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PaGouass mporpamma yuyeOHOro kypca «Ainredpa M Hayajla MaTEeMAaTH4YECKOIO aHalu3a» 0a30BOro
ypoBHs Juist oOydaromuxcs 10 —11 kiaccoB paspaboraHa Ha ocHoBe dDenepasbHOrO rocynapcTBEHHOIO
00pa3oBaTENPHOTO CTaHJApTa CpEeIHEro oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, NPEABABISEMbIX K MaTeMaTHYECKOMY OOpa30BaHMIO, M TPAAUIMNA POCCHUICKOTO 00pa3oBaHMUS.
Peanu3zanus nporpamMMsl o0ecriednBaeT OBJIAJCHUE KIIIOUEBBIMU KOMIIETEHIMSIMU, COCTaBIISIOLIUMH OCHOBY
JUIs CaMOpa3BUTHS M HEIPEPBIBHOTO 00pa30BaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JHUYHOCTHOIO H
IMMO3HABATCJIIbHOI'O pa3BUTUSA IMIHOCTU 06yan0Lu1/1xc;1.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadajga MaTeMaTHYECKOTO aHAIM3a» SIBISETCA OJHUM W3 Hanbojee 3HAYMMBIX B
porpaMMme cTapiiuei HIKOJIbl, IOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00€CIIeYMBAET HHCTPYMEHTAIbHYIO 0a3y JIs
U3y4YEHHsI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrOil CTOPOHBI, (POPMHUPYET JIOTHYECKOE U a0CTpaKTHOE
MBILIJICHHE YYaIIUXCsl Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHHUS KypCOB HMH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOpPUH, CIIOBECHOCTH. B paMkax JIaHHOro Kypca ydaluecsi OBJIAJIEBAlOT YHUBEPCAJIbHBIM S3bIKOM
COBPEMEHHOM HayKH, KOTOpast pOpMYIHPYET CBOU JOCTHXKEHUS B MaTEMaTHUECKO opMe.

Kypc anrebpsl n Hauas MaTEMaTHYECKOTO aHAIN3a 3aKJIaJbIBACT OCHOBY JUIS YCIICIIHOTO OBJIAJCHUS
3aKOHaMHM (U3UKH, XUMHH, OMOJOrMH, NOHUMAaHMUS OCHOBHBIX TEHIEHLUH SKOHOMMKM M OOILIECTBEHHOU
KHU3HH, TI03BOJISIET OPUEHTUPOBATHCSA B COBPEMEHHBIX IIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO
UCIIOJIb30BaTh UX B MIOBCEIHEBHOM *U3HU. B TOXe BpeMs oBnajeHne aOCTPaKTHBIMU U JIOTUUECKU CTPOTMMHU
MaTeMaTUYeCKUMU KOHCTPYKLUHMSMU pa3BUBA€T YMEHHME HAaxXOIUTh 3aKOHOMEpPHOCTH, OOOCHOBHIBATh
UCTUHHOCTh YTBEP)KICHMS, HCIOIb30BaTh 000OILIEHHE M KOHKPETH3alUio, abCTparupoBaHHWE W AHAJIOTHIO,
dopMHpyeT KpeaTUBHOE U KPUTHYECKOE MBIIIeHHEe. B Xo/1e u3yueHus aiaredpsl U Havyaja MareMaTU4ecKoro
aHaJM3a B CTaplied IIKOJE YdJalluecs TOJy4yarOT HOBBIM OIBIT pEIIeHUusT NPUKIATHBIX —3a7ad,
CaMOCTOSITEJIbHOTO TIOCTPOEHUST MaTeMaTHUeCKUX MOJENe peanbHbIX CHUTyallUd M MHTEpHpeTanun
MOJIyYEHHBIX PEIICHUMN, 3HAKOMATCS C IPUMEPAMH MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE U B
HCKYCCTBE, C BBIIAIOIMMUCS MaTEMAaTUYECKUMU OTKPBITHSIMUA U UX aBTOPAMHU.

Kypc obGmagaer 3HaYMTENbHBIM BOCIUTATENbHBIM IMOTEHIIMAJIOM, KOTOPBIM peanu3yercs Kak uepes
y4eOHBI MaTepuai, CocoOCTBYOMUN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3 CHeUUPUKY
y4eOHOIl AeqTenbHOCTH, TPEOYIOLIeH CaMOCTOSATEIbHOCTH, aKKYPaTHOCTH, MPOOKUTENIbHON KOHIIEHTpaluu
BHHUMAaHUS U OTBETCTBEHHOCTH 3a MOJyUYEHHBIN PE3yJIbTaT.

B ocHoBe MeToanku oOydeHus anredpe v HayalaM MaTeMaTUYeCKOro aHan3a JIEXKUT JIeATEeIbHOCTHBIN
MPUHLIUI 00yUEHUSI.

CrpykTypa Kypca «AnreOpa W Hayaja MaTeMaTHMYECKOrOo aHalM3a» BKIIOYAET CJeIyIolue
coJiepKaTelbHO-MeTOANYecKue JTUHUN: «YUucna U BbuUCIeHUs», «DyHKIMU U rpadukm», «YpaBHEHUS U
HepaBeHCTBa», «Havana wmaremaTnueckoro asanusza», «MHOXKeCcTBa M JIOTMKa». Bce OCHOBHBIE
COJIepKaTeNbHO-METOANYECKHE JTMHUM U3Y4YaloTCA Ha MPOTSHXKEHUH JBYX JIeT 00y4deHHs B CTapuiei HIKoIe,
€CTECTBEHHO JIOMOJHSASA IPpYr APyra U MOCTENIEHHO HACBIIAsCh HOBBIMU TEMaMU U pasjaenamu. JlaHHbIN Kypc
SBIISICTCS. MHTETPAaTHBHBIM, IIOCKOJBKY OOBEOUHSET B ce0e coJepKaHHe HECKOJIbKHMX MaTeMaTH4YeCKUX
JUCIUIUINH: anreOpa, TPUTOHOMETpHUs, MaTeMaTUYeCKUil aHaiIu3, Teopus MHOXecTB U jap. [lo Mepe Toro kax
ydaliuecsl OBJaJEeBalOT BCE€ Oojee MIMPOKMM MaTEeMAaTHYECKUM amlaparoM, y HHX IOCIEA0BaTeIbHO
dopMHpyeTCsT M COBEpIICHCTBYETCSI YMEHHME CTPOMTh MaTeMaTHYECKyI0 MOJENb peallbHOW CHUTYyalluH,



IPUMEHATh 3HaHUs, NOJY4YEeHHbIE B Kypce «Anredpa M Hadajga MaTeMaTH4YECKOTO aHaln3a», AJS peIleHUs
CaMOCTOSITENIFHO CQOPMYJIMPOBAaHHOW MaTeMaTW4YecKOM 3alaud, a 3aTeM HHTEPIPETHPOBATH IOJIyYEHHBIN
pe3yibTar.

CopnepxaTenpHO-MeTOANYECKasE TUHUS «YUucaa U BBIUMCIEHUS» 3aBepuiaeT (OpMUPOBAHUE HABBIKOB
UCIIOJIb30BAaHUS JICHCTBUTENIBHBIX YHCE, KOTOpPOe OBLIO HAayaTo B OCHOBHOM MiKosie. B crapmieil mkose
ocoboe BHUMaHHE yAenseTcs (GOPMHPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX HAaBBIKOB, BKIIIOYAIOIIUX B ce0s
UCITIOJIb30BaHUE PA3MUYHBIX (OPM 3alUCH JICHCTBUTEIBHOTO YHCIIA, YMEHUE DPALMOHAIBHO BBINOJIHATH
NeHcTBUS € HUMM, JelaTh IPUKUAKY, OLEHHBaTh pe3yiabrar. OOyuaromuecs IOJy4arOT HAaBBIKU
NpUOJIMKEHHBIX BBIUMCIICHUH, BBINOJHEHUs ACUCTBUM C 4uMcIaMM, 3alMCaHHBIMU B CTaHIApTHOM (opme,
UCIIOJIb30BAaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHMS YACIOBBIX BBIPAXKCHUM.

Jluaus «YpaBHEHUS U HEPABEHCTBAY PEaTU3yeTCsl HAa MPOTSHKEHUH BCETro 0OYYEHUs B cTaplIel IIKoe,
IIOCKOJIBKY B KaXIOM paslene IpOorpaMMbl IPESYyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX —3a/ad.
OOyuaroniyecss OBJIAJEBAIOT Pa3IMYHBIMM METOJAMHU PELICHMs LIEeJIbIX, PAlMOHAIbHBIX, UPPAllMOHAIbHBIX,
MIOKA3aTeIbHbIX, JIOTAapU()MUUYECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHUH, HEPaBEHCTB U MX CHCTEM.
[TomyyeHHble yMEHUS WCHOJB3YIOTCSA NPHU UCCIEAOBAHUHM (YHKIMHA C TOMOIIBIO NPOWU3BOIHOM, pEIICeHUU
NOPUKIAJHBIX 3a/a4 U 3a]ad Ha HaXOXKJCHHE HauOONbIIMX M HAUMEHBIIMX 3HadeHUH QyHKuuu. JlanHas
coJiepKaTenbHas IMHUS BKIIIOYAET B ce0s Takxke (popMUpOBaHUE YMEHUH BBINOJIHATE PACUYETHI 110 (GopMyiam,
npeoOpa3oBaHus LEIbIX, PAlMOHAIbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHHM, a Takke
BBIPQXEHUM, cOIepKaluX cTeneHu M Jjorapudmsl. biaronapss usyueHuro anredpamdeckoro Marepuaia
OPOMCXOIUT JalibHelliee pa3BUTHE AITOPUTMHUYECKOIO M aOCTPAKTHOIO  MBIILICHHUS — y4aluxcs,
(GOopMHpYIOTCS HaBBIKM JEIYKTHBHBIX PAcCyXJIEHHUH, paOOThl C CUMBOJBHBIMU (OPMaMH, MPEICTABICHUS
3aKOHOMEPHOCTE M 3aBUCHMOCTEH B BHJE PABEHCTB WM HEpaBeHCTB. Aunrebpa mpesiaraet 3¢ (GeKTuBHBIC
WHCTPYMEHTHI Ul PELIEHUs NIPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAaIJIAIHO AEMOHCTPUPYET CBOU
BO3MO>KHOCTH KaK S13bIKa HAYKH.

CopnepxatenbHo-MeToauyeckass JUHUA «DyHKUMM U TpauKW» TECHO NeperuieTaeTcs C IpYrHMHU
JUHUAMHM Kypca, IIOCKOJIBKY B KAaKOM-TO CMBICIE 3ala€T IIOCIEA0BaTEIbHOCTh HU3YYEHHUS MaTepuaa.
N3ydenune creneHHoO, MoKa3aTeIbHOH, JTOrapu(MHUUECKON U TPUTOHOMETPUIECKUX (YHKIUH, UX CBOMCTB U
rpaduKoB, UCTIONb30BaHUE PYHKIIMM 171 pelIeHus 3a/1a4 U3 IpYTUX y4eOHBIX IPEIMETOB U pealbHON KU3HU
TECHO CBJ3aHO KAaK ¢ MAaTeMAaTHUYECKUM aHAJIU30M, TaK U C PEIICHUEM YpaBHEHUH U HepaBeHCTB. lIpu sToMm
OonblIOe BHMMaHHUE yjaensercss (OpPMUPOBAHMIO YMEHHUS BbIpaXaTb (OPMYJIaMH 3aBHCHUMOCTH MEXIY
pPa3IUYHBIMU BEJIMYMHAMH, HCCIENOBaTh NOJyYeHHble (YHKIMH, CTPOUTh UX TIpaduku. Marepuan 3Toit
COJIEpKATEJIPHOW JINHUM HALICJICH HAa Pa3BUTHUE YMEHUN W HAaBBIKOB, MO3BOJIIIOIIMX BBIPAXKaTb 3aBUCHMOCTH
MEXIy BEITUYMHAMH B pa3iuyHOW Qopme: aHaIUTHYECKOH, rpaduueckoid u cioBecHO. Ero usydenue
CHOCOOCTBYET Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUIEHHS, CIIOCOOHOCTH K OOOOILIEHHI0O M KOHKpPETH3alluH,
HCIIOJIb30BaHUIO aHAJIOTUH.

CopnepxarenpHas auHMS «Hadama mMaTeMaTHUeCKOro aHaliu3ay IMO3BOJISIET CYIIECTBEHHO PaCHIMPUTH
KpYr' Kak MaTeMaTM4YeCKUX, TaK M MPUKJIAJHBIX 3ajay, JOCTYIMHBIX OOydYalOIIMMCS, Y KOTOPBIX MOSBIISIETCS
BO3MOXHOCTh HCCJIEZIOBaTh M CTPOMUTH TpapukH (PyHKIMH, ONpenesnarTh MX HauOOJbIINE M HAUMEHbIINE
3HAUEHUS, BBIUUCIATH IUIOMAaU GUryp U 00bEMBI Tell, HAXOUTh CKOPOCTH M YCKOpEHMsI IpouieccoB. [laHHas
coJiepKaTeNbHasl JTMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH MOCTPOECHUS MAaTEMAaTUYECKUX MOJENEW peaabHbIX
CUTyallui, HAXOXKACHUS HAWIY4YIIEro pPELICHUs B NPUKIAJHBIX, B TOM YHCIE COLMUAIbHO-D)KOHOMUYECKUX,
3aJadax. 3HAKOMCTBO C OCHOBAaMM MAaTeMaTHYECKOI'O aHajh3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(bopManbHO-IOTMYECKOT0 U KPEaTUBHOTO MBIIUIEHUS, (JOPMUPOBAHUIO YMEHHUI pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydaronuecss y3HalOT O BBIJAIOUIUXCS pe3yibTaTax,
MIOJIYYEHHBIX B XOJI€ Pa3BUTH MAaTEMaTUKU KaK HayKH, U UX aBTOpax.

CopnepxarenpHO-METOANYECKAs JTUHUSI «MHOXECTBA U JIOTUKAa» B OCHOBHOM IIOCBSIIEHA AJIEMEHTaM
TEOPHUM MHOXECTB. Te€OpEeTUKO-MHOKECTBEHHBIE IPEJACTABICHUS IPOHU3BIBAIOT BECh KypC MIKOJIbHOMU
MaTeMaTUKH U IpejsiaraioT Haubosiee YHUBEpCAIbHBIN S3bIK, OObEIMHSIONINI BCE pa3/iesibl MaTEMAaTUKH U €€
IIPUIOKEHUHN, OHU CBS3BIBAIOT PAa3HbIE MATEMAaTUYECKUE NUCLMIUIMHBI B €IMHOE Liesoe. [103ToMy BaskHO aTh



BO3MOXXHOCTh UIIKOJIbHUKY IOHUMaTh TEOPETHUKO-MHOXECTBEHHBIH S3BIK COBPEMEHHON MaTeMaTHKu U
MCIIOJIb30BAaTh €T0 JJIs1 BBIPAXKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa ¥ Haualma MaTeMaTUYeCKOrO aHaju3a» MPHUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTUYeCKOT0 MOJEIUPOBAaHMs, KOTOpbIE MpPHU3BaHbl C(HOPMHUPOBATH HABBIKM IOCTPOCHUSI MOJENEH
peallbHbIX CHUTYallui, UCCIEOBAaHUS 3TUX MOJEJEH ¢ MOMOIIbIO ammapaTta aiaredpbl U MaTeMaTHYeCKOTo
aHaJIM3a M MHTEPIIPETALUU IOJIyYEHHBIX pe3yJbTaToB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIM U3 pa3fesioB
IIPOrpaMMBl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO UCHONb3YETCs UIsl pelIeHUs] NPUKIaHbIX 3a1a4. [Ipu
pEIlIEHNU pealbHbIX MPAaKTHUYECKUX 3a/lad ydalluecs pa3BUBAIOT HAOIIOJaTeNIbHOCTb, YMEHUE HaXOJUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIb30BATh AHAJIOTHIO, 0000IIAaTh U KOHKPETU3UPOBAThH MPOOIEMY.
HearenbHOCTh 1O (OPMHPOBAHUIO HABBHIKOB pELICHHS NPUKIAIHBIX 33Jad OpraHu3yeTcsi B Ipolecce
U3yUYEHHSI BCEX TEM Kypca «Anredpa v Hauyajga MaTeMaTHYeCKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydeOHOM T1aHe Ha W3y4YeHHE Kypca aiareOpbl M Havall MaTeMaTHYeCKOro aHaiu3a Ha 0a30BOM YpPOBHE
oTrBoJUTCs 2 yaca B Henento B 10 kimacce u 3 yaca B Hepento B 11 kimacce, Beero 3a nBa roga o0yuenus — 170
4acoB.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palHOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUU U peaJIbHOM JKU3HH.

JleiicTBuTenbHbIC YKca. PalmoHambHBIC M WpPpalMOHAIBHBIC YHcia. ApuMeTHUecKue
OTepalru ¢ JACHCTBUTEIbHBIMH yuciamMu. [IpuOmmKkEHHbIe BBIYUCICHNUS, TIPABUIIa OKPYTJICHUS,
IIPUKUJKA U OLICHKA Pe3YyJIbTaTa BEIYACICHUM.

Crenenpb ¢ nenbiM nokazareneMm. CrannaptHas (Gopma 3amucu AEHCTBUTEIBHOIO 4HUCIA.
Hcnonb3oBanue moaxofismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN ISl PEHICHUs
MPAKTUYECKUX 3aJ[a4 U IPEICTABICHUS JAHHbIX.

Apudmerndeckuil KopeHb HaTypalbHOW cteneHu. J[leifictBusa c¢ apudmernueckumu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHUS.

[IpeoOpa3zoBaHre TPUTOHOMETPUUYECKUX BbIpaKeHUM. OCHOBHBIE TPUTOHOMETPHUECKHUE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHCTBO, pelleHMEe HepaBeHCTBA. Meroa
WUHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Penienne TpUroHOMETpUUYECKUX YPABHEHUM.

ITpuMmeHeHne ypaBHEHMI M HEPABEHCTB K PEIIEHUI0 MATEMaTHYECKHX 3a1ad U 3a7ad U3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananust GyHkun. I'padux Gynxnun. Bzanmuo oOpatHble GyHKINU.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHU ¢ynkuuu. Hynu ¢ynkuun. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE 1 HEUETHBIE QYHKIUU.

CrenenHas QyHKUMS C HaTypaJbHbIM M LEJNbIM IOKa3zareieMm. E€ cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpENEICHUE TPUTOHOMETPHUECKUX (YHKLUH
YHUCJIOBOTO APIyMEHTA.

Hayana maTemMaTHuecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  33JaHUsl  IOCTENOBAaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud. beckoHeuHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBArOIIeH reoMeTpUUecKOl MpPOTrpecCHu.
@®opmyna CIOXKHBIX IPOLEHTOB. Vcrnonb3oBaHWe NMPOTPECCUM JJIsl PEIIECHUS PEalIbHBIX 3a1ady
IIPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA



MHoOkecTBO, onepanuu Haj MHOxecTBamu. /luarpammbl Jitnepa—Benna. [Ipumenenue
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [JIis1 ONHCAaHUA PCAJIbHBIX IMPOHCCCOB U HBHGHHﬁ, npu
peLICHUH 33/71a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BbIYMCICHHA

Hatypanbnble u nensle uncna. [Ipu3Haku 1enMMOCTH LEIBbIX YHACE.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWCTBA CTETICHH.

Jlorapudm umcna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTAPH(PMBI.

YpaBHeHus1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHue BbIpaXKEHHM, COEPIKALIUX CTENIEHH C PALlMOHAIBHBIM IIOKa3aTEIIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUHENHBIX ypaBHEHMH. PelieHue npukiaiHbIX 3a/ad C [OMOLIbIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U pealbHON )KU3HHU.

DyHKIUHN U IpaGUKH

Oynkuus. Ilepuonnveckue  QyHkuuu. IlpomMexkyTku  MOHOTOHHOCTH — (YHKLHUH.
Maxkcumymbl 1 MUHUMYMbI (yHKiuu. HauOosbliee M HauMeHbllee 3HaueHHe (DyHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPaQUKH.

[Toka3zarenbHas u norapupmuueckas GyHKIHUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUUHN IS pellieHHs ypaBHEHUN U IMHEWHBIX CHCTEM.

Ucnonp3zoBanue rpadukoB (QPyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUHU 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepsbiBable GyHKIMN. MeTOA MHTEPBAJIOB JJIsl peIlICHHs] HEPABEHCTB.

[TpousBoaHas ¢pyHkiuu. ['eomeTpuyueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31€MEHTAapHBIX (QYHKIMH. DOpMyIsIbl HAXO0XKJIEHUS MPOU3BOJHONW CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TprMeHeHHe MPOU3BOAHOM K UCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenrne HaubobIIero 1 HaMMEHbIIEro 3Ha4eHus (PyHKIMU Ha OTpE3Ke.

[IpumeHeHrne NPOU3BOMHON Al HAXOXKACHHUS HAWIY4IIET0 pEeUIeHHs B MPHUKIaJHbIX
3ajaydax, s ONpeaesieH!s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OpMYIIOi Ui rpauKoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

Wnterpan, ero reomerpuyeckuil U ¢uU3MYECKUd cMbIcA. BbluncieHue MHTErpaiga Io
dbopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro npeamera «MaTemaTtukay JIOJDKHO OOECIeuMBaTh JIOCTHIKEHHE Ha
YpOBHE cpenHero ooimero o0pa3oBaHUSl CIEIYIONIMX JUYHOCTHBIX, METalpEAMETHBIX H
IpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PpPEe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTuka
XapaKTEePU3yKOTCS:

I'paxkjaHCKOE BOCIIUTaHUE:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIeCTBa
(BBIOOpBI, OMpOCHI M Mp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKOM Ipa’kJaHCKOW MIEHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
JTOCTHIKEHUH B IPYrUX HayKaX, TEXHOJIOTUSX, cepax IKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOMUYMUBOTO OYAYIIETO.

DcTeTn4ecKoe BOCIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpYy, BKJIKOYas 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUi; BOCIPUMMYHBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BHIOB UCKYCCTBaA.

Pur3nyeCcKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUus B HUHTEpecax
310pOBOrO U 0e30macHoro odpa3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEKUM 3aHATUH M OTAbIXA, peryispHas (usmueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpynoBoe BocniutaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILEHHOCTU TPYIOIIOOMUS; WUHTEPECOM K pPa3INnYHBbIM
chepam npodhecCHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHUKON U €€ MPHIIOKEHUSIMH,
YMEHHUEM COBEpILATh OCO3HAHHBIN BbIOOp OynyIiel npodeccuu U peasn30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHHUE:!

c(OPMHPOBAHHOCTBIO HKOJOTMYECKOW KYJIbTYPbI, MOHUMAHHEM BIUSHUS COLMATIBHO-
SKOHOMHYECKHX NPOLECCOB HA COCTOSHUE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM



NI00AaTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUEeHTallel Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHMUHN JJI PEeUIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPY)KAIOILIEH CPEJIbI.

[{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ui pa3BUTUS LMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTE€MATHUKHM M MAaTEMaTUYECKOM KyJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IHPOEKTHYHO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaTbl OCBOCHUS MPOTrPaMMBI yUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTepU3YIOTCSl  OBJIAJEHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHBIMU  OeliCeUsMU,
VHUBEPCANbHLIMU ~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2VIAMUSHbIMU
OelicmeusmMu.

1) Vuusepcanvuvie noznasamenvnsie oelicmsus, obecneyusarom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCco8 00Y4arowuxcs (0c6oeHue Memooo8 NO3HAHUS OKPYICAIOWe20 MUupd;
npUMeHeHUe 102UYeCcKUX, UCCIe008aMeNbCKUX onepayuti, ymeHul pabomams c ungopmayuet).

ba3oBeie 1OruyecKue NeUCTBU:

® BBUIBJISATH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKKM MAaTEeMaTHYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy NOHATUAMH; (POPMYIHpPOBATh OIpENEsICHUS MOHITUH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCH(PHUKANN, OCHOBAHHS JJIs1 0000IIeHNUS
Y CpPaBHEHUS, KpUTEPUU MPOBOJIUMOI0 aHAIN3A;

® BOCIpPHHHMMATH, (OPMYJIHPOBATh U MPEOOPA30BHIBATH CYXKJECHHUS: YTBEPAUTEIIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILKE; YCIOBHBIE;

® BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS B (paKTax,
JTAHHBIX, HAOMIONEHUSIX W YTBEPXKAEHUSX; IpelylaraTb KPUTEPUHM JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JleaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, AECTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPHKACHUH (IpsMble
U OT TPOTHUBHOIO), BBICTpaUBaTh APryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBL;

e BbIOMpaTh cnocob pemieHus y4eOHOHM 3amauu (CpaBHHMBATH HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASAIMINUN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBarenbCckue JeMCTBUS:

® CNOJNB30BaThb  BONPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  IIO3HAHUS;
(dbopMynHpoBaTh BONPOCH], (PUKCHUPYIOIIME MPOTHBOpEUHE, MPodIeMy, yCTaHABIUBATh
HUCKOMOE U JlaHHOe, (OpPMHUpPOBATH THUIIOTE3y, APIYMEHTUPOBATH CBOIO IO3UIHIO,
MHEHHUE;

® [POBOJUTH CAaMOCTOATENIBHO CIUIAHHUPOBAHHBIM 3KCIEPUMEHT, HCCIEJOBAaHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTW4ecKoro oOBbeKTa, SBJIEHUs, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, SIBJICHUSIMH, IIPOLIECCAMU;



® CaMOCTOATENIbHO  (OpMyIHpOBaTh OOOOIIEHHUS M  BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOIO HAOJIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh IOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

® [IPOrHO3UPOBATh BO3ZMOYKHOE PA3BUTHE NPOLIECCA, a TAK)XKE BBIIBUTATH IPEATIONI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ uapopmarueit:

e BBUIBIIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUIsl pELIEHNUs 3a1a4H;

e BpIOMpaTh HHPOPMAIMIO W3 HWCTOYHUKOB pA3JIMYHBIX THUIOB, AaHAJIU3UPOBATDH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3IMUYHBIX BUIOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HUH(POpPMALMIO, MPEACTaBIATH €€ B  pa3IMyHbIX (opmax,
WITIOCTPUPOBATh IpadMuecKy;

® OIICHUBaTh HAJEKHOCTh HMHGOPMALUU [0 CaMOCTOSTEIbHO CHOPMYIHMPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIpAXKaTh CBOK TOYKY 3PEHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHUS 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

e B X0/l 00CYXJIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOI TEMBI, TPOOIIEMBI,
pemiaeMoil  3ajaud, BbICKA3bIBaTh HJEH, HAIEJIECHHbIE HAa T[OUCK pEIICHHUS,
COIIOCTABJIATh CBOM CYXACHUSA C CYXICHMSAMU JPYrMX YYacTHUKOB JIMAJIOra,
0oOHapy>KUBaTh Pa3INyuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEICTaBIATH PE3yJbTaThl PEIICHHs 3a/laul, SKCIEPUMEHTA, UCCIIEI0BaHuUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajqad Npe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

e [IOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHIWBUAYAJIBHOW pabOTHI
OpU pelIeHUH Y4YeOHBbIX 3a/Jad; NpPUHUMATh IeJb COBMECTHOM JEATEelbHOCTH,
IUIAaHUPOBaTh OpPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBApUBATHCS, OOCYXKJAaTh TpolecC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JTIOJIEH;

® y4acTBOBAaTh B IPYMIOBBIX popmax paboThl (00Cyk1eHusI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOIO YacTh pabOThl M KOOPAMHHPOBATH CBOU
JIeMCTBUS C IPYTHMH YiICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OO
MPOIYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUaCTHHKAMHU B3aUMOICHCTBHSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom opmuposanue CMviCio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzanus:



COCTABJIATh IJIaH, AJTOPUTM pPELICHMs 3aJadyd, BbIOMpPATh CIOCOO pEHIeHUs C y4ETOM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb:

e BJAJETh HAaBbIKAMHM IIO3HABATEIBHOM pEe(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIA IIPOLECCa M PE3yJbTaTa PELICHUs MaTeMaTU4YeCKOH
3a/1a4y;

® [IPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPH PEIICHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBAaTh COOTBETCTBHE pE3yJibTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTMDKEHUSI WJIM HEIOCTUKEHUS pEe3yJbTaTOB JEATEIbHOCTH, HAXOJUTH OIINOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro Kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero obuiero o0pa3oBaHUs TOJDKHO 00ECIeunBaTh JOCTHXKCHUE CIIETYIONIMX MPEAMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KUIACC

Yuciia 1 BBIYMCICHUSA

OnepupoBaTb HNOHATUSAMM: PALMOHAIBHOE U JICHCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAs M
JecATUYHask APOOb, MPOLIEHTHI.

BoinonuaTe apudmernyeckue omnepanuuM € palUOHAIBHBIMM U JAEMCTBUTEIbHBIMU
YUCIIaMH.

BbinonHATe NpuOMMKEHHBIE BBIYMCICHUS, HCIOJB3YS IpaBWJIa OKPYIJIEHUs, JeNaTh
MIPUKUJIKY U OLICHKY Pe3yJIbTaTa BIYUCIICHU.

OnepupoBaTh MOHIATUSIMM: CTENEHb C LIEJIBIM MOKa3aTeseM; cTaHAapTHas gopma 3amnucu
JNEHCTBUTENBHOTO YMCJIa, KOPEHb HAaTypaJbHOM CTENEHM; HCIOIb30BaTh MOAXOAAIIYI0 Gopmy
3aIUCHU ACUCTBUTENBHBIX YUCEII ISl PELIECHUS TPAKTUUECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHIEHC IPOM3BOJIBHOIO  YIJIa;
MCIIOJIb30BAaTh 3aIllMCh IPOU3BOJIBHOIO yIJla Yepe3 0OpaTHbIE TPUTOHOMETpUUYECKUE (QYHKIUH.

YpaBHeHUs1 M HEpaBEHCTBA

OnepupoBaTh NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PAllMOHAIBHOE,
UPPALMOHAIILHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;

BemonHsaTe  mpeoOpa3oBaHus ~ TPUTOHOMETPUUYECKHMX  BBIp@XKEHMM M pemiarhb
TPUTOHOMETPUYECKUE YPABHEHHS.

BoimonHATe npeobpazoBaHus 1EbIX, PAMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTb OCHOBHBIE TUIIBI LIEIIbIX, PALIMOHAIBHBIX U HPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHs M HEPAaBEHCTBA JJI1 PEUICHUs MATEeMATHYECKUX 337ad W 3a7ad W3
pa3INyYHbIX 00JacTel HayKH U peasibHOM JKU3HH.



MogenupoBaTh peajgbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHUS,
yYpaBHEHMs, HEpaBEHCTBAa II0 YCIOBHIO 3a/auyM, MCCIECI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTh MOHATUAMH: (YHKLUS, CIIOCOOBI 3a1aHUs (PYHKLMH, 00JacTh ONpeeIeHUs
¥ MHO>KECTBO 3Ha4eHUH QYHKIUH, rpaduK GyHKINH, B3AUMHO OOpaTHbBIE ()YHKIIHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKUMH, HYIH (QYHKIUH,
POMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHCHHH.

Crpouth U yuTaTh rpaduku JTUHEHHOW (YHKIMH, KBAAPATHUYHOW (YHKIIMH, CTETICHHOMH
(YHKLINU C LENBIM ITOKa3aTeNeM.

Hcnonb3oBare rpaduku GYHKUMN U1 UCCIEAOBaHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 APYruX y4eOHBbIX NPEIMETOB M peabHON >KU3HU; BbIpakaThb (OpPMYJIaMU
3aBHCUMOCTH MEX/1Y BETUYNHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTb MOHATUSAMH: IOCIEI0BATEIbHOCTb, apuU(MeTHUecKass U I'eOMeTpHuecKas
IPOTpecCu.

OnepupoBaTh MOHATHAMHU: OECKOHEYHO yOBIBAIOIIAsi TEOMETPHUYECKast IPOTPECCHs], CyMMa
0eCKOHEYHO yObIBaIOLIEH r€OMETPUUYECKON TPOrPECCUH.

3agaBarh 0CIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMM.

Hcnonb30BaTe CBOWCTBA MOCIIENOBATEIBHOCTEH M MPOTPECCUM JUIsl peIlieHUs] pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, OIIEPAL[MH HaJ MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapaT /Ui ONUCAHUS PeaJIbHBIX MTPOLECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX TPEIMETOB.

OmnepupoBath MOHATUSAME: ONPEACICHHE, TEOpeMa, CIEJCTBHE, TI0Ka3aTeIbCTBO.

11 KUIIACC

Yuciia 1 BbIYMCICHUSA

OnepupoBaTb NOHATHSAMM: HATypaJbHOE, LEJI0€ YHUCIO; MWCIONb30BaTh IPHU3HAKU
JEIUMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHUCIIA HA TIPOCTHIE MHOKUATEIU JJI PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHATLHBIM [TOKA3aTEIEM.

OnepupoBaTh NOHATUAMHU: JIOTapudM Yncia, JeCATUUHbIE U HaTypaJIbHbIE JIOrapu(MBbI.

YpaBHeHHUs M HEPABEHCTBA

[IpuMeHsTh CBOMCTBa CTeNeHH JJs MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
IIOHATUAMU: II0Ka3aTCJIIbHOEC YpaBHCHHUC u HEPAaBCHCTBO, peuaTtb OCHOBHBIC THUIIbI
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

BeimonHaTe mpeoOpa3oBaHusi BBIpaKEHHUH, cofepxaliuxX JorapuMel; OINEpHUpOBATh
HNOHATUAMM: JIOTapu(MUUYECKOE YpaBHEHHE W HEPAaBEHCTBO; pELIaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUI U HEPaBEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPaBHEHHUI U €€ pElICHME; UCIIOJIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHMM JUJIS PELICHUS IPAKTUYECKUX 3a1ay.



HaxonuTek penieHus NpocTEeUIUX CUCTEM U COBOKYIMHOCTEHM pallMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB.

MonenupoBaTh peajbHbIC CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATh BBIPAKCHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJ]a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIETH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBaTh MOHATUSMHU: TIEpUOAWYECKAs (YHKIUSA, TMPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOYKH SKCTpeMyMma (YHKIHMH, HauOoJblllee W HAaUMEHbIlIee 3HaYeHHs (PyHKUIMU Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX IS Uccie0BaHus GyHKINH, 3a1aHHOM rpaduKom.

OnepupoBarh  MOHATHSAMH:  TpadUKH  TOKa3aTeNbHOW,  Jorapudmuueckoil u
TPUTOHOMETPHYSCKHUX (PYHKIIMI; N300pakaTh MX HA KOOPJAMHATHOMN IJIOCKOCTH M UCTIOIB30BATh
JUISl peLLIEHUs YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTU TpaduKH JUHEHHBIX YpaBHEHUH H
MCIIOJIB30BATh UX JIJISl PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUH.

Hcnonp3oBare rpaduku QYHKIMH I UCCICTOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hauyana maTemMaTn4yeckoro anajamsa

OnepupoBarh  MOHSATHSMH:  HENPEpbIBHAS  (QYHKIWS; MPOW3BOAHAS  (YHKIUY;
UCTIOJIB30BaTh T€OMETPUIECCKHUNA U (PU3UUECKUI CMBICI MPOU3BOIHOM IS peLICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIM, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIUH.

Hcnonp30BaTe TPOM3BOJAHYIO ISl HCCIeNOBaHMS (YHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI, TPUMEHSTH PE3yJIbTaThl UCCIICIOBAHMSI K TIOCTPOSHUIO TPaUKOB.

Hcnonb30BaTh NPOU3BOAHYIO JIs1 HAXOXKACHUS HAWIYYIIEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OrnepupoBaTh MOHATHSIMHU: TMEPBOOOpa3Has W WHTErpaj; MOHUMATh T€OMETPUUECKHI M
(bu3nyecKkuil CMbICT UHTErpaa.

Haxoauts mepBooOpa3Hble 3eMeHTapHbIX (YHKIHH; BBIUUCIATH MUHTErpal mo Gopmyine
Hrrotona—Jleitbuumna.

Pemats npukiagHble 3a1a4d, B TOM YHCIIE COLMATBbHO-3KOHOMHYECKOIO M (PU3NYECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHYECKOI0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n MPOrpaMmbl Bcero Kontpoaburie  Ipaxkruyeckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
L | achersmmensmsos mmoen, Pamosamssse 14 ) Busmiorera LIOK
: https://m.edsoo.ru/1568aba3
YpaBHEHUSI U HEPABEHCTBA
5 Oyukiun u rpaduku. CTeneHs ¢ HelbM 6 bu6nmorexa LIOK
nokasaresieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O# CTETICHH. 18 2 Bbu6mmotreka [JOK
WppaimoHaibHbIe ypaBHEHHsI 1 HEPaBEHCTBA https://m.edsoo.ru/1568aba3
4 ?;)?Alil\cggﬁei‘pun TpuroHomerpuyeckue 22 2 bubmorexa LIOK
’ https://m.edsoo.ru/1568aba3
YpaBHEHUS
5 ITocnenoBaTeIbHOCTH U MTPOTPECCHU 5 bubmmorexa LIOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1 bubnmorexa LIOK
3HaHUI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
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https://m.edsoo.ru/1568aba3
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11 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NpOrpamMmbl Bcero Konrpoaensie | Ilpaxraieckue o0pa3oBaTejibHbIE
padoTshI padoThI pecype
. Horasmmenss Gy, Tiommomanse 12 2 bu6morera LIOK
) https://m.edsoo.ru/f11c4afd
YpaBHCHHUS U HEPABCHCTBA
2 Tormprraconnt yraméems 12 Bumorerca LIOK
https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
3 e, Tomamomormoore 9 | Bumorerca LIOK
: https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
. bubnnorexa [IOK
4 IIponsBonHas. IIpuMenenue npon3BoaHON 24 1 https://m.edsoo.ru/fl1c4afd
5) WuTerpan u ero npuMeHeHus 9 bubmorexa LHOK
https://m.edsoo.ru/fl1c4afd
N bubnuoreka [{OK
6 CHCTeMEL ypaBHeHHH 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHble u nensie ynucna 6 bubmiorexa LJOK
https://m.edsoo.ru/fl1c4afd
8 [ToBTOpeHme, 06001IeHNE, CUCTEMaTH3aIlUs 18 5 bubnmorexa LIOK
3HaHU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 0
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