4d. OOy4Jaromuecs: OBIaeBaIOT PA3IMYHBIMA METOIAMHU PEIICHHUS IIEIBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENIbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM. [lonydeHHbIE YMEHHS UCIIOIB3YIOTCS MIPU UCCIECIOBAHUHI
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJIBININX U HAMMCHBINUX 3HaYeHUH QyHKIMU. [laHHas comepikareibHas JTUHUS BKIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
LEJbIX, PAIlMOHAIBHBIX, HPPANMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKkKe
BBIpQXCHHH, COJEp)KAIIMX CTeNeHu W Jorapudmbl. brarogaps m3ydeHuro anredbpanveckoro
MaTepuaa MPOUCXOIUT JATbHEHIIee Pa3BUTHE ATOPUTMHYECKOTO M a0OCTPAKTHOTO MBIILICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXACHHUH, pabOThl C CHMBOJIbHBIMHU
dbopmamu, TpeICTaBICHUsS 3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BHJIC€ PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHUs] IPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 3a/]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKAa HAYKH.

CopepxarenpHo-mMeTonuyeckass JUHUS «DyHKIUU U TpadUKH» TECHO MeperuieTaeTcs ¢
JpYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KakKOM-TO CMbICIE 33Ja€T IMOCIEI0BATEIbHOCTh
U3ydeHus Marepuana. lV3ydueHue CTENEHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKIUH, MX CBOWMCTB W TpadUKOB, HCIOJIb30BaHHE (YHKIMI s
pelieHuss 3a1a4 U3 JAPYTruX Y4eOHBIX MPEIMETOB M pPEaNbHON >XKM3HH TECHO CBS3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUU U HepaBeHCTB. [Ipu sTom OosbIoe
BHUMaHue yjensiercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXKIY
pa3IUYHBIMU  BEJIMYMHAMHU, WCCIIEIOBATh TOJyYeHHbIE (QYHKIHUH, CTPOUTh HX TpaduKu.
Marepuan »TOM coaepKaTelbHOM JIMHUM HAllEJIeH Ha pa3BUTUE YMEHHM U HABBIKOB,
MO3BOJISIIOIIUX ~ BBIpAXaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMH B  pasnuyHoi  (dopme:
aQHAIUTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3AINH,
MCIIO0JIb30BAaHUIO aHAJIOT .

ConepkarenbHast muHusa «Hadana maTeMaTHYecKOro aHajanu3a» MO3BOJISIET CYIIECTBEHHO
pacUIMpUTh KPYT KaKk MaTeMaTUYeCKUX, TaK M MPUKIAAHBIX 33/1a4, JOCTYIHBIX 00yJarolIuMcs, Y
KOTOPBIX TOSIBIIAETCS BO3MOXXHOCTH MCCIEAOBATh U CTPOUTH rpaduku HYHKIIHH, ONPEesaTh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHasg coaepxkaTeiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH TOCTPOCHHMSI MAaTeMaTHYEeCKUX MOJENIEeH pealbHbIX CHUTYyalUuld, HaXOXICHUS
HAWIy4IIero PENICHUs B MNPHUKIATHBIX, B TOM YHCIE COLUMAIBHO-DKOHOMUYECKHUX, 3aJayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHalMu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(GhOpMaTbHO-TOTHYECKOTO W KPEATUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUM pPACIO3HABATh
MPOSIBIICHUS] 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HAIT O
BBIJIAIONITUXCSl pe3yJabTaTax, MOJYyYEHHBIX B XOJI€ PAa3BUTHS MaTeMaTHKU KaKk HAyKd, W HX
aBTOpax.



CopnepxaTenbHO-METOANYECKAs JIMHUSA «MHOXKECTBAa M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TeO0pEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTEeMAaTHKU U MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00BEIUHSIIOMUI
BCE pasleibl MAaTeMATHKM W €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIe MAaTEMaTUYECKUE
JUCLMIUIMHBL B eauHoe 1enoe. [loaromy BaXHO 1aTh BO3MOXHOCTh HIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro i
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hauaja MaTeMaTUYECKOTO aHaJIM3a» HMPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOT0 MOJICIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJiesiell pealIbHbIX CUTYallui, UCCIIEIOBAaHU 3TUX MOJIENIeN C ITOMOIIBIO anmnapaTa ainreopsl U
MaTEMaTUYECKOT0 aHajlu3a M MHTEPHpPETAlUU IIOJYyYEHHBIX pe3yibTaToB. Takue 3agaHus
BIJICTEHBl B Ka&XIbli M3 Pa3feiioB IIPOrpaMMBbl, IOCKOJIBKY BEChb MaTepual Kypca LIMPOKO
MCIIOJIb3YETCS JJIsl pEeLIeHUs IPUKIAIHBIX 3a1ad. [lpu pemennn peaabHbIX IPAKTHUYECKUX 3a/1a4
yyaliyecss — pa3BUBAalOT  HAONIOAATENIBHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCIONB30BATh AHAIOTHIO, 0000mIaTh M KOHKPETH3HPOBATH IMPOOIIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs MNPUKIATHBIX 337ad OpraHuszyercs B
IIpoLIecCe U3YyUYEHUS BCEX TEM Kypca «Airedpa n Hauajga MaTeMaTUYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yue6GHOM miaHe Ha u3yuyeHue Kypca ajreopsl 1 Hadall MaTeMaTHYeCKOro aHajin3a Ha 6a30BOM
ypoBHE 0TBOJUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B Hegenmto B 11 kiacce, Bcero 3a 1Ba
roga ooyuenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia 1 BBIYUCJICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu.  Apudmernueckue omnepauMM ¢ palUOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJs pPEHICHUS
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciiedl 3HaHUI U PEaIbHOM JKU3HH.

JleiicTBuTenbHbIe YKcna. PalmoHanbHBICE M WppallMOHANBHBIC YHcla. ApuMeTHuecKue
olepauuu ¢ AeUCTBUTEIbHBIMU uuciaMu. [IpuOankEéHHble BBIYMCICHUS, IPABUIA OKPYIJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenpb ¢ nenbiM nokazateneMm. CranzapTHas (Gopma 3alucH JeHCTBUTENBHOIO YUCIA.
Hcnonb3oBanue moaxofismedl (GopMbl 3amucd  JICHCTBUTENBHBIX YHCEN I PELICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JlelictBus ¢ apudmerndaeckumMu
KOPHSIMHM HaTypaJbHOW CTEIICHHU.

CuHyC, KOCUHYC M TaHI'€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOKIAECTBEHHbIE PE0OpPa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHus. HepaBeHcTBO, pelleHMe HepaBeHCTBA. Meron
WHTEPBAJOB.

Perienue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPaBEHCTB.

Pemrenne nppanimoOHaIbHBIX YPaBHEHUN U HEPABEHCTB.

Penienne TpUroHOMETPUUYECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3aJad M 3aJ1ad W3
pa3InYHbIX 00JIacTe HAyKU U peabHON )KU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananus GyHkun. I'papux Gynxnun. Bzanmuo oOpatHble GyHKINU.

O6unacTp onpeneneHuss U MHOKeCTBO 3HaueHUW ¢yHkiuu. Hynu ¢pynknuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIUsI ¢ HaTypajJbHBIM U IIENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuronomeTrpuyeckass OKpPYKHOCTb, OINpPEJEICHUE TPUTOHOMETPUUECKUX (QYHKIMN
YHCIIOBOI'O apryMEHTA.

Hayana maTemMaTHyecKoro aHajmsa

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCTENOBAaTEIbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBArOIIEH reoMeTpHUecKOl MpOTrpecCUu.
dopMyna CIOXKHBIX IPOLEHTOB. lcronb30BaHuE MPOrpeccUM Ul PEIICHMs PEaJIbHBIX 3a1ad
MIPUKJIAHOTO XapakTepa.

MHuoxecTBa H JIOTHKA

MHoOkecTBO, onepanuu HajJ MHoxecTBaMu. [[unarpammbl Dinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O aIapara JUisl OIUCaHUs PEajbHBbIX IIPOLIECCOB U SIBIICHUM, IIPHU
pelIeHnu 3a1a4 U3 IpYrux y4eOHbIX MMPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KAa3aTEIbCTBO.



11 KUIIACC

Yuciia 1 BLIYUCICHUA

Hatypanbnble u nensle uncina. [Ipu3Haky 1eNMMOCTH LIEIBbIX YUCE.

Crenens ¢ pallMOHaIBHBIM Moka3areneM. CBOMCTBa CTEIICHH.

Jlorapudm uncna. [lecaTndHble U HaTypaJIbHbIE JOrapHUPMBbI.

YpaBHeHHUs M HEpaBEHCTBA

[TpeoOpa3oBaHue BbIpaXEHUM, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpaXKEHUM, COAEPIKALUX CTENEHH C PallMOHAIbHBIM IIOKa3aTEIIEM.

ITprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUMHEHHBIX ypaBHEHMM. PelieHue NpukiIaiHbIX 3a1ad C [OMOLIbIO CHUCTEMBI
JIMHEWHBIX YpaBHECHUH.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMmeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKHX 3a1ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HayKu U pealbHOM KU3HU.

DyHKIUHN U TpaPUKH

Oynkuus. Ilepuonnmueckue  QyHkuuu. IlpomMexyTku MOHOTOHHOCTH — (YHKLHMH.
Makcumymbl 1 MUHUMYMbl (yHKIuU. HauOosbliee u HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckne QyHKINHU, UX CBOHCTBA U Tpa(UKH.

[Toka3zarenbHas u orapupmuyeckas GyHKIHUU, X CBOMNCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GYHKIUHN ISl peIICHUS] YPABHCHUHM U TMHCWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKUIUN A7 HCCIEAOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX YUeOHBIX MPEIMETOB U PEaIbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepsiBable pyHKIIMU. MeTon MHTEPBAIOB /1J1sl pELICHHS] HEPABEHCTB.

[TpousBonHas Gpynkiun. ['eomerpuueckuii 1 GpU3NUECKUit CMBICT POU3BOTHOM.

[TpousBoaHble 3neMeHTapHbIX (YHKIUI. DOopMynbl HaXO0XKAECHUS MPOU3BOJHOM CYMMBI,
HPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TprumeHeHre MPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxnenne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHusl (YHKIIUU Ha OTPE3Ke.

IIppuMeHeHre NpPOW3BOJHOM [UISl HAxXOKJICHMS HAWIY4lIero pPEIICHUS B IPHUKIAJIHBIX
3ajayax, JAJIs ONpeaesieH!s] CKOPOCTH Mpoliecca, 3aJaHHOro GopMyIIoi uiH rpaukom.

[TepBooOpaznas. Tabnuma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudeckuii M Qu3nueckuil cMbicia. Bbluncienue uHTErpaga Imo
dbopmyrne Hetorona—JleliOnuna.



IIVTIAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4yeOHOro mpenmera «MaTeMaTHKa» IOJDKHO OOeCreuyuBaTh JOCTHIKEHHE Ha
yYpOBHE cpelnHero ooimero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pE3yAbTATHl OCBOEHHS IMPOrpaMMbl y4eOHOro mpeamera «MaremaTuka
XapaKkTepU3yTCSL:

['paxxiaHCcKOE BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYarolmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOTO YJICHa POCCHUICKOrO OOIIECTBA, MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKLMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHHUH, NpPOLELYp TIpa’kIaHCKOro oO0IecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM C UX (QYHKIMSIMU U HA3HAUEHUEM.

[TaTproTHueckoe BOCIUTaHUE:

c(OPMHPOBAHHOCTBIO POCCUHUCKOM I'pa)IaHCKOW MJAEHTUYHOCTH, YBaKEHUS K IPOLUIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIMCKMX MaTEeMaTUKOB M POCCUHMCKOM MaTeMaTHYeCKOM MIKOJbI, K HCIIOJb30BaHUIO 3TUX
JOCTIDKEHUH B IPYTUX HAyKax, TEXHOJIOTUSIX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHUS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMsI, ’TUYECKOI'0 MOBEACHHUS, CBSI3aHHOTO C NPAKTUYECKUM IPUMEHEHHUEM
JOCTUXKEHUN HayKU U JEATEIbHOCTHIO YUYEHOrO; OCO3HAHUEM JIMYHOIO BKJIAJa B MOCTPOEHUE
YCTOMYMUBOTO OyAYIIETO.

OcTeTnyeckoe BOCIUTAHUE!

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUH; BOCIPHUMMYHMBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

Pu3nyecKkoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOrO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHMEe, cOaTaHCUPOBAHHBIM PEXKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PU3NYECKOIO COBEPUICHCTBOBAHMUSA, NP 3aHATUSAX CHOPTUBHO-03/JOPOBUTEIILHON
JeSITENIbHOCTBIO.

TpynoBoe BocniuraHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIO0US; MHTEPECOM K DPA3IUYHBIM
cdepam mpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCcKOMYy OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKHW3HM; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIEHNU IPAKTUYECKUX 3a7a4 MaTEMaTUUECKOM HAIpaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:!

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HSKOHOMUYECKUX IPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
r100aNbHOTO  XapakTepa 9JKOJOTMYECKHMX  MpoOjieM; OpHEeHTalued Ha  NpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN Ui pelieHus 3a7ad B 00JIacTU OKpYXKarouleil cpelpl, MIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIEN CPEJIBI.

[{leHHOCTH HAYYHOTO MO3HAHUS:



c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MaTeMaTUYeCKOM HayKH Kak cgepbl
YeJIOBEUECKON JIEATEIbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYMMOCTH JIJIsl Pa3BUTHUS LMBUIM3AINY;
OBJIAJICHUEM SI3BIKOM MaTEeMaTHKH M MaTeMaTH4eCKOW KyJIbTYpOoW Kak CpEeJCTBOM MO3HAHUs
MHpa; TOTOBHOCTBHIO OCYIIECTBJISTH TMPOEKTHYIO U HCCIEAOBATEIbCKYIO JI€ATEIbHOCTh
WHAUBUAYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTemMaThKay
XapaKTepU3YIOTCS  OBJAQJCHHEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbLIMU  OeliCneUsMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Vuusepcanvnvle noznasamenvmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcsa (0ceoeHue mMemooo8 NO3HAHUSL OKPYIHCAOWe20 Mupa,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXAY TOHATUAMHU; (OPMYJIUPOBATH OINPEACICHUS ITOHSTHM;
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PHUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHAIN3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIABIISATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHHSX; IpEAaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JleNaTh BBIBOJIBI C HMCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (TIpsSMBbIe
U OT TPOTHUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh Ccroco0 pemieHuss y4eOHOH 3amauu (CpaBHHMBATh HECKOIbKO BAapHUAHTOB
peleHus, BbIOUpaTh Haubomee MOAXOMSAIMUN ¢ YIETOM CaMOCTOSTENbHO BBIJIEICHHBIX
KPUTEPUEB).

ba3oBble nccnenoBaTenbCKue AeUCTBUSA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynupoBaTh BOIMPOCHI, GUKCUPYIOLIUE TPOTUBOpPEUHE, MPoOIeMy, yCTaHABIUBATh
UCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIICIOBAaHUE I10
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro oOOBeKTa, SBICHHS, IIpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W BBIBOJABI 1O pe3yJbTaTaM
MIPOBEIEHHOTO HAOJIOACHMS, UCCIIEAOBAHUS, OICHUBATh JOCTOBEPHOCTH MOJNYUECHHBIX
pe3yIbTaTOB, BEIBOJIOB U 000OIICHMIA;

® [POTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATH MIPEITOJIOKCHHUS
0 €ro Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanueii:

® BBIIBIATH ACPUIUTHI MHGOPMAIINHY, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOIPOC H
JUTS PEIICHUS 33]1a9H;



BBIOMpaTh MH(MOPMAIMIO W3 MCTOYHUKOB pa3IMYHBIX THUIIOB, AaHAJIM3UPOBATb,
CUCTEMATHU3UPOBAaTh U HMHTEPIPETUPOBATh MH(GOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
IIPEJICTaBICHHUS];

CTPYKTYypUpOBaTh HMH(OpPMALMIO, TPEACTaBIATH €€ B pasNu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMKM IO CaMOCTOATENBHO C(HOPMYITHPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
OO0weHue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEILICHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYEHHBIH pe3yibTarT;

B X0/ 00CYXJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAaeMOM TeMBI, IPOOJIEMBI,
pelmaeMoi  3aJaud, BBICKAa3blBaTb MJIEH, HAILCJIEHHBIE Ha IOMCK pELICHUS;
COMOCTABJISAITh CBOU CYXKIEHHS C CYXACHHUAMHU JPYIMX YYacCTHHUKOB JHAaJIOra,
0oOHapyKUBaTh Pa3IMyuue U CXOJCTBO MO3UIMIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoIJIacusl, CBOM BO3PAKECHHUS;

IIPEJICTABIISITh PE3YNIbTAThl PELICHUs 3a/1aul, SKCIIEPUMEHTA, UCCIEN0BAaHNUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTALUN U
0COOEHHOCTEHN ayAUTOPHH.

COpr,Z[HI/I‘leCTBOI

IOHMMATh U MCIOJb30BaTh INPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYaJIbHOM pPabOThHI
OpU pelIeHUH Y4YeOHBbIX 3ajJad; HPUHUMATh IeJb COBMECTHOM JEATEeNbHOCTH,
IUIAHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacnpeneisTb BHIbl pPadoT,
JIOTOBApUBATHCS, OOCYKJAaTh MpolecC M pe3ynbTaT padoThl; 0000maTh MHEHHS
HECKOJIbKUX JII0JIEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHUs,, 0OMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOIO YacThb pabOThl U KOOPAWHUPOBATH CBOU
JENCTBUS C IPYTMMH YWiIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJa B 001U
HPOAYKT 10 KPUTEPUSM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hopmuposanue Cmolco8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusanus:

COCTABIIAThH IJIaH, AJTOPUTM pELICHMs 3ajayd, BbIOMpPATh CIOCOO pEelIeHUs C y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTpOJIb:

BJIAJ€Th HABbIKAMM IIO3HABATEIIbHOM pe(IEKCMM KaK OCO3HAHHUS COBEpIIAEMBIX
JeMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa peuIeHHs MaTeMaTHuecKO
3a]a4uu;

NPEBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPHU PEIIEHUU 3a]la4H, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHUE pe3yJbTaTa MU U YCIOBUSAM, OOBICHITH MPUUHHBI
JOCTHKEHUSI WIM HEIOCTHXKEHUS Pe3yJbTaTOB JAESITEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI

OcBoeHune yueOHOro Kypca «AnreOpa M Hadajga MAaTEMaTHUECKOIO aHAIM3a» Ha ypPOBHE
cpenHero oomiero o0pa3oBaHUs TOJDKHO OOECTeunBaTh JOCTHIKEHUE CIIETYIOMIUX IPEeIMETHBIX
00pa30BaTENIbHBIX PE3YJIbTATOB:

10 KUIACC

Yucjia ¥ BBIYUCIEHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JIEMCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs U
JeCATUYHAsL APOOb, MPOLIEHTHI.

BeinonHATe  apudmernyeckue ONepaluyd € PANUOHAIBHBIMU M J€HCTBUTEIILHBIMU
qHCIIaMHU.

BeinonHATe npuOIMKEHHBIE BBIYMCICHMS, HCIOJB3Ys IMpaBWila OKPYIJIEHUS, JeNaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (Gopma 3anucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HAaTYpaJIbHOM CTENEHM; MCIIONIb30BaTh MOAXOASIYI0 (hOopMy
3aIlUCH JCHCTBUTENIBHBIX YUCEN JUISl PEIICHUs TPAKTUYECKHX 3a1a4 U IPEJCTABICHUS JaHHBIX.

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

YpaBHeHusI U HepaBEeHCTBA

OnepupoBaTh MOHATHSAMHU: TOXXKIECTBO, YpaBHEHUE, HEPABEHCTBO; LIEJIOE, pallMOHAIBHOE,
UpPpaLMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BeimonuaTe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX — BBID@KEHUM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BrImonHATh npeoOpazoBaHus IENbIX, PAMOHAIBHBIX W UPPALMOHAIBHBIX BBIPAKEHUN U
pelaTb OCHOBHBIE THIIBI LEJIbIX, PAlIMOHAIBHBIX U UPPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUsI U HEpaBEHCTBA JUISl PELICHHUS] MaTeMaTUYEeCKUX 3a/ad U 33134 U3
pa3INYHbIX 001acTe HayKU U pealbHOM KHU3HHU.

MopnenupoBaTh peajbHble CHUTYyallud Ha S3bIKE€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 33Ja4yM, HCCIEN0BaThb IIOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpaduku

OnepupoBaTh NOHATHUSAMU: (PYHKITUS, CIOCOOBI 3aAaHusl (PYHKIIMHU, 00JaCTh ONpPEIeTCHUS
U MHO>KECTBO 3Ha4eHUH QyHKIUH, rpaduK GyHKIHUH, B3AUMHO OOpaTHbIE (PYHKIHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEUYETHOCTh (YHKIHMH, HYIH (QYHKIWH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpadpuku QyHKIUN A1 peLICHUS] YpaBHEHHH.

Crpouth U yuTaTh rpa@uKU JTUHEHHOW (DYHKIMH, KBAJPAaTHUYHOW (PYHKIIMM, CTETIEHHOMN
(YHKIMH C LEIbIM ITOKA3aTEJIEM.

Hcnonb3oBate rpaduku GYHKUMN U UCCIIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
pelleHn 3aja4 U3 APYruxX Y4eOHBIX MPEeIMETOB U PeajbHOW KU3HU; BBIpaXKaTh (opMyliaMu
3aBHCUMOCTH MEX/1y BETUUNHAMH.

Hauyana maTeMaTH4yeckoro aHajaimusa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apu(METHUECKass U TeOMeTpHUYecKas
IIPOrPECCHUHU.

OnepupoBaTh NOHATHAMU: OECKOHEYHO yOBIBaIOIIasi TeOMeTpUYecKasi MpPOrpeccusi, cymma
0ecKOHEYHO yObIBaIOLIE reOMETPUUECKON MTPOrPECCUHU.

3agaBarh MOCIEI0BATEIbHOCTH PA3IMYHBIMU CLIOCOOAMH.



Hcrnonb30BaTh CBOMCTBA IOCIIENOBATEIBHOCTEN U IPOTPECCU Ul PEILIECHUS PEABHBIX
3aJa4 MPUKJIAJIHOTO XapaKTepa.

MHuoxecTBa M JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, ONI€pallUi HaJl MHOKECTBAMM.

Hcrnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONMCAaHUs PEAIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB.

OnepupoBaTh NOHATUSAMU: ONPEACICHHUE, TEOPEMA, CIEICTBHE, 10KA3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

OnepupoBaTb NOHATUSMM: HATypaJbHOE, L€J0€ YHUCIO; MHCIONb30BaThb IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEII, PA3JI0KEHUE YUCIIa HA IIPOCThIE MHOXKHUTEIN JJIs PEIUEHUS 3aady.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHAIBHBIM [T0KA3aTEIIEM.

OnepupoBaTh MOHATUAMMU: JIorapu(M YUCIIa, 1ECATUYHBIEC U HATYpaJbHbIC JIOTapU(MBI.

YpaBHeHusI 4 HePaBEeHCTBA

[IpumeHnsaTh cBOMCTBa CTemeHW s NpeoOpa3oBaHMs BBIPAXKEHUMN; ONEPUPOBATH
NOHATHAMM:  II0KAa3aTEIbHOE YPAaBHEHME W HEPABEHCTBO; pEIIaThb OCHOBHBIE  THIIbI
[IOKAa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB.

BeinonHATe npeoOpa3oBaHUs BBIPAKEHUH, COAEpIKALIMX JIOrapu(Mbl; ONEpUPOBATH
HNOHATUSIMM: JIOTapU(PMHUUECKOE YpPaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

Haxonuts penienust npocTednxX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPaBHEHUHN U €€ pEIICHUE; UCIIOIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIsl pELIEHUS IPAKTUYECKUX 3a/1ay.

Haxoauts pemenus npocTelnxX CUCTEM UM COBOKYITHOCTEW PallMOHAIBHBIX YpaBHEHUH U
HEPaBEHCTB.

MogenupoBaTh peajbHble CUTYallUM Ha S3bIKe anreOpbl, COCTaBIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHUIO 33/a4H, UCCIE0BATh IOCTPOEHHBIE MOJIEINH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTb MOHATUSAMH: MepUOANYECKas (QYHKLUSA, TNPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMHM, TOYKH 3KCTpeMyMma (YHKIMM, HauOoJblllee W HAaUMEHbIIee 3HAaYeHHUs (YHKIMH Ha
POMEXKYTKE; UCTIOIb30BaTh UX JJIsl UCCIE0BaHUS (QYHKIIUH, 3aJaHHOH rpa)uKoM.

OnepupoBarb  NOHATUSAMM:  TpadUKH  TOKAa3aTeNbHOM,  Jjorapudmuyeckoil u
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM IIOCKOCTH U HCIOJIB30BATh
JUISI pEIIEHUs] ypaBHEHUN U HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHUH U
MCIIOJIb30BATh UX JUISl PEILIEHUs] CUCTEMBbI JINHEWHBIX ypaBHEHUI.

Hcnonb3oBate Tpapuku (QyHKIUN A7 HCCIEIOBAHUS MNPOIECCOB M 3aBHCUMOCTEH M3
JIPYTUX y4EOHBIX TUCIUIUINH.

Havana mareMaTH4eCKOro aHaJIu3a

OnepupoBaTh  MOHATHSIMHM:  HENpepbIBHAsS  (QYHKIMS;  NPOU3BOAHAs  (YHKIUY;
UCIIOJIb30BaTh T€OMETPUUYECKUI U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl peLlIeHHs 3a/1au.

HaxoauTth mpou3BOJHBIE 3JEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIHA.

Hcnonp30BaTh MPOW3BOAHYIO JJsi UCClenoBaHUS (QYHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO I HAXOXKJEHUS HAWIYYILEro PEelIeHUs B MPHUKIAIHBIX, B
TOM YHCJIE COLIMAIBHO-DKOHOMHMYECKHX, 3a1a4ax.



OnepupoBaTh MOHSATUSMU: MEPBOOOpA3HAsE W WHTETPAN; MOHUMATh T€OMETPHYECKHHA W
(bU3HYECKUI CMBICIT HHTETpaa.

HaxomuTe nepBooOpa3HbIe JIEMEHTAPHBIX (DYHKIUN; BBIYUCISATH HHTETPAl Mo (opMyIie
Herorona—Jleiiouura.

Pemater mpukiagHbie 3aa4d, B TOM YHCIE COIHAIBHO-DKOHOMUYECKOTO B (hU3HUYECKOTO
XapakTepa, CpeJICTBAMHA MAaTEMaTHYECKOTO aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

KoanuecTBO 4acoB
Bcero

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypPChl

MHoxecTBa PpaluOHAJIbHBIX U

JICHCTBUTEIbHBIX YUCEN. PallnOHAIbHBIE 14
YpaBHEHHUS U HEPABEHCTBA
Oyukuuu U rpaduku. CTeneHs ¢ HelbM 6
oKazaresem
Apudmernaeckuii KOpeHb N—0i CTETIeHH.
WppatnmonansHble ypaBHEHUS U 18
HEPaBCHCTBA
DopMyiibl
TpUroHOMeTpHH. T pUroHOMeTpuYecKre 22
YpaBHCHHUS
[TocnenoBareabHOCTH U MPOTPECCUH 5
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/n NMPOrpamMMblI Bcero oOpa3oBaTe/IbHBIE pecypchl
CrerneHb ¢ pallMOHATBHBIM ITOKA3aTEIEM.
1 [oka3zatenpHas pynkius. [lokazaTenpHbIe 12
ypaBHEHUS ¥ HEPABEHCTBA
Jlorapudmudeckas GyHKIHS.
2 Jlorapugmuueckue ypaBHEHUS U 12
HEepaBEeHCTBA
Tpuronomerpudeckue GyHKIUH U UX
3 rpaduku. Tpuronomerpuyeckue 9
HEepaBEeHCTBA
4 [IponsBoaHas. [IpuMeHeHHne MPOU3BOIHOM 24
5) WHrerpan u ero npuMeHeHus 9
6 Cucrembl ypaBHEHHI 12
7 HatypanbHble u nienbie yrncia 6
8 [ToBTOpeHwue, 0606meHI/vle, 18
cucTeMaTH3alys 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102









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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHUYECKOTO aHaJIN3a, TeOMETPHSI.
Anre0Opa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKIinoHepHOE OOIIECTBO

«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

MaremMatuka: anredpa u Hayajaa MaTeMaTHUYEeCKOTO aHaJIu3a, TeOMETPHS.
Anrebpa ¥ HayaJla MaTeMaTuueckoro ananusa, 10-11 knaccel/ Anumos II1LA.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKIinoHepHO€e 00IIECTBO

«3narensctBO «lIpocBemienre»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH

HUHTEPHET
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