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MNOSICHUTEJIBHAS 3AIIMCKA

Pa6ouast mporpamma yueGHOTO Kypca «Anrebpa u Hadajga MaTeMaTHIeCKoro
aHanu3a» 6a30BOro ypoBHs s obyuaromuxes 10 —11 kmaccos pa3paboraHa Ha
ocHoBe ®elepankHOro TOCyJapCTBEHHOr0 00pa30BaTENIPHOrO CTAHAAPTa CPEIHET0
obmero oOpa3oBaHufA, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOoBaHUH,
NpeIbSBISEMbIX K MaTeMaTH4ecKOMy 00pa3soBaHWIO, M TPAAWLHH POCCHICKOTO
obpazopanus. Peamuzanust mporpaMMbl obecrevrBaeT OBNAJeHUE KIOUEBHIMH
KOMIIETEHI[USAMHU, COCTABISIOIIMMUA OCHOBY [JIsI CaMOpPa3BUTHS W HENPEPbIBHOI'O
00pa30BaHus, LEJOCTHOCTh OOLIEKYIBTYPHOTO, IMIHOCTHOTO U [O3HABATEJILHOIO
Pa3BUTHS TUIHOCTU O0YIarOIHXCA.

IEJU U3YUYEHUSI VYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTH4eCcKOro aHanu3ay SBISETCA OJHUM U3
Hauboee 3HAYMMBIX B IporpamMmMe craplieil IIKONBI, MOCKOIBKY, C OXHOH
CTOPOHBI, OH OOeCreuMBaeT WHCTPYMEHTaNbHYIO 0asy Juis H3y4eHHS BCeX
eCTECTBEHHO-HAY4HBIX KYPCOB, a C JPYTrofl CTOPOHBI, ()OPMHUPYET JOIHHYECKOE U
aBCTPaKTHOE MBILUIEHHE YYaLIMXCS HA YPOBHE, HEOOXOMXMMOM [/ OCBOCHUA
KypcoB HMH(OPMATHKH, OOIIECTBO3HAHMUS, HMCTOPHHU, CIOBECHOCTH. B pamxkax
JaHHOTO Kypca Y4YallHMecs OBJIa[€BalT YHHBEPCAIbHBIM SA3BIKOM COBPEMEHHOM
HAYKH, KoTopasd GpopMy/IUpyeT CBOU TOCTHKEHUA B MaTeMaTH4ecKoil dopme.

Kypc anre6psl 1 Hayal MaTeMaTUYECKOTO aHaIH3a 3aK/Ia[bIBacT OCHOBY s
YCIENIHOTO OBJNAJECHUS 3aKOHAMHM (U3MKH, XWMHH, OHOIOTHH, HNOHHUMAHHUS
OCHOBHBIX TEHACHIMH DJKOHOMHKH ¥ OOIIECTBEHHOH JKU3HM, IIO3BOJAET
OpPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHAX,
YBEpPEeHHO MCIONB30BaTh MX B MOBCEIHEBHOM XKU3HA. B TOXe BpeMs OBIAICHHE
aGCTpaKTHBIMH M JIOTHYECKH CTPOTHMH MaTeMaTHYeCKMMH KOHCTPYKIHAMH
pasBUBAaeT yMEHHE HAXOINTb 3aKOHOMEPHOCTH, OOOCHOBBIBATE HMCTUHHOCTDH
YTBEPIK/IEHHS, MCIIO/b30BaTh 0000IIEHNe U KOHKPETU3ALHIO, abcTparupoBaHue U
aHaJIOrHIo, GOPMUpYET KPEaTHBHOE H KPUTHUECKOe MbllieHue. B xone nsyyenus
anrebpsl M HAaual MaTeMaTH4ecKOTO aHaju3a B CTapliell WIKOe ydalluecs
MOJNYYaloT HOBBIM OMNBIT pPelIeHHA TPUKIAJHBIX 33734, CaMOCTOATEIBHOTrO
[IOCTPOEHHS MATeMAaTU4eCKUX Mofenedl peanbHbIX CHTYyalHil M HHTEPIPETauny
MONYYEeHHBIX  pEIICHHH, 3HAKOMATCS € IPUMEpaMH  MaTeMaTHIeCKHX
3aKOHOMEpHOCTeii B NpHpOJAe, Hayke U B HWCKYCCTBE, C BBIIAIOIIHMUCA
MaTeEMATHYECKUMHU OTKPBITHAMHU U UX aBTOPAMH.

Kypc obnanaer 3Ha4MTE/IbHBIM BOCHHTATENBHBIM IOTCHIHATOM, KOTOPLIH
peanusyeTcsi Kak uyepe3 yd4eOHbIH Marepual, cmocobcTBYOUIHE (HOPMUPOBAHHIO
HAYYHOTO MHpPOBO33DEHHs, TaK M 4epe3 CHeUH(UKY Y4eOHOH MIeATeNLHOCTH,



Tpelyroluei CaMOCTOSATENIEHOCTH, aKKypaTHOCTH, IPOIONAKUTENBLHOM
KOHIIEHTPALWK BHIMaHHs H OTBETCTBEHHOCTH 32 MOTy4eHHBIH pe3yibTaT.

B ocHOBe MeTONMKHM OOyueHus anrebpe M HavalnaM MaTeMaTHIeCKOro
QHAIM3A JIEKHUT NeITeTbHOCTHEIN IPHHIIUI 00y IeHNUSL.

CTpyKTypa Kypca «Anredpa 1 Hayalla MaTeMaTHIECKOro aHalnu3a» BKIOYacT
ClefyIOlIMe COMAEPKATENbHO-METOMYeCKHE JIMHUM: «HHCTa ¥ BBIMHUCICHUS?,
«DyHkuud ¥ rpaduku», «YpaBHeHMA M HCPAaBCHCTBAY, «Hauana
MaTeMaTHdecKkoro amanu3a», «MHoxecTBa U JIOTMKa». Bce OCHOBHBIC
coflepKaTeIbHO-METOANYESCKHe JIMHMA H3y4aloTCs Ha MPOTSDKEHMH ABYX JIET
00yueHHs B cTapiueil IKoje, eCTECTBEHHO AOMOIHASL APYT APYra W MOCTEICHHO
HACHIASCh HOBBIMM TeMaMH M  pasgenaMu. JlaHHBIE Kypc  SABIACTCH
MHTErPaTHBHEIM, [OCKONBKY OOBEIMHAET B cebe CojepKaHue HECKONBKHX
MaTeMaTHIEeCKHX JMCLHIUIHH: aIreépa, TPUTOHOMETpPHs, MaTeMaTHIECKUH aHau3,
Teopuss MHOJKeCTB H jp. I1o Mepe TOro Kak y4YallUecs OBIaNeBAIOT BCE Oonee
ITUPOKHM MaTeMaTHUECKHM armapaToM, Y HUX MOC/IeI0BATEIbHO GopmupyeTcsa U
COBEpLICHCTBYETCS yMEHMe CTPOUTh MATEMATHYeCKyH MOJenb peasibHOMI
CHUTyallMd, NPHMEHATh 3HaHUsA, TOJy4YeHHBIE B Kypce «Anrebpa un Havana
MATeMAaTHYECKOro AHATU3a», IUI PelleHHs CaMOCTOSTENBHO CHOPMYTMpPOBaHHOMN
MaTeMaTHUecKol 3a/1au, a 3aTeM HHTEpPIPETHPOBATh MOMYYEHHBIH pe3yibTar.

CogepskaTesbHO-MeTOANYECKas JUHUS «YHcna U BbIMUCICHHD» 3aBepIIacT
(dhopMHpOBaHHE HABBIKOB MCII0JIb30BAHUA NeHCTBUTENBLHBIX YUCEN, KOTOpOoe OBLIO
HAYaTO B OCHOBHOW wiKoie. B crapmieil mkosie ocoboe BHUMaHME YIemseTcs
hOPMHUPOBAHHIO IIPOYHBIX BBIYHUCIHTENBHBIX HABBIKOB, BK/IIOHYAKONIMX B ceds
MCIIONG30BAHME DPAUUYHBIX (OPM 3aMMCH JACHCTBUTENBHOrO YHCIa, YMCHHE
PALMOHANBHO BBINOHATE ACHCTBHA C HUMH, J€/aTh NPUKHIKY, OLCHUBATH
pesynpTar. OOydaromuecs IOJy4atoT HaBbIKH NpUOTHKEHHBIX BBIYMCIICHHUH,
BRITIOJHEHHs] JEeHCTBHH C YHUCIaMH, 3alMCAHHBIME B CTAHIAapTHOH dQopwme,
MCTIONb30BAHMA MAaTEMATHYECKHX KOHCTAHT, OLIEHUBAHUSI YHCIIOBLIX BRIPKESHHUH.

Jlunns «YpaBHEHHS M HEPABEHCTBA» PEeAM3yeTcsl Ha TPOTSIKEHUH BCEro
obyueHHs B cTapiieil IIKOJe, I[OCKOJBKY B KaXIOM pasjeie NporpaMMbl
MpeIyCMOTPEHO pellieHue COOTBETCTBYIOMIMX 3a/ad. O6yuaromuecs: oBlIaaeBaloT
Pa3IUYHBIMA METOJaMU pellleHHs LENbIX, PAlHOHANbHbIX, HppPalMOHATBHBLX,
MoKa3aTelbHBIX, JOrapu@MHYECKHX U  TPUTOHOMETPHYCCKHUX YpaBHeHHH,
HepaBeHCTB U uX cucTeM. [Tony4deHHbIe yMEHHs HCTIOJB3YOTCA IIPH HCCIEIOBAHMH
(QYHKIHMIA ¢ TOMOILIBIO MPOM3BOAHOM, PelIeHHH MPUKIAIHBIX 33/ad U 3ajad Ha
HAXOXKJEeHWe HAWOOIBIIMX W HAMMEHBIUMX 3HaueHMA QyHKUuH. JlaHHas
comepxarenbHas JMHHS BKmoyaeT B cebd Takke (opMHpOBaHHUE yMEHUH
BBINOJIHSTh PAcyéThl 10 (GopMysiaM, NpeodpasoBaHMs LEJbIX, PAMOHAIBHBIX,
MppPALMOHAIIBHBIX U TPHTOHOMETPHYECKHX BBIPAKEHHH, a TakKe BblpaKEeHUH,



colepKalluX CTENeHd M Jorapudmel. brmaromaps u3yueHHIo anre0Gpanvyeckoro
MaTepualla MMPOUCXOOUT ﬂaﬂbHeﬁmee Pa3BHUTHE alropuTMHYeCcKoro Hu
a0CTPaKTHOrO MBIIUIEHUS Yy4yaluxcs, (GOPMHUPYIOTCS HABBIKM JAeIyKTHBHBIX
paccykneHui, paboTel ¢  CHUMBOJBHBIMH  (oOpMaMu,  MpeaCTaBICHUS
3aKOHOMEPHOCTEN ¥ 3aBHCHMOCTEN B BUIE PABEHCTB M HEpaBeHCTB. Anrebdpa
npemnaraer d¢b¢eKTUBHbIE HHCTPYMEHTHI Uil pelleHus TNPAKTHYEeCKHX |
€CTECTBCHHO-HAYYIHBIX 3a1a4, HarJAIHO AEMOHCTPHUPYET CBOH BO3MOXHOCTH Kak
A3bIKa HAYKH.

ConepxxatenbHo-MeTonu4eckass NUHUA «DyHKUUM M rpaduKU» TECHO
TePeIIeTAeTCS ¢ APYTUMHU JUHUSAMHU Kypca, TIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1aéT
MOCJICIOBATEILHOCTD HU3y4eHHS MaTepuaa. Hzyuenue CTETICHHOM,
TI0Ka3aTeNbHOH, JJorapu(pMUYecKol U TPHTOHOMETPUUYECKUX (DYHKIIHIA, UX CBONCTB
U rpauKoB, HCIOJIb30BaHUE (QYHKLMI [UIsl pelieHus 3a7a4d U3 APYrHX y4eOHBIX
[IPEIMETOB U PEeANLHON XHU3HU TECHO CBA3aHO KaK C MATEeMaTHYECKHUM aHaTTH30M,
TaK M C PEUIEHHWEM YpaBHEHHH M HepaBeHCTB. [Ipu 3ToM GosblIOE BHHMaHHE
yaensgercs GOpMHUPOBAHUIO YMEHHS BBIPaXKaTh (POPMYIAMHU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMU BENTHYMHAMH, HCCIIEN0BATh IOJIY4YeHHble (YHKLMH, CTPOUTH HX
rpaduku. Marepuan 3Toil comepskaTelbHONH JUHUU HAlleNleH HAa Pa3BUTHE YMEHUi
M HaBbIKOB, MO3BOJIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIY BeIHYHHAMH B
paznuuHON (opMe: aHaIUTHUYeCKOH, rpaduueckoil M cioBecHoi. Ero usyuenue
CHocoOCTByeT pa3BUTHIO AJITOPUTMHYECKOTO MBIILIEHHS, CIIOCOOHOCTH K
0000IIECHUIO 1 KOHKPETU3aLuH, UCTIOIb30BaHUIO aHATIOTHH.

CopmepxarenbHas auHHs «Hauama MaTeMaTHUeCKOro aHaIH3a» IO3BOJIAET
CYLLECTBEHHO pAacIIMPUTh KPyr KaK MareMaTUYeCKHX, TaK M IPUKJIAIHBIX 3a/ad,
JOCTYITHBIX 00Y4aloLMMCsl, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTE UCCIENOBATH U
CTpouTh rpabuku GYHKUUA, ONpeAessTh WX HauOOIbIIHEe H HaUMEHBIINE
3HA4Y€HWsA, BBIYUCIATH MUIOMAnd (Guryp M oObEMBI Tell, HAXOOHUTh CKOPOCTH H
YCKOpeHHs TmpoleccoB. JlaHHasg coJepiKaTelbHas IJMHUS OTKPbIBaeT HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MaTeMaTHYeCKUX MoJelell peanbHBIX CHTYaIlHi,
HAXOXICHUS HaWIy4dllIero pelIeHHs B NPUKIAOHBIX, B TOM YHCJIE COLHMAILHO-
KOHOMHYECKHX, 3aladyaX. 3HAKOMCTBO C OCHOBAMH MaTeMaTH4YeCKOro aHajln3a
CIIOCOOCTBYET PA3BUTHIO AOCTPAKTHOTO, (POPMABHO-IOTUYECKOr0 U KPeaTUBHOTO
MBLILICHHS, (OPMHPOBAHHIO YMEHHH paclmo3HaBaTh MPOSABICHHS 3aKOHOB
MaTeMaTHKd B HayKe, TexXHHKe M HcKyccTBe. OOyyarolmdecss y3HAIOT O
BBIJAIOLIUXCA Pe3y/bTaTaX, MOJYyYeHHbIX B XOA€ pa3BHTHA MaTEeMAaTHKH Kak
HayK{, X HX aBTOpax.

COJIep)KaTeJIBHO—MGTO,I[H‘IQCK&H TuHus «MHOecTBa U JIOTHKAa» B OCHOBHOM
NOCBSIICHA  JIEMEHTaM  TEOPUM  MHOXKECTB.  |eOpeTHKO-MHOXECTBEHHBIE
NPEJCTABJIIEHNs MPOHU3BIBAIOT BECh KYPC ILKOJIBHOM MAaTeMaTUKH U IpeaiararoT



HaunboJsiee yHUBEpPCAIbHBINA A3bIK, 00bEIUHAIOLIMN BCe pa3lelbl MaTeMaTHKU U eé
HpHHO}KeHHﬁ, OHY CBA3BIBAIOT pa3HbIe MaTEeMaTH4YECKHME AUCIHUIIIHNHBI B €IHHOE
IeJioc. HOBTOMy BaXXHO IOaTb BO3MOXHOCTH ILIKOJBHHUKY MNOHHMAaTb TEOPETUKO-
MHOKECTBEHHBIH S3BIK COBpeMeHHOfI MaTcMaTHKH H HCIIOJIB30BaThk €ro A
BBIP&KEHUA CBOUX MBICIIEH.

B kypce «Anrebpa u Havana MaTeMaTM4YeCKOIO aHAJIU3a» IPUCYTCTBYIOT
TaKXxe OCHOBEI MaTeMaTHYCCKOIro MOJC/IHpOBaHHA, KOTOPBIC I[IpHU3BaHEbl
c(hopMHPOBaTh HABBIKU ITOCTPOCHHS MOJENEH PealbHbIX CUTYALHH, UCCIIET0BAHHA
ATHX MOJEJIEH C IIOMOIIbIO arriapara aﬂre6pm H MaTEMaTH4YCCKOI'0 aHallk3a H
HMHTEPIPETAllMH NMOJYUYCHHBIX PE3YIIBTATOB. Takue 3amaHusi BIieTeHLl B KaXKIIBIH
U3 pa3[ielloB IPOrpaMMBl, MOCKOJIBKY BECh MaTepHal Kypca IIHPOKO UCIOIb3yeTCs
A1 peIIeHUs IMPHUKIIadHBIX 3aaad. HpH PEHICHHUH pPCaJIbHBIX IIPAaKTHUYECKHX 3a1ad
y4Yalluecs pa3BHBAIOT HAOMIOZATeNbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH,
aGCTpaFHpOBaTbCH, HCITOJB30BaTh aHaJIOI'HHO, 0606H_IaTb H KOHKpPETH3HUPOBATH
npobnemy. JlestenbHOCTh MO (GOPMHPOBAHHIO HABBIKOB peEIlEeHHS MPHKIATHBIX
3aJa4 OpraHM3yeTcs B IIPOLECCEe M3YYEeHUA BCEX TeM Kypca «Asredbpa v Hayama
MaTeMaTHYeCKOro aHalIu3ay.

MECTO YYEBHOI'O KYPCA B YYUEBHOM ILJIAHE

B yueGHOM IUIaHe Ha H3ydeHHe Kypca anreOpsl U HaYal MATEMATHYECKOIO

aHan3a Ha 0a30BOM ypoOBHe OTBOAUTCA 2 yaca B Hezmemo B 10 knacce u 3 yaca B
Heznemo B 11 knacce, Bcero 3a aBa roga o0yuenus — 170 qacos.



COIEPKAHHUE YYEBHOI'O KYPCA

10 KJACC

Yuciia 4 BbIYHCIEHHRA

PaunoHanpHble 4Mcia. OOBIKHOBEHHBIE W JECATUYHBIE ApOOH, MPOIEHTHI,
OECKOHEYHBIE  TIEpHOJMueckre  OpoOH. ApUDMETHYECKHE  Omepalud ¢
palMOHAIBHBIME YHCIaMH, TIPeo0pa3oBaHys YHC/IOBBIX BeIpaeHHH. lIpuMeHeHHe
npoGeil U MPOLEHTOB ISl PeLICHHUs NMPUKIAJHBIX 337a4 M3 PasiIM4HBIX OTpacien
3HAaHUHN U peaJlbHOM KU3HH.

JleficTBUTENbHEIE uMcIa. PaluoHanbHble M HMppalldOHANBHBIE YMCIIA.
ApudMeTHUECKHE OIEpalUd ¢ JeHCTBUTENbHBIMU uHcnaMu. [Tpubnuxénusie
BBIYHCIIEHHS, IPABUIIa OKPYTTICHHA, TPUKUIKA U OLIEHKA Pe3y/IbTaTa BEIYUCICHUH.

Crenenp ¢ LensIM mokasateneMm. CraHpapTHasd (¢opMma  3alucH
JeiicTBUTENBEHOr0  4hcaa.  Mcmonb3oBaHue — IOAXOAAMIEH  (QOPMBI  3alMCH
ICHCTBUTEIbHBIX YHCEN I pellleHds] NPaKTUYeCKHMX 3a1ad M Ipe/CTaBlICHUS
JaHHBIX.

Apubmeruueckuil  KopeHb  HaTypanbHOM  cremeHu.  JledctBus ¢
aprMeTHIeCKUMH KOPHAMH HATYpalbHOH CTETICHH.

CHHyc, KOCHHYC ¥ TaHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCJI0BOIO apryMeHTa.

YpaBHeHHS] H HepABEHCTBA

ToxnecTBa U TOXIECTBEHHBIE MPeoOpa3oBaHUs.

[TpeobpazoBanue TPUTOHOMETPUIECKHX BBIpaKCHHUH. OcHOBHbIE
TPUTOHOMETpHUYECKHE (POPMYJILL.

VpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pellleHHEe HEPABEHCTBA.
MeTton uHTEpBANOB.

Pemenue Lensix H JpoOHO-pallHOHATIbLHBIX YPABHEHHH U HEPABEHCTB.

Pemenne uppalliOHATBHBIX YPaBHEHHH U HEPABEHCTB.

Pemenne TpUroHOMETPUUECKUX YPaBHEHHIA.

[IpuMeHeHUe ypaBHEHUH U HEPABEHCTB K PEIICHHI0 MAaTeMaTHYEeCKUX 3a]ay
U 33724 U3 pa3IMYHbIX 00J1acTel HayKU U pealbHOH JKM3HHU.

DOYHKIHHA U TPAaPUKH

Oyukuus, cmocoOsl 3amanus  GyHkimu. [padux  QyHkumu. BsaumHo
oOpartHble QyHKLIHH.

O6nacTh omnpejeneHns U MHOXKeCTBO 3HadeHuil ¢yHkuwmu. Hymu ¢ynxuuu.
[MpoMexKyTKH 3HAKOTIOCTOsSHCTBA. UETHBIE U HeYETHBIC (QYHKIMH.

Crenennas (pYHKIHSA ¢ HATypaJIbHBIM M LIeJbIM MoKa3zaTeneM. E€ cBolicTBa u
rpa¢ux. CBoiicTBa U rpaQUK KOPHA 1-0H CTENECHH.



TpuroHoMeTpuyeckas OKPY/KHOCTb, OMNpEIEJIEHHE TPHTOHOMETPHYECKHUX
GYHKIAH YHCIIOBOTO apryMEHTa.

Hauaja MmaTeMaTHYECKOI0 aHAJIH3A

[locnemoBaTenpHOCTH, CIIOCOOBI 3aIaHus MOCIIe JOBaTEILHOCTEHH.
MOHOTOHHBIE TOCIENOBATENLHOCTH.

ApubmeTuieckas ¥ reoMeTpHuecKas mporpeccuu. beckoHeuHo y6niBaroras
reomerpuyeckasi nporpeccus. Cymma GeckoHeyHO yObIBarolell reoMeTpUyYecKoi
nporpeccud. PopMyna CIOXHBIX MpoLeHTOB. Vcrosnb3oBaHHe MporpeccHy AIs
pelleH s peajbHbIX 3a/1a4 MPUKIaJIHOrO XapaKkTepa.

MHoxecTBa H JIOTHKA

MHoskecTBO, omepalnMu Hal MHOXecTBaMH. Jluarpammel Jiinepa—BeHHa.
[IpuMeHeHHE TEOPETHKO-MHOKECTBEHHOTO ammapaTta s OIMUCAaHHUA pPeabHBIX
MPOIIECCOB M ABJICHUH, IIPH PEIIeHWH 3a1a4 U3 APYTHX YIeOHBIX TPeIMeTOB.

Omnpenenenue, TeopeMa, CieICTBHE, JOKA3aTeIIbCTRO.

11 KJIACC

Yucsia 1 BBIMHCICHAS

Harypanensie u uensie uncna. [Ipuznaku 1e1MMOCTH LEeNbIX YUCEII.

CTCHBHL C pallHOHaJIbHBIM IMMOKAa3aTCIICM. CBOﬁCTBa CTEMEHH.

Jlorapudm uucina. JlecsiTuyHble U HATypajbHble JOrapuMsl.

YpaBHeHHS H HepaBEeHCTBA

[IpeoGpazoBaHue BeIpakeHUH, COAePKALIUX JTOTapHPMBI.

[TpeoGpazoBaHue BbIPAXKEHUN, COJAEPKALIUX CTEHEHU C PalUOHAIBHBIM
MoKa3aTeseM.

[IpuMepbl TPUTOHOMETPHUECKHUX HEPAaBEHCTB.

[Toka3arenbHble ypaBHEHUS U HEPAaBEHCTBA.

JlorapumMuieckue ypaBHEHHS 1 HEPaBEHCTBA.

CucreMbl TUHEHHEIX YpaBHeHUN. PelleHne MpUKIaaHBIX 3234y ¢ MOMOLIBIO
CHCTEMBI JIMHEHHBIX ypaBHEHHH.

CucrteMbl 1 COBOKYITHOCTH pallHOHAJIbHBIX ypaBHEHHf/‘I H HEPABCHCTB.

IlppMeHeHHe  ypaBHEHUM, CHCTeM M HEPaBEHCTB K  PELIEHUIO
MaTeMaTHYeCKHUX 3alad M 3afad W3 Pa3IMYHBIX 00JacTeidl HAyKH W peabHOH
KU3HU.

DyHKUHH ¥ TPadUKH

QOynkuus.  Ilepuoguueckue  ¢yHkuuud. [IpoMeKyTKM  MOHOTOHHOCTH
¢yHkuuu. MakcuMyMbl U MUHUMYMBI QyHKuud. HauGonbllee u HauMeHbImee
3HaYeHHe (YHKI[MH Ha IPOMEKYTKE.

Tpuronomerpuueckue GpyHKIUH, UX CBOUCTBA U IPa(UKH.

[Toxa3zaTenbHas U Jorapupmuyeckas QyHKIUN, UX CBOICTBA U TpauKH.



Wcnons3oBanne rpadukos QYHKIMH JUIS PElIeHHs YPaBHEHHI U IMHEHHbIX
CHCTEM.

Hcnonp3opanue rpadgukoB GYHKUMH OIS HCCIeJOBaHHMA ITPOTECCOB U
3aBUCHMOCTE}, KOTOpble BOSHMKAIOT TIPH pPELICHHM 33ja4 M3 APYTHX Y4eOHbIX
IpeaMETOB U PEATILHOM KU3HU.

Hauasia MaTeMaTH4eCKOT0 aHAJIH3A

HenpepsiBable ¢pyHknun. Meton maTepBanos Mis peuicHUA HCPaBCHCTB.

[pousBonHas OyHKuMM. [eomerpuueckMd ¥ (QU3MYECKUH  CMBICH
NIPOU3BO/IHOM.

[IpousBogHble  dJIeMEHTapHBIX  QyHKuMA.  DOpMyibl  HaXO0KICHHA
MPOM3BOHOM CYMMBI, TPOU3BEACHUA U 9aCTHOrO QYHKIUH.

TTpuMeHeHHE TPOM3BOIHON K HCCIIENOBAHHIO (QYHKIHH HA MOHOTOHHOCTDH H
skcTpeMyMbl. Haxoknenue HanbombIero 1 HaMMeHbIIETo 3HaYeHUs (YHKIMH Ha
OTpe3Ke.

[IpuMeHeHHEe NPOM3BOAHON Ul HAXOXKIEHUS HaWIy4dllero pelleHus B
NPUKITAfHBIX 3ajayax, M1 ONpEeJECNICHHs CKOPOCTH Ipolecca, 3aJaHHOIo
(hopMyIoii UK TPAYUKOM.

[TepBooGpaznas. Tabmuua nepBooOpasHEIX.

HHTerpan, ero reoMeTpH4ecKuid H Qusuyeckuid cmbica. Beraucnenue
uHTerpana mno ¢popmyie Hetorona—JleiibHuna.



IVIAHUPYEMBIE PE3YJIBTATDI

OcBoeHue y‘l€36HOFO IpeaMeTa «MaremMaTukay JNOJIZKHO 00eceunBaTh
JOCTHXKCHHEC Ha YPOBHE CPEIHETO 06U16F0 06p8.30BaHI/IFI CIICAYIOIIHUX JIMYHOCTHBIX,
MeTalmpeIMETHBIX U MMPCAMCTHBIX 06pa3013a'reanblx PE3YIBTATOB:

JUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHMS TMPOrpaMMbl  y4eOHOro MnpeaMeTa
«MartemaTHKa» XapaKTepHU3YIOTCH:

['paxxaaHcKoe BOCITUTAHHE:!

c(hOpMUPOBaHHOCTHIO MPAKAAHCKON TTO3HITHH 00yYaromerocs Kak akTHBHOTO
U OTBETCTBEHHOIO WIeHa pOCCHIICKOro oOlecTBa, IMpeAcTaBlIeHUEM O
MaTeMaTU4eCKHX OCHOBax (PYHKLMOHMPOBAHMS Pa3IMUYHBIX CTPYKTYp, SIBIEHH,
npouenyp TrpaxiaHckoro olmiectBa (BbIOOpBI, OMNPOCHI M IIP.), YMEHHEM
B3aMMOJIECTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMAMU ¥ Ha3HAYEHHEM.

[TatproTHYeCcKO€ BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCHIICKOM MPpakIaHCKOH UAEHTHYHOCTH, YBAKEHKS K
IIPOLIOMY M HACTOALIEMY POCCHHCKOM MaTeMAaTHKH, IEHHOCTHBIM OTHOILIEHHEM K
JOCTHKEHUSIM POCCUHCKUX MaTeMaTHUKOB U POCCHUHCKOM MaTeMaTUYeCKOH IIKOJIHI,
K HCIIOJIb30BAaHHIO 3THX JOCTHXKEHHH B JPYyrHX HayKaxX, TEXHOJIOTHAX, cdepax
9KOHOMHKH.

yXOBHO-HPaBCTBEHHOI'O BOCITUTAHUA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEH POCCUICKOIO Hapoja;
cOPMUPOBAHHOCTBID  HPABCTBEHHONO  CO3HAHUS, HTUYECKOrO0 IOBEIEeHHUA,
CBA3aHHOIO C ITPAKTUYECKUM MPUMEHEHUEM JTOCTHXEHUH HAYKU U IESITeIbHOCTHIO
y4€HOro; 0OCO3HaHMEM JIMYHOrO BKJIaJa B IOCTPOSHUE YCTOMYMBOIO OyayLuero.

cTeTuyeckoe BOCIUTAHKE:

3CTETHYECKHUM OTHOIIEHHEM K MHpPY, BKIFOYas 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peLIeHui, pacCyKIeHUH;
BOCTIPMMMUYHMBOCTHIO K MATEMATUUECKUM ACTIEKTaM Pa3IHYHBIX BUIOB HCKYCCTRA.

Du3n4YeCcKOoe BOCHUTAHHE:!

chOpMHPOBAHHOCTBIO YMEHHUS TMPHMEHATh MaTeMaTHYeCKHe 3HaHUS B
MHTEpEcax 340poBOro u Oe3omnacHoro oOpasa KU3HH, OTBETCTBEHHOIO OTHOLICHHS
K CBOEMY 3I0pPOBBIO (310pOBO€ MHUTaHUE, COANAHCUPOBAHHBIN PEXHUM 3aHITHH U

OT/bIXa, peryispHas ¢duznyeckas aKTUBHOCTh); busnyeckoro
COBEpIIEeHCTBOBAHHA, npu 3aHATHAX CIIOPTHBHO-0310POBHTEIBHON
JAEeATEIBHOCTBIO.

TpynoBoe BocUTaHuUE:



FOTOBHOCTBIO K TPYZy, OCO3HAHHEM LIEHHOCTH TPYAOIIOOHs;, MHTEPECOM K
pasnuyYHBIM  cepaM  Npo(decCCHOHANBbHOM  AEATEIbHOCTH, CBS3aHHBIM ¢
MaTeMaTHUKON M e NpUIOKEHHSMH, YMEHHEM COBepIIaTh OCO3HAHHBIA BBIOOD
Oynyweit npodeccud U pealu30BBIBATH COOCTBEHHbIE >KHU3HEHHbIE IIJIaHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MareMaTHYecKoMy o00pa3oBaHdi0 |
caM000pa30BaHUIO HAa MPOTSKEHUMHM BCEH JKU3HM,; TOTOBHOCTBEO K aKTUBHOMY
YUYaCTHIO B PELIEHWH MTPAaKTUYECKHUX 337124 MaTeMaTHUeCKOW HApPaBIEHHOCTH.

JKOJIOrMYECKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO 3KOJOIMUYECKON KYyNbTYpbl, [OHUMAHWEM BIUSHUS
COLIMANIbHO-IKOHOMHYECKHX IPOLIECCOB HAa COCTOSITHME NMPUPOJHOH M COLMAIBHOM
Cpelbl, OCO3HaHHMEM [JI00AJBHOTO  XapakTepa JKONOTHYECKHX TMpoldiem;
OpUeHTalleld Ha MpHMEHEeHHe MaTeMATUYeCKUX 3HAHWM MU pelleHus 3anad B
o0nacTH OKpyXalolled cpenbl, IUIaHUPOBAHUS MOCTYNKOB M OLEHKH HX
BO3MOKHBIX TOCHEACTBUAN /151 OKPYKAIOLIEN CpPebl.

HeHHOCTH HaY4YHOTO ITO3HaHHA:

c(hOpMHUPOBAHHOCTEI0 MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA Haykl H OOIIECTBEHHOH NPaKTHKH, IOHHMaHHEM
MaTeMaTH4YeCKOH HayKH Kak c@epbl 4ell0BeYeCKOH NesATEIbHOCTH, 3TaloB ¢
pasBUTUS ¥ 3HAYUMOCTH [Js Pa3BUTUS LIUBWIM3ALUU; OBJIAJCHUEM S3BIKOM
MaTeMaTUKH U MaTeMaTH4YeCKOW KYNbTYpOd KaK CpPEeICTBOM IIO3HAHUA MHUDA;
TOTOBHOCTEBIO OCYHIECTBJIPITB HpOEKTHy}O H HCCIICOOBATCIILCKYIO HOEATCIIbHOCTD
WHAMBHUAYAJIBHO H B IpyNIE.

METAINPEAMETHBIE PE3YJIbTATBI

MeTtanpenmMeTHble pe3ysibTaThl OCBOEHMS NPOrpaMMbl y4eOHOIo npeamera
«Marematukay XapakTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
HO3HABAMENbHBIMU  OCUCMEUAMU,  VHUBEPCATbHOIMU  KOMMYHUKAMUBHBIMU
oelicmeuaAMY, YHUBEPCATIbHBIMU PESVIAMUEHBIMU OEUCMEUAMU.

1)  Vwusepcanvhvie  nosnasamensmvie  Oelicmeus, — obecnevusaom
Qopmuposanue 6a306bIX KOSHUMUEHBIX NPOYECCOE 0OYHAIOUWUXCA (0c60eHUe
MEMOoO08  NO3HAHUA  OKpyYJlcarmujeco  Mupa,  HPUMEHEHUe  J0SUHECKUX,
uccedo8amenbeKux onepayuil, ymenuii pabomamso ¢ uHpopmayueti).

bazoBsie moruyeckue qerCcTBUS:

e BBISBIIATH M XapaKTePHU30BaTh CYLIECTBEHHbIE NIPU3HAKU MaTEMaTHYECKUX
O00BEKTOB, TMOHATHUM, OTHOLUEHUH MEXAYy MOHATUAMH; (OPMYJIUPOBATH
ompenelNeHUs] TOHATUI; yCTaHABIMBAaThb CYLUECTBEHHbIH  IIPU3HAK
Ki1accu(pUKalUMU, OCHOBaHUS [Jis1 0000OIIEHUS M CpaBHEHUS, KpUTEpUU
IIPOBOJIMMOI0 aHAJIH3a;



BOCIIPMHUMATH, (OPMYyJTHPOBaTH ¥  MPeoOpa3oBbIBATH  CYKACHHA:
yTBep,I[HTeJIBHBIe H OTpHUATE/IBHBIC, eMHHUYHEIEC, YaCTHBIC H O6IIIH€;
YCIIOBHBIE;

BEIBIIATD ~ MaTeMaTH4YecKHe  3aKOHOMEPHOCTH,  B3aMMOCBA3H |
NpoTHBOpeurs B (akTax, JaHHbIX, HAOMIONEHHSAX M YTBEPKICHHAX,
npemiaraTh ~ KPUTEPUHM  JUIS  BBIABIEHHUS  3aKOHOMEDHOCTEH M
MMPOTHUBOPEYHI;

JeaTh BBIBOABI C HCIOJIb30BaHHEM 3aKOHOB JIOTMKH, AEIYKTHBHBIX H
MH/{YKTHBHBIX YMO3aK/IF0YeHHH, YMO3aK/TIOUeHH} 110 aHAIOTUM;
TIPOBOJUTH CaMOCTOSITENIFHO  JOKa3aTeabCcTBA  MaTeMaTUYeCcKUX
yTBEPKAEHHH (IIpsAMbIe H OT IPOTUBHOTO), BRICTPauBaTh apryMEHTALMIO,
IIPUBOJUTL TMPHMEPbl W KOHTPNPHMEPbI; 000CHOBbIBaTb COOCTBEHHBIE
CYXII€HHUS ¥ BBIBOIIBI;

BEIOMPATH CIOCOO pelleHHs y4eOHOM 3amayd (CpaBHUBATb HECKOJBKO
BAPUAHTOB pELIEHU, BoIOupaTe Haubonmee mnoaxoxsmuil ¢ yd4€ToM
CaMOCTOSTEIBHO BBIICIEHHBIX KPUTCPHEB).

Bazosrle HcclieqoBaTeNbCKUE e UCTRUA:

HCTIONIB30BaTh BOMPOCH KaK HCCleA0BaTeIbCKUH HHCTPYMEHT IO3HAHUA,
GopMyIHpOBaTh BONPOCH], (HKCHPYIOIIHE IPOTHBOpEdHe, Mpobiemy,
yCTaHABIMBAaTh HMCKOMOE€ M  [IaHHOe, (OPMHPOBATb  THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHIO, MHEHHE,

MIPOBOJUTH CaMOCTOSITEJILHO CIIJTAHUPOBAHHBIH OKCIIEPUMEHT,
HCCIIEIOBAHHE TII0 YCTAHOBIEHHIO OCOOEHHOCTeH MAaTeMaTH4YecKOro
o0beKTa, SBJEHHUS, Tpolecca, BBIABICHUIO 3aBHCHMOCTEM MeEKIY
00LeKTaMH, IBJIeHUIMH, IpoLeccaMu;

CaMOCTOATENBbHO (GOpMYTHPOBATE OOOOIIEHUS M BBIBOABI 110 pe3ylbTaTaM
MPOBEIEHHOT0 HAOIOJeHNs, MCCIEN0BAHMs, OLIEHUBATb JOCTOBEPHOCTH
MOJY4YeHHBIX Pe3yJIbTaTOB, BEIBOAOB H 0000IEHMIA;

MPOTHO3VPOBATh BO3MOXHOE pPa3BUTHE IMpPOLEcca, a TaKKe BbIIBUIATH
MPEATIOTIO0KEHNS O €r0 PasBUTUU B HOBBIX YCIIOBHSX.

PaGota ¢ nHpopMaLHeii:

BBUIBJIATh Ae(ULHUTE WHGOPMALMK, JaHHBIX, HEOOXOIUMBIX INIA OTBETA
Ha BOIIPOC U IS pellleHUs 3a1auH;

BeIOMpaTh  HMHQpOpMANMIO M3  HCTOYHHMKOB  DasIH4YHBIX  THIIOB,
aHAIIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATE MHPOPMALIUIO
pasIHYHBEIX BUAOB U HOPM NPEACTABICHHS,

CTPYKTYPHPOBATh UH(MOPMALIUIO, NPEACTABIATE €€ B PasIUUHBIX (hopMax,
HLTIOCTPUPOBATh IpaUyecKi;



e OLICHUBATH HaAEXKHOCTh HH(OpMaLHH o CaMOCTOSITENIBHO
chOPMyYTHPOBAHHBIM KPUTEPHSM.

2)  VuueepcanvHvle KOMMYHUKAMUEHblE  Oelicmeus, 0becneyusaom

chopmupoeannocmes coyUAILHBLIX HABLIKOE 0OYUAIOUJUXCA.

Obmmenue:

e BOCHPUHMMATh M (GOPMYTHPOBATH CYXIEHHS B COOTBETCTBHH C
YCIIOBHAMH H UEJAMH OOIIEHHS; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M NHMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS 10
XOIy pelleHHs 3a1a4H, KOMMEHTHPOBATH IOJYYEHHBIN Pe3yIbTaT;

* B X0Je 00CYX/IeHUs 3a1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMOM TEMbI,
npo6yeMbl, pelllaeMoil 3a1a4H, BbICKA3bIBaTh HIeH, HALENeHHbIE Ha TOHCK
PCLICHNS; COMOCTAaBISATh CBOM CYXIEHHS C CYXICHHAMH Opyrux
Y4YaCTHMKOB JHajiora, oOOHapyKHUBAaTh pa3lHuHe U CXOACTBO IO3HLHI; B
KOPPEKTHOI (popMme popMyTHpOBaTh Pa3sHOIACHS, CBOH BO3PaKEHHS;

* MPCOCTABIATL  pPE3yNbTaThl  pELIEHHMs  3aJaud,  3KCIEPUMEHTa,
VICCNICNIOBAHMS,  NIPOEKTa;  CaMOCTOATENBHO  BRIOWpaTh  (dopmar
BBICTYIUICHHS C YYE€TOM 3aay NPE3EHTAMU U 0COOCHHOCTEN ayIMTOPHH.

CoTpynHuYecTBO:

* IIOHMMaTb W  HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHOHOM U
MHJIMBUTyaJIbHOM paboThl MPH pelIeHnH yUeOHBIX 3a/1a4; IPHHAMATH 11eJIb
COBMECTHOM MNeATeNbHOCTH, IUVIAHMPOBATh OPraHM3allHI0 COBMECTHOI
paboTel, pacrpeneNaTh BUIbI PaGOT, HOrOBAPHBATLCA, 0GCYKIATH MPOLIECC
H pe3yJsbTaT paboTel; 000011aTh MHEHUSI HECKOJILKHUX JIFOCH;

e Y4YacCTBOBATh B IPYMINOBLIX (hopMax paboTsl (006CyKIeHHA, 0OMeH MHEHHIH,
«MO3TOBBIE ILITYPMBD) M HHBIE); BBINOIHATH CBOKO YacTh paboThl H
KOOPIWHHUPOBAaTb CBOM JCHCTBHA ¢ JDYTHMH 4YJIeHAMH KOMAHIIBL;
OLCHHWBAaThb Ka4eCTBO CBOErO BKiIaaa B OOIIMHA MPOAYKT MO KPUTEPHSIM,
C(OPMYJIMPOBAaHHBIM YYaCTHUKAMY B3aUMOIeCTBHUS.

3) Vuueepcanvnvie  pezynamuensie  dericmeus, obecneuusarom
opmupoeanue cMbICIOBLIX YCMAHOBOK U JICUSHEHHVIX HABLIKOG JUYHOCTIIL
Camoopranu3arnus:

COCTAaBIIATH I1J1aH, aJITOPHTM pPELIeHUs 3a0auHu, BI:IﬁHpaTL cnocod pelmeHus ¢
Y4E€TOM HMEIOLIHXCSl PeCypcoB U COGCTBEHHBIX BO3MOKHOCTEIA, aprymMeHTHpOBaTh
¥ KOPPEKTUPOBATh BAPUAHTBI PELICHUH ¢ YYETOM HOBOH HH(bOpMAIMH.

CaMOKOHTpOJIB:

* BJIaJeTh HaBbIKAMHU TMIO3HABATEIbHOM pedIeKCHH KakK OCO3HAHHS
COBEPLIAEMBIX TEHCTBUA M MBICTUTENBHBIX MPOLECCOB, MX PE3YIbTATOB;
BJIAOECTH criocobamu CaMOIIpOBEPKH, CaMOKOHTPOJIA nmpouecca #
pe3ynbTaTa peleHH MaTeMaTHYECKOH 3a1auH;



e IpEeIBHIETh TPYIOHOCTH, KOTOpbIE MOTYT BO3HHUKHYTh IpU pElIeHHUU
3aJjadd, BHOCHUTh KOPPEKTHBBI B [eATEJIbHOCTH Ha OCHOBE HOBBIX
00CTOATENBCTB, JAHHBIX, HAHEHHBIX OMIHOOK, BRIABIEHHBIX TPYIHOCTEIH;

e OLEHUBATH COOTBETCTBHE pe3yNbTara Ledd H YCIOBHAM, OOBICHITH
IMPHYHHBI NOCTHIKECHUSA HIIM HCOOCTHIKCHHS pPE3YNbTAaTOB OEATCIIHLHOCTH,
HaXOJWTh OMIHKOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY OMBITY.

IIPEJMETHBIE PE3YJIbTATHI

OcBoenune yueGHOro Kypca «AnreGpa W Hayana MaTeMaTHYECKOTO aHAIM3a»
Ha ypoBHE cpeiHero o0iero obpa3oBaHHs AOKHO 00ecleyHBaTh JOCTHIKEHHE
CIEAYIOUINX NPEIMETHBIX 00pa30BaTeNbHBIX PE3YIIbTATOB:

10 KJIACC

Yuciia 1 BLIYHCTIEHHS

OnepupoBaTe MOHATUSMM: DPaUMOHATBHOE W NEHCTBHUTEIBHOE UHCIIO,
OOBIKHOBEHHAS U TECATHYHAS APOODL, TIPOLEHTHI.

Beinonuate  apudmerHdeckue  omepauMM ¢ palHOHANBHBIMH  H
JE€HCTBUTEIbHBIMH YHCIIAMH.

BbINONHATE TMPHOIMKEHHBIE BBIYMCIICHHS, HCTIONB3Ysl IPaBUIa OKPYIICHHS,
JeJlaTh NOPUKUIKY U OLIEHKY pe3ysbTaTa BEIYHCIIEHHH.

OmnepupoBaTh MOHATHAMH: CTENEHb C LENbIM IMOKa3aTeleM; CTaHIApPTHAs
(opma 3amucu JIeHCTBHTENBHOTO YHC/I4, KOPEHb HATYPAIbHOM CTElEeHH;
HCTIONB30BATh MOIXOASAIIYIO (hOPMY 3aIUCH JeHCTBUTEIBHBIX YUCEI A/ PeIleHHUs
NPaKTHYECKHX 33134 U NPeACTaBIeHUS JaHHbIX.

OnepupoBaTh HOHATHSIMHU: CHHYC, KOCHHYC M TAHTEHC TIPOHM3BOILHOTO yria;
MCIOTb30BATh 3aIIMCh IPOM3BOJIBHOIO YIJla Yepe3 00paTHEIE TPUTOHOMETPHUECKHE
GYHKIHH.

YpaBHeHHSs M HEpaBeHCTRA

OnepupoBaTh MOHATUAMH: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO: IIEJIOE,
palliOHATbHOE, HPPALHOHATbHOE YPAaBHCHHE, HEPABEHCTBO; TPUTOHOMETPHYECKOE
YpPaBHEHHE;

BBINONHATE MpeoOpa3oBaHus TPUTOHOMETPHYECKUX BBIPAXKEHHH M pelnaTh
TPUIOHOMETPHYECKHE YpaBHEHHS.

BBINONHATE TIpeo0pa3soBaHus HETbIX, PAlMOHANBHBIX M HPPALHOHAIBHBIX
BEIDOKEHHH M  pemlaTb OCHOBHBIE THIIBl  LEIBIX, PAlHMOHAIBHBIX H
UppalMOHATLHEIX YPABHEHUH H HEPABEHCTB.

IIpuMeHATh ypaBHEHHA W HEPABEHCTBA UL PEILEHHA MaTeMAaTHYECKUX 3a/1a4
1 32]1a4 U3 Pa3IYHBIX 001acTell HAyKH U peanbHOM KU3HU.



MogenupoBaTk peanbHblE CHUTYamuud Ha  S3bIKe anreOpbl, COCTABJIATH
BBIDDKEHUS, ypaBHEHMs, HEPaBEHCTBA 10 YCJIOBHMIO 3a1avd, MCCIENIOBAThH
MOCTPOCHHBIC MOZEIIH C HCTIO/Ib30BAHUEM allNapaTa aare6peL.

Oynxuuu u rpadpukn

OmnepupoBath NOHATHAME: (GYHKIHS, cMOCOGH! 3aaHus GyHKUMH, 061acTh
OTIPENICNICHUSI X MHOXECTBO 3HaueHHH GyHKuuH, rpaduK (GYHKIMH, B3aUMHO
obpatHble QyHKIUH.

OnepupoBalb NOHATHSAMM: 4YETHOCT, M HEYSTHOCTE GyHknmn, Hynm
(DYHKLHH, MPOMEKYTKU 3HAKOTIOCTOSHCTRA.

Hcrions308aTh rpaduky ¢pyHKuuil 11 perneHus YpaBHEHUH.

Ctpouts u 4mTaTh rpaQuKy JTUHEHHOI (byHKIIMM, KBaZpaTHYHOH DYHKIIHH,
CTENICHHON (DYHKLIUY C IIEJIBIM [TOKa3aTeleM.

UcnonbzoBath rpaduku  GyHKuMd ans  mecnemoBaHus OpOLECCOB H
3aBHCHMOCTEH MPH PELICHNH 3aj1a4 U3 JPYTHX y4eOHBIX IPEIMETOR U peanbHoI
’KU3HH; BBIPAXKATH (POPMyJIaMH 3aBHCHMOCTH MEKITY BETHYHHAMM.

Hayajna MaTeMaTH4YeCKOIo aHa/Jau3a

OnepupoBaTe TOHATHAMH:  TOCTeOBATENIBHOCTS, apudMeTHUecKas U
reoMeTpUYecKas IporpecCHu.

OnepupoBaTe NOHATHAMU: GeCKOHEYHO yObIBarOIIas reoMeTpuYecKas
mporpeccus, cyMmMa 0eCKOHEUHO YObIBAIOLIEH reoMeTPHIECKOi MIPOIPECCUH.

3amaBarhb 0CTeI0BATENLHOCTH PA3THYHBIMU CIIOCOOAMH.

Hcnone3oBath CBONCTBA MOCEOBATENBLHOCTEH 1 NPOTPECCHH [UIA peLIeHHs]
peanbHBIX 331a4 IPUKIaTHOTO XapaKTepa.

MHoskecTB2 B Noruka

OrepupoBaTh MOHATHSIMIL: MHOXECTBO, ONePALIHH Ha MHOKECTBAMH.

Mcnonb3oBath  TeOpETHKO-MHOXKECTBEHHDIIH anmnapatr I8 OIHMCaHHs
PCAIbHBIX [POLECCOB H ABJICHHH, NPH pELIeHUM 3afad U3 APYTHX y4YeOGHbIX
IIPEIMETOB.,

OnepupoBaTb  NOHSTHAMU:  OMNpejeNcHHE, TEOpeMa,  CJe/ICTBHE,
JOKa3aTeNbCTRO.

11 KJIACC

Ynena v BLIYHCICHASA

OnepupoBaTe NOHSTHAME: HaTypajbHOEe, leJ0e HYHCJIO0, HCIOIb30BaTh
TIPU3HAKK NETUMOCTH LENBIX YHCeN, Pa3sioKeHHe YHCiIa Ha IPOCThble MHOMKHUTEIIH
LISl pellieHHs 3a1ay4.

OnepupoBaTh MOHATHEM: CTEIIEHD C PallMOHATBHBIM ITOKA3aTEJIeM.

OnepupoBathk MOHATUSIMH: Jlorapu(pM YHCIA, NeCSATHYHBIE H HaTypaJibHbBIE
norapumel.



YpaBHeHHN U HEPABEHCTBA

[TpuMeHaTs, cBolWcTBA CcTemeHW [ [peoOpa3oBaHUS  BBIPAXKEHUN,
OIepUPOBATH IMOHATHAMHU: TOKA3aTellbHOEe YpaBHEHHE M HepaBeHCTBO; pellaTh
OCHOBHBI€ THITBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonHATh mpeoOpa3oBaHWs BBIPAXKECHWH, COHEpKAIIUX JIOTapH(MBI;
OIEPUPOBATH MIOHATHAMU: JIorapu(pMHUYeCKOe ypaBHEHHEe M HEepaBeHCTBO; pellaTh
OCHOBHBIE THIIBI JTOTAPH(PMHYECKUX YPABHEHHH H HEPABEHCTB.

Haxonuts pemeHus npocTedInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMHU: CHCTeMa JHMHEWHBIX YpaBHEHHH U e€ pelleHue;
UCII0JIb30BaTh CUCTEMY JTUHEHHBIX YPaBHEHHUH [JIs pellIeHHs NPaKTHYECKUX 3aad.

Haxonutp pelueHus MpoCTENIIUX CUCTEM M COBOKYNMHOCTEH pallHOHAIbHBIX
YpaBHEHHH H HEPABEHCTB.

MogenvpoBaTs peaibHble CUTyallMd Ha fA3bIKe anredpel, COCTaBIATH
BLIpQXKEHHUS, YpaBHEHHS, HEPaBeHCTBA U CHCTEMBl IO YCIOBHUIO 3alauH,
HCCJIEI0BATh [TIOCTPOSHHbIE MOJIENIU ¢ HCIIONIBb30BAHHUEM alapara aireopsl

OYHKUHH U TpadpuKa

OnepupoBaTh MOHATUAMM:  NepuoAvYecKas  (QYHKLUMS, [POMEXYTKH
MOHOTOHHOCTH (YHKUMM, TOYKM DSKCTpemMyma (QYHKIUH, Haubobiee WU
HauMeHblllee 3HAa4YeHHA (GYHKUHMH Ha IPOMEXKYTKE; HCIONB30BaTh HX JUIS
ucciaenoBaHusa QYHKINH, 32 TaHHOH TpapHKOM.

OnepupoBaTh MOHATUSAMHU: I'padUKU IOKA3aTeNbHOH, JOrapuMHUYecKoil u
TPUTOHOMETPHYECKUX (YHKIMIA; U300paxaTs UX HAa KOOPAMHATHOMN IIOCKOCTH H
HCII0JIb30BaTh AJ14 PCLICHHKSA ypaBHCHHﬁ U HCPAaBCHCTB.

H300paxaTe Ha KOOPAMHATHOW IJIOCKOCTH rpadUKH JTUHEHHBIX YpaBHEHHI
W UCII0/Ib30BaTh UX JJI peLleHHs CUCTEMbI IMHEHHBIX YPaBHEHUH.

Hcnonb3oBark rpapuku  QyHKUMH Ui HCCIeIOBaHHUS IMPOLECCOB H
3aBUCHMOCTEH U3 APYTHX Y4E€OHBIX JUCLUILIUH.

Havyana mareMaTH4YecKOro aHaJIH3a

OnepupoBaThk NMOHATHAMHU: HeNpepblBHAs (YHKLHS; POU3BOAHAS (QYHKIHH,
HCITOTIB30BATh TeOMeTPUYeCKUil U (PU3NYeCKHUil CMBICI IPOU3BOIHON IS pelIeHHUS
3aj1ay.

Haxonute Npou3BoaHble 3/1eMeHTapHbIX GyHKUNUH, BEBIYHCIATE TPOU3BOIHEIE
CYMMBI, TPOHU3BEAeHH s, YaCTHOTO PYHKIHH.

Hcrnonb30BaTs NMpOU3BOIHYIO AT UCCIIEOBAHUS (PYHKIIMH HA MOHOTOHHOCTB
1 SKCTPEMYMBI, IPUMEHATD PE3YJIbTaThl UCCIEIOBaHUSA K TOCTPOSHUIO TPadUKOB.

Hcronp30BaTh NPOU3BOAHYIO A HAXOXKICHUS HAWIYYIIEro peIIeHHS B
IIPHUKIAJHEIX, B TOM YUCJIE COLUATbHO-IKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATHAMH: II€pBOOOpa3Has M WHTErpajg; I[OHUMAaTb
reoMeTpHYECKUI U PUBHHUECKHI CMBICII HHTErpaJa.



Haxoauth 1epBooGpasHble 3I€MEHTAPHBIX (YHKUIUH; BBIYACIATE MHTErDAT

no dopmye Herotona—JIeiibHuma.
Pemats NpUKIaJHbIC 3a0a4H, B TOM 4YHCIIe COIIHAJIBHO-3KOHOMHYECKOI'0 H
u3mgeckoro xapakrepa, CpeICTBAMU MATEMATHYECKOTO aHaJIK3a.
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