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1. MIOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yuebHOro Kypca «Anredbpa M Hadalsa MaTEMaTUYECKOTO aHAIIM3a»
6a3zoBoro ypoBHs s oOydarommxcs 10 —11 kmaccoB pazpaborana Ha ocHoe ®I'OC COO,
@OIT COO, Konuenmuu pa3BUTUS MaTeMaTH4ecKoro obOpazoBanus B P® (yrBepkieHa
pacnopspkenneM IIpaButenscTBa Poccuiickoit denepanuu ot 24 nexadps 2013 roga Ne 2506-p),
denepanpHOi pabodeil mporpaMMmbl BOCHUTAHHS, C Y4ETOM pacmlpeAeNEHHBIX IO Kiaccam
poBepsieMbIX TpeOOBaHUM K pe3yJbTaTaM OCBOCHHSI OCHOBHON 00pa3oBaTENIbHON MPOTpaMMbl
OCHOBHOTO O0IIIeT0 00pa3oBaHUsl.

Peanuzamus mnporpammbl  oOecriedrBaeT OBJAJCHHUE KIIOYEBBIMH KOMIIETEHIUSIMU,
COCTAaBJISIIOLIMMHU OCHOBY ISl CaMOPAa3BUTHsSI M HENPEPBIBHOIO 00pa3oBaHMSs, ILEJIOCTHOCTh
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U MTO3HABATEIILHOTO PAa3BUTHS IMYHOCTH O0YYaIOIINXCA.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadana MaTeMaTHYECKOTO aHAIM3a» SBISETCS OJHUM M3 Hamboiee
3HAYUMBIX B MPOTpaMMe CTapIIel MIKOJbI, MOCKOIBKY, C OJIHOM CTOPOHBI, OH OOecleYynuBacT
MHCTPYMEHTAJIbHYIO 0a3y Uisl M3y4eHHs] BCEX €CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrom
CTOPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YallluXCs Ha YpPOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI KypCOB MH(OPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamMkax aHHOrO Kypca ydyauuecs: OBJIaJeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HAYKH,
KoTopas GopMyJIMpYyeT CBOM JOCTUKEHUS B MaTeMaTu4yeckoil popme.

Kypc anre6Gpsl 1 Hauan MaTeMaTHYeCKOro aHajan3a 3aKJIaJbIBa€T OCHOBY JJIS YCIIELIHOTO
OBJIAJICHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTHH, TIOHUMAaHHUS OCHOBHBIX TEHJEHUUI
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITHU(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIIOJIb30BAaTh MX B MOBCEAHEBHOW XKM3HU. B TOXKE
BpeMs OBJIaJIeHHE aOCTPaKTHBIMU W JIOTUYECKH CTPOTUMH MATEMaTUYECKUMHU KOHCTPYKIIMSIMH
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTUHHOCTb YTBEPXIACHMUS,
UCIMOJIb30BaTh O00OOIIEHNE M KOHKPETH3aluio, a0CTparupoBaHUE M aHAJIOTUIO, (OPMHPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xo/e n3ydenus anreOpbl 1 Hadajl MaTeMaTUYecKoro
aHaJM3a B CTapLIEd MIKOJIE yYalllMecs MOJy4arOT HOBBIM OIBIT PEIIeHUs NMPUKIAIHBIX 3a4ad,
CaMOCTOSITENILHOTO ~ TOCTPOEHUS ~MaTeMaTU4YeCKMX MOJENeHl  pealbHbIX CUTyalud U
WHTEpPOpPETAllMM TOJYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKUX
3aKOHOMEPHOCTEH B NpUpOJIe, HayKe€ U B MCKYCCTBE, C BBLIAIOIIMMUCA MaTeMaTH4YE€CKUMH
OTKPBITUSIMU U UX aBTOpPaMH.

Kypc oOnanaer 3HauMTEIbHBIM BOCIMTATENbHBIM IMOTEHIIMAIOM, KOTOPBIM peamu3yeTcs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOLMH (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS,
TaKk ®W 4epe3 crnenupuky ydeOHOH JAESITENBHOCTH, TpeOyromeld CaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, TMPOAOKUTEIbHOW KOHLEHTpPAllMM BHUMAaHUS W  OTBETCTBEHHOCTH 3a
MTOJIyYEHHBIN pe3yibTarT.

B ocnoBe meroauku oOydeHus anreOpe M HayalaM MaTE€MaTHUYeCKOrO aHaluMu3a JIEKHUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

CrtpykTypa Kypca «Anrebpa U Hayala MaTeMaTHYECKOTO aHAIN3a» BKIIOYAET CIEAYIOIIHIe
coJlep’KaTeIbHO-METOANYeCKre JUHUM: «Uucna U BelUUCIHEHUS», «DyHKuMM U rpaduxm,
«YpaBHEeHUsI U HepaBeHCTBa», «Hauana Maremarnueckoro aHaianza», «MHOKeCTBAa U JOTHUKa.
Bce ocHOBHBIE coniepikaTelbHO-METOAUYECKHE JUHUM H3Y4alOTCsl Ha MPOTSDKEHMHM IBYX JIET
o0y4yeHHs B cTapliei HIKoJe, eCTECTBEHHO IOMOJHsIS ApYr Jpyra M IOCTENEHHO HACHIIIAsACh
HOBBIMH TeMaMH U pazfenaMu. JlaHHBIM Kypc SBISE€TCS HWHTETPaTUBHBIM, IOCKOJBKY
oObenuHseT B ce0e cojepKaHWe HECKOJIbKUX MaTeMAaTH4YeCKUX JUCHUIUIMH: anre0pa,
TPUTOHOMETPHS, MATEMAaTUYECKUN aHAIN3, TEOPHsSI MHOKECTB U J1ip. [1o Mepe Toro kak yyaniuecs
OBII/IeBalOT BcE Oojiee MIMPOKUM MaTEMaTHMYeCKHM allapaTroM, y HHX I[OCIeI0BaTEIbHO



dbopMUpYeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIENb pPeaTbHOM
CUTyalluu, MPUMEHITh 3HaHUs, MOJY4YeHHble B Kypce «Aurebpa M Hayala MaTeMaTUYECKOTO
aHaJIM3ay, JJIS PEIICHUS CaMOCTOSTENhHO Cc(HOpMYIHpOBAaHHONW MaTEeMaTHYECKOW 3agadd, a
3aTeM MHTEPIPETUPOBATh MOJYUYCHHbBIN PE3YIIbTAT.

ConepxxarenpHo-MeTOAMYECKass  JuHUA  «Yucna W BBIYMCICHUS»  3aBEpILAET
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpoe ObLIO HAayaTo B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHHE yaenseTcss (HOpMUPOBAHUIO MPOUYHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOUAIONIUX B Ce0s MCIONB30BAHHE PA3IUYHBIX (HOpPM 3amucu
JIEUCTBUTENILHOTO 4YHKCJa, YMEHHE pPAIMOHAIBHO BBIMOJHATh JEHCTBUS C HUMH, JeiaTh
OPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJy4aloT HAaBBIKM MHPUOIMKEHHBIX
BBIUMCJICHHM, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alHCAHHBIMH B CTaHIAPTHOH Qopme,
HCIIO0JIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OEHUBAHMS YHCIOBBIX BBIPAXKECHU.

Jluaus «YpaBHEHUS W HEPABEHCTBA» PEAU3YeTCsl HAa MPOTSHKCHHHM BCEro OOydYeHUsS B
CTaplled WIKOJE, IOCKOJbKY B KaXJOM pas3fene MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIMX 331a4. O0y4aromuecs OBJIaeBAIOT PA3IMYHBIMUA METOaMH PEIICHUS LETBIX,
paloHaIbHBIX, UPPAIlMOHATIBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUIECKHIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lonydeHHbIE YMEHHS UCIIOIB3YIOTCS MIPU UCCIECTOBAHUHU
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJIBIINX W HAMMCHBINUX 3HAaYeHWH QyHKuuu. JlaHHas copepkarenbHas JIMHUS BKIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, mpeodpazoBaHUs
LEJbIX, PAIlMOHAIBHBIX, HPPALNMOHATIBHBIX WU TPUTOHOMETPUUYECKUX BBIPAKECHHM, a TaKkKe
BBIpQXXCHHH, COJEp)KAIMX cTerneHu W Jjorapudmsl. brarogaps u3ydeHuro anredpandeckoro
MaTtepuaia MPOUCXOIUT JNajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIIJICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXJACHHUM, pabOThl C CHMBOJIbHBIMHU
dbopmamu, TpeICTaBICHUsS 3aKOHOMEPHOCTEM U 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB.
Anre6pa npezanaraet 3 GeKTUBHbIE HHCTPYMEHTHI JJIs PEHICHUs TIPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 3a]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKA HAYKH.

CogepxatenpHo-MeTOANYECKass TUHUS «DYHKIMH U TpadUKM» TECHO MEPEIeTaeTcs C
JPYTUMHU JIMHUSIMH KypcCa, ITOCKOJIBKY B KAaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHUs Marepuana. lV3ydeHue CTeNMeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKIIMH, MX CBOWUCTB W TpadUKOB, HCIOIb30BaHHE (YHKIMN 175
pelieHuss 3a1a4 U3 JAPYTruX Y4eOHBIX MPEIMETOB M PEalbHOW KU3HU TECHO CBS3aHO Kak C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OobInoe
BHUMaHUe yJensercs (OpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXKIY
pa3IUYHBIMU  BEJIMYMHAMHU, WCCIIEIOBATh TOJyYEeHHbIE (YHKIUUA, CTPOUTh HUX Tpadukxy.
Marepuan »TOM coaepKaTeNbHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHHI U HABBIKOB,
MO3BOJISIIOIIUX ~ BBIpAXaTh 3aBUCHMOCTH MEXAY BEIMYMHAMH B  pasiuyHou  (dopme:
AHAIUTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOONMIEHWI0O ¥  KOHKPETU3AIIWH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepxarenbHast nuHus «Havana maTeMaTH4ecKOro aHain3a» MO3BOJSET CYIIECTBEHHO
pacIIMPHUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 33/1a4, JOCTYIHBIX 00yJarOIIUMCs, Y
KOTOPBIX TOSIBIIETCS BO3MOXHOCTh MCCIIEA0BATh U CTPOUTH rpaduku DYHKIIHH, OTPEIesaTh UX
HauOOJbIIIMEe U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHas coaepkaTeiabHasl JHUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHHMSI MaTeMaTHYEeCKUX MOJENIed pealbHbIX CHUTYyallui, HaXOXKIEHUs
HAWIy4IIero PENICHUs B MNPHUKIATHBIX, B TOM 4YHCIE COLUUAIBHO-DKOHOMUYECKHUX, 3ajayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHallh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(GhOpMaIbHO-TOTHYECKOTO U KPEATUBHOTO MBIIUICHHS, (HOPMUPOBAHUIO YMEHUW pacro3HaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TeXHUKE U HcKyccTBe. OOydaromuecs y3HAIOT O
BBIJAIOLIMXCSl PE3yJIbTaTax, IMOJIYYEHHBIX B XOJ€ PA3BUTHUS MATEMATHKHW KAaK HAyKH, U HUX
aBTOpaXx.



CopnepxarenpHo-MeToANYECKasl JTMHUA «MHOXKECTBa U JIOTMKa» B OCHOBHOM IOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. Te0pEeTUKO-MHOKECTBEHHBIE ITPEICTABICHHUS IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MpelaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMINI
BCE paslenbl MAaTeMATHUKM W €€ INPWIOKEHHWH, OHU CBS3bIBAIOT PAa3HbIC MAaTEMaTU4YECKHUE
JUCLUIUIMHBL B eauHoe 1enoe. Iloaromy BaXkHO 1aTh BO3MOXHOCTH IIKOJBHUKY IIOHMMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro s
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anre6pa u Hadaga MaTeMaTHYECKOTO aHAIM3a» HMPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOT0 MOJICIIMPOBAaHUS, KOTOpBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJiesiell pealIbHbIX CUTYallui, UCCIIEIOBAaHUS 3TUX MOJIENIeN C ITOMOIIBIO anmnapaTa ainreopsl U
MaTEMaTUYECKOT0 aHajlu3a M MHTEPHpPETAlUu IOJYyYEHHBIX pe3yibTaToB. Takue 3amaHus
BIJICTEHBl B Ka&XIbli M3 PA3AEIOB IIPOrPaMMBbI, IOCKOJIBbKY BECh MaTepHal Kypca LIMPOKO
MCIIOJIb3YETCS JJIsl pEeLIeHUs IPUKIAIHBIX 3a1ad. [lpu peniennn peaabHbIX IPAKTHUECKUX 3a/1a4
yyaliyecss — pa3BUBAalOT  HAOIIOAATENILHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCIONB30BATh AHAIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATh MPOOIEMY.
JlesatenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PELICHUS MNPUKIATHBIX 337ay OpraHu3yercs B
npolecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOrO aHAIU3a».

MECTO YYEBHOI'O IIPEJJMETA B YYEBHOM IIVIAHE

B y4eOHOM Iu1aHe Ha U3ydeHHE Kypca aureOphbl M Hayall MaTeMaTUYeCKOro aHalln3a Ha 6a30BOM
ypoBHE OTBOAMTCS 2 yaca B Heaenmto B 10 kimacce u 3 yaca B Hepenmo B 11 kitacce, Bcero 3a aBa
roja o0yuenust — 170 gacos.

2. COAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucsia v BbIYUCICHUSA

Pammonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOH, MPOIECHTHI, OECKOHEUHBIC
nepuoguyeckue  apodu. Apudmernueckue omepanMM ¢ palMOHAIBHBIMU  YHCIAMH,
peoOpa3oBaHus YMCIOBBIX BbIpakeHUH. [IpumeHeHune npoOell M MPOLEHTOB ISl pELIEeHUs
MIPUKJIAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIECH 3HAHUW U PEAIbHOW KU3HMU.

JleiicTBuTenpHble uncia. PanuoHanbHble W MppalMOHaNbHble 4Hcaa. ApupMeTHyecKue
orepanuu ¢ AeUCTBUTEIbHBIMU yuciaMu. [IpuOiamkEHHbIE BBIYMCIIEHUS, IPABUIa OKPYTJICHUS,
IIPUKUIKA U OLIEHKA Pe3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ 1enbiM nokazatesnem. CtangaptHas ¢opma 3amucy JEeHCTBUTEIBLHOTO YHUCIIA.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcu  JIEHCTBUTENBHBIX 4YHCEN JJIS  pEIIeHUs
MPAKTUYECKHX 3a7a4 U NPEICTABICHUS JAHHbIX.

Apudmernueckuil KOpeHb HaTypajdbHOW cTemeHu. JleHCTBUS ¢  apuMETHUECKUMHU
KOPHSIMH HaTypajibHON CTEIICHH.

CuHyC, KOCUHYC M TaHI'€HC YMCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCIIOBOTO apryMeHTa.

YpaBHeHUsI M HEpaBEHCTBA

ToxecTBa U TOXK/IECTBEHHbIE TPe0Opa30BaHMUS.

[IpeobpazoBaHre TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUYECKHE
bopmyIbL.

VpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHue HepaBeHCTBa. Meroa
HUHTEPBAJIOB.

Pemenue uensix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pewienne nppanuoHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pelnienne TpUroHOMETPUYECKUX YpaBHEHUH.



IIpuMeHeHre ypaBHEHMI M HEPAaBEHCTB K PELICHUI0O MAaTeMaTHYECKMX 3aJad MU 3a1ad U3
Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.

DOyHKIUM U TPpadpuKu

Oyuk1us, crocodsl 3ananus Gynkun. I'padux Gyaxnun. Bzanmuo oOpatHsie GyHKINN.

OO6nacTph onpeneneHus U MHOXKeCTBO 3HadeHu ¢yHkuuu. Hymun ¢ynkuuun. ITpomexyrku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKITUH.

CreneHHas (QyHKUMS C HaTypaJbHBIM M LENbIM IOKa3areneM. EE cBoiicTBa m rpaduk.
CoiicTBa u rpaduk KOpHS N-0if CTETeHN.

Tpuronomerpuyeckas OKpPY)KHOCTb, OIIpEICIIEHUE TPUTOHOMETPUUYECKUX  (DYHKLIMH
YKCJIOBOI'O apryMEHTA.

Hauana MaTeMaTH4eCKOro aHAJIN3a

[TocnenoBarensHOCTH,  CIIOCOOBI  3aJaHMs  IOCJIENOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIILHOCTH.

Apudmerndeckass W TeOMETpHYECKas  Iporpeccud.  beckoHedyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH reOMETPUYECKONW MPOrpeccuu.
dopmyna CIOXHBIX MPOLEHTOB. Vcronp30BaHUe MPOrPecCHH Ul PEUICHUs pealbHBIX 3313y
HPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, onepanuu Haj MHOXecTBamu. Jlumarpammel Oiinepa—Benna. [lpumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JUisl ONMUCaHUsl PEAbHBIX IPOLIECCOB M SIBICHHUM, IpPH
PEIICHNH 33]1a4 U3 IPYTHX y4eOHBIX MMPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yuciaa ¥ BLIYHCIECHUS

Harypanbnblie u niensie uncna. [Ipu3Haku AeIUMMOCTH HENbIX YHCETT.
Crenens ¢ palluoOHAIBHBIM MOKa3aresaeM. CBOMCTBa CTETICHH.
Jlorapudwm ymcna. JlecsiTHYHBIE U HATYypaTbHBIE JIOTAPUDMBI.

YpaBHeHHS H HEPABEHCTBA

[IpeoOpa3oBanue BbIpaXeHH, CoepKaLUX JOorapru(MBbI.

IIpeoOpa3oBaHue BBIpAXKEHUH, COAECPIKAIMX CTENIEHH C PAllMOHAIBHBIM MTOKA3aTeIeM.

[Iprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI U HEPABEHCTBA.

Cucrempl JIMHENHHBIX ypaBHEHUN. PenieHune NpuKIaAHBIX 3a7ad C IOMOILBIO CHCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMspl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHneHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEUICHHIO MaTeMaTHYECKHUX 3a/1ay U
3aJa4 U3 Pa3UYHbIX 00JacTel HAYKU M peabHON JKU3HU.

DyHKIUHN U TPaQUKH

Oynkiusa.  Ilepuonmueckue  QyHxiuu. IIpoMexyTKn MOHOTOHHOCTH — (DYHKITUH.
Makcumymbl 1 MUHUMYMBbI GyHKIMH. HanOonbliee u HauMeHblee 3HaueHHWE (YHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rpaUKH.

[Toka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOUCTBA U TpaUKH.

Hcnons3zoBanne rpadkoB PyHKITAN TSI pEIICHUS] YPAaBHECHUH U JIMHEWHBIX CHCTEM.



Hcnonb3oBanue rpadukoB (QYHKIMA A UCCIEAOBAHUS IMPOIECCOB M 3aBUCHUMOCTEH,
KOTOPbIE BO3HUKAIOT MPH PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX IPEIMETOB U pealbHON XKU3HH.

Havaja maTeMaTH4eCKOIo aHaJIHM3a

HenpepoiBable pyHKIIMN. METOA HHTEPBAIOB JIJIsl pEIICHHUS] HEPABEHCTB.

[TpousBognas pynkmuu. ['eomeTpuueckuii 1 GU3HUESCKUI CMBICT TPOU3BOTHOM.

[TpousBosHbIe 3eMeHTapHBIX QYyHKIUH. DOpMyYIIBI HAXOXKICHHS POU3BOAHON CYyMMBI,
IPOU3BEACHUS M YACTHOTO (DYHKIIMH.

[IpuMeHeHne TPOM3BOAHONM K HCCIECNOBAaHWIO (PYHKUMH HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxeHre HauOoIbIIero 1 HAaMMEHbLIEro 3Ha4eHNs (yHKIUU Ha OTPE3Ke.

[IpumeneHne NPOU3BOAHOM JUISl HAXOXACHUS HAWIYyYLIEro PEIICHUs B IPHUKIIAJHBIX
3ajjauax, JJs OIpeesIeHUsI CKOPOCTH Ipoliecca, 3aJaHHOTro popMyJIoi niau rpaukoMm.

[lepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero reomerpudeckuil m (u3ndyeckuil cMbici. BblumcieHue uHTErpanza mo
dbopmyne Hetorona—JleliOnuna.

3. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS YYEBHOI'O ITPEJIMETA
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyIbTAThl OCBOEHHUS MPOrpaMMbl y4yeOHOro mpenmera «MareMaTHKa»
XapaKTEepPU3YIOTCSA:

['paxkiaHCKOE BOCOUTAHUE:

c(OpPMUPOBAHHOCTBIO TPAXKJAHCKOM MMO3UMLMU O0YyYaroIlerocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHIMCKOro OOIIeCTBa, MPEACTABICHUEM O MaTEeMAaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHHUH, MpOLEenyp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLIMATBHBIMA WHCTUTYTaMH B
COOTBETCTBUU C MX (PYHKIUSIMU U Ha3HAUCHHEM.

[laTpuoTHYECKOE BOCIIUTAHUE:

c(OpMUPOBAHHOCTHIO POCCUNCKOMN T'pak1aHCKON MAEHTUYHOCTH, YBAXKEHHUS K MPOLLIOMY
U HACTOAILIEMY POCCHICKOM MAaT€MAaTHKH, IEHHOCTHBIM OTHOILIEHHWEM K JOCTH)KCHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMAaTHYECKOM IIKOJbI, K WCIOJb30BAHUIO ITUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cepax SKOHOMHKH.

JLlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAaHMEM JIyXOBHBIX IIGHHOCTEH pPOCCHICKOro Hapoaa; CPOPMHPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/la B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

OCTeTUYECKOe BOCIIUTAHUE:!

ACTETUYECKUM  OTHOIICHHWEM K  MHpPY, BKIIOYas OCTETUKY  MaTeMaTHUYeCKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUH; BOCIPHUMMYHBOCTHIO K
MaTeMaTHYeCKUM acleKTaM pa3InyHbIX BUJI0B UCKYCCTBA.

PU3NYECKOE BOCIUTAHUE:

c(OpPMUPOBAHHOCTBIO YMEHHUS TPUMEHSATh MaTeMaTHYeCKUe 3HAaHUS B HHTepecax
310pOBOTO U 0e30macHOro obpasa >XKU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/0POBBIO
(3mopoBoe muTaHUE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (u3nueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MIPHU 3aHATUAX CIIOPTUBHO-03A0POBHUTEIHHOU
JEATEIBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHMEM IIEHHOCTH TPYAOJIOOMS; MHTEPECOM K Pa3IMYHbIM
chepam podhecCHOHATBLHON ACSITENTFHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOp Oyaymiel nmpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U




caMo00Opa3OBaHUI0 HA MPOTSDKEHWH BCEW JKWM3HU, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEIICHUY IPAKTHYSCKUX 3a/1a4 MAaTeMAaTHYCCKOW HAITPABICHHOCTH.

DKOJIOIrMYECKOE BOCIIMTAHUE:

c(OPMHUPOBAHHOCTBHIO IKOJIOTMUYECKON KYJIbTYpbI, IMOHUMAHUEM BIIMSHHS COIUAIBHO-
HPKOHOMHUYECKUX TMPOILECCOB HA COCTOSHHUE MPUPOIHOW U COIMAIBHON Cpeibl, OCO3HAHUEM
NIO0ALHOTO — XapakTepa  AKOJOTMYSCKHX  HpoOJieM; OpUEHTAIMed Ha  NPUMECHCHHE
MaTeMaTHYECKUX 3HAHWU JUIA peIIeHUs 3a7ad B 00JacTH OKPY)KAIOLIEH Cpenbl, MIIaHUPOBAHUS
MOCTYIIKOB M OIEHKH UX BO3MOXHBIX ITOCIICICTBUM JIJIs OKPY)KAIOIEH CPEJIbI.

HCHHOCTI/I HAYYHOI'O ITO3HAHMUA

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEITO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTEeMaTUYeCKOW HAayKH Kak chepbl
YEIIOBEYCCKOU JICATCIIBHOCTH, ITANOB €€ Pa3BUTHSA W 3HAYUMOCTHU JUIS Pa3BUTHS LUBUIN3AIUY;
OBJIAACHUECM A3BIKOM MAaTCMAaTUKU H MaTeMaTH‘ICCKOﬁ Ky.]'[BTypOfI KaK CpeIICTBOM IIO3HAHUA
MHpPa; TOTOBHOCTBIO OCYIIECTBIATH IPOCKTHYID M  HCCIICIOBATEIbCKYIO JICATEIBHOCTh
I/IHI[I/IBI/IIIyaJII)HO UB rpynne.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIE Pe3yIbTaThl OCBOCHHS IPOrpaMMBbl YIeOHOTO mpenMera «MareMaTukay
XapaKTepPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU HO3HAGAM ETIbHBIMU OeliCTN8UAMLU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — PecyNsMUSHbIMU
oelicmeusimu.

1) Vuusepcanvhvie nosnasamenwvhule oeticmausi, obecneyusarom opmuposanue 6A306bix
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa;,
npUMeHeHUe 102UHEeCKUX, UCCAe008aAMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble TOTMYECKHUE IEUCTBHUS:

BBISIBJISITH M XapaKTEPH30BaTh CYIICCTBCHHBIC TIPU3HAKU MATEMATHUECKUX OOBEKTOB, TIOHSATHH,
OTHONIICHUH MEXIy NOHATUAMH; (OPMYIUPOBATH OINpEAENeHUs TMOHATHH;, yCTaHABIUBATh
CYIIECTBEHHBIA MPHU3HAK KIacCH(DUKAIINN, OCHOBAHUS TSI 0OOOIICHUS U CPAaBHEHUS, KPUTCPUU
MPOBOAMMOIO aHANIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATH W TPEOOPA30OBBIBATH CYXJICHHS: YTBEPIUTEIbHBIE U
OTpUIATENIbHBIC, SAMHIYHBIC, YaCTHBIC U OOIIIHE; YCIOBHEIC,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U U IPOTHBOpEUHst B (haKkTax, TaHHBIX,
HAOJIOJICHUSAX W YTBEPKACHHSX; TpeJiaraTh KPUTCPUU IS BBISABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeNIaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKTFOYCHHN, YMO3aKIIFOUSHUH 110 aHAIOTHH;

MIPOBOAMTH CAMOCTOSATEIBHO JIOKA3aTeNbCTBA MATEMaTHYECKUX YTBEPXKICHHH (MpsSMble U OT
IOPOTHBHOTO), BBICTpAaUBaTh apryMEHTALMIO, TPUBOJUTH MPUMEPHl U  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BHIBOJIBI;

BbIOMpaTh crnoco0 pelieHuss yueOHOW 3a/iadyu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,

BBIOMpATh HanOoJIee MOIXOAAIINMA ¢ YIETOM CAaMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).
basoBble HccnenoBaTenbckue AeUCTBUS:

UCIOJIb30BaTh BOIMPOCHl KaK HCCIIEAOBATENbCKUN HHCTPYMEHT MO3HaHUS; (OPMYIHPOBATH

BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHE, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,

(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

MIPOBOAMTH CaMOCTOSITENIbHO CINTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEA0BAHNE IO YCTAHOBJICHUIO

0COOEHHOCTE MaTeMaTH4ecKoro oOBeKTa, SBJICHMS, MpPOIecca, BBIIBICHUIO 3aBUCHMOCTEH

MeXy 00bEeKTaMH, SIBICHUSMH, POLIECCAMU;

CaMOCTOSITeNNbHO (OPMYIUpPOBaTh OOOOIIEHUS M BBHIBOABI 10 pe3yiabTaTaM IPOBEAEHHOTO

HaOJII0ICHUS, UCCIIEI0BAHMS], OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEeHHBIX PE3yJbTaTOB, BEIBOJOB U

0000I1IEHHI;




IPOTHO3UPOBATh BO3MOXHOE pPA3BUTHE IMPOLECCA, a TaKXKe BBIIBUTATH MPEANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanuei:

BBIABIIATH Ae(PUUUTH MHGOpPMALMK, AAHHBIX, HEOOXOOUMBIX JUIsI OTBETa Ha BOIPOC M AJIS
peLIeHHS 3a]1a9u;

BbIOMpaTh  MHGQOpMANMIO M3 ~ UCTOYHMKOB  PA3JIM4YHBIX  TUIOB,  aHAJIU3UPOBATh,
CHCTEMAaTH3HpPOBATh W HWHTEPIPETUPOBATh HMHGOPMAIMIO PA3IUYHBIX BHAOB U (HopM
IPECTaBICHHUS;

CTPYKTYpUPOBaTh MH(POPMALHUIO, MPEICTABIATh €€ B pa3IMyHBIX (OpMax, HIUIIOCTPUPOBATH
rpauvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSATENEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) VHugepcanvhvle KOMMYHUKAMUGHbIE Oelicmausi, 00ecnequsarn c@opmupo8anHoCny
COYUANLHBIX HABLIKOG 00YUAIOUUXCA.

Obuenue:

BOCIIPHHUMATH ¥ (POPMYITMPOBATH CYXICHUS B COOTBETCTBUU C YCIOBUSMH U IEISIMU OOIICHUS;
SCHO, TOYHO, I'PAaMOTHO BBIpakaTh CBOK TOYKY 3PEHHUS B YCTHBIX M INHUCBMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHHUSI 110 X0y PELICHHUs 3aa4l, KOMMEHTUPOBATH MOJIy4YCHHBIN pe3yIbTar;

B XoAe OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXJIaeMOW TeMbl, IMPOOJIEMBl,
pemaemMoi 3a1a4n, BBICKAa3bIBAaTh WJCH, HAIICJICHHBIC HAa MOHMCK PEIICHHS; COIOCTABISATh CBOM
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHHKOB JUaiora, oOHapy>KuBaTh Pa3jIM4Me U CXOICTBO
NO3HIINI; B KOPPEKTHOW (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

OpPEICTaBIATh pe3yiabTaThl pEIIeHUs 3aJadyd, OHKCIEPUMEHTAa, MCCIEJOBaHUs, IPOEKTaA;
CaMOCTOSITENIbHO  BBIOMpaTh (GopMaT BBICTYIUICHHS ¢ Yy4ETOM 3a1ad  [pEe3CHTAlud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

IOHUMaTh W MHCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaJbHOH paboOThl INpHU
pemeHNr y4eOHBIX 3aja4;, MPHHUMATh LEIb COBMECTHOM JIeSTENbHOCTH, TUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM paboOThI, pacmpenensTbh BUIbl padoT, JOrOBapHBAaThCs, 0OCYXIaTh
MPOIIeCC U PE3yIbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKUX JIHOJIEH;

y4acTBOBaTh B TPYNHNOBBIX Qopmax palboTel (00CyXIeHHs, OOMEH MHEHUH, «MO3roBbIe
IITYPMBI» W WHBIC); BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOW JICHCTBHS C
JPYTUMH 4JI€HaMH KOMaHJbl, OIIEHMBaTh KAadyecTBO CBOEro BKJaJa B OOMMH NPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pecynamuesnsie Oeticmeus, 0b6ecneuusaom Gopmuposanue cMulClo8bIX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuzanus:

COCTABIIAITh IUIAH, AITOPUTM pEHICHUS 3aJa4yH, BBIOUPATH CIIOCOO PEIICHHS C Y4ETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh
BapHaHThI pEUIeHUH ¢ y4€TOM HOBOM MH(OpMALIUH.

CaMOKOHTpOIIb:

BJIAJICTh HABBIKAMH TIO3HABATEILHOW PE(IEKCHH KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBHHA W
MBICIUTENIbHBIX  TPOLIECCOB, HMX  PE3YyJNbTaTOB; BIAJETh CIOCOOAMHU  CaMONPOBEPKH,
CaMOKOHTPOJIS MPOIIECCa U pe3ybTaTa PeHICHNs MaTeMaTHIECKOW 3a/1auu;

OpeIBUIETh TPYIHOCTH, KOTOPble MOT'YT BO3HUKHYTh IIpH PpELIEHUH 3a/a4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIECHHBIX OIIHNOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IENN U yCIOBUSAM, OOBSCHITh TMPUINHBI JTOCTHIKCHUS I
HEIOCTHXKEHUS ~ PE3yJbTaTOB  JCATENbHOCTH, HAaXOIUTh  OIIMOKY, JaBaThb  OIICHKY
IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI



OcBoenne yueOHOTO Kypca «Anrebpa W Hayalla MaTeMaTHMYECKOT'O aHajIM3a» Ha ypOBHE
cpeznHero odmiero o0pa3oBaHUs TODKHO 00ECIeunBaTh JOCTIDKCHHE CICTYIONIMX MPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

10 KUIACC

Yucaa ¥ BLIYUCTIEHUS

OnepupoBarh MOHATUSAMH: PAIMOHATBLHOEC U JCHCTBUTEIHHOE YHCIO, OOBIKHOBEHHAS W
JeCATUYHAS POOb, IPOLICHTHI.

BeimonHaTe  apudMeTHUecKue Omepanuud C pPANUOHAIBHBIMH ¥ JICHCTBUTEIBHBIMU
YHCIIaMU.

Beimonnsate npuOMMKEHHBIE BBIYMCICHUS, HCIOJIB3YS MpaBuia OKPYIJICHUs, JeaTh
MPUKUAKY U OLIEHKY pe3yJbTaTa BHIYHCICHUI.

OnepupoBaTh MOHATHSAME: CTENEHBb C IEJBIM MMOKa3aTeieM; CTaHaapTHas GopMma 3arucH
JNEHCTBUTENFHOTO YHCIIa, KOPEHb HATYpalIbHOM CTENEHU; HCIOJIb30BaTh MOAXOASIIYI0 (hopMy
3alUCH ACHCTBUTEIBHBIX YHCEII JUIsl peIICHUs MMPAKTUUECKUX 3a/1a4 U TIPEICTABIICHUS IaHHbBIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBHOIO yIJia; UCIOJIb30BaTh
3aIKCh MMPOU3BOIBLHOTO YTIIa Yepe3 0OpaTHBIC TPUTOHOMETPUIECKHE (DYHKIIHH.

YpaBHeHUs] 1 HEPABEHCTBA

OrniepupoBaTh MOHATUSIMH: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO; II€JIOE, pallMOHAIBHOE,
MPPALMOHATIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

BoinonusaTte  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBIP@XEHUMM W peliaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoinonHsaTe npeodpazoBaHus IENbIX, PAMOHAIBHBIX U HPPALMOHAIBHBIX BBIPAXKEHUNH U
pelaTbh OCHOBHBIE TUIIBI LIENBIX, PAMOHAJIBHBIX U UPPALMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHHsI M HEPaBEHCTBA JUIS PEIICHUS MAaTeMAaTHYECKUX 3a7ad M 3a7a4 U3
pa3IMyYHbIX 00JacTel HAYKH U PeabHOM KU3HU.

MOHGHHpOBaTB pPCAJIbHBIC CHUTyallUM Ha A3BIKC anre6p1>1, COCTaBJISITb BBIPAXKCHUA,
YpPaBHEHHUS, HEPABEHCTBA II0 YCJIOBUIO 3aJa4M, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHN U TPaPUKH

OnepupoBaTb NOHATUAMU: (PYHKIUS, CIOCOOBI 3a1aHUs (PYHKIMH, 00JaCcTh ONpeIeIeHUs 1
MHO’KECTBO 3HaU€HUN (QyHKIUY, rpa@uK QYHKINH, B3aUMHO OOpaTHbIE (PYHKIIUH.

OnepupoBaTh MOHATUAMHU: UYETHOCTH M HEYETHOCTh (YHKUMH, HYIW (YHKIHH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBatek rpaduky GyHKIMHA U1 pELIeHns ypaBHEHUH.

Crpouth u uyuTaTh rpaduku JUHEHHOW (QYHKIMHU, KBaJAPATHUYHOM (YHKIMH, CTEIIEHHOU
(YHKLIMU C LEbIM [TOKa3aTeNeM.

Ucnonb3oBarhk Tpaduku QyHKIIUN 71 MCCIIEIOBAHUS TPOIIECCOB M 3aBUCHMOCTEH IMpHU
peLIeHUH 3a/a4 M3 IpYTUX y4eOHBIX NPEAMETOB M PEabHOM JKU3HU; BhIpakaTh (opMyramu
3aBHCHUMOCTH MEK/y BETUYMHAMHU.

Hauyajia MaTeMaTH4€eCKOro aHaIu3a

OHepHpOBaTB HNOHATHUAMU. TI0CICIOBATCIBHOCTD, apI/I(l)MeTI/I‘-IeCKaSI U TCOMCTPHUYCCKas
IPOTPECCHU.

OrmepupoBaTh MOHATHAME: OECKOHEYHO YOBIBAIOIIasi FeOMETPUYUECKasi IPOrpeccusi, CyMma
0eCcKOHEUHO yOBIBaOIIEH reOMETPUIECKOI MPOrPecCHH.

3a/1aBaTh MOCIIEA0BATEILHOCTH PA3IMYHBIMH CIIOCOOAMHU.



Hcrnonb30BaTh CBOMCTBA MOCIEAOBATEIIBHOCTEM W MPOTrPECCUM Ul PELICHUS peabHbIX
3a[a4 MPUKJIAJIHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OHGpI/IpOBaTB IOHATUAMUN. MHOXECTBO, onepaunn Haad MHOKCCTBAMMU.

Hcrnonb30BaTh TEOPETHKO-MHOYKECTBEHHBIN ammaparT JJis ONUCAHUS PEATbHBIX MPOIECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.

OrnepupoBaTh NOHATHAMU: ONIPEICTICHUE, TEOPEMA, CIICICTBHE, TOKA3aTEIIbCTBO.
11 KJJACC

Yuciia 1 BLIYUCICHUA

OnepupoBaTb MNOHATHSAMH: HATypajJbHOE, LEJNO€ YHUCIO; HCIOJIb30BaTh IPU3HAKU
JEJIMMOCTH LIEJIBIX YHCEI, PA3JI0KCHUE YUCIIa HA IIPOCTBIE MHOXKHUTEIIN JJI PEIIEHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAJILHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHIATUAME: JIOTApU(M YKCIIA, TECITHIHBIC U HATYPaJIbHBIC JIOTAPU(MBIL.

YpaBHeHUs] 1 HEPABEHCTBA

[IpuMeHSTH CBOICTBA  CTEMEHW JUIS  MpeoOpa3oBaHUs  BBIPAKEHHIA;  OIEPHPOBATH
NOHATHAMM: II0KAa3aTEIbHOE YPAaBHEHME U HEPABEHCTBO; pPEIIATh OCHOBHBIE  THIIBI
II0OKa3aTEJIbHBIX YPABHEHHUM U HEPABEHCTB.

BeinonHATe mpeoOpa3oBaHUs BBIPAKEHUH, COAEpXKAIIMX JOrapu(Mmbl; ONEpUPOBATh
HNOHATUSIMM: JIOTapU(PMHUUECKOE YpPaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

Haxoauts pemenus NpocTelnx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPABHEHHN M €€ pEIICHHE; UCIIOJIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHMH JUUIS PELICHUs IPAKTUYECKUX 3a4a4.

Haxonuts pemieHus npoCcTEeNIINX CUCTEM U COBOKYITHOCTEH PAllMOHANIBHBIX YPABHEHUU U
HEPaBEHCTB.

MogenupoBaTh peajbHble CHTYyallMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 33Ja4M, UCCIIE0BATh MIOCTPOCHHBIE MOJIEH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUH U rpauKu

OnepupoBaTh MOHATUSAMU: IepUoAnYecKas (YHKIUSA, MPOMEKYTKH MOHOTOHHOCTH
(GyHKLNHU, TOUKH SKCTpeMyMa (DyHKIMH, HauOoiblllee U HauMEHblee 3HaueHHs (YHKLUUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIS Mccie0BaHus QYHKINH, 3alaHHOM rpaduKoMm.

OnepupoBaTb  NOHATUAMM:  TpaQUKH  [OKa3aTelIbHOM,  Jorapupmuyeckod  u
TPUTOHOMETPUUECKUX (PYHKUMI; N300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTU U UCIOJIB30BaTh
JUISl pEIIEHUs] YPAaBHEHUIN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JUHEHHBIX ypaBHEHUN U
MCIIOJIb30BATh UX Ul PEILICHUS] CUCTEMBI JINHENHBIX ypaBHEHUI.

Ucnonb3oBarhk Tpaduku (QyHKIUN I UCCIAEAOBAHUS TMPOIECCOB W 3aBUCHUMOCTEH W3
JPYTUX y4eOHBIX AUCHUILIUH.

Havaja maTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh MOHATUSMH: HETIPEpPbIBHAS (DYHKLIUS; TPOU3BOIHAS (PYHKIIMH; HCIIOIB30BATh
reOMeTpUUYECKUN U (PU3NYECKUI CMBICI IPOU3BOJIHOM ISl peLIeHHS 3a/1a4.

HaxoauTe npou3BOAHBIE 3JIEMEHTAPHBIX (YHKUIUN, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEIECHHUS, YACTHOTO (PYHKIIUH.

Hcnonb30BaTh MPOM3BOIHYIO JUIS HCCIEAOBaHUS (YHKIMH HAa MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHATh PE3YIbTATHI UCCIEAOBAHUS K IOCTPOECHUIO TPa(UKOB.

Hcnonb30BaTh IPOU3BOAHYIO IS HAXOXKICHUs HAWIy4dlLIEro PELICHUs B MPUKIAJHBIX, B
TOM YHCJIE COLMAIBHO-DKOHOMMYECKHX, 3aa4ax.



OnepupoBaTh TOHATUSMHU: MEPBOOOpPA3HAsi M HMHTETPA; MOHMUMATh T€OMETPUYECKHHA H
(bU3HYECKUI CMBICIT HHTETpaa.

HaxomuTe mepBooOpa3Hble 3JIEMEHTAPHBIX (YHKIIHMH;, BBIYUCISATH MHTErpai mo (opmyse
Herorona—JleiiOuuma.

Pemarhs mpukiamHble 337a4d, B TOM YHCIE COIHAIBHO-DKOHOMUYECKOTO U (PU3MYECKOTro
XapakTepa, CpeJICTBAMH MaTEeMaTHYECKOTO aHAIH3a.

4. TEMATHYECKOE IINTAHUPOBAHUE C YKA3SAHUEM KOJIMYECTBA YACOB,
OTBOAMMBIX HA NU3YUEHUE KAKIOHU TEMbI

10 KJIACC

Ne | HaumenoBanue | Koan Buanl nesiteibHOCTH JIeKTPOHHbIE

n/n pa3aenoB u 4ecTB (uudposbie)
TeM 0 oOpa3oBaTeJibHbIE

NMPOrpamMmbl JacoB pecypchbl

1 MHoxecTBa 14 | Ucnonb3oBaTh TeopeTuko- | bubnuoreka [{OK
palMOHAIBHBIX MHOXKECTBEHHBIH anmapart Juis onucanus | https://m.edsoo.ru/
u XOJa pelIeHnss MaTeMaTHYeCKuX 3a1a4, a | 1568aba3
JeCTBUTEIbHBI TaKXe PeaJbHBIX MPOILECCOB H SBJICHUH,
X YHCe. IIPU PEIlIeHUH 3a7a4 U3 APYruX yu4eOHBIX
ParnmonanbHbie npeameroB. OnepupoBaTh MOHATHUSIMH:
ypaBHEHUS U paloHaIbHOE YHCIIO, JACWCTBUTEIHHOE
HEpaBEHCTBA 9HCIIO, OOBIKHOBEHHAs IpoOb,
JeCSITHYHAS IpoOob, MPOLIEHTHI.
BeImonHATE apudMeTndyeckne onepariu
C palOHATIbHBIMU U JIEHCTBUTEIBHBIMU
YHCIIaMH; TPUOIMKEHHBIE BBIYMCIICHUS,
UCIIONB3YS MpaBuia OKpyrieHus. Jlenarsb
NPUKUIKY W OIEHKY  pe3yibTara
BbIuUCIeHNH. OnepupoBaTh MOHATHIMM:
TOKIECTBO, ypaBHEHHE, HEPABEHCTBO;
[eJI0€ W PalUOHAJIbHOE YpaBHEHHE,
HEPaBEHCTBO. BrimonHsaTh
npeoOpa3oBaHus IENBIX u
palMOHANBHBIX  BBIpAKEHMM. Pemars
OCHOBHBIE THUTIBI IENBIX
UppaIMOHATEHBIX ypaBHEHUI u
HepaBeHCTB. [IpuMeHsTh palmoHaNIbHbIE
YpaBHEHHSI ¥ HEPABEHCTBA ISl PEIICHHS
MaTeMaTHYeCKuX 3a7ady © 33734 U3
pa3IMYHbIX 00JIacTel HAyKU U peanbHON
YKU3HU

2 OyHKINU U 6 OnepupoBarh mnoHsTUsMH:  (GyHKIUS, | bubnmuoreka [IOK
rpaduKu. crmocoObl 3amanust GyHKouw, B3auMHO | https://m.edsoo.ru/
CreneHs ¢ oOpaTHbIE GyHKITUY, obmacts | 1568aba3

LEJIBIM ONpeNieIeHusT U MHOXKECTBO 3HAuCHHH
ITOKa3aTeNeM ¢byHKIMH, rpa@uk GYHKIUU; YETHOCTh U
HEUETHOCTh (YHKUUHU, HYIH (QYHKIUH,
IPOMEXYTKH 3HaKOIMOCTOSHCTBA.
BeinonuaTe npeoOpa3oBaHusl CTEMEHEH C
nensIM  mokaszareneM.  VMcmomb3oBath
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CTaH/IapTHYIO
JIEUCTBUTEIILHOTO YyucIa.
dopmynupoBaTh U HLIIOCTPUPOBATH
rpaduyuecku CBOMCTBa CTENEHHOMN
GyHKIHH. Bripaxxats dbopmynamu
3aBUCHMOCTH  MEXIYy  BEIMYUHAMHU.
Hcnonp3oBath HU(pOBBIE pecypehl s
noctpoeHus rpadukoB  QyHKIUH H
M3YYEHHUS UX CBOWCTB.

bopmy 3amucH

Apudmernueck
Wi KOpEeHb N—Oi
CTETEHHU.
Hppaunonaiba
bI€ YPaBHEHHUS U
HEpaBEHCTBA

18

dopMynHpOBaTh, 3aIMChIBATh B
CHUMBOJIMYECKON dopme u
WUIIOCTPUPOBATh IIPUMEpPaMHU CBOMICTBa
KOpHS N-0Ml  CTENEHU. BpINOIHATH
peoOpazoBaHus UPpaLMOHATIBHBIX
Bblpa)keHUIl. Pemiate OCHOBHBIE THIIBI
UppaMOHATBHBIX ypaBHEHUI "
HepaBeHCTB. [IpUMEHATh I peleHus
pa3aMuYHBIX  3aja4y  MppaluoHaJbHbIE
ypaBHeHMsT U HepaBeHCTBA. CTpouTh,
YUTaTh TpapuK KOPHS N-Oil CTENeHH.
Hcnonb3oBate LUGPPOBBIE PECYpPChl IS
noctpoeHuss rpadukoB  QyHKOHA H
U3y4YEHUs UX CBOMCTB.

bubmuoreka [JOK
https://m.edsoo.ru/
1568aba3

DopMyiibl
TPUTOHOMETPHH.
Tpuronomerpuu
€CKue
YpaBHEHUS

22

OnepupoBatb HNOHATUAMU: CUHYC,
KOCHHYC U TaHI'€HC IPOU3BOJIBHOIO YIJIA.
Hcnonp30BaTh  3alMCh  MTPOU3BOJIBHOTO
yria yepes oOpaTHbIe
TPUTOHOMETPUYECKHE GyHKIIH.
BelinonsaTe npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUI.
Pemats OCHOBHBIE THIIBI
TPUTOHOMETPUYECKUX YPABHEHHIA.

bu6mmoreka [IOK
https://m.edsoo.ru/
1568aba3

IlocnenoBarenn
HOCTH U
MIPOrpeccuun

OnepupoBaTh MMOHSATHSMH:
MOCJIEIOBATEILHOCTD, apu(pMETHIECKaAs U
reoMeTpuyecKas MIPOTPECCUU;
OECKOHEYHO yObIBaro1as
reoMeTpuYecKas Mporpeccus, Ccymma
OECKOHEYHO yObIBaromiei
T€OMETPUUYECKOW MPOTpeccuu. 3aJaBaTh
MOCJIEIOBATEILHOCTH pa3IUYHBIMHU
croco0aMu. [IpumensaTsb bopmyny
CJIOKHBIX TIPOIEHTOB ISl PEIICHUS 3a7a9
u3 peanbHOMI MPaKTUKH (c
HCIOJIb30BaHUEM KaJIbKYJIATOPA).
Hcnonb3oBaTh CBOMCTBA
MOCJIEIOBATEILHOCTEN U MPOTPECCUid IS
pelIeHus] pealibHbIX 3a/lay MPUKJIAAHOTO
Xapaxkrepa.

bu6mmoreka [JOK
https://m.edsoo.ru/
1568aba3

[ToBTOpEHME,
0000111eHNE,
cucreMaTrmni3anusia
3HaHUH

[IpuMeHATh OCHOBHBIE TMOHATUS Kypca
anreOppl W Hayal MaTeMaTU4YeCKOro
aHajau3a Uil pelleHus  3ajJa4 U3
peasIbHOM KU3HU M JAPYTUX HIKOJBHBIX

bu6nmoreka [JOK
https://m.edsoo.ru/
1568aba3
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JUCLIUTLINH.

OBIIEE
KOJIMYECTBO
YACOB IO
MMPOTPAMME

68




11 KJIACC

Ne | HaumenoBanue | Koiu Buabl 1eAreJbHOCTH DJIEeKTPOHHBIE
n/n pa3aesioB u 4ecTB (undposbie)
TeM 0 o0pa3oBaTe/bHbIE
NPOrpaMMmblI 4acoB pecypchl
1 Crenens c 12 ®opMyIMpoBaTh, 3aIIMCHIBATH B bubmumoreka [IOK
panroHaIbHBIM CHUMBOJIMYECKOU (hopMe U https://m.edsoo.ru/f
MOKa3aTeJIeM. WUTIOCTPUPOBATh IpUMepamu cBoiictBa | 11cdafd
[TokazarenbHas creneHu. [IpumMeHsATh CBOMCTBA CTENIEHU
byHKIHSA. JUIsl IpeoOpa3oBaHMsI BbIPAKEHUH.
IToka3zarenbHble ®opMynupoBaTh U WILIIOCTPUPOBATH
ypaBHEHUS U rpadu4ecKy CBOWCTBA IMOKA3aTEIbHOM
HEpaBEHCTBA ¢byHkuuu. Pemars OCHOBHbIE TUIIBI
II0KA3aTENIbHBIX YPABHEHUN U
HepaBeHCTB. Mcnonb30Bath UPpoBbIE
pecypcehl it HOCTPOCHUS TPaPUKOB
GYHKIMI 1 U3yYeHHs] UX CBOWCTB
2 Jlorapudmuueck 12 @opMyJIMpPOBATh, 3AMUCHIBATH B bubnnorexa [HOK
ast QyHKIHUA. CHUMBOJIMYECKOU hopMe U https://m.edsoo.ru/f
Jlorapudmuueck WUTIOCTPUPOBATh pUMepamu cBoiictBa | 11cdafd
ue YpaBHEHUS U aorapudma. BeinosnssaTe
HEpaBEHCTBa peoOpa3oBaHus BhIPAXKEHU,
coJiepKalIUX Jorapu(Msl.
®opMyIMpoBaTh U UIUTFOCTPUPOBATH
rpauuecKu CBOMCTBA JorapupMUUECKOM
¢ynknuu. Pemarbs OCHOBHBIE THITBI
Jorapu(pMHUUECKUX YpaBHEHUN U
HepaBeHCTB. Mcnonbp3oBaTh UG pOBbIE
pecypcesl 11 HOCTPOEHUS TpadUKOB
(GYHKIUHI U U3y4EeHUsI UX CBOWCTB.
3HAaKOMUTbBCS C HICTOPUEH pa3BUTHS
MaTeMaTHKH
3 Tpuronomerpuy 9 OnepupoBathb MoHsATHEM Nepuoanyeckas | bubmuorexka [JOK
ecKre QyHKITHH ¢byuknusa. CTpOUTh, aHATU3UPOBATH, https://m.edsoo.ru/f
U UX TpaduKH. CpaBHUBATh rpauKu 11c4afd
Tpuronomerpuu TPUTOHOMETPUUECKUX (PYHKIIMM.
€CKHue ®opMynupoBaTh U WILTIOCTPUPOBATH
HEpaBEeHCTBa rpaduuecku cBoiicTBa
TpUTrOHOMETpHUYEeCKUX (yHKUUH. Pemars
MpOCTEHIIe TPUTOHOMETPUYECKUE
HepaBeHCTBa. Mcnonb3oBath rpaduku
JUTSL PETICHUST TPUTOHOMETPUIECKIX
HepaBeHCTB. Mcnonb3oBath 1(poBbIe
pecypchl AJisi OCTPOEHUs rpauKoB
(GYHKIMN ¥ U3yYEHUS] UX CBOMCTB
4 [IpounzBoHasi. 24 OnepupoBaTh NOHATUAMU: HenpepbiBHas | bubmuoreka [IOK
[Tpumenenue (byHKIMS; TPOU3BOIHAS (DYHKIUH. https://m.edsoo.ru/f
MTPOU3BOTHOM Hcronp30BaTh TeOMETPUICCKHIA U 11c4afd

(bu3nUecKuit CMBICT IPOU3BOTHOMN /ISt
pemeHus 3ana4. Haxoqurs npou3BoaHbIe
AJIEMEHTAPHBIX (DYHKIUN, BBIYUCIISTD
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IIPOU3BOHBIE CYMMBI, IPOU3BEICHMS,
qacTHOTrO (yHKIMHU. Vcrions30BaTh
IIPOU3BOJHYIO JUIsl HCCIIEIOBAHUS
(GyHKIMY HA MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHATH PE3YJIbTaThI
UCCIICIOBAaHHS K TOCTPOSHHIO TPa(hUKOB.
[TpyuMeHATH NPOU3BOIHYIO IS
HAaXO0’KJICHUs HAWIY4YILIEro peLIcHs B
IIPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-
HKOHOMUYECKUX, 3a/1a4aX. 3HAKOMUTHCS
C UCTOpPHEH pa3BUTUS MAaTEMATHYECKOTO
aHaJM3a.

5 WNurerpain u ero
MIPUMEHEHUS

OnepupoBaTh MOHITUSMHU:
nepBooOpasHas, uaTerpai. Haxoaursb
NIEpPBOOOPA3HBIC AIEMEHTAPHBIX
GYHKINH; BEIYUCISTH HHTETPAJ 110
dopmyne Herorona—JleitOnuna.
3HAKOMHTBHCS C UCTOPHEH Pa3BUTHS
MaTEeMaTHYECKOro aHaJIN3a

bu6mmoreka [IOK
https://m.edsoo.ru/f
11c4afd

6 Cuctemsr
ypaBHEHUH

12

OnepupoBaTh NOHATUSAMH: CUCTEMA
JIMHEWHBIX YPAaBHEHUN U €€ pelleHue.
Hcrnons30BaTh cUCTEMY JIMHEMHBIX
YPaBHEHHUH Ul PEIIECHUS IPAKTUYECKUX
3amad. HaxoauTe pemenns npocTenmx
CUCTEM U COBOKYITHOCTEH paliMOHAIbHBIX
ypaBHEHUH 1 HEpaBeHCTB. Mcnoyib30BaTh
rpaduKu GYHKUUHN 1715 pereHHs
ypaBHeHU. MoienupoBarh peajabHble
CUTYallUU Ha A3bIKE aJIreOpbl, COCTaBIATh
BBIPAKECHMSI, YDAaBHEHHUsI, HEPABEHCTBA U
CHUCTEMBI 110 YCJIOBHIO 33]1a4H,
HCCIIEN0BATh IOCTPOCHHBIE MOJEIIH C
UCIOJIb30BaHUEM alnapaTa ajireopsl

bu6mmoreka [IOK
https://m.edsoo.ru/f
11c4afd

7 Harypanbnsle n
L[eNble Yncia

OnepupoBaTh MOHATUSAMU: HATYPATIBHOE
4KCIIO, 1enoe yucio. Mcnonb3oBars
IIPU3HAKY JEJIMMOCTH LENBIX YHUCEIT,
Pa3IoKEHHUE YHCIIa Ha TIPOCTHIE
MHOXHUTENH JUJIS1 PEIICHUs 3a7a4

bu6mmoreka [IOK
https://m.edsoo.ru/f
11c4afd

8 IloBTOpEHME,
000011IcHNE,
cucTeMaTu3anus
3HaHUHI

18

Pemate nmpukiagHele 3a1a4u U3
pa3INyYHbIX 00JacTel HayKH U peaibHOM
JKU3HU C IIOMOLIBIO OCHOBHBIX ITOHATUI
Kypca anredpbl 1 Havas
MaTeMaTHYeCcKOro aHanusa. Beiouparts
ONTUMAJIbHBIE CLIOCOOBI BBIYUCIICHUH.
Hcrnons30Bath 15 peLIeHUs 3a1a4
YPaBHEHUsI, HEPABEHCTBA U CHCTEMBI
ypaBHEHH, CBOWCTBa (PyHKIUI 1

rpadukoB

bu6nmoreka [JOK
https://m.edsoo.ru/f
11c4afd
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