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HHOACHUTEJBHASA 3AIINCKA

VY4eOnblil Kypc «AnreOpa U Hayaja MaTeMaTHYECKOTO aHAIN3a» SBISETCA OJHUM M3
HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeaHero oOiero oopa3oBaHus, MOCKOJIbKY, C OJTHON
CTOpPOHBI, OH 00EeCIeYMBaeT UHCTPYMEHTAIBHYIO 0a3y Il U3yUYEHUs] BCEX €CTECTBEHHO-
HAYYHBIX KYpPCOB, a C IPYTO¥ CTOPOHBI, (POPMHUPYET JIOTHUECKOE U a0CTPAKTHOE MBILIUICHNE
oOy4Jaronuxcsi Ha ypoBHE, HEOOXOAMMOM JIJIsi OCBOEHUST HHPOPMATHUKH, OOIIIECTBO3HAHNS,
UCTOpPUHU, CJIOBECHOCTH M JPYTUX ITUCHUIUIMH. B pamMkax mgaHHOTO ydeOHOTro Kypca
oOydJaronifecs: OBJIAJIEBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas
dbopMyIupyeT CBOM AOCTHKEHUS B MaTeMaThuueckoi popme.

VY4eOHblii Kypc anreOpbl ¥ Hayal MaTEMaTUYECKOTO aHAJIM3a 3aKJI1aIbIBAET OCHOBY JIJIS
YCIEUIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKU, XUMHH, OWOJIOTUH, MOHHUMAHHUS OCHOBHBIX
TEHJCHIMNA pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOMN KM3HH, [T03BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX LIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO UCIIOJIB30BATh UX JUIS
JnanpHelIero oOpa3oBaHUs U B TOBCEIHEBHOM >XU3HU. B TO ke BpeMsl OBiajcHUE
a0CTpaKTHBIMH W JIOTUYECKH CTPOTMMHU KOHCTPYKIHUSMHU aiare0psl ¥ MaTEeMaTHUYECKOIro
aHajaM3a pa3BUBAECT YMEHUE HAXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb,
JOKa3blBaTh YTBEPXKACHHS C IIOMOUIBI0 HHAYKIWHW W PacCyKaaTb JAETyKTHBHO,
HCIIOJIb30BaTh 00001IEHNE U KOHKPETU3AIHI0, abCTparnpoBaHue U aHAJIOTHI0, POPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIIIJICHUE.

[Ipu peanuzanmu paboyeil MporpaMmsbl O MATEMATUKE TAK)KE YUTEHBI LEIU U 3a4a4d
BOCIIUTATEIBHON POrpaMMBbl KO, sBistomeiics yacteio OOIT OOO mkosmsl.

B xone usyuenus yueOHOro kypca «Anredpa u Hayajza MaTeMaTHUYECKOIO aHAJIU3a»
oOyuJaroluecs: IoJy4yaloT HOBBIA OMBIT PELIEHUs MPUKIATHBIX 3a7a4, CAMOCTOSTEIbHOTO
MOCTPOEHUSI MATEMAaTHUYECKUX MOJIETIEN PealIbHBIX CUTYALINI, THTEPIPETALMH [TOTYYEHHBIX
pELIeHMI, 3HAKOMSITCS C TPUMEPAMHU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE
Y UCKYCCTBE, C BBIIAOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc 00J1afjaeT 3HAUUTEIbHBIM BOCIIUTATEIbHBIM OTEHIIUAIOM, KOTOPBIH
peanu3yeTcs Kak yepe3 yueOHbIM MaTepual, CoCOOCTBYIOUN (DOPMUPOBAHUIO HAYYHOTO
MUpPOBO33pEHHUs, TaK M uepe3 cnenupuky ydeOHOM JeATeTbHOCTH, TpeOyrolen
MPOJIOJKATEPHON KOHUEHTpPAlMM BHHMAaHUS, CaMOCTOSITEIbBHOCTH, AKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJyYE€HHBIN pPe3yJIbTar.

B ocHoBe MeTouku oOydeHus anredpe 1 HayajiaM MaTeMaTHYECKOTO aHalIu3a JICKUT
NEeSATEIbHOCTHBIN MPUHIIUI 00yYEHUSI.

B crpykType ydeOHOro kypca «Anredpa M Hadaja MaTeMaTHYECKOTO aHaJIU3a»
BBIJICJIEHBI CIEAYIOIIHNE COJIEPKATEIIbHO-METOIUUECKUE JTUHUM: «Hucaa U BBIYUCICHUSY,
«Dyukmun u rpadukn», «YpaBHEHUS W HEpaBeHCTBa», «Hadama maTeMaTHYecKOTO
aHanu3a», « MHOXKECTBA U JIOTHKa». Bce OCHOBHBIE COAEPKATEIbHO-METOINYECKHUE JIMHUN
M3Yy4aroTcs Ha MPOTSHKEHUH ABYX JIET 00yUeHHs HA YPOBHE CPEIHET0 00111ero 00pa3oBaHus,
€CTECTBEHHO [OMOJHAA APYr JApyra M IOCTENEHHO HACHIASICh HOBBIMHU TEMaMH U
paznenaMu. JlaHHBINA y4eOHBIN Kypc SIBISETCS HHTEIPATUBHBIM, MOCKOJIbKY OOBEAUHSET B
cebe colepKaHHe HECKOJbKMX MaTeMaTHMYeCKUX JUCLHUIUIMH, TaKhX Kak anreopa,



TPUTOHOMETPHS, MATEMATUYECKUI aHAIIN3, TEOPUS MHOKECTB, MaTeMaTHYECKasl JIOTUKa U
apyrue. Ilo wMepe Ttoro kak oOydaromiuecs OBJQAEBAlOT BCE OoJiee MIMPOKUM
MaTEMaTUYECKUM anmnapaToM, y HUX OCIE0BATENbHO (POPMUPYETCS U COBEPILIEHCTBYETCS
yMEHUE CTPOUTh MATEeMaTHUYECKYI0 MOJEIb PEaJbHOM CHUTYyallMH, MPUMEHSATh 3HAHUSA,
NOJIYyYCHHBbIE TP M3YyYEHUH YYEOHOTO Kypca, [UJIsi pEeLIeHUs CaMOCTOSITEIbHO
c(hOpMyIUPOBAHHONW MaTEeMaTUYECKON 3a/1a4uH, a 3aTEM HHTEPIPETUPOBATH CBOU OTBET.

CopnepxxarenpHO-METOAUYECKAsE JMHUA «YHciia W BBIUMCICHUS»  3aBEPIIACT
(dhopMHUpOBaHNE HABBIKOB MCIIONIB30BAHUSA JEHCTBUTEIBHBIX YHCEI, KOTOpOE ObLIO HA4aTo
Ha YpOBHE OCHOBHOTr0 001miero odpa3zoBanusa. Ha ypoBHe cpemaHero oOiero oopa3oBaHus
ocoboe BHUMaHHE yJenseTcs (HOPMUPOBAHMIO HABHIKOB PAIMOHATIBHBIX BBIYHCICHUI,
BKJIIOYAIOIUX B C€Osl MCIIOJIb30BAHUE PA3IUYHBIX (POPM 3alHCH YHUCIA, YMEHUE JeaTh
MPUKUJKY, BBITOJHATh MPUOIHKEHHBIE BBIYMCIICHHS, OLIEHUBATh YKCJIOBBIE BBIPAKEHHUS,
paboTath ¢ MaTeMaTUYECKUMH KOHCTAaHTaMH. 3HAKOMbIE OOY4YalOIIMMCSI MHOKECTBa
HaTypaJbHBbIX, UEIbIX, PAIMOHAIBHBIX W JEHCTBUTEIBHBIX YHCEN JOMOJHSIIOTCS
MHO’>KECTBOM KOMILJIEKCHBIX 4YHCeNl. B KaXIOM M3 3TUX MHOMKECTB pPaccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My crielU(UUECKHE 3a7a41 U Ollepaluu: JeJICHUE HALEI0, OIEPUPOBAHUE
OCTaTKaMM Ha MHOXECTBE LEJbIX YHUCEN, OCOObIe CBOWCTBAa pAalMOHAIBHBIX U
UppPALMOHAJIBHBIX 4YMCEN, apu(METHYEecCKUe OIepaluu, a TakKe HW3BICYEHHE KOPHS
HaTypaJbHOM  CTENIEHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  uucen.  bmaromaps
MOCJIEIOBATEIbHOMY PACIIMPEHUIO KpPyra UCHOJBb3YyEMbIX YHCEI M 3HAKOMCTBY C
BO3MOKHOCTSIMU HMX TPHUMEHEHHUS I pELIeHUs pa3IMyHbIX 3a1ad  (popmupyercs
IIPEICTABIICHHE O €IMHCTBE MAaT€MaTHKU KaK HAayKd M €€ POJU B IIOCTPOCHHHM MOJECIIEH
peaIbHOTO MHpA, IIUPOKO UCHOJIB3YIOTCS 00001IEHNE U KOHKPETH3aIHsl.

JIunus «YpaBHEHMS] U HEPABEHCTBA» PEANTM3YETCsl HA MPOTSHKEHUH BCEro 00y4YeHUs
Ha YPOBHE CpeaHEero oOuero o0pa3oBaHus, MOCKOJIbKY B KaxaoM paszaene IIporpammbl
MPEAYCMOTPEHO pELIEHUE COOTBETCTBYIOIIMX 3anad. B pesynbrate oOywaromuecs
OBJAJECBAIOT PA3JIMUYHBIMH METOJAMHU PEIICHUS PALUOHAIBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUN, HEPABEHCTB U
CUCTEM, a TaKkXe 3aJay, coJepkamux napameTpbl. [lomydeHHblE yYMEHHSI IIMPOKO
UCIIOJIB3YIOTCSL MIPU UCCJIENOBAHUM (PYHKUUN C MOMOIIBIO MPOU3BOJAHOM, MPHU PELIECHUU
NPUKIAAHBIX 33/lad W 3a/lad Ha HAaXOXKJEHWE HauOOJBIIUX W HAWMEHBIIUX 3HAYECHUU
bynkuun. JlanHas conxep:kaTeNbHas JIMHUS BKJIIOYaeT B ceOs Takke (OpMHUpOBaHUE
YMEHHM BBINOJHATH pacuéTel 1O Qopmyiam, npeoOpa3oBaHUs PalUOHAIBHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAK)KE BBIPAXKEHUH, COIEPKAIINX
cTeneHu u jorapudmel. biarogaps u3yyeHuo alredpanyeckoro Marepuasna IpoUCXoIuT
JalibHEeIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAaKTHOIO MBIIUICHUS O0YyYaromuxcs,
(bopMHUpPYIOTCS HaBBIKU JETYKTUBHBIX PacCyXJIE€HUH, pabOThl C CUMBOJIBHBIMU (pOpMaMH,
MPEACTABICHNUS] 3aKOHOMEPHOCTEH W 3aBHCHUMOCTEW B BHJI€ PABEHCTB U HEPaBEHCTB.
AnreOpa npejnaraetT 3(QQGEeKTUBHbIE WHCTPYMEHTHI JJI PELICHUS MPaKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJlay, HArJISIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKa
HayKH.

CopepxarenbHo-MeToin4ecKas THUA «DyHKINU U TpapUKKU» TECHO MepeIuieTaeTcs
C JIpyTUMU JIMHUSIMU YYEOHOro Kypca, IOCKOJIbKY B KaKOM-TO CMbICIE 3aJaéT



MOCJIEIOBATENIBHOCTh M3Y4YEHHs Marepuana. l3ydeHne CTEneHHOM, NOKa3aTelbHOM,
jJorapu(MUUECKOd ¥ TPUTOHOMETPUYECKMX (YHKUMN, HX CBOHCTB U TpaduKoOB,
UCIOJIb30BaHUE QYHKUMN Il pEeIIeHUs 3a71a4 U3 IPYTUX y4eOHBIX IPEIMETOB U PeasibHON
KU3HU TECHO CBS3aHO KAK C MAaTEMAaTUYECKUM aHAJIU30M, TaK U C PEIIEHUEM YPAaBHEHUH U
HepaBeHCTB. [Ipu 3ToM O0sbIIOe BHUMAaHKE YAENIIeTCs] JOPMUPOBAHUIO YMEHUS BBIPAXKATh
dbopMyniaMy 3aBUCHMOCTH MEXIy Pa3IMYHBIMH BEJIMUYWHAMH, UCCIIEIOBATh MOJIYyYCHHBIC
byHKIIUM, CTPOUTHh MX rpaduku. Marepuan 3Toi CoAep)KaTENbHON JIMHUM HAlleleH Ha
Pa3BUTHE YMEHUN U HABBIKOB, MIO3BOJISOIINX BbIPaKaTh 3aBUCUMOCTH MEXK/Ty BETMUMHAMU
B pa3au4yHOM (opMme: aHamuTUUECKOM, Tpaduyecko U cioBecHoM. Ero wusyueHwue
CHOCOOCTBYET Pa3BUTHUIO ANTOPUTMHUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K OOOOIICHUIO U
KOHKPETH3aI1H, UCIIOJIb30BAHUIO aHATIOTUH.

CopnepxarenpHass JuHUA «Havana wmatemaTudeckoro aHanu3a»  MO3BOJSIET
CYLIECTBEHHO pPAaCUIMPUTh KpPyr KaKk MaTEMaTHYECKUMX, TaK W MPUKIAJHBIX 3ajad,
JOCTYITHBIX OOYYaIOMIMMCS, TaK KaK Y HUX MOSIBJISIETCS BO3MOKHOCTh CTPOHUTH IpaduKu
CJIOKHBIX (PYHKIIMM, OMPeNesisiTh UX HAauOOJIbIINE U HAUMEHBIIINE 3HAYCHUS, BHIYUCIISIThH
wiomagu Guryp u o0ObEMBI T, HAXOIUTh CKOPOCTH U YCKOPEHHMs mpoueccoB. [laHHas
CoJiepKaTelibHasl JTUHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTHU MOCTPOEHUS MATEMATHUYECKUX
MOJIENEN PeaTbHbIX CUTYAIMi, TO3BOJISIET HAXOAUTh HAUITYUIlIe€ PEIICHUE B IPUKIIAHBIX,
B TOM YHCJIE COLUAIBbHO-3KOHOMHYECKHX, 3aJadyaXx. 3HAaKOMCTBO C OCHOBaMH
MaTeMaTUYECKOT0 aHajdu3a CIOCOOCTBYET pPa3BUTHUIO aOCTpakTHOro, (opMaibHO-
JIOTUYECKOTO W KpPEaTWBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh
MIPOSIBJICHUS 3aKOHOB MaTEMAaTUKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HatoT
O BBIJIAIOIIUXCS PE3YNIbTAaTaX, MOJIYYCHHBIX B X0JI€ PA3BUTHS MAaTEMATHUKH KaK HAyKH, U 00
UX aBTOpax.

ConepxaTenpHO-MeTOANYECKasT JTUHUA «MHOXECTBa M JIOTMKa» BKJIOYAEeT B ceOs
AJIEMEHTBhl TEOPUM MHOXKECTB MU MAaTE€MaTUYECKOM JIOTMKHU. TeopeTHKO-MHOKECTBEHHBIE
MIPEICTABJICHUS] POHU3BIBAIOT BECh KyPC MIKOJIHHOM MaTEeMAaTUKH U MpeJIaraloT Haubosee
YHUBEPCAIBHBIN S3bIK, O0BEAUHSIONINI BCE pa3/iesibl MATEMAaTUKH U €€ TPUII0KEHU, OHU
CBA3BIBAIOT Pa3Hble MATEeMaTHYECKUE NMCLUMIUIMHBI U UX MPUIOKEHUS B €IMHOE LIEJOE.
[loaToMy Ba)XHO JaTh BO3MOXKHOCTh  OOydYaromieMycsi MOHUMaThb TEOPETHUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHON MaTE€MaTUKU M HUCHOJIb30BATh €ro ISl BBIPAKCHUS
CBOUX MbICJEH. JIpyruM Ba)KHbIM MPU3HAKOM MATEMAaTUKW KaK HAyKW CIEQyeT MPU3HATh
CBOMCTBEHHYIO €l CTpOTroCTh OOOCHOBaHUW M CIEJOBaHUE OMPENENIEHHBIM IpaBUIIaM
MOCTPOEHUSI JI0KA3aTENbCTB. 3HAKOMCTBO C OJJIEMEHTAMH MAaTeMAaTHUYeCKOW JIOTMKHU
CIIOCOOCTBYET Pa3BUTHIO JJOTUYECKOTO MBIIIJIEHUSI 00YYaIOIIUXCsl, TO3BOJISIET UM CTPOUTH
CBOM PACCYXKJICHHS Ha OCHOBE JIOTHYECKUX MpaBwWi, (OPMHUPYET HABBIKU KPUTHUIECKOTO
MBIIUICHUS.

B yueOHOM Kypce «AnreOpa v Havalla MaTEMATUYECKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBBl MAaT€MaTHMYECKOTO MOJEIMPOBaHUs, KOTOpPbIE MPHU3BaHbl CHOCOOCTBOBAThH
(OpMHUPOBAHNIO HABBIKOB IMOCTPOEHUS MOJIENEH pealbHbIX CUTYallui, UCCIIEI0BAHMS 3TUX
MOJIeNiell C TIOMOIIIBIO ammapara ajareOpsl U MaTeMaTHYeCKOTO aHalln3a, WHTEPIpeTaluu
MOJYYEHHBIX PE3YIbTATOB. Takue 3aaHus BIUIETEHBI B KaXKAbIM U3 pa3esioB IPOrpaMMBl,
MOCKOJIbKY BECh MaTepual Y4eOHOro Kypca UIMPOKO HCHOJb3YeTCS MJIs pelIeHus



NPUKIAIHBIX 3amad. [Ipu pemeHun peasbHBIX NPAKTUYECKUX 3adad O0ydarommecs
Pa3BUBAIOT HAOIOAATEILHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCII0JIB30BaTh AHAJIOTHIO, 0000MaTh M KOHKPETH3UPOBaTh MpodiieMy. [lesTeabHOCTh 1Mo
(OpPMHPOBAHUIO HABBIKOB PCIICHHUS NPHKJIAJHBIX 3a/Jad OPTraHU3yeTcs B IPOIECCce
M3YYCHHS BCEX TEM YUEOHOTr0 Kypca «Anredpa v Hayajga MaTeMaTHIEeCKOTO aHAIIH3ay.

Ha wm3ydenme yueOHOTo Kypca «AiredOpa W Hadaja MaTEMaTHYECKOTO aHAU3a»
oTBoauTCs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 yacos
(4 yaca B HEZIEIIIO).



COILEP KXAHUE OBYYEHUSA
10 KITACC

Yucia 1 BIYMCICHUS

Panmonansupie  uucia. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOH, MPOIEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npoOel U MPOIEHTOB ISl PEHICHUS
MPUKJIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUW U PEATTbHOU KU3HU.

JlelicTBUTENbHBIE ~ Yucla.  PanuoHalbHBIE W UPPAUMOHAIBHBIE  YHUCIIA.
ApudmMernueckre ornepanuu ¢ JeWCTBUTEIbHBIMU YUCIaMH. MOylb JeHCTBUTEILHOTO
yucia U ero cBorctpa. [IpubmmkEéHHbIE BRIUUCICHUS, TTpaBUila OKPYTJICHUS, IPUKUJIKA U
OIIEHKA pEe3yJIbTaTa BEIYMCICHUI.

Crenenb ¢ mensiM mnokazareneM. buHom Heiotona. Mcnons3oBanue moaxopsiien
dbopMbl  3amucH  JEUCTBUTEIBHBIX YHCET [JJi1 pEHICHUsS MPaKTUUYECKUX 3a1ad |
MIPEJICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHb ¢ pallMOHAIBHBIM MOKA3aTEJIEM U €€ CBOMCTBA, CTEIEHb C ACHCTBUTEIBHBIM
MOKa3aTEeJIEM.

Jlorapudm uucna. CoiicTBa orapudma. /lecaTnunpie U HaTypaJIbHbIE JOTapPUPMBI.

Cunyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCJIOBOr0 apryMEHTa. APKCUHYC, ApKKOCHHYC
Y apKTaHI'€HC YUCIIOBOTO APryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHBbIE TpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpPaBHEHUS.
PaBHOCUIIBHBIE ypaBHEHUS U ypaBHEHUA-CIEACTBUSA. HepaBeHCTBO, pellleHue HEPaBEHCTBA.

OCHOBHBIE METOJbI PEIICHUS LEIbIX M JIPOOHO-PAMOHATBHBIX YPAaBHEHHH U
HEPaBEHCTB. MHOrOYJIEHBI OT OJTHOM NMEPEMEHHOM. [[eIeHrne MHOTOWIEHAa HA MHOTOYJIEH C
octatkoM. Teopema bezy. MHorousnens! ¢ uensiMu ko3gpunrentamu. Teopema Buera.

[TpeobpazoBanus YUCIOBBIX BBIPAXKEHUM, COAEPIKAIINX CTETICHU U KOPHHU.

Uppaunonansubie ypaBHeHHs. OCHOBHBIE METOJIbl PEIICHUS HPPalUOHAIbHBIX
YpPaBHECHUH.

[TokazarenbHbie  ypaBHEHUs. (OCHOBHBIE METOJBl PEHICHHS IMOKAa3aTEIbHbBIX
YpaBHEHUM.

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALUX JTOTapu(MBbI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJIbI PEIIECHUS JOTapUPMUUYECKUX
YpaBHEHUM.

OcHoBHbIe TpUroHomerpuyeckue Gopmyinsl. [IpeoOpazoBanue TPUrOHOMETPUUECKUX
BBIpKEHUHU. Perenre TpUroHoMeTpuyYeCcKuX ypaBHEHUN.

Pemenune cucrem TIMHENHBIX YpaBHEHUN. MaTtpuila CUCTEMBI JINHENHBIX YPABHEHUMU.
Onpenenutens MaTpULbl 2X2, €r0 TeOMETPUUECKUN CMBICT U CBOMCTBA, BHIYUCICHUE €T0
3HAYECHHS, NTPUMEHECHHUE ONPEHECIUTEIN ISl PELIEHUS CHUCTEMBl JMHEUHBIX YpPaBHECHUMU.
Pemenune npukinagHpIx 3a71a4 ¢ MTOMOIIBIO CUCTEMBI JIMHEUHBIX ypaBHEHUH. McciienoBanue
MMOCTPOEHHON MOJIEJIM C TIOMOIIBIO MATPHIL U ONPEIECITUTEIIEH.



ITocTpoeHne MaTeMaTHYECKUX MOJIETIEH PEATIbHOM CUTYAllH C IIOMOIIBIO YPABHEHUN
Y HEPaBEHCTB. [ [puMeHeHne ypaBHEHN U HEPABEHCTB K PEIICHUI0 MaTEMATUYECKUX 3a/1a4
M 33]1a4 U3 PA3IMYHbIX 00J1aCTel HaAyKU U PEabHOU KU3HH.

DOyHKUUM U Tpaduku

OyHK1Ms, c1ocoObl 3a1anus GyHKkuuu. Bzaumuo odbpatueie Gynkimu. Kommnosuims
bynkuii. ['padux pynkuun. dnemeHTapHbIe IPeoOdpa3oBaHus rpaduKoB GyHKITHIMA.

Obnacte ompeneneHus W MHOXKECTBO 3HaueHud Qynkuuu. Hymu ¢yHkmm.
[TpomexyTkn 3HaKomocTossHCTBa. Y&THple M Hed€THble GyHKIuU. [leproauueckue
¢bynkuuu. [IpomexxyTku MOHOTOHHOCTH (DYHKIMH. MaKCUMyMbl U MUHUMYMBbI ()yHKIIUU.
Haubonbiiee n HanMeHblee 3Ha4eHNus (PyHKIUN HA TIPOMEXKYTKE.

Jluneitnasi, KBagpaTu4yHas ©  JpOOHO-IMHEWHAs  (QYHKIUUA. DJIEMEHTapHOE
HCCIIEIOBAaHUE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast GyHKIMS ¢ HATYpaJbHBIM U 1I€JIbIM TTOKa3zaTeseM. E€ cBolicTBa u rpaduxk.
CaoiicTBa ¥ rpauk KOpHS N-0i CTENEeHU KaK (PyHKIIMKU OOpPaTHOM CTENEHU C HaTypalbHbIM
ITOKA3aTEIIEM.

[lokazaTenbHass W Jorapupmuyeckas (QYHKIUU, UX CBOWCTBA U Tpa(UKU.
Hcnonp3oBanue rpadukoB GyHKIUHN AJIs peLICHUS] YpaBHEHUI.

Tpuronomerpuyeckasi OKpyKHOCTb, ONPEAEIIEHUE TPUTOHOMETPUUECKHUX (YHKIUI
YHUCJIOBOTO apryMEHTAa.

QOYyHKIMOHAIbHBIE 3aBUCUMOCTH B peajbHBIX Hpoleccax W sABieHUsX. [ 'paduxu
pEAbHBIX 3aBUCUMOCTEMN.

Havana MaTeMaTH4eCKOI0 aHAIHU3A

[locnenoBarenbHOCTH,  CHOCOOBI  3alaHusl  IociegoBaTenbHOCTEd.  Meton
MaTeMaTUYECKOW HWHAYKIMM. MOHOTOHHBIE W OrPAHUYEHHBIE MOCIEAOBATEIBHOCTH.
Hcroprst BOSHUKHOBEHHS] MAaTEMAaTUYECKOT0O aHAIN3a KaK aHaJIn3a OECKOHEUHO MaJlbIX.

Apudmernueckass W TreoMeTpuyeckas Mnporpeccuud. beckoHeuHo yObIBaromas
reoMerpuueckas mnporpeccus. Cymma O€CKOHEYHO YOBIBaIOIIEH TIe€OMETPUYECKON
nporpeccur. JIMHEMHBIM W SKCIOHEHIMAaJIbHbIM poCcT. YUucimo e. Popmyrna CIOXKHBIX
MIPOLEHTOB. VCronp30BaHME MPOrpeccur ISl PEIIEHUs] PeajbHbIX 3a7ad IMPUKIAJHOTO
Xapakrepa.

HenpepoiBHble QYHKIIMM U MX CBOMCTBA. TOYKH pa3pbiBa. ACUMITOTHI TpaduKoB
¢dbynkumii. CBoiicTBa (YHKIMI HENPEpHIBHBIX HAa OTpe3Ke. MeToj HMHTEpPBAJIOB st
pelieHus: HepaBeHCTB. [IpruMeHnenne cBONCTB HeNpepbIBHBIX (DYHKIUH ISl pelieHus 3aau.

[lepBas u BTOpas mnpousBojHble ¢GyHKUMU. OmnpeneneHre, reoMeTpUUYEeCKUuil u
(u3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHOM K TpaduKy PyHKIUU.

[IpousBoanbie sneMeHTapHBIX (yHKIUA. [Ipons3BomHAasE CyMMBbI, MPOW3BEICHUS,
YaCTHOTO M KOMITO3ULIUHU (QYHKIIHI.

MHokecTBa M JIOTUKA

MHOk€eCTBO, omepaldy HaJ MHOXKECTBAMU M HMX CBOWCTBA. Jlmarpammel Oitnepa—
Benna. [IpumeHeHne TEOpETHKO-MHOKECTBEHHOIO arapara g OMMCAHUs PEAbHBIX
MIPOLIECCOB U SIBJICHUH, TP PEIICHUH 3314 U3 IPYTUX y4eOHbBIX PEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, CJEICTBHUE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIE YPABHEHUS.



11 KJTACC

Yuciia 1 BbIYMCTICHUS

HatypaneHble u nensie uyucia. llpumMeHeHne NMpu3HaKoB AEIUMOCTH LIEJBIX YHUCEIL,
HanOobIMi o0muit nenurensd (nanee — HOJl) u HaumeHbiiee oOlee kpaTHoOE (J1anee —
HOK), octaTkoB o moy:mto, anroputMa EBkiinia i penieHus 3aad B [eJIbIX Yuciax.

Kowmriekcapie uuncia. AnrebOpawdeckass W TpUTOHOMETpHUYecKas (opmbl 3amvcu
KOMIUIEKCHOTO 4YHciia. ApupMeTHdYecKhe OmNepaldd C KOMIUICKCHBIMH YHCIIAMHU.
N300pakeHre KOMIUIEKCHBIX 4YMCeNl Ha KoopJauHaTHOW miockoctu. dopmyna Myaspa.
KopHu n-oi1 creneHn u3 KOMIUIEKCHOTO 4ucia. l[puMeHeHne KOMIUIEKCHBIX YHCell IS
perieHus: GU3NUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHNs U HEPaBeHCTBA

Cucrema U COBOKYIHOCTh YPaBHEHHUU W HEPABEHCTB. PaBHOCUIIbHBIE CHUCTEMBI U
CUCTEMBI-CIICACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

OT0O0p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUN C TIOMOIIbIO TPUTOHOMETPUUYECKOM
OKPYXHOCTH. PellieHre TpuroHoMeTpruueCKIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHUS TOKA3ATEIbHBIX U JOTapu(pMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl pELIECHUS CHUCTEM H COBOKYIHOCTEM palMOHAaJIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(MUUYECKUX YPABHEHHI.

VYpaBHEHUsA, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMHU.

[IpuMeHeHre ypaBHEHU, CHCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3a/1a4
W 33/1a4 U3 Pa3TUYHBIX 00JIaCTE! HAyKHU M PEAIbHOM KU3HH, HHTEPIIPETAIUS MOTYyYECHHBIX
pE3yNbTATOB.

DOyHKUUM U Tpaduku

I'padux xomnosuuuu GpyHkuui. I'eomerprueckre o0pa3bl ypaBHEHHU U HEPABEHCTB
Ha KOOPAWHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue PyHKITUN, X CBONCTBA U TpaUKH.

['paduueckue meTonpl pelieHUs ypaBHEHUNW U HepaBeHCTB. ['paduyeckue MeTomabl
penieHus 3aad ¢ nmapaMmeTpamu.

Ucnonb3oBanue rpaduxoB QyHKIUN 7151 KCCIIEIOBAHMS TIPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPHU PELICHUU 3a]ad U3 JAPYTUX y4EOHBIX MPEAMETOB U pealbHOU
KU3HH.

Hauajna MaTeMaTH4eCKOro aHajan3a

[IpumeHeHne mNPOU3BOAHOW K MCCIENOBAaHUIO (YHKUUA HAa MOHOTOHHOCTH U
skcTpeMyMmbl. HaxokneHne HauOONbIIEr0 M HAaMMEHBUIET0 3HAYEHUW HENpepbIBHOM
(GYHKIIUM Ha OTpE3Ke.

[IpumeHeHne MPOU3BOIHOM ISl HAXOXKECHUSI HAWUTYUIIEro PENICHUs B MPUKIAIHBIX
3aja4yax, JAJs ONpeeeHHs] CKOPOCTH U YCKOPEHHMs Mpoliecca, 3aJaHHOT0 (GopMyIIoi Uiu
rpagukom.

IlepBooOpa3Hasi, = OCHOBHOE  CBOWCTBO  IepBooOpasHbiX.  I[lepBooOpasHbie
aneMeHTapHbIX QpyHkunid. [IpaBunia HaxoX1eHUs TepBOOOPa3HBIX.



WNHurerpan. I'eomerprueckuii CMBICH HHTETpajna. BeluucieHue OmnpeacieéHHoro
uHTerpana no popmyne Hetorona-Jlen6ouuma.

[IpumeneHnue uHTErpasia JJIsi HAXOXKJEHUS IUIOMIA/Ied TUIOCKUX (GUryp u o0ObEMOB
r€OMETPUYECKHUX TEII.

[Ipumepbr  pemenudt  auddepeHIManbHbBIX  ypaBHEHUNH.  MaremaTudeckoe
MOJIETTUPOBAHUE PEATbHBIX MPOILIECCOB C MOMOIIBI0 TU((HepeHIINATbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHE) HA
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMH O0O0ydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUUCKOTrO OOIIecTBa, MPEACTAaBICHHE O MaTeMaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHUU, MPOLEAYpP T'PakIaHCKOIO
oOmecTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHHE B3aMMOJIEHCTBOBATH C COIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSMU U HA3HAUCHUEM,;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM TpaXJTaHCKOM HMACHTUYHOCTH, YBAXKECHHUS K
IPOLIJIOMY M HACTOALIEMY POCCHUICKOM MaTEMaTUKH, LEHHOCTHOE OTHOILIEHUE K
NOCTUKEHUSAM POCCHICKMX MaTEMaTHUKOB W POCCHUUCKON MaTeMaTHYECKOW IIKOJIBI,
MCIIOJIb30BAHUE ATUX JOCTHXKEHHUI B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE JYXOBHBIX I[EHHOCTEH pOCCHIICKOrO Hapoja, CcHOpPMHPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, 3THYECKOTO IIOBEICHUS, CBSA3AHHOIO C IMPAKTUYECKUM
MIPUMEHEHUEM JOCTHKCHUN HAYKHU U IESITENBHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIA1a
B [IOCTPOEHUE YCTOMYMBOIO OYy1yIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIHOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, peHIeHUH, pPACCYX IACHUH, BOCHPHUHUMYHUBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c()OPMUPOBAHHOCTh YMEHHSI TNPUMEHATh MAaTeMAaTHYECKUE 3HaHUS B HMHTEpecax
3I0pOBOTro U 6e30macHOro o0pas3a )KM3HU, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 3/10POBbIO
(3mopoBoe TMTaHWE, COAJAaHCUPOBAHHBIA PEKUM 3aHATUA M OTIbIXa, peryJspHas
(¢u3nueckass aKTUBHOCTh), (PM3MUECKOE COBEPIIEHCTBOBAHUE IMPHU 3aHATUSAX CIHOPTHUBHO-
0370POBUTEIBHON EATETBbHOCTBIO;

6) TPy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH TPYIOJIOOHUS, MHTEPEC K Pa3IUUYHBIM
chepam mpodecCHOHATBHOM  JESTENbHOCTH, CBA3aHHBIM C MaTEeMaTUKOW u €€
MPWIOKEHUSIMUA, YMEHUE COBEpIIATh OCO3HAHHBIM BbIOOp Oynymie npodeccun u
peann30BbIBaTh COOCTBEHHbIE >KM3HEHHBIE IUIAHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHUI0O M CamMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEHM KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3a7ad4 MaTeMaTUYECKOU
HaIpaBJICHHOCTH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, MOHUMAHHUE BIMSHUS COIMAIbHO-
SKOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOW CpPEIbl, OCO3HAHUE



[JI00QJBPHOTO  XapakTepa JSKOJIOTHYECKUX TMpOOJIeM, OpHUEHTAlMs Ha MPUMCHECHUE
MaTeMaTUYeCKNX 3HAHWW IS PEIIeHHs 3adad B OOJACTH OKpYKAIOIIEH Cpensl,
MJIAHUPOBAHUE TMOCTYNKOB M OLICHKM MX BO3MOXKHBIX IOCHEACTBUM JJII OKPYKAIOIIEH
Cpebl,

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUSI HAyKH U OOLIECTBEHHOUN MPAaKTUKH, MOHUMAHHE MAaTEeMaTUYECKOW HAyKHU Kak
chepbl YeIOBEUECKON JCATEILHOCTH, ATANOB €€ Pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS
IIMBWJIM3AlIUM, OBJIAJICHUE SI3bIKOM MAaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTYpou Kak
CpPEACTBOM MO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISITh MPOEKTHYIO M UCCIIEI0BATENBCKYIO
NEATEIbHOCTh UHANBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue AefcTBUA:

BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKA MATEMATHYECKUX OOBEKTOB,
MOHATUM, OTHOIICHUN MEXIy TMOHATUSAMH, (OPMYJIUPOBATH OIpPEACICHUS TMOHITHUH,
YCTaHaBJIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(UKAIMKM, OCHOBAHUS sl 000OIIECHUS U
CpPaBHEHMUS, KpUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHHUMATH, (GOPMYIUPOBATh U MPEOOPa30BBIBATH CYKJICHUSA: YTBEPIUTEIbHBIE U
OTpHUIlaTEIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOPEYHUS B
(dakTax, JaHHBIX, HAOTIOJCHUSX U YTBEPKICHUAX, Mpe/jIarath KPUTEPUH JIJISl BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JeJaTh BBIBOABI C UCIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHIYKTUBHBIX
YMO3AKIIOUCHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MPOBOAUTL CAMOCTOSATENIBHO JIOKAa3aTeIbCTBA MAaTEMAaTUYECKUX  YTBEPIKICHUM
(mpsiMble ¥ OT MPOTHUBHOTO), BBICTPAMBATh APTYMEHTAIUIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BbIOMpATh Croco0 pelleHus y4eOHOM 3ajaud (CpaBHMBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BeIOMpaTh Hanbosiee MOAXOIANIUNA C YUYETOM CAMOCTOSITEIHHO BBIJICICHHBIX
KpUTEPHUEB).

ba3zoBble uccienoBarebcKue 1eHCTBUSA:

WCIIONB30BaTh  BOMPOCHl  KaK  HCCIEOBATEIIbCKAUA  WHCTPYMEHT  MO3HAHUS,
(dhopMyIHpoBaTh BOIMPOCH], (UKCUPYIOIIUME MNPOTHBOpEUYHE, MPoOJIeMy, YCTaHABIUBATH
HMCKOMOE U JJaHHO€, POpMHUPOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHUE;

MPOBOAUTH CAMOCTOSITENIbHO CIIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIICIOBAHUE TI0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eckoro oOOBbeKTa, SBICHUSA, MpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITeNIbHO  (hOPMYJIMPOBATH OOOOIIEHUST W BBIBOABI 10 pe3ysibTaTaM
MPOBEEHHOTO HAOJIOCHUS, MCCIICIOBAHUS, OLICHUBATHh JOCTOBEPHOCTh IMOJYyUYEHHBIX
PE3yNbTATOB, BHIBOJIOB M 0000IIEHNI;



MPOTHO3UPOBAaTh BO3MOXKHOE  pa3BUTHE TMpoliecca, a TakXKe BbIIBUTaTh
MPEIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISBIIATH Ae(PUIUTHI HHPOPMALIUHY, JAHHBIX, HEOOXOMMBIX Ul OTBETa HA BOIIPOC U
IJIs1 pELICHUs 3a7a4;

BbIOMpaTh WHGOPMAILMI0O M3 HCTOYHUKOB PA3UYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEeMAaTU3HPOBaTh W HHTEPIPETUPOBATH HH(OpPMALMIO DPA3NUYHBIX BHIOB U (opm
HpeACTaBICHUS;

CTPYKTYpUpOBaTh HH(GOpMAIMIO, TPEACTAaBIAThH €€ B pazIuuHbBIX (opMmax,
WUTIOCTPUPOBATH TpapuuecKH;

OLICHHMBATh HAA&KHOCTh WH(GOPMALMK IO CaMOCTOSTENbHO CGHOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHUKaTHBHbBIE YHUBeEpPCcAIbHbIE YUeOHbIe TeHCTBUSA

Oo0menne:

BOCTIPUHUMATH B (DOPMYITHPOBATH CY)KJICHUS B COOTBETCTBUU C YCIOBUSMU U IEJISIMU
OOIIeHMSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOUKY 3pSHUS B YCTHBIX U TUCHMEHHBIX
TEKCTaxX, J1aBaTh IMOSCHEHUS IO XOAY PEIICHHUS 3a/Jauyl, KOMMCHTHPOBATH MOJIYYCHHBIN
pe3ynbTar;

B X0JI¢ 00CYICHHS 3aaBaTh BOIPOCHI 1O CYIIECTBY 00CYKIaeMOU TEMBI, IIPOOJIEMBI,
perraeMoil 3a1a4un, BBHICKA3bIBAaTh HJICH, HAIICJICHHBIC HA TIOWCK PEIICHUS, COMOCTaBISTh
CBOM CYXKJCHHS C CYXJICHHUSIMH JAPYTUX YIaCTHUKOB JHajora, 0OHapyXKUBaTh pa3Iudne U
CXOJACTBO TIO3WMIIMIA, B KOpPPEKTHOW (opMe (OPMYJIMPOBATh pa3HOTJIACHS, CBOH
BO3PaKCHUS;

IPEICTABIATh PE3YIbTaThl PEIICHHS 3a]1a4H, IKCIICPUMEHTA, UCCIICIOBAHMS, TTPOCKTA,
CaMOCTOSITENIFHO BBIOMpaTh (opMar BBICTYIUIGHHS C YYETOM 3alad MPe3CHTAMH |
0COOEHHOCTEH ayTUTOPHHU.

PeryJsiTuBHbIe YHUBepCcaJbHbIe y4eOHbIe 1eiicCTBUSA

Camoopranusamnus:

COCTaBIISITh TUIAH, AITOPUTM PEUICHHS 3a7a4d, BIOMPAThH CIIOCO0 pElIeHUs ¢ yIETOM
UMEIOIIUXCA  PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTh W
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:

BJa/IeTh HAaBBbIKAMU II03HABATENBHOM pediekcurn Kak OCO3HAHHUS COBEPIAEMbIX
JACHUCTBU W MBICIUTENBHBIX TMPOILECCOB, WX pPE3yJabTaTOB, BJIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U pe3ybTaTa pelieH!s MaTeMaTHIeCKOM 3a/1auH;

MPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a/1a4H, BHOCUTH
KOPPEKTHUBBI B JESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OIICHMBAaTh COOTBETCTBHE pE3yJibTaTa IEIW M YCIOBUSAM, OOBICHITH NPUYHUHBI
JOCTHKECHHS MM HEIOCTIKEHHUSI PEe3yIbTaTOB NIEATEIHHOCTH, HAXOIUTh OLINOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.



CoBMecTHas 1eITEJIbHOCTD:

MOHUMATh W WCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW W WHIMBHUIYATHHOU PaOOTHI
pU pelIeHuu y4eOHBIX 3a/1a4, IPUHUMATh 1[eJIb COBMECTHOM JIEATETbHOCTH, INIAHUPOBATh
OpraHu3allMi0 COBMECTHOM paboThl, pacmupenensTh BUIbI padOT, JOrOBApUBATHCA,
00CyX/1aTh MPOIIECC U pe3yIbTaT pad0Thl, 00001IaTh MHEHHS] HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX ¢opMax paboTel (0OCyXkaeHus, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbD» U HUHBIE), BBIITOIHATH CBOIO YaCTh Pa0OTHl M KOOPJUHUPOBATH CBOU
JEUCTBUA C IPYTMMHU 4YJeHaMU KOMaHJbl, OIIEHUBATh Kaue€CTBO CBOETO BKJIa/ia B OOIIMIA
IPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YHYACTHUKAMU B3aUMOICUCTBUSI.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy o6yuenus B 10 kiacce oOydaromuiicss MOTYyYUT CIACAYIONIUE TMPEIMETHBIC
pe3ynbTaThl MO OTIAEIbHBIM TEMaM pabouell mporpaMMmbl y4eOHOro Kypca «Anredpa u
HayaJla MaTeMaTHYECKOr0 aHAJIA3a:

Yucia 1 BIYUCICHHUSA:

CBOOOJHO  OINEPUPOBATH MOHATUSAMH: PALMOHAIBHOE YHUCIO, OECKOHeYHas
MepUOINYECKast APOOb, MPOLEHTHI, UPPALUOHAIBHOE YMCII0, MHOYKECTBA PallUOHAIBHBIX U
JNEUCTBUTENBHBIX YUCET, MOYJIb AEUCTBUTEIIBHOTO YHCIIA,;

OPUMEHATh JpOOM U MPOLEHTHI U PEUICHHUs MPUKIAIHBIX 3a/ad U3 Pa3IUYHBIX
OTpacier 3HaHUU U PEajbHOU JKU3HU;

MPUMEHSATH NPUOIMKEHHBIE BEIUUCIECHUS, TTpaBUila OKPYIJICHUS, IPUKHUJIKY U OLEHKY
pe3yJibTaTa BEIYUCIICHUM;

CBOOOZHO OIEpPUPOBaTh MOHSATHEM: CTENEHb C LIEJIbIM MOKa3aTesIeM, MCIOJb30BaTh
NOAXOAIIYI0 (POPMY 3aIUCH JEHCTBUTENBHBIX YMCEN JJIs PELLIEHUS MPAKTUIECKUX 3a]a4 U
IIPE/ICTABIICHUS IaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATUEM: APU(PMETHUECKUI KOPEHb HATYPAJIbHOM CTENEHU;

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTETIEHD C PALIMOHAIBHBIM MTOKA3aTeeM;

CBOOOIHO ONEpUPOBATh MOHATHAMU: JIOTapU(PM YHCIIa, TECATUUHBIE U HATypaJIbHbIE

norapuMsl;

CBOOOJTHO ONIEPUPOBATH MTOHATUSIMU: CHHYC, KOCUHYC, TAHTEHC, KOTAHTCHC YHCIIOBOTO
apryMeHTa;

OTICpUPOBATh TOHATHUSAMH: aAPKCUHYC, APKKOCHHYC W apKTaHTEHC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OINMEpUpPOBATh TMOHATHUAMH: TOXKIACCTBO, YypaBHEHHE, HEPABEHCTRBO,
PaBHOCHUJIbHBIC YPABHEHUS U YPABHEHUSI-CIICACTBUS, PABHOCUIIbHBIE HEPABEHCTBA,;

MPUMEHSTh PA3INYHBIC METOJbI PEIICHUS PAIIMOHAIBHBIX U JIPOOHO-PAIIMOHATIBHBIX
YPaBHEHHM, IPUMEHATh METOJ UHTEPBAJIOB JJISl PELICHUSI HEPABEHCTB;

CBOOOJTHO OTMIEPUPOBATH MOHATUSIMU: MHOTOYJIEH OT OJHOU MEPEMEHHOW, MHOTOYJICH
C 1eabiMu KOd(hPUIIMeHTaMu, KOPHU MHOTOYJIEHA, TPUMEHATH JIeJICHHE MHOTOWICHa Ha
MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera s pemenus 3aaay;



CBOOOZHO OMEpUPOBATh MOHATUSMU: CHCTEMAa JMHEMHBIX YpaBHEHHUI, MaTpulia,
ONPENEIUTENIb MAaTPULBl 2 X 2 W €ro reOMETPUUYECKUN CMBICI, UCIOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 s BBIYUCIEHUS €r0 3HAYEHMs], NMPUMEHSTh ONPEACIUTEIN IS
pEILIECHUsI CHCTEMbI JIMHEWHBIX YPABHEHH, MOJEIUPOBATh PEAJIbHbIE CUTYAIlMH C TOMOUIBIO
CUCTEMBI JUHEUHBIX YPaBHEHUI, HCCIEA0BATh IOCTPOCHHBIE MOJIETH C MOMOLIBIO MAaTPHII
Y ONpEJEINTENICH, UHTEPIPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

MCIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHIMHU 7Sl MpeoOpa30BaHuUs BRIPAKCHHUIA;

BBIMOJIHATh IPEOOpPa30BaHUS YMCIOBBIX BBIPAKEHUHM, COAEPXKALIUX CTEHEHH C
paloHaIbHBIM IIOKAa3aTENIEM;

MCIIOJIb30BaTh CBOWMCTBA JOrapuMoB sl mpeoOpa3oBaHUs JOTapUPMUUECKHX
BBIPAKEHHN;

CBOOOZHO  OMEpUPOBaTh MOHATHSAMH: HUppalOHAJbHBIC, TIOKA3aTeNbHBIE U
jJorapu(pMUUECKUE YpPAaBHEHUS, HAXOAWUTh HMX PEIIECHUS C IOMOILIBIO PaBHOCHUIIBHBIX
IIEPEXO0B WIIA OCYILECTBIISAS POBEPKY KOPHEH;

MPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKHME (OpMyNbl i1 MpeoOdpa3zoBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOZHO OINEpPUPOBATh MOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, MPUMEHSTH
HeoOXoauMble (QOpMyJbl ISl PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX
YpaBHEHUN;

MOJEJIMPOBATh PEAIbHbIE CUTYAllMM Ha SI3bIKE aiareOpbl, COCTABISATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA MO YCIOBUIO 3a/layd, HCCIEAOBATh MOCTPOEHHBIE MOJEIU C
MCIIOJIb30BaHUEM ammapaTa ajareOphl.

DOyHKUUM U Tpaduku:

CBOOOJIHO ONEPUPOBATH MOHATUAMHU: PYHKIUS, CHOCOOBI 3a/1aHus (PYHKIIMHU, B3AUMHO
oOpaTHbIe (PYHKIMH, KOMIIO3ULIMS PYHKIUH, rpaduK (PYHKIMH, BHITOJHSTH 3JIEMEHTAPHbBIE
npeoOpa3oBaHus rpauKoB (PyHKIIUI;

CBOOOHO ONEpPUPOBATh MOHATHAMU: 00JIACTH ONpPENEICHUS] U MHOYKECTBO 3HAUECHUHN
byHKIUY, HYJId QYHKIUH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJHO ONEPHUPOBATH MOHATUSIMU: YETHBIE U HEUETHBIE (DYHKLIMH, TEPUOJUIECKUE
(GyHKLIHMH, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMbl 1 MHUHUMYMbI ()YHKLIHH,
HauOoJIbllIee U HAMMEHbLIee 3HaueHne QYyHKIIMN Ha TPOMEKYTKE;

CBOOO/IHO OINEpPUPOBATh MOHATUSMU: CTENEHHAs (YHKIUS C HATypajIbHBIM U IIEJIBIM
nmokasatesieM, rpaduK CTENEeHHOM (YHKIIMU C HATypaJbHBIM U LIETBIM TTOKa3aTesieM, rpaduk
KOpHS N-0M CTeNneHU KaK PyHKIMKU 0OpaTHOM CTENEHU C HATypajJbHbIM MOKa3aTeleM;

ONepupoBaTh MOHATUSAMU: JTMHEHHAsA, KBAApaTUYHAsA U JPOOHO-IMHEHHAs QYyHKUINH,
BBITIOJHSATH 3JIEMEHTAPHOE UCCIIeI0BAaHUE U TIOCTPOCHHUE UX TPAPHUKOB;

CBOOOIHO OINEpHUPOBATh MOHATHAMU: MOKa3aTeabHas U jJorapudmuueckas GyHKIUH,
UX CBOMCTBA U rpaKu, UCTIOIb30BATh UX TPa(UKH AJI PEIICHHs YPABHEHMUI;

CBOOOJHO  OMEpUpOBaTh  MOHATHUSIMHU:  TPUTOHOMETPUYECKAss  OKPY>KHOCTD,
onpeaereHue TPUTOHOMETPUUECKUX (PYHKIIUIA YUCIOBOT'O apryMEHTa;

MCIOJIb30BaTh rpa UKy PyHKIMN 17151 UCCIIEeI0BAHUS MTPOLIECCOB U 3aBUCUMOCTEN PU
pEIIeHNH 3a/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U peaIbHOM KU3HU, BbIpaxaTh (opMyJiaMu
3aBUCUMOCTH MEX]ly BEJIMUUHAMU;



Hauaja MmaTeMaTH4eCKOro aHaIu3a:

CBOOOMHO  OMEpUpOBaTh MOHATHSAMHU: apUPMETHUeCKas M TreoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBAaIOIlasi TeOMEeTpUuYecKash MpOrpeccusi, JTUHEHHBIM U
AKCIIOHEHIIUATBHBIN pocT, ¢GopMysa CIOXKHBIX IPOIEHTOB, UMETh NPEJCTABICHUE O
KOHCTAHTE;

HCIIOJIB30BaTh MTPOTPECCHUM JIJISl PEILICHUS PeaIbHBIX 33124 MPUKIIATHOTO XapaKTepa;

CBOOOZHO OIEpPUPOBaTh TMOHSATHUSAMHU: TOCIEIOBATEIBHOCTh, CIOCOOBI 3aJaHUs
NOCJIEN0BATEBHOCTENH, MOHOTOHHBIE U OIPAHUYEHHBIE IOCIEA0BATEIBHOCTH, TTOHUMATh
OCHOBBI 3apO’KJIEHHUS MAaTEMAaTHUYECKOTO aHaIM3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CBOOOZIHO OMEpUPOBaTh TMOHSATHUSMHU: HENpephIBHbIE (YHKIMU, TOYKH pa3pbiBa
rpaduka QyHKINH, aCUMIOTOTHI Tpaduka QPyHKINH;

CcBOOOHO OonepupoBaTh MOHATHEM: (YHKIHUS, HEMPEPhIBHAS HA OTPE3KE, MPUMEHSThH
CBOMCTBA HEMPEPHIBHBIX (PYHKIMHU IS pEIICHUS 3a]1a4;

CBOOOJIHO OIEpUPOBaTh MOHATUSMU: IIEpBasi U BTOpas IMPOU3BOJAHBIE (DYHKLUHU,
KacarelsibHas K TpaduKy QpyHKIUY;

BBIYMCIIITh MPOU3BOJHBIE CYMMBI, MTPOM3BEIEHHUS, YACTHOIO W KOMIIO3ULUU ABYX
(GyHKIMIA, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIHIA,

UCIOJIb30BaTh T€OMETPUUECKUN U (PU3NUECKUIM CMBICI NMPOU3BOIHOMN Ui pELIECHUS
3a/1ay.

MHoKecTBa M JIOTHKA:

CBOOOJHO OIEPUPOBATH MOHATUAMH: MHOKECTBO, ONEPALlMU HaJ MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM ammapaT Mg OIKCAHUS PealbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a/1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CBOOOJHO ONEPUPOBATH NOHATUSMU: ONPEICICHUE, TEOPEMA, YPAaBHEHHE-CIIEICTBUE,
CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, J10KA3aTENbCTBO, PABHOCHIIbBHBIE YPAaBHEHUS U
HEpaBEHCTBA.

K koHiy o6yuenus B 11 kiacce oOyyaroluiicss MOTYYUT CIAEAYIOLIUE PEIMETHBIE
pe3ynbTaThl MO OTACIBHBIM TeMaM pabouel mporpaMMbl ydeOHOTO Kypca «Anrebpa u
Hayaja MaTeMaTHYeCKOrO aHAJIN3a:

Yucia 1 BBIYMCICHUSA:

CBOOOZIHO ONEpUPOBATH MOHATUSAMHU: HATypaJbHOE U L€J0€ YHCIIO, MHOXECTBa
HaTypaJbHBIX U LIEJIBIX YUCEN, UCIIOIb30BaTh MPU3HAKHU JeaUMOCTH Henbix uynucen, HOJl u
HOK HatypanbHbIX Uncel JJIsl pelieHus 3a/1a4, IPUMEHTh anroput™ EBkinuaa;

CBOOOJHO ONEPUPOBATH MOHSITHEM OCTaTKa MO MOJIYJIO, 3alUChIBaTh HATYpaJIbHbIE
YKCJa B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOZIHO  ONEpPUpPOBaTh TMOHATUSAMHU: KOMIUIEKCHOE YHMCIO U MHOXECTBO
KOMILJIEKCHBIX ~4YWCEJ, TMPEACTABIATh KOMIUIEKCHBIE 4YHCIa B aireOpanveckol u
TPUTOHOMETPUUECKOW (opMe, BBIMOIHATh apuMETHUUECKHe ONepalud C HUMU H
M300pakaTh HA KOOPJAMHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOZIHO  OMEpUpOBaTh MOHATHSAMHU: HUppalOHAJbHbIC, IIOKA3aTeNbHBIE U
norapu(MUUECKHe HEPABEHCTBA, HAXOJIUTh WX PEIICHUS C IMOMOIIBI0 PABHOCHIBHBIX
MepexXo0B;



OCYIIECTBIISATH OTOOP KOPHEH MPpHU PEIICHNH TPUTOHOMETPUUIECKOTO YPaBHEHHS,;

CBOOOJHO OTEPUPOBATH MOHATUEM TPUTOHOMETPHYECKOE HEPABEHCTBO, NMPUMEHSITh
HeoOXomuMble (GOPMYJIBI  JIJIE  PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX
HEPaBEHCTB;

CBOOOJHO ONEPUPOBATh IOHATUSIMHU: CHCTEMa M COBOKYIHOCTh YpaBHEHUU U
HEPaBEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIICJICTBHUS, HAXOIUTh PEIICHUS CUCTEMBI
Y COBOKYITHOCTEH paIrmOHAIBHBIX, UPPAITMOHATBHBIX, TOKA3aTEIIbHBIX U JTOTapU(DMUYECKIX
ypaBHEHHUM ¥ HEPABEHCTB;

peniaTh parMoHaldbHbIC, UppallMOHAJbHBIE, MOKa3aTebHbIC, JOoTapu(PMUUECKUE H
TPUTOHOMETPUYECKUE YPAaBHCHHS 1 HEPABEHCTBA, COCPIKAIIUE MOTYJIH U ITaApaMETPHI;

MPUMEHSATH TpauIecKue METOBI JIsl PEIICHHUS YPaBHEHUN W HEPABEHCTB, a TaKkKe
3a]1a4 ¢ mapaMeTpaMu;

MOJICIMPOBAaTh PealbHbIC CUTYyaIlMd Ha S3bIKE alreOphbl, COCTaBJIATh BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1auu, UCCIIEIOBATh MOCTPOCHHbBIC
MOJCIIA C WCIOJIb30BAaHUEM almapata aiareOphl, HWHTEPIPETUPOBATH IOJTYICHHBIN
pe3ynbTar.

DOyHKUUMA U Tpaduku:

CTPOUTH TpauKKi KOMITOZUIIMHU (HYHKITUH C TTOMOIIBIO AJIEMEHTAPHOTO MCCIICI0BaHUS
Y CBOMCTB KOMITO3HUIIUU IBYX (hYHKITUI;

CTPOUTh TeOMETpHUYecKre oOpas3bl ypaBHCHHUN W HEPABEHCTB Ha KOOPAWHATHOU
IIJIOCKOCTH;

CBOOO/THO OTNIEpHUPOBAThH MOHATHUAMU: TpadUKHA TPUTOHOMETPHUUECCKUX (DYHKITUI;

IPUMEHSITh (YYHKITUHU JJIsI MOJICIIMPOBAHMS M UCCIIEA0BAHUS PEabHBIX MIPOIIECCOB.

Hauyana maTeMaTH4eCKOT0 aHAJIU3A:

WCITOJIB30BaTh TPOU3BOAHYIO JIJIsi WCCAeAOBaHWS (YHKIIMA HAa MOHOTOHHOCTH W
KCTPEMYMBI;

HaXOJINTh HAMOOJIbIIIee M HAMMEHBIIIeE 3HAUCHUS (PYHKIIMU HEPEPHIBHON Ha OTPE3KE;

WCITOJIb30BaTh MPOU3BOAHYIO JIJIST HAXO0XKICHUS HAMTYUIIIEro PEIICHUS B IPUKIIQTHbIX,
B TOM YHCJIE COIMAIbHO-DKOHOMHYECKHX, 3aJadax, IJIs OMpEAeICHUS CKOPOCTH U
YCKOPEHHS TIpoliecca, 3aJaHHOTO (hOpPMYJIO Hin TpaduKom;

CBOOOJTHO OMEPUPOBATH MOHSATHUSMU: TEPBOOOpA3HAs, OMPENEIEHHBIM HHTErpall,
HaxOJUTh NIEPBOOOpA3HBIC dJIEMEHTAPHBIX (DYHKIIMN W BBIYUCIIATH UHTETpal Mo (Gopmyre
Hrrorona-JleiiOonunna;

HAXOJUTh TUIOMIAAH IUTOCKUX (QUTYP U O0BEMBI TEJT C TIOMOIIBI0 HHTETPAIa;

UMETh TIPEJICTABIICHHE O MaTEeMaTHYECKOM MOJICIIMPOBAHUH HA TIPUMEPE COCTABICHUS
muddepeHnnansHbIX YpaBHEHU;

pemarh NpHUKIATHBIC 3a7a4d, B TOM YHCJIE COIHMAIBHO-3KOHOMHYECKOTO U
(M3UYECKOTO XapakTepa, CpeICTBAMH MaTEMAaTHYECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnbie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypen
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 MHuorounensl. PannonanbHbie ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENICHH. 15 1
HppauunonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpuyeckue BoIpaXXeHUs U 29 1
YpaBHEHHUS
ITocnenoBareabHOCTH U POTPECCUH 10
HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpenme, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposbie)
n/n NMPOrpamMMbI Bcero Kontpoapueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BO/THOM
2 [TepBooOpasHas 1 MHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUUECKUX (HYHKIIHH. 1 1
Tpuronomerpuveckue HepaBeHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1ienbie uncna 10 1
CucTeMBbl paroHATBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUuX 12 1
YpaBHEHUU
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugpoBbie
n/n Tema ypoka Bceero Konrpoanusie  IpaxTuteckue fll?»y‘leﬂl/lil :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTsI padoThbI pecypeni
1 MHOXeCTBO, Onepariy HajJl MHO)KECTBAMH H 1
HUX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHEBIE U
4 JECATUYHBIC IPOOU, TTPOLICHTHI, OECKOHEYHBIC 1
MIePUOTUYECKHE TPOOH
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEYHbBIE 1
NePUOANYECKHUE TPOOH
5 [Ipumenenue qpobeit 1 MPOLEHTOB JIs 1
penieHust MPUKIAIHBIX 33124
7 [Tpumenenue apobeli u MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
8 JlelicTBUTEeNbHBIE YUCIIa. PallioHalbHBIE U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckne onepanuu c 1
JIEMCTBUTEIILHBIMH YK CIaMH
10 Mopaynb AeiCTBUTEIBLHOTO YHCIIA U €r0 1
CBOIiCTBa
[TpuGm>xE€HHBIC BEIYMCIICHUS], IPABUIIA
11 OKpYIJICHUS, IPUKUKA U OLICHKA pe3ysbTaTa 1

BBIYHUCIICHUN




12

OCHOBHBIE MCTOJbI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

13

14

15

OcHOBHBIE MCTOJbI pCIICHUA LICIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/JIbI PEIIECHUS LEIbIX U
JTpOOHO-palIMOHATILHBIX YPABHECHUHN U
HEPaBEHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.

JleneHne MHOTO4YI€eHa HAa MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHoOTOo4JIeHBI ¢ TeNTBIMHA KO3 (QHUIIeHTaAMH.
Teopema Buera

17
18

Pemenne cucreM TMHENHBIX YPABHEHUN

Pemenue cucreM JIMHENHBIX ypaBHEHUN

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

22

Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

[Ipumenenue onpenenurtens s peleHUst
CHCTEMBI JINHENHBIX YPAaBHEHUN
Pemenune npuknaaHeIxX 3a1a4 ¢ MOMOIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN

23

Pemenne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI




24

KonTtponbHas pabdora: "PanmonanbHble
ypaBHEHHU U HepaBeHCTBA. CUCTEMBI
JIMHEWUHBIX YpaBHEHUN"

25

26

27

OyHKIMS, CIIOCOOBI 3a/1aHUs (YHKITUH.
B3aumuo obpatHbie QpyHKIIMU. Kommo3umus
byHKIII

I'paduk Gynkmmu. SnemMeHTapHbBIC
npeoOpa3zoBanus rpaduKoB QyHKIIUHA

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud pynkuuu. Hynu ¢yHkimm.
[TpoMexyTKH 3HAK OCTOSIHCTBA

28

Ué&rHple 1 HEYETHBIC (PYHKITHH.
[lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIHH

29

30

31

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
Haubonpiiee 1 HauMeHbllIee 3HaYEHHE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U JPOOHO-
AuHeNHas QyHKIH

DIeMEHTapHOE UCCIIEeI0BAaHUE U TIOCTPOCHHE
rpaduKoB 3TUX QyHKIUN

32

33

34

DJIeMEHTapHOE MCCIIEIOBAHUE U TTOCTPOCHUE
rpadukoB 3TuX QyHKUINN

CreneHsb ¢ IeIbIM NoKa3areneM. bunom
Hrrotona

CrenieHs ¢ 1eIBIM IToKa3aTeeM. buaoM
Hrrotona

35

CrenenHast GQyHKIUS C HATypalIbHBIM U
1eNbIM Moka3aTeneM. E€ cBoiicTBa u rpadux

36

KonTtponsHas padora: "Crenennast GpyHKIHS.
E€ cBoiicTBa u rpaduk”




Apudmernueckuii KOpeHb HaTypaTbHON

37 CTEIIEHU U ero CBOMCTBA

38 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,
COJepKALIUX CTENIEHU U KOPHU

40 [Ipeo6pa3oBaHMs YUUCIIOBBIX BBIPAXKEHUI,
COJIEpKalIUX CTEIIEHU U KOPHU

41 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,
COJIeprKalINX CTEIEHU U KOPHU
HppanuonanpHele ypaBHeHUs1. OCHOBHBIE

42 METO/IbI peIlIeHUs] UPPALUOHAIBHBIX
YpaBHEHUU
Wppaunonanbubie ypaBHeHUs.. OCHOBHbIE

43 METO/Ibl PEIIEHUS UPPALUOHATIBHBIX
yYpaBHEHUHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEICHUs UPPALlMOHAIBHBIX
ypaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UPpalMOHATILHBIX YPAaBHEHHM

46 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
VPPaLMOHATIBLHBIX YPABHEHUM

47 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
UpPpalMOHATILHBIX YPaBHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUN
VPPaLMOHATIBbHBIX YPABHEHUM
CgoiicTBa u rpaduk KOpHs N-0if cTENEeHN Kak

49 (byHKIMU 0OpaTHOHM CTENEHU C HaTypaJlbHbIM

I1OKa3aTcjieM




CgoiicTBa u rpaduk KOpHs N-0if CTENEeHN KakK

50 ¢$yHKIMU 0OpaTHOM CTENEHH C HaTypallbHbIM 1
HoKa3aresieM
KonTtponbnas padora: "CBolicTBa u rpapuk

o1 KOpHs N-oi creneHu. MppanroHanbHbie 1
ypaBHeHuUA"

59 CreneHb ¢ palMOHAJIbHBIM II0Ka3aTeleM U e 1
CBOMCTBa

53 CreneHb ¢ paliMOHAJIbHBIM IIOKa3aTeneM U e 1
CBOMCTBA

54 CreneHsb ¢ palliOHAIBHBIM [TOKA3aTEIEM U €€ 1
CBOMCTBA

55 [Toka3zarenbHas (pyHKIMSA, €€ CBOWCTBA U 1
rpaduk

56 Hcnons3oBanue rpaduka QyHKIHH 115 1
peleHns ypaBHeHUH

57 Hcnonws3zoBanue rpaduka QyHKIIUN 1JIs 1
peueHust ypaBHEHU I

58 [Toka3zarenbHble ypaBHeHHsI. OCHOBHBIE 1
METO/IbI pEeIIeHUs T0KA3aTeNIbHBIX YpaBHEHHH

59 [lokazarenbHble ypaBHEeHUs. OCHOBHbBIE 1
METO/IbI pEeIlIeHUs T0Ka3aTeNIbHBIX YpaBHEHHH

60 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE 1
METO/IBI pEIICHUS TOKA3aTebHBIX YpaBHEHHH

61 KonTtponbHas padora: "[lokazaTensHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudwm uncna. CBoicTBa Jorapudpma 1

63 Jlorapudwm uucna. CBoiicTBa norapugpma 1

64 Jlorapugm uncna. CoiicTBa gorapudpma 1

65 JlecaTuuHbIE U HATypaJIbHbIE JTOTapH(pMBbI 1

66 JlecaTUUHbIE U HATYpaAJIbHBIE JTOTapH(PMbI 1




[IpeoOpazoBanue BEIpaXKEHUH, COAECPKAIIUX

67
aorapupmsl

68 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
aorapupmsl

69 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
norapuhMbl

70 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U
rpaduk

71 Jlorapugmuueckas pyHKIuUs, €€ CBONUCTBA U
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN AT
peleHNs ypaBHEHUH

73 Hcnons3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/Ibl PEeIIeHUs JorapuPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE

75 METO/bI pelIeHus Jorapu(PMUIECKUX
yYpaBHEHUNU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/bI pelIeHus Jorapu(PMUIECKUX
yYpaBHEHUNU

77 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(MHUUECKUX YpaBHEHUN

78 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN
JOrapupMHUUECKUX ypaBHEHUI

79 KonTtponbHas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHUs"

80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC

YHCIIOBOTO apryMeHTa




CuHyC, KOCUHYC, TAHT€HC U KOTAaHI€HC

81 1
YHCIIOBOTO apryMEHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC 1
YHICIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OTpeieIeHue TPUTOHOMETPHUECKUX (DYHKIIUN 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuveckas OKpyKHOCTb,

85 OIpe/ieNIEHuEe TPUTOHOMETPUUECKUX (QYHKIUI 1
YHCIIOBOTO apryMEHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

87 OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

92 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX 1
BBIpOKEHUH

03 [IpeobpazoBanue TPUTOHOMETPHUECKUX 1
BBIPKECHUI

94 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

95 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHNUN 1

98 Perienne TpUrOHOMETPUUECKUX YPAaBHEHHIHA 1

99 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1




100

PemieHne TpUroHOMETpUYECKUX YPaBHEHUN

KoHnTtpoinbHas padorta: "TpuronomeTprudeckue

101 BBIPOKECHHS 1 TPUTOHOMETPUUICCKHE
ypaBHeHHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 [10CJIeqOBaTEIbHOCTE. MeTo
MaTeMaTUYECKON UHIYKIIUU
MOHOTOHHBIE M OTPAHUYECHHBIC

103 MOCJIeIOBaTEILHOCTH. VIcTOpus aHamu3a
OECKOHEYHO MaJIbIX

104 Apudmerndeckast mporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoHeuHO yObIBaroIasi reoMeTpruIecKast
nporpeccust

107 CymMa 6eckOHEeuHO yObIBaroIei
FeOMETPUUECKOMN MPOTrPECCUU

108 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX TPOLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

110 Vcnonb30BaHue MPOrpeccu AJIs peIIeHus
peaybHBIX 33a]a4u MPUKIIaJHOTO XapaKTepa

111 KonTtponbhas padora: "[locnenoBaTeabHOCTH
U Iporpeccun”

112 HenpepriBHble GyHKIIUN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIII

114 CaolicTBa (yHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CgoiicTBa (GYHKIIMI HEPEPHIBHBIX Ha

OTpe3Ke




116

MCTO,Z[ HUHTCPBAJIOB [JIA pCIICHUA HCPABCHCTB

TOJI UHTEPBAJIOB JJIsl PELLICHUS] HEPABEHCTB

117 Me e erie epaBe

118 Meron UHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 [IprMmeHeHre CBOMCTB HENPEPBIBHBIX
byHKIMHI 115 perenust 3a1a4

121 [lepBas u BTOpast npon3BOIHbIC GYHKIIUU

122 Omnpenenenue, TeOMETPUIECKUI CMBICI
MIPOU3BOIHOM

123 Omnpenenenne, GU3HIECKUN CMBICIT
MIPOU3BOIHOM

124 YpaBHeHUE KacaTeNbHOW K TpapuKy
byHKITUN

125 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIIUHN

126 [Tpou3BoHbIE AIIEeMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI

128 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIMH (DYHKIIUH

129 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 Kontponbnas padora: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHuil: "YpaBHEHH"

133 [ToBTOpeHnue, 06001IeHNE, CUCTeMaTH3aIUs
3HaHui: "OyHkun"

134 Hrorosast koHTpOIBHAs paboTa




135 Wrorosas KoHTpoJbHASA paboTa 1 1
136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HAaHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




11 KIIACC

KoanyectBo yacoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Ipakruueckue fllsyqeﬂnﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoThI pecypes:
1 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKLIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
) [TpumeHeHre TPON3BOTHON K UCCIIEIOBAHHIO 1
(GbyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
3 [IpuMeHeHMre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKUIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIEIOBAHHIO 1
GbyHKINUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
5 [TpumMeHeHne TPOU3BOIHON K UCCIIEI0BAaHUIO 1
GbyHKINUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxxnenne HarnOobIIero 1 HAMMEHbIIETO
7 3Ha4YeHHUs1 HeTpephIBHOHN PyHKIIMM Ha 1
OTpe3Ke
Haxoxnenne HanOOoIbIIero ¥ HANMEHBIIIETO
8 3HAa4YeHHUs1 HeTPEPhIBHON (PyHKIIMH Ha 1
OTpe3Ke
Haxoxxnenne HanOoIbIIIero ¥ HANMEHBIIIETO
9 3HAYEHUS HeNPEepbIBHOM (PyHKINU Ha 1
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
10 3HAYEHUs HeNpPEepbIBHOM (PyHKINU Ha 1

OTpe3Ke




11

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HA4YEHHUs1 HeTPEPHIBHOHN (PyHKIMH HA
OTpe3Ke

12

13

14

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HA4YEeHHUs1 HeTPEPhIBHOHN (pyHKIIMM Ha
OTpe3Ke

[IpuMeHeHne MPOM3BOTHOM JIJIs1 HAXOXKICHHUS
HaWJTy4IIero PEIICHHS B IPUKJIAHBIX
3ajJa4ax

[IpuMeHeHne MPOU3BOTHOM JIJIsT HAX 0K ICHUS

HaWJIy4dlIero pCuICHUA B IIPUKIIATHBIX
3aJadax

15

[IpuMeHeHne MpoOn3BOIHOM IS
OIIpeJIeJIEHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHOro (opMyJIoN UiTu
rpaduKoM

16

[Ipumenenne npou3BOHOM IS
OTpeJIeTICHUSI CKOPOCTHU U YCKOPEHHUS
mpolecca, 3a1aHHOTo (GopMyIO UITN
rpaduKom

17
18

Komnozunus ¢pyHkimit

Komnozunus GyHkiumit

19

20

21

Komnozunus ¢pyHkimit
I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM TUIOCKOCTH
I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJAMHATHOM TUIOCKOCTH

22

Kontponbnas padota: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOIHON"

23

[TepBooOpasHasi, 0CHOBHOE CBOHCTBO
NEepPBOOOPA3HBIX




IlepBooOpazHbIe HIeMEHTAPHBIX ()YHKITHHA.

24
[TpaBwiia HaX0XACHUS TIEPBOOOPAZHBIX

o5 [TepBooOpazHble 3neMeHTapHbIX (QYHKIUH.
[TpaBwiia HaX0XACHUS TIEPBOOOPAZHBIX

26 Huterpan. ['eomeTpuyeckuii CMbICIT
MHTErpana

7 Beruucnenue onpenenéHHoro MHTerpaa 1o
dbopmynie Hetotona-Jleiioamma

08 Brruncnenue onpenenéHHOro HHTErpasa mo
dbopmyiie Hetorona-Jlelioamma

29 [IpumeHeHne nHTErpana Ui HaxOXKACHUS
Ionaiel IIoCKux Guryp

30 [IpuMeHeHHe HHTETpaTa TS HAXOXKICHHS
00BEMOB IreOMETPUIECKHUX TET

31 [Tpumeps! pemienuii quddepeHnnaIbHbIX
YpaBHEHUU

39 [Tpumeps! pemenuit AudepeHnnarTbHbIX
YpaBHEHUH
MaremMaTrueckoe MOJISIIMPOBAHUE PeaTbHBIX

33 MIPOIIECCOB C MOMOINBIO Ar(PepeHITHaTbHBIX
YpaBHEHUU

34 KontponbHas padora: "[leppooOpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIHH, UX
CBOWCTBA U TpaduKH

36 TpuronomeTpruyeckue GyHKIHH, UX
CBOICTBa U TpaduKku

37 Tpuronomerpuyeckue GyHKIHH, UX
CBOICTBa U Tpaduku

38 Tpuronomerpuyeckue QyHKIHH, UX

CBOWCTBA U TpapuKu




Tpuronomerpuueckue GyHKIUHU, UX

39 . 1
CBOWCTBA U TpaduKH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHHIA C TTIOMOIIIBIO 1
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHHUH C TTIOMOIIIBIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKUX

42 yYpaBHEHUH C TIOMOIIIBIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPHUICCKIX

43 YPaBHEHHIA C TIOMOIIIBIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH

44 Pemienne TpuroHoMeTpUYECKNX HEPABEHCTB 1

45 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

47 Pemrenre TpUroHoMeTpUYECKUX HEPABEHCTB 1
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (QYHKIIHM. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METOBI PEUICHUS TTOKa3aTeNbHBIX 1
HEPABCHCTB

50 OcCHOBHBIE METOBI PEUICHUS TTOKAa3aTENbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METOIBI PEIICHUS TTOKa3aTeIbHBIX 1
HEPABCHCTB

59 OCHOBHBIE METOBI PEUICHUS TTOKa3aTeNbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METOBI PELICHUS 1

norapuMUYECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

>4 norapu)MIUYECKUX HEPABEHCTB
55 OcHOBHBIE METOBI PELICHUS
norapu)MIUYECKUX HEPABEHCTB
56 OcHOBHbIE METOBI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB
57 OCHOBHBIE METOBI PELICHUS
UppalMOHAIILHBIX HEPABCHCTB
58 OcHOBHBIE METOBI PELICHUS
HUPPaIMOHATILHBIX HEPABCHCTB
59 OcHOBHBIE METOABI PELICHUS
UppalMOHAIILHBIX HEPABEHCTB
60 OCHOBHBIE METOBI PEIICHUS
HPpalMOHATILHBIX HEPABCHCTB
61 I'padmueckue MeToabl pemeHus
UPPAIMOHATILHBIX YPaBHESHUI
62 I'padmyeckue MeToAbl perieHus
UppalMOHATILHBIX YpaBHEHUI
63 I'padmyueckue MeTOBI peleHUS
MOKa3aTeJIbHbIX YPaBHCHUI
64 I'padmueckue MeToAbI perieHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'padmyeckue MeToabl perieHus
norapuMUYECKUX ypaBHEHUI
66 I'padmyueckue MeTOABI peHIcHUS
Jorapu(MHUIECKUX HEPABEHCTB
67 I'padmyeckue MeToabl perieHus
norapuMUYECKUX HEPABEHCTB
I'padmueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U Jorapu(PMHUIECKUX

YpaBHEHUH




69

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOTrapu(PMHIECKUX
ypaBHEHUU

70

71

72

I'padmueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
HEPaBEHCTB

Kontponbnas padota: "HpparnmoHalibHbIe,

MOKa3aTeIbHbIE U JIOTapU(PMUUECKHE
HepaBeHCTBA"

73

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHYECKast POPMBI 3aIIHCH
KOMITJIEKCHOTO YuClia

74

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECcKast (popMbI 3arucu
KOMITJIEKCHOTO YHCIIa

75

76

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YU CJIaMHU

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

N300paskeHre KOMIUIEKCHBIX YuCell Ha
KOOPJMHATHOM IIOCKOCTH

®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMILIEKCHOT'O YHCIIa

80

®opmyna Myaspa. Kopau N-oit cteneHu u3
KOMILJIEKCHOTO YHCIIa




HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCII /I

81 pemeHust GU3NYECKUX ¥ reOMETPUIECKUX
3aja4

82 Kontponsnas padora: "KommuiekcHsie
gucna"

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lienble uncia

85 [IpuMeHeHne NPU3HAKOB IETUMOCTH LEIIbIX
qucen

36 [TpuMeHeHre TPU3HAKOB IETMMOCTH IIEITBIX
qucen

87 [TpumMeHeHne TPU3HAKOB IETMMOCTH IIEITBIX
gucen: HOJl m HOK

88 [IpuMeHeHne NPU3HAKOB IETMMOCTH LIEIIbIX
yucen: HOJl u HOK

89 [TpuMeHeHre TPU3HAKOB IETMMOCTH TIEITBIX
YHCeN: OCTaTKU IO MOJTYJIIO

90 [TpumeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
YHCEN: OCTATKU IO MOJTYJTIO
[TpuMeHeHre TPU3HAKOB AETMMOCTH LENbIX

91 qucen: anroput™ EBkinna Juist pereHus
3aJa4 B IIEJIBIX YUCIax

92 KonrtponsHas pabdora: "Teopus menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPAaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIICICTBUS
Cucrtema 1 COBOKYITHOCTh YpaBHEHHIA.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-

CIIEICTBUS




OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

% COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUI
OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U

96 COBOKYITHOCTEH MpPaLMOHATBHBIX
YpaBHEHUU

97 OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
COBOKYIIHOCTEH I0Ka3aTeNIbHbIX YPaBHEHHM

08 OCHOBHBIE METO/IbI PELICHHSI CUCTEM U
COBOKYITHOCTEH IOKa3aTeNIbHBIX YPaBHEHUM
OCHOBHBIE METOJIbI PELICHHSI CUCTEM U

99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU
OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U

100 COBOKYITHOCTEH JIorapu(PMUUECKUX

YpaBHEHUU

[IpuMeHeHMe crcTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pE3yNIbTaToB

[IpuMeHeHMe crCTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HHU, UHTEPIPETALUs TOTYYEHHBIX
PE3yNIbTaToB

[IpuMeHeHre HEpPaBEHCTB K PEIICHHIO
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

103 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
PE3yNIBTaToB

104 Konrtponsnas pabdora: "Cucremsl
panroHaNbHBIX, UPPAIMOHATBHBIX




MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

ypaBHEHHUH"

105 PanmonansHbIe ypaBHEHHS C MapaMeTpaMu

106 PannonasibHbple HEpaBEHCTBaA ¢ apaMeTpamMu

107 PannoHaneHbIE CUCTEMBI € ITapaMeTPaMHu

108 WppatnmonanbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

109 HppannoHaibHbIe CHCTEMBI C TapaMeTpaMu

110 [TokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C
napameTrpamu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUs, HEPABEHCTBA
C rmapamMeTpamMu

113 Jlorapudmudeckue CUCTEMBI ¢ ITapaMeTpaMu

114 TpuroHomeTpruYecKue YpaBHEHHUS C
napameTpamu

115 TpuroHnomeTpruyeckue HepaBeHCTBA C
napameTpamu

116 TpUroHOMETPUYECKUE CHCTEMBI C
napameTpamu
[TocTpoeHue u uccnenoBaHue

117 MaTeMaTHYECKUX MOJIEIICH PeaTbHBIX
CUTYallUil C MOMOIIBIO YPAaBHEHUH C
napameTpamu
[TocTpoenue u uccnenoBaHue

118 MaTEeMaTHYECKUX MOJIEIICH peaTbHBIX
CUTYyalllil C MOMOIIBIO CUCTEM YPAaBHEHUH C
napameTpamu

119 [TocTtpoeHue u uccnenoBaHue

MaAaTEMAaTHUYCCKUX MOACIT e PEATbHBIX




CUTYallUH C IIOMOLIbIO CUCTEM YPABHEHUM C
rapameTpamu

Kontponbnas padota: "3agauu ¢

120 .
napameTpamu
[ToBTOpEeHuEe, 00001IEHNE, CUCTEMATU3 AL

121 ’ ’
3HaHuii: "YpaBHeHnus"

122 [ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus"

123 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHuil: "YpaBHenus. CucreMbl ypaBHEHH"

124 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHuii: "HepaBencrpa"

125 [ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencra"

126 [ToBTOpEHME, 0000IIEHNE, CHCTEMATHU3 AL
3Hanuii: "HepaBencrna"

127 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

128 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHuii: "[Ipon3Boanas u e€ npumeHeHue"

129 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "MHTEerpan u ero npumeHeHue"

131 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AT
3HaHuil: "OyHkuun"

132 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "Oynkun"

133 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3 AL
3HaHui: "Oynkun"

134 HroroBast koHTpobHAs paboTa




135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 1
3HaHUUI
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

* Marematuka. Anredpa 1 Hadajla MaTeMaTudeckoro ananuza, 10 kmacc/ Mepsnsak AT,
Homuposckuii JI.A., TlonskoB B.M.; nox peagakuueit Ilogonsckoro B.E., OGmiectBo ¢
OrpaHUYEeHHOW OTBETCTBEHHOCThIO M3patenbckuii  1nentp «BEHTAHA-TPA®y;
AxnmonepHoe obuiectBo «M3aarenbcrBo «lIpocBemenne»

* MaremaTuka: anreOpa M Hadajla MaTEMaTUYECKOTO aHAIW3a, reoMeTpusi. Anredpa u
Hayaja MareMaTudeckoro aHanuza, 11 kmace/ Komsarun FO.M., Tkauea M.B., ®denopora

H.E. u apyrue, AkimmonepHoe odmiectBo «M3narensctBo «lIpocBemienuer»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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