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Denepaterag paboday nporpamaa | MateMamika, 1011 knaccwr (Hasosuii YPOBERD)

DETEPAITBHAS PABOYAS MTPOTPAMMA YUEBHOT'O KYPCA «AJITEBPA
WAV ATA MATEMATHYECKOTIO AHAJIH3A»

HOMCHUTEJIBHASA 3ATIUCKA

VueOHsIit kypc «Anredpa M Hayana MaTCMaTHYECKOI'O aHAJIN3a» ABNSETCA OXHUM
Uz Haubonee 3HAYMMBIX B TPOTpPaMME cpcaHero ofmiero o6pazoBaHMs, TIOCKOIBKY,
¢ OI1I0H CTOPOHBI, OH ODECTeYMBaET WHCTPYMCHTANBHYIO 0a3y Juid M3y4eHHS BCeX
CCICCTBCHHO-HAYYHBIX KYPCOB, a C JIDYIOH CTOpPOHBL, (OPMHUPYET JIOTHYECKOE
M abCTPaKTHOE MBIILICHHE O0YHaroONHWXCss Ha YPOBHE, HEOOXOWMOM /11 OCBOCHMS
y4eOHbIX KypcoB MHAOPMATHKH, OOLIECTBO3HAHMUS, UCTOPHH, CIOBECHOCTH, B paMkax
ydyebHnoro xypca «Asredpa H Hadala MaTeMaTHUECKOTO aHalIM3a» obywarwormecs

LIEBAKYT YHUBEPCAIIbHBIM S{3bIKOM COBPEMEHHOH HayKH, KOTOpas (hopMyHpyeT CBOU

HOHINS B MATEMaTHUeCKOn (opme.

Y ucOHBIH KYPC aIrcOpel B Hayall MATEMATUUECKOIO aHAIM3a 3aKIajBIBAET OCHOBY
U1 YCICOIHOTO OBJIANEHHMS 3aKOHAMH (GW3WKW, XUMHM, OHONOTHH, TI0HUMAHHUS
OCHOBHBIX  TCHICHIMH HKOHOMHKH W  OOIECTBEHHON  KH3HM,  T03BOJACT
OPUCHTHPOBAThCA B COBPEMEHHBIX HHU(POBBIX W KOMIBIOTCPHBIX TEXHOIOIMIX,
YBEPEHHO MCIONB30BaThk HX B TTOBCEAHERHOM ¥ u3HUW. B ToXe BpeMmsi OBnajeHHe
ABCTPAKTHLIMU U JIOPMYECKH CTPOIMMHM MAaTEMAaTHYCCKUMH KOHCTPYKLMAMW Pa3BHBaeT
YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH, ODOCHOBBIBATL WCTHHHOCTE YTBEPIKICHHA,
HCIIOIIb30BATh  O00OOLUEHHE ¢ KOHKPETU3ALMK), abCTparupoBaHHUC W aHAIOIUIO,
(popMupyeT KpeaTHBHOE W KPUTHHECKOE MbILITICHHC. B Xome u3ydeHust airebpsl 1 Hagan
MATEMATHYIECKOr0 aHaJM3a Ha YPOBHC CPEJHCEro 00Imero odpazosaHusi 00y4aroluccs

VHAIOT HOBBLI OITBIT PENIEHUS NPUKIIA/IILIX 33144, CAMOCTOATENBHOTO MOCTP OCHHUS
VA TMYECKHX  MOJeneH peanbHBIX CHTYaUUH W WHTEPNPETANMW  TOTYyYEHHBIX
PELICHMI, 3HAKOMATCA € NPHMEpPaMH MaTeMaTHYECKWUX 3aKOHOMEPHOCTEH B MPHPOE,
HAayKe 1 B UCKYCCTRE, C BRIJIAKOIIMMHCA MATEMATHYECKMMU OTKPBITHAMH U UX aRTOPAMH.

Yuebuslii kypc amredpel W Hayan MaTreMaTHYEeCKOro aHamu3a o0iajaer
3HAYUTEILHBIM  BOCIIMTATE/ILHBIM  [IOTEHUMAIOM, KOTOPBIH peamH3yeTcs Kak 4epes
yuebnnit varepuall, ciocobeTryIOME HGOPMHPOBAHUIO HAYYHOTO MHPOBO33PEHMA, TAK
©oepes  cncuuduky y9cOHOH JesSTeNBHOCTH, TPeOYIONIEH CaMOCTOATEIBHOCTH,
AKKYPATHOCTH, IPONOIDKHTCIBHOW KOHIECHTPAUWH BHUMAHUS M OTBCTCTBEHHOCTH
3a TIONTYYEHHBIN pe3y/1bTarT.

B ocHoBe Meromuku oOyueHHs anredpe W HavallaM MATEMATHYECKOTO aHAIHM3a
122K 1T 1esTeJIbHOCTHBIN TIPUHITUI 00yIeHH.

12 cTPYKTYpE NpOrpaMMel o aaredpe U HayanaM aHaTU3a BRIAENSIFOTCS CIEAYIONINE
COACP/KATCIIBHO-MCTOAMYCCKUC NHHUM: «Yucna U BeIYUCTEHUS», «DyHKUMU U
rpabuku», «YpaRHeHHSs W HepaBeHCTBa», «Hayaja MaTeMaTHYECKOrO aHaImu3an,
«MHOXecTBAa M JIOTMKa». Bce OCHOBHBIE COMEPKATEILHO-MCTOAMYCCKHE JTHHUH
M3Y4aloTCH Ha [POTSKEHUM ABYX JeT o0ydenus Ha YPOBHC CpeIHero oofuiero
0DPA20BAHUSA, CCTECTBEHHO JOMONNAS APYT JIPyra W MOCTCICHHO HAachIasch HOBRIMH
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Pexepansras pabouas nporpamma | Matematira. 10-11 knaccs: (6a30BLii YPOBEHE)

TemMam# ¥ pasnenami. JlanHbIA yueOHBIN Kype SBISETCS MHTErpaTHBHEIM, TIOCKOIBKY
obnenuHgeT B cebe COMEpKAHHE HECKONBKMX MATeMATHYECKHX AUCIHHIUIMH: anrebpa,
DHTOHOMETDHS, MaTeMaTHYECKUH aHA/Iu3, TEOPHUs MHOXECTB i Apyrue. [To mepe Toro

WL uaonmecs OBJAACBAOT BCE GONee UIMPOKHM MareMaTHHeCKHM anmaparom,
Y HEX 1I0CTICAOBATENILHO (OPMHUDYCTCS M COBEPUICHCTBYETCS YMEHHC CTPOHTH
MaTeMaTH4ECKYI0 MOJC/Ib peabHON CHTYaUMH, TIPUMEHSTH 3HAHUS, MONYYEHHbIE
B y4cOHOM Kypce «Anrefpa M Havala MaTeMaTHYeCKOTO ananu3a», ANd peleHus
CAMOCTOSTEIBHO  CQOPMYTMPOBAHHOM  MaTeMAaTHUYECKOH  3aiauM, a  3aTeM
HHTEPIPCTUPOBATE MTOJIYYCHHBIN pe3y.IbTar.

CojiepikaTenbHO-METOIHYECKAs JMHUA «Uucna W BLYHMCICHHSY 3aBEPIIAET
opMHPOBANME HABBIKOB WCTIONB30BAHWS NEHCTBUTENHHBIX HHCE, KOTOpoe ObLIO
Ha4YaTo Ha YPOBHE OCHOBHOro obuiero obpasosanus. Ha ypoBHe cpegHero obmiero
06pa3oBanus 0c000e BHUMAHHC yIeNseTcs (OPMHPOBAHUEIO IPOUHBIX BEIUKCIMTEIbHBIX
HABBIKOB,  BKJIIOYAIOMMX B CeOA  MCIIOIb30BAHNME DA3TMYHBIX (OPM  3aIkCH
CHCIBMTENLIONO YHCTA, YMEHUC PallHOHANIbHO BBIIONHATE JCHCTBUS C HHUMH, JeIaTh

DHRMIKY. OLEHHBaTh pesymbraT. OOyyarommecs roaydaoT HABBIKH IPUOIIHKEHHBIX
BEIUMCIICHUH, BBITIONHEHAS JICHCTBUHA C YWCIaMH, 3aTTHCAHHBIMU B CTAHAAPTHOM dbopme,
WCTIONIb30BaHMA MAaTEMAaTH4ECKUX KOHCTAHT, OLIEHUBANMS YUCITORBIX BRIPAKCHHUIA.

ConepkarensHast  MHMA ~ «YpaBHEHMA W HEPABEHCTBA» peaimusyercs
Ha MPOTHKCHUH BCETO ODYYCHMS Ha YPOBHE CPEIHETO 00uIero obpa3oBaHus, TTOCKOJIBKY
B KaAJIOM  pasfene NMporpaMMbl  MPeIyCMOTPEHO PEIEHUE COOTBETCTBYIOLIWX 3ajad.
OOy=arolniecs: OBIAJCBAIOT PANMUHBIMM METOJAMM PCLICHHS LENbIX, PALMOHATEHBIX,
HPPALMOHATLHBIX, TOKA3aTEIBHBIX, JIOrapU(PMUIECKUX U TPHTOHOMETPUYCCKHUX YPaBHEHHI,
HEPaBEHCTB M UX cHCTeM. [TonydeHHbIe yMEHHS HCTIONB3YIOTCS MIPH HCCIIENOBAHMH (hYHKIIMI
C MOMOIIBIO NPOW3BOAHOH, PEIEHWH IPUKIANHBIX 3a0a4 M 3a7a4 Ha HAXOKIEHWE
HAMOOTBIINX W HAMMEHBIIMX 3HaueHui QyHkuuu. JlaHHas coIepXareiibHas JTMHUA
siliodact B occha TakKe (POPMHPOBAHWE YMEHMI BMIMONHATH PAcdETHI TO (hopMymam,
NPcoDpazOBaHns UEBIX, PAUMOHANBHBIX, WPPaLOHA/IbHBIX M TPUTOHOMETPHYECKUX
BLIDKSHWH, @ TAIOKE BBIDAKCHHH, CONEPKALIMX CTENEHM H J10rapuMsL Bnaropaps
M3YYEHHIO  alre0panmyecKoro  Marepuana  [POMCXOOWT  JalbHEHINee  pasBUTHC
&IrOPUTMHIECKOTO M aDCTPAKTHOI'O MBIILTCHUS OOY4arOUMXCsl, DOPMUPYIOTCS HABBLIKH
\CIYKTHBHBIX  PACCYKICHHH, pPaboThl € CHMBOJBHEIMM  (JOPMAaMM, TPEICTABICHHUS
SAKOTOMCPHOCTER M 3aBUCHMOCTEH B BUJC PaBEHCTB M HEPABEHCTB. AireGpa mpejaraer
(DEKTUBIBIC MTHCTPYMEHTRI U1 PCIIEHHS TIPAKTUHECKUX U C€CTCCTBEHHO-HAYIHBIX 3a1ad,
HATTISIHO AEMOHCTPUPYET CBOM BOSMOXHOCTH KAk S13bIKa HAYKH.

ConepxarensHo-mMeToaudeckas  nunus  «DyHkuMu ®W rpadEKH»  TecHO
MEPEnIeTaeTes ¢ APYTUMH JIMHUSIMH y9eOHOr0 Kypea, MOCKOJIbKY B KAKOM-TO CMEICITE
JLIAET 1IOCTICOBATETBHOCT,  HM3YUEHMS  MaTcpHana.  M3ydcHHE — CTENEHHOI,
MOKA3aTe)IbHOM, JIOrapuMHYECKOH M TPUTOHOMETPHYECKMX (YHKIWH, UX CBOHCTB M
rpapuKOB, WCIIO/b30BaHUE GYHKIWH JUIs DCIICHHS 33184 M3 APYruX  ydeGHbIX
IIPeIMETOB M PealibHOM U3HH TECHO CBA3aHO KAK C MAaTEMATHYECKHM aHAJIM30M, TaK U
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PCIICHHEM YpaBHeHWH w HepaBeHCTB. Ipn oTom Gombinoe BHMMaHMe ymensgercs
DOPMEPOBAHNIO YMEHHS BBIpaXath (OpMyTaMH 3aBUCUMOCTH MEXKJy PAa3IHIHBIMM
BEJIMIHHAMY, MCCIEOBATh MMOIyYeHHBIE (YHKIIMM, CTPOUTH UX rpaduku. Marepuan
COJICPXKATEeNNbHOH JIMHWW HAUENCH Ha pa3BUTHE YMEHHWI M HABBIKOB, MO3BOJSIOLIUX
BBID2XATh 3aBUCHMOCTH MCKAY BETHUMHAMM B Pa3zIUUIHON (POpME: aHAIHTHYECKO,
rpauueckoi v ciioBecHol. Ero H3yueHHe CriocobCTBYCT Pa3BHTHIO AJITOPUTMHUECKOTO
MLITIICTIMS, CIIOCOOHOCTH K 0DOOTIEHHIO U KOHKPETH3AMWH, HCIIOIB30BAHNWIO aHAIOTHIA.

Conepmarenbuans  JuHHS «Havama MareMaTHYeckoro aHaauMs3a» TMO3BOJSET
CYUICCTBCINO PACIUMPUTL KPYT KaK MaTeMaTH4CCKUX, TaK M NPUKIAIHBIX 3a/1a4,
JOCTYIHBIX O0YYAKOIMMCA, Y KOTOPHIX TMOSBISIETCS BO3MOXKHOCTH MCCIEA0BATH H
CTpOUTH IpaUKku (YHKIHH, ONpepensiTh X HAUOONBIIME W HAWMEHBIIHE 3HAYCHUS,
BBIMUCIATE IUIOmAmd Guryp W OOBEMBI Tel, HAXOAMTH CKOPOCTH M  YCKOPEHHSA
rporeccos. CouepaTelbHas JIMHUS OTKPBIBACT HOBBIE BO3MOXHOCTH ITOCTPOSHMS
MareMarHYeCKUX MOEJIEN pealbHbIX CHTYAalHH, HAXOXKIEHHS HAWJIYYIICTO PEIIEeHHS
B NPHKJIAJHbIX, B TOM YHCJIEC COUMAILHO-3KOHOMMYECKHX, 3ajadaX. 3IHAKOMCTBO
C OCHOBaMH MATCMATHYCCKOTO aHaIM3a CIOCOOCTBYET pa3BHUTHIO abCTPaKTHOIO,
(hopMaTBbHO-TOTHYECKOTO W KPEaTUBHOIO  MBIIUICHAA, (QOPMHPORAHMIO  YMEHMH
NACTIORHABATE TIPOSIBIEHUS 3aKOHOB MAaTEeMATHKM B HayKe, TEXHWKE M MCKYCCTBE.

CUHAIOIIMCeA V3HAKOT O BBIAAOIIMXCSA Pe3ylibTaTax, MOJYYEHHEIX B XOJAE Pa3BUTHA
VATEMAT KK KaK HAYKH, U WX aBTOpax.

CouepxarensHo-MeTonyeckas nuuua «MHOXKecTBa W JIOTHKA» B OCHOBHOM
MIOCBSILEHA 3JIEMEHTaM TEOPHH MHOXXECTB. TeopeTnko-MHOKECTBCHHEIC TIPEICTABIICHUS
IIPOHU3BIBAIOT BEChb KYpPC LIKOJBHOH MaTeMaTUKH W NIpeiardior Haubonee
YHHBCPCAIbHBIH A3BIK, O0BCAMHAIOIMH BCC pa3Jcibl MAaTEMaTHKH M € NpHIOKCHUH,
OHHI CBA3LIBAIOT pA3HBIC MAaTCMaTHYCCKHE THCLUILTUHBI B €AuHOe uenoc. [loaTomy
Ba)KHO JaTh BO3MOXKHOCTh 00yJaIomeMycs IOHUMATh TEOPETHKO-MHOKCCTBEHHBIN S3BIK
COBPEMEHHON MATEMATHUKH M UCMONB30RATh €0 171 BBIPAXKEHHA CBOUX MBICIIEH,

B yuebHOM Kypce «Alredpa v Hayana MaTeMaTHIeCKOTO aHAITH3a» MPUCYTCTBYIOT
TAKKE OCHOBBI MAaTEMATHYECKOIO MOEIMPOBAHKS, KOTOPBIE NMPU3BAHEI CHOPMHPOBATH
HABLIC TIOCTPOCHHUS MOJCJCH pealbHBIX CHTYALHM, MCCICNOBAHHS 3ITUX MOIC/ICH
\ Uibk anm@para anredpbl M MaTeéMaTH4CCKOTO aHaH3a W WHTEepIPCTALHH
NOJYYCHHBIX PeE3ynbTaToB. Takue 3aJaHWd BIJIETEHbl B KakAbl W3 pPasJielioB
NporpaMMbI, IIOCKOILKY BE€Ch Marepuan y4eOHOTO Kypca IIMPOKO HCIONB3YeTCS
U1 pelueHys NpUKIaaneiX 3anay. llpu pemicHuMH peamsHEIX MpaKTHYECKUX 3amad
obyuaroImuecss pa3BHBAIOT HAOMIONATENBHOCTb, YMEHHE HAXOJAUTh 3aKOHOMCPHOCTH,
abcTparupoBarhes,  MCNOIL30BaTh  AHANOrMio, o0000maTek M KOHKPETH3IUPOBATH
npodnemy. JdearenbHocTh Mo GOPMHUPOBAHMIO HABHIKOB peNIeHHs IPHUKIAAHBIX 3a7a4
OpraHW3yeTcs B MpoLEecce M3YYCHHS BCEX TeM YUeOHOro kypca «Anredpa v Hadaia
MaTeMaTH4ECKOrO aHaJIu3a».

Oof11ee YMCIo YacoB, PEKOMCHAOBAHHbIX AJ18 H3ydeHus yyeduoro kypea «Aarebpa
11 Havyama MateMaTudeckoro anajimsa», — 170 gacor: B 10 kimacce — 68 uvacos (2 gaca
s Heternro), B 11 kmacce —102 gaca (3 yaca B HEIEO).
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Deacpanenas pabouas niporpamma | Matemataka. 10—1 | wiaccw (Gazombifl ypores)
COJAEPKAHUWE OBYYEHUSA

10 KJIACC
Hueiia H BEIYHCTIEHHAS

PaimonaneHble  4nciaa. OOBIKHOBEHHBIE M MECSTHYHEIE Ipoby, TPOLEHTHI,
OCCKOHEHHBIC TIEPHONMYECKHE APOOH. ApudMeTHucCKYe ONCpalMK C PALIMOHAJILHEIMH
YHUCTIAMH, TIpeoBpa3OBaHMS UNCIIOBBIX BLIPaXKEeHHI, Ilprvenenne 1pobeit 1 nponeHToR
AT PELICHUS TPUKIIANHBIX 3374 M3 PA3IMYHBIX OTPacleil 3HAHWH M peansHOM KU3HHU.

HeWictBuTensHble  uncna.  Pamuonanbuele  u HUPPALIMOHANBHEIE  YHCIIA.
AprdMeryyccKie  oncpalMH ¢ AeHCTBHUTEIBHBIMH  YMCIAMIL Ipubnuxénnsie
SEIIACCTIVS, TIPABKIIA OKPYTIICHWA, IIPUKK/IKA U OLIEHKA PEe3Y/IbTATa BHIYHCICHMI.

CteneHs ¢ neasIM nokazaTeneM. CraHaapTHas bopma 3amucu IeHCTBUTEILHOIO
uncma.  HcnonssoBanve noaxomsiueil  GOpMBbI  3aTTHCH  AeHCTBUTENBHEIX YHCET
/U1 PCIICHHS ITPAKTHYECKUX 3334 U NPEACTARIEHUS TaHHBIX.

ApubMeTHYECKnH KOpeHb HATYpaIbHOM cTenenn. JlelcTBus ¢ apupMeTH4ecKHMH
KOPHSIMHW HATYpATBHON CTCIIEHHU,

CHHYC, KOCMHYC M TAHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTAaHTE€HC YHCIOBOTO apryMEHTA.

YpaBHeHHA H HEPABEHCTBA

ToxnecTsa v TOXKIECTBEHHBIE IPE0OPa3OBaHMS,

IIpcobpazoranuc TPUrOHOMETPUYECKHUX BEIPAKCHUH. OcHoBHBIC
rErooMerpuieckue GopMyls.

YpariicHue, KOpeHb ypaBHeHWs.. HepaBeHcTBO, pelicnue HepaBCcHCTBA. MeToj
WHTEPBAJIOB,

Pemenune Liensix u Apo6HO-paHoOHAIBHEIX YPAaBHEHHI 1 HEPaBEHCTB.

PelleHne WppalMOHATLHEIX YPABHCHHI W HCPABEHCTB.

Peulene TPHrOHOMETPHYECKHX YPABHEHHIA.

IIpumeneHue ypaBHEHHI H HEPABEHCTR K PEIIeHMI0 MATEMATHIECKHX 3a/lay ¥ 3aj1ay
U3 PasTHYHbIX 00IacTel HAYKU M peaTbHON JKH3HH,

OyHKuHH ¥ rpadukn

Dyukius, cnocodsl 3aTauna GyHkuu. [ papux dysxunn. Bsaumeo obpatHiie
(PYHKIMH.

QOIIACTE  OIPCACICHUST W MHOXKECTBO 3HAYeHMH (BYHKIHM. Hymz ¢ynxmum.
LIpOMEKYTKU 3HAKOMOCTOAHCTRA. YETHEIE H HeuGTHRIE (byHKIHn,

Crenennas (GyHKIMS ¢ HAaTypaldbHbIM M HENbIM TOKazatereM. Eé cmolicTsa u
rpajpuk. CroiicTBa U rpadk KOpHs N-0if CTENeHH.

Tpuronomerpudeckas OKpyKHOCTb, OTIpe/ile;ICHHE TPUrOHOMETPHYECKUX DYHKIIMH
YHCIIOBOTO apTYMEHTA.

Hawana MmaTeMaTHYeCcKOro aHATH3A
IMocneioBaTeNBHOCTH, CHOCOOBI 3aj[aHUA  TOC/E10BATETEHOCTCIL. MounororHEIC
[IOCIIEI0OBATEILHOCTH.
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DOenepamsitas padosas nporpavisa | Matemamiva, 1011 kiacost (8asonuit YPOBEHE)

ApubMeTHYeCKass M TeOMETpHYEcKas nporpeccu. beckoHewHo yObiBatomas
recomMcTpudeckas mporpeccus. Cymma OeckoHewHO YOBIBAIOWIEH TEOMETPUYECKOMN
nporpeccuu. PopMyna ClOXKHBIX IPOLEHTOR. MCMOIb30BaHME MPOTPECCHH IS PEINeHHS
pcalbHBIX 3334 NPUKIAIHOTO XapakTepa.

MuoxkecTBa M ToruKa
MuoxecTBO, orepaund Han MHOkecTBaMu. JlMarpammbr  Ditnepa—Benna.
MCHEHHE  TEOPETHKO-MHOMXKECTBEHHOTO  alnapaTta TS OHMCAHWS  PEalbHBIX
HPOLICCCOR W SBIICHUH, TTPH PETICHUH 33144 H3 IPYTHUX YIeOlbIX IPEIMETOB.
Onpenenenue, TcopeMa, CleIcTBHE, JOKA34TCILCTBRO.

11 KJTACC

Yuciia 1 BbIYHCIEHHA v
HarypaneHble U Henbie yucia, [IpusHaku JeMHMOCTH LElIbIX YUCEIL.
Crenensb ¢ pallMOHATBHBIM ITOKa3aTesieM. CBOMCTBA CTEIIEHH.
Jloraputm uucna. JlecATHUHEIE U HATYPaJIbHLIC IOTapUGMEL.

VpaBHeHHS W HEPABEHCTRA

[TpeoBpazoBaHKe BEIPAKEHHUN, COACPKAUIHX TOTAPH(MBI,

Tpeofpasoranue  BLID@KCHUH, COIEpXKAIIMX CTENEHH C  PAlMOHANbHBIM
MOKa3aTeseM.

IIpuMepsl TPUrOHOMETPUYECKUX HEPABEHCTBR,

IMoxasaTenbHBIC YPaBHEHNS H HEPAaBCHCTRA.

JlorapugpMugeckue ypaBHEHHA U HEPABCHCTBA.

Cucremsl JMHEHHbIX ypaBHeHMiH. PelmieHMe NpHUKIATHEIX 3a71a4 C [TOMOIIBIO
CHCTEMDLI JIMTICHIIBIX YPABHCHHH.

CHCTCMBI H COBOKYITHOCTH PAllHOHATBLHBIX YPaBHEHHI H HEPABEHCTR.,

[IpuMeHEeHHE YpaBHEHWI, CHCTEM M HEPABEHCTB K PEIIEHUI0 MATEMAaTHUECKHUX
3a7a4 M 3a71a9 U3 PaziuuHbIX 001acTeH HAYKU H PEaThHOH HKU3HU.

Dyuruun 1 rpadpuku

Dyurumng. Tleproguyeckne ¢ynxuun. ITpoMexyrku MOHOTOHHOCTH (YHKIMH.
Marcrimymbl 1 MUHUMYMBL GyHkIuH. Hanbosnbinee 1 HanMeHsbluee 3uaucHne GpyHKuun
Ha [IPOMEXYTKC.

Tpuronomerpudecke GpyHKIHK, HX CBOUCTBA W TpadMKH.

ITokazarensHas U norapupmuyeckas QYHKIUH, UX CBOHCTBA M IpadHKH.

Hcnone3oBarue rpagukoB GyHKIMN 1S peIICHUS YPABHEHU N U TMHEIHEIX CUCTEM.

Hermons3oBanue  rpaguxos  ¢GyHxumit QI8 HCCIIeOBaHHMS  IIPOIIECCOB W
MBHCUMOCTEH, KOTOpPBIE BO3HHMKAOT MNpPH pPELIEHAM 33Ja4 M3 [APYTUX YueBHbIX
MPeIMETOR W PEATbHON KU3HU.

Hauyana MmaTeMaTH4YeCcKOro aHajn3a
HerpepbiBHble GyHKUMH. MeToa HHTEPBATOR JUTS PENICHNs HEPABCHCTB.
[IpoussosiHas GyHKIUH. T'eOMETPUYECKUN 1 (HDU3UHECKHH CMBICT TPOH3BOAHOM.
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Denepansiiay padouad nporpavma | Matemaruka. 10-11 knacens (Gazoswii YPOBEHE)

IlponsBonHsie 3eMeHTapHBIX (QyHKImi, DOPMYITBl HaXOXKIEHUS TIPOU3BOIHOMH
CYMMBI, TIPOU3BEAEHUSA H YACTHOrO (hYHKIIMIA.

[lpuMeHeHue nNpOM3BONHON K MCCHENOBAHWIO (GYHKIMHA HA MOHOTOHHOCTH H
dKCTPeMYMBL. Haxoxkjienue HauboMBIIEro M HAWMEHBIIIETO 3HAYeH S (YK HA OTpE3KE.

ITDYMCHCHHE TIPOW3BOHOH /TSl HAXOAKICHUS HAWIIYULIETO PEIICHUS B IPHKIAIHBIX

AN, UL OTIPEIENIEHNS CKOPOCTH TIpoLecca, 3a1aHHOr0 (OPMYIIOiH Wit rpadHKoM.

llepeoobpasnas. Tabmmma nepeoobpasHbIX.

WnTerpan, ero rcoMerpuaeckuii ¥ Qu3Mgeckui cMbica. Bruuciaenne WHTErpana
no popmyne Herotona—JlelGuuna.

INMPEJIMETHBIE PE3Y.JIBTATHI

K xoHity o6yueHus B 10 kaacee 06 yqaromuiics noIyqnT ClIeayroTIHe IIPeAMETHEIE
pe3ylIbTaThl:

Yncsia H BLIMHCTEHAS

OTIEPHPOBATE MOHATHAMMU: PAIMOHATEHOE H JCHCTBUTEILHOE YHACTO, OOBIKHOBEHHAS
¥ OCCATHIHAS JIpOOb, MPOIIEHTET;

BEITTOJIHATE apu(pMCTHIECKHUE ONECPALMK C PAIMOHATLHEIMU M ACHCTBUTEILHEIMH
YUCITAMH;

BBITIO/IHATh NPUOIMKEHHBIE BLIYUCIICHHS, HCTIONB3YS TIPABUIIA OKPYTIIEHNS, JeTaTh
IIPUKHIKY W OLICHKY Pe3yNbTaTa BbIYHUCICHHUH;

OTNEPUPOBATE NOHATHAMH: CTENEHb C LECIBIM IIOKA3aTeNICM, CTaHiapTHas (opma
3AITMCH  OCHCTBHUTENBHONO 4MCIA, KOPEHb HATYPAIbHOM CTENEHH, WCHOIb30BaATh
HOJX0/111LY10 (GOPMY 3AITHCH JeHCTBUTEIBHBIX THCEIN JUIA PELIEHUs IPAKTHYECKHX 33129
W 1IPE/ICTABJICHUS TaHHBIX;

OMEpPUPOBATH MOHATHAMH: CHHYC, KOCHHYC H TAHICHC IIPOU3BONLHOTO Yria,
MCTIONB30BATh 3aMHCh IIPOH3BOJILHOTO YTIIa 4Yepe3 oOpaTHBIE TPHIOHOMETPHIECKHE
dbyHKIUA.

Ypanueinsa 1 HepaBeHCTBAa:

OICPHPOBATE  [IOHATHAMH: TOXKICCTBO, YPABHEHWE, HCPABEHCTIBO, 1IEJIOC,
PalMOHANBHOE, HPPALMOHAILHOE YPaBHEHHE, HCPABEHCTBO, TPHTOHOMETPHYECKOC
ypaBHEHUC;

BRITIONHATE  [IPCOOPa30BaHHA TPHTOHOMETPHUYECKUX BBRIDAXKEHWH H pelars
TPUTOHOMETPUUECKUE YPaBHEHHUS

BEITOZHATL  1peoOpa3’oBaHys  1ENBIX, PALMOHATBHBIX W HPPALMOHATBHBIX
RRIPAKEHUA M PELIaTh OCHOBHBIE THUMBI LEBIX, PAUMOHATBHBIX M MPPALHOHATBHEIX
YPABHEHHWH W HEPABEHCTB;

IIPUMCHATE YPAaBHEHHA W HEPABCHCTBA JUTA PEILUCHUS MATeMaTHYCCKUX 3a7auy W
341144 W3 Pa3TMIHBIX 00J14CTCH HAYKH W PEaIbHOM KH3HM;

MOICTHPORATL PEATIbHBIE CHTYAllMM HA SI3BIKE QIreOphbl, COCTABIISATh BBIPAKEHMS,
YPaBHCHHUS, HEPABEHCTBA 110 YCIOBHIO 33j1a4d, HCCIEIOBATH I[IOCTPOEHHBIE MOJEITH
C MCIIO/Ib30BAHKCM arrapara ajredpsl.
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DyuKIHH U rpapuKH:

OMEPUPOBATL TMOHATUSAMU: (QYHKIHMA, crnocolbl 3asanud  QYHKIGH, 06IacTh
VHpE/eiciing 1 MHOKECTBO 3HaYeHHI PyHKIMH, Tpaduk (HYHKIIHH, B3aMMHO 00 paTHbBIE
(DyHKLMHU,

ONEPUPOBATL MOHATHAMH: YETHOCTD M HEYETHOCTE (YHKUMH, Hy:M (YHKI(MH,
IIPOMEKYTKH 3HAKOMOCTOSHCTBA;

HCII0J1b30BATh TpadHKku yHKIMH 1T pelueHuns YpaBICcHU,

CTPOWTL M HUTaTh TpaQukn JMHEHHOH (YHKINH, KBagpaTHIHON (YHKIHM,
cTeneninol QyHKUEH ¢ TETHIM [I0KA3aTeIeM;

MCTTOTE30BaTh rpaduxy QYHKIUH I8 HCCNCI0BAHMS TIPOICCCOB H 3aBHCHMOCTEI
NpY PELICHUH 3aJad W3 ApYrUX y4eOHBIX NpeIMETOB H PeanbHON XKHU3HW, BBRIPAKATH
(hopMynamu 3aBHCHMOCTH M€Ky BETMUHHAMHY,

Havana MaTCMATHYECKOI0 AHATH3A:

OHEPUPOBATE  TIOHSATHUSIMM:  TIOCICIOBAT€IbHOCTh,  apudmeTHyeckas  u
reoMeTpHYecKas MporpeccHu;

OTIepPUPOBATh [IOHATUAMH: GECKOHEUHO yOBIBAIONIAA T€OMETPUYCCKas TIPOrpecCH,
CyMMa OECKOHEYHO YOBIBAKOIEH IeOMETPHIECKOM TPOrpECCHH;

3aJIaBaTh [10CICA0BATEIBHOCTH Pa3IMYLbIMU CITOCODAMMU;

MCNONB30BATE CBOWCTBA TIOC/IE0BATEIBHOCTEH M MPOrPecCHil Juls  pemeHus

AOBHBIX 3aay NpHKIaaHoro xapakrepa.

MuomkecTBa H JTOrHKA:
OlEPUPOBATh TTOHATUAMU: MHOXECTBO, OlIIEPALIMH HaJ MHOXECTBAMM;
HCTIONTE30BATh TEOPETHKO-MHOKCCTBCHHBIM ammapar Jisi ONHUCAHUST PeabHBIX
MPOTICCCOB M ABJIEHUH, TIPY PELLICHUH 3a7a4 H3 APYTUX y4eOHBIX MPEIMETOB;
OIIEPUPOBATH MOHATHAMH: OIIPEIEIeHHE, TEOPEMa, CIIeICTBHE, [I0KA3aTEILCTRO,

K xonity obyuenns B 11 kaacce o6ygaromuiics DOIYIHT CIIE/YIOLIME TPEIMETHBIC
PE3VIIbTaThI:

Yuciia M BLIYHCIIEHHS
OTICPHPOBATE MOHATHAMH: HATYPAIbHOE, LEN0E HHCIO, HCTIONL30BATh MPHU3HAKH
ANMOCTH TCIIBIX YHCCT, PA3NOKEHWe YMCId Ha MPOCTHIE MHOKUTENW [UIS PCHICHHUS
33144,
OMEPHPOBATh IOHATHEM: CTENEHE C PAITMOHAILHEIM [IOKA3aTEICM;
OMEPUPOBATE TIOHATHAMM: JorapudM 4YHCHa, JECATHYHBIC M HATYpa/ibHBIC
norapumel.

YpaBHeHNHS W HepaBeHCTRA:

IIPUMEHATHL CBOMCTBA CTCIICHU I IIPpeodpa3oBaHWs BHIPAXKCHHIL, ONEPUPOBATH
TIOHATHAMH: TI0Ka3aTelIbHOE YPABHEHWE W HEPABCHCTBO, PEIIATh OCHOBHBIE THIIbI
110KQ3aTENbHBIX YPABHEHUH U HEPABEHCTR;

BBITTOITHATE NPe0Opa30BaHus BRIPAXKEHHUH, COAEPKAIIMX JIOrapiu(Mbl, OTIEPHPOBATE
HOHATHS MM, J0rapH(PMUYCCKOEe ypaBHCHKME M HCPABCHCTBO, PCIIATE OCHOBHbBIE THIIbl
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norapu(pMHUIECKUX YpaBHEHUH U HEPABEHCTB;

HaXO/IMTh PELIECHUS ITPOCTEUIIHX TPUIOHOMETPHIECKHX HEPABEHCTB;

ONEPUPOBATH TOHATHSMM. CHUCTEMA JMHEHHBIX YPABHEHUM M €€ pemeHue,
HCTTONBE30BATE CHCTEMY JIMHEHHBIX YPABHEHUH U1 PELISHUS NMPAKTHYECKUX 3a1a4;

HAXOJHWTHh PEIICHHs IMPOCTCHIIMX CHMCTEM H COBOKYIHOCTEH palHOHAIBHBIX
YpaBHEHWH H HEPABEHCTB;

MOJETHPOBATh pealibiible CUTYAIWH Ha A3bIKe airedpbl, COCTABIATH BBIPAXKEHNS,
VPABHEHHS, HEPABEHCTBA U CHCTEMBI MO YCIIOBHIO 3a/1a4M, WCCIIEJ0BATEL [I0CTPOCHHLIC
MOJIETTH C MCTIONB30BAHUCM aniapara aluredpsl.

DOyvEruHH 4 rpapukn:

OTIEpUPOBAThH NOHATHAMHU: IepHoanYecKas QYHKIINA, TPOMEKYTKU MOHOTOHHOCTH
byEKIMM, TOYKHW OKCTpeMyMa GYHKIUH, Hauboibllee KM HaHMEHbIEe 3HAYeHHS
GYHKIMKM HA 1TPOMEXYTKE, UCIIOIL30BATh MX JUIA MCCICJOBAHUA (DYHKIIMHM, 3adaHHOM
rpaduKoM;

OMCPUPOBATE  NMOHSTHAMH:  TpadWKH  TMOKa3aTeNbHOH, IorapupMuuecKoi
i TPUTOHOMCTPUYECKHX (QYHKIMM, H300pakaTh HX Ha KOOPAHHATHOM IITOCKOCTH H
MCIIOJIB30BATE JUISL PEeLIeHUs YPaBHEHWI W HEPAREHCTR,

W300paxkars Ha KOOPAWHATHOW TNOCKOCTH TpadMKH IMHEHHBIX YpaBHEHWH
M MCITOJTh30BATh UX I PEIISHMS CUCTEMBI IMHEHHBIX YPaBHEHHIH,

HCIOab30BaTh rpadguku QyHKUHHA A8 UCCASN0BAaHUS NMPOLECCOB M 3aBUCHMOCTEH
U3 APYIUX VIeOHBIX JUCLMIUIAH.

Hauana MaTeMaTHYeCcKOro aHaau3a:

OIEpHPOBATH TICHATHSIMU: HeENpepbiBHas (YHKIHA, TNPOU3BOIHAA (YHKIIHH,
HCIIO/IB30BATE TEOMETPHYECKHH H (HU3MYECKHI CMBICKT TIPOM3BOAHOM U pElIeHUs
3a7ad;

HAXOAUTE TIPOU3BOMHBIC DIEMEHTAPHBIX (DYHKLUMH, BBIUMCIATE MPOU3BOIHBIC

SMMEL TIPOU3BEICHHS, YACTHOTO (hYHKIIWA,

MCII0JIb30BATE TPOU3BOAHYIO M8 WHCCIeNOBaHWS (GYHKIHMH Ha MOHOTOHHOCTH
W SKCTPEMYMBL, IPUMEHSTH PE3YJILTAThl UCCIIEAOBAHHUS K TIOCTPOSHHIO Ipa(HKoB;

MCII0/Ib30BATh  TIPOM3BOAHYK0 I  HAXOXKACHUSA  HAWIYYIICTO  pelmeHHus
B IMPUKJIATHBIX, B TOM YHUCJIE COLUMAIIbLHO-IKOHOMHYECKHX, 3a/1a4aXx;

OMEepUpPOBATh MOHATHAMMU: NIEPBOOOPa3HAst U UHTErpall, TOHUMATh FTeOMETPUYECKUN
H QU3MHCCKUHA CMBICT UHTETpasia;

HAaXOIMTh TIePROOOpA3HBIE 3IEMEHTAPHBIX QYHKUMH, BBMUCIATH MHTErpal
no ¢popmyne Herorona—Jleltbnuna;

pewats IpUKIaTHBIe 3a7a4d, B TOM YHCIE COLMANBHO-I3KOHOMHYECKOTO M
puanTeckoro xapakTepa, CpejICTBaMH MaTeMaTHYECKOro aHalu3a.



Tematuyeckoe nnaHuposaHue 10 Knacc

' Ne | HaumeHoBaHue pasgena(tembl) Kypca - Konunyecrso |
| 4Yacos
1 | MHOXecCTBa paluUOHaNbHbIX U AEUCTBUTEbHbIX YUCEN. 14
| PaLWOHa/IbHbIE YPaBHEHWS W HEPaBEHCTBa
2 | DyHKUMK U rpadmru. CTeneHsb ¢ LenbiM NokasaTenem 6
3  ApudmeTnyeckuii KOpeHb N—oi cTeneHu. UppauuoHanbHbie | 18
ypPaBHEHUWA U HepaBeHCTBa _
4 Popmynbl TPUroHOMETPUW. TPUTOHOMETPUYECKME YPABHEHUA 22
5 [ocneposarenbHOCTU U NpOrpeccun , 5
6 Y NoetopeHue, obobleHue, cUCTEMATU3ALNA 3HAH W 3
OBLLIEE KOJIMHECTBO YACOB NO NPOrPAMME 68 ]




TemaTtuyeckoe nnaHuposaHue 11 Knacc

Ne | HaumeHoBaHue pasaena(Temsl) Kypca ' Konuyectso
. - ' 4acos

1 CreneHb C pauuoHanbHbiM NoKa3saTtenem. NokaszatenbHan 12
dyHKUMA, [oKaszaTenbHbie YypaBHEHUA U HEPaBeHCTBa |

2 | Norapudmuyeckas pyHKUMA. Slorapudmuyeckue ypasHeHma | 12

| “uHepaBeHCTBa 1

3 | TpuroHomeTpuyeckme GyHKLUN 1 UX rpaduxu. 9
TpuUroHoMeTpuyeckme HepaBeHcTea

4 | MNpoussogHas. NpUumeHeHue Npon3IBoaHOMN 24

5 | UHTerpan v ero npumeHeHumna 9

6 | CucTtembl ypaBHEHMA 12

7 | HatypanbHbie ¥ uensle yucna 6

8 | MNosTopeHue, obobLIeHne, cUCTEMATU3aLMA 3HAHWIA 18
OBLEE KO/TMYECTBO YACOB NO NPOrPAMME 102
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