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HOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma y4ebHOro Kypca «Anredpa v Havyajia MaTEMaTHYECKOTO aHAIIA3a
06a3oBoro ypoBHs 151 ooydaromuxcst 10 —11 kmaccoB paspadorana Ha ocHoBe dDenepanbHOro
rocyJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAAPTa CPEIHEr0 00IIero 00pa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, TPEABIBISIEMBIX K MATEMATHUYECKOMY 00pa30BaHHIO, U
TpaJului poccuiickoro obpaszoBanus. Peanmuzanusi mporpamMmbl 00ecrieyuBaeT OBJIAJICHUE
KJIFOUEBBIMU KOMIIETEHIIUSIMU, COCTABIISIOIIMMU OCHOBY ISl CAMOPAa3BUTHUS U HEMPEPHIBHOTO
0o0pa3oBaHusl, IETOCTHOCTh OOIIEKYJIBTYPHOT0, TUYHOCTHOTO M MO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH O0yYarOIMnXCs.

HEJAU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadaima MaTeMaTHYECKOTO aHaM3a» SBISICTCS OJHUM W3 Hambojee
3HAYMMBIX B MPOTPAMME CTapIlIeH IIKOJIbI, TOCKOJbKY, C OJTHOW CTOPOHBI, OH 00ECIIeYnBacT
WHCTPYMEHTAJIbHYI0 0a3y JJIsi U3yYEeHHUS BCEX E€CTECTBEHHO-HAYUHBIX KYpPCOB, a C JAPYroi
CTOPOHBI, (HOPMHUPYET JIOTUYECKOE M aOCTPaKTHOE MBIIUICHUE Yy4YalluXcs Ha YpPOBHE,
HEOOXOJMMOM JIJIS OCBOCHHUSI KypCOB HWH(POpMATHKU, OOIIECTBO3ZHAHUS, WCTOPUH,
cloBecHOCTU. B pamMkax HMaHHOrO Kypca ydaliuecs OBJIQJICBAIOT YHUBEPCAJIbHBIM SI3bIKOM
COBPEMCHHOM HAYKH, KOTOpas (hOPMYJIMPYET CBOU JIOCTHKEHUS B MaTeMaTHIECKOH (hopme.

Kypc anre6pel ¥ Havaa MaTeMaTHYeCKOrO aHajliu3a 3aKJIaJIbIBaeT OCHOBY IS
YCIEUIHOTO OBJIAJICHUS] 3aKOHAMHU (U3UKH, XUMUHU, OHUOJIOTHUH, TOHUMAaHUS OCHOBHBIX
TEHJICHIIMM HSKOHOMHUKM M OOIIECTBEHHOW KU3HM, TI03BOJIIET OPUEHTUPOBATHCS B
COBPEMCHHBIX MU(GPOBBIX W KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIOJIH30BaTh WX B
MOBCEIHEBHOM KW3HU. B TOXXe Bpemsi oBlajieHHEe aOCTPAKTHBIMU M JIOTUYECKH CTPOTUMH
MaTeMaTUYECKUMHU KOHCTPYKIUSIMHU pa3BUBACT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTH YTBEPXKJCHUS, UCIIOJIb30BaTh OOOOIIEHHWE U KOHKPETU3AIUIO,
a0CTparupoBaHKe U aHAJIOTHIO, (DOPMUPYET KPEaTUBHOE M KPUTHUYECKOE MBIIIICHHE. B Xo1e
U3yUYeHUs] anreOpbl M Havyal MaTEMaTHUYEeCKOTO aHaliu3a B CTapuied IIKOJIe Yyyalluecs
MOJy4ar0T HOBBIM OINBIT PEIICHUS NPUKIAAHBIX 3a7ay, CaMOCTOSTEIIBHOTO IOCTPOEHUS
MaTeMaTHYECKUX MOJENCH peallbHbIX CUTYallMil U WHTEPIIPETAlUK MOTYyUYCHHBIX PEIICHUH,
3HAKOMATCS C TMPUMEpPaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJIC, HAyKe U B
HCKYCCTBE, C BBIJAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

Kypc o6nagaeT 3HaUMTEIbHBIM BOCITUTATEILHBIM ITOTCHITUATIOM, KOTOPBIM peaIn3yeTCs
KaKk 4epe3 y4eOHBIM Marepuaj, CIOCOOCTBYIOIIMN  (POPMHUPOBAHUIO  HAYYHOTO
MUPOBO33pEHUs, Tak U uepe3 crneuudpuky ydyeOHOW JAesATETbHOCTH, TpeOyrole
CaMOCTOSITENIbHOCTH, AKKypPaTHOCTH, MPOJOJDKUTEIIBHOM KOHIEHTpPAllMd BHUMAHUS U
OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3yJIbTarT.

B ocHoBe MeTouku 00yueHus aireOpe W HavajaM MaTEeMaTHYEeCKOTO aHaJIu3a JICKUT
NeATeIbHOCTHBIA MPUHIUIT 00yUYEHUS.

Ctpykrypa Kypca «Anrebpa M Hadajla MaTeMaTHYECKOrO0 aHaJIM3a» BKIIOYACT
CIEeAYIOIIUE COoJepKaTeIbHO-METOANYECKUE JTUHUM: «Yucia U BeluuCIeHUs», « DyHKIUU U



rpadukn», «YpaBHEHHUS U HepaBeHCTBa», «Hadama wmaTeMaTHYEeCKOTO aHaIW3ay,
«MHoxecTBa U J0ruKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKUE JIMHUHA U3Y4arOTCs
Ha MPOTSHKEHUHU JIBYX JIET OOy4YEeHUs B CTapIllel 1IKOJIe, €CTECTBEHHO JOMOJHSS APYT ApyTa U
MOCTENEHHO HACHIAsICh HOBBIMM TE€MaMHM W pasaenamu. JlaHHBIA Kypc SIBIISIETCS
WHTETPaTUBHBIM, NTOCKOJBKY OOBEIMHSET B ce€O€ COAEpKaHUE HECKOJIbKUX MAaTEeMaTUYECKUX
JTUCIUIUINH: anredpa, TPUTOHOMETPHUSI, MATEMAaTHUYECKUI aHaNu3, TEOPUS MHOXXECTB H JIp.
[lo mepe Toro kak ydamuecs OBJaJeBalOT BCE Ooree MUPOKAM MATEeMATHUYECKUM
anmapaTroM, y HUX TOCIE0BaTeIbHO (POPMHUPYETCS U COBEPIIECHCTBYETCS YMEHHUE CTPOUTH
MaTEMAaTHYECKYI0 MOJI€NIb PEabHOW CUTyalluM, IPUMEHSATh 3HAHUSA, MOJYYEHHBIE B KypcCe
«Anrebpa W Hauyajlla MaTEMaTUYECKOTO aHalu3a», JJIS PEIICHUS CaMOCTOATEIbHO
chopMyITUPOBAaHHOW MaTEMaTUYECKOW 3aJaud, a 3aTeM HWHTEPIPETUPOBATH IMOTYYEHHBIN
pe3yJIbTar.

CognepxxarenbHO-MeTOAMYECKAasT JUHUS «Yuclia ¢ BBIYUCICHUS»  3aBEplIACT
dbopMupoBaHUE HABBIKOB MCIOJIb30BAHUS JEHCTBUTEBHBIX YHCEI, KOTOPOE OBLIO HAYaTO B
OCHOBHOW mIkoje. B crapmeit mkone ocoboe BHUMaHUE yrAensercs (HOpMHPOBAHUIO
MPOYHBIX BBIYMCIIHUTENBHBIX HABBIKOB, BKIIIOYAIOMIMX B CEOsl MCIOJb30BaHUE PA3THYHBIX
dbopM 3amnucu IeUCTBUTEILHOIO YUCIIa, YMEHUE PAIlMOHAIILHO BBITIOJIHATH JACUCTBUS C HUMH,
nenaTh  OPUKUIAKY, OLEHMBaTh  pe3yibTar. (OOydaronuecs  MOJYy4YarOT  HABBIKU
NpUOMKEHHBIX  BBIUYMCICHUM, BBIMOJHEHUS] JCUCTBUNA € 4YHUCIaMH, 3alUMCaHHBIMU B
CTaHJapTHON (PopMe, UCIOJIL30BAHUSI MATEMAaTUYECKUX KOHCTAHT, OIICHUBAHUSI UYMCIIOBBIX
BBIPAYKCHU M.

JIunust «YpaBHEHUSI U HEPABEHCTBA» pEaIU3yeTCsl Ha MPOTSHKEHUH BCEro 0OydyeHUus B
CTaplIel IIKOJIE, MOCKOJbKY B KaXKJIOM pa3feie NporpamMMbl MPEAyCMOTPEHO PENICHUE
COOTBETCTBYIOIIMX 3anay. OOydaroniuecs OBJIAJICBAIOT PA3TUYHBIMU METOJaMU PEIICHUS
IENBIX, pAIMOHAIBHBIX, WPPANMOHATIBHBIX, IMOKA3aTEIbHBIX, JOTAPUOMHUECKUX U
TPUTOHOMETPUYECKUX YPAaBHECHUM, HEPABEHCTB W UX cucrteM. llonydeHHble yMeHUs
UCIIONB3YIOTCS TPU HCCIEIOBAaHUU (YHKIMA C TOMOIIBI TMPOU3BOJHON, pEIICHUH
NPUKIAIHBIX 3a7a4 W 3aJad Ha HaX0XKJACHUE HAMOOJbIIMX M HAUMEHBIINX 3HAYCHUM
dbynkuuu. JlanHas comep:kaTelibHas TMHUS BKIIOYAET B ce0s Takke (OpPMHUPOBAHUE YMEHHM
BBITIOJIHATh ~ pacu€Tbhl 1Mo  QopMyiaMm, MpeoOpa3oBaHUS  LENbIX, PalMOHAIbHBIX,
VPPALUOHAIBHBIX U TPUTOHOMETPHUUYECKUX BBIPAXKEHHM, & TAKKE BBIPAXKEHUM, COACPKAIIUX
creneHu u jorapudmel. braromaps uszydeHHro anredpanueckoro Marepuana MpPOUCXOIUT
JajdbHEWIlee pa3BUTHE AJTOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS —ydYalluxcs,
GbopMUPYIOTCS HaBBIKM JCAYKTUBHBIX PACCYXKJECHHUM, pabOThl C CUMBOJBHBIMU (hopMamu,
MIPEICTaBIICHUS 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEH B BUJIE paBEHCTB U HEPABEHCTB. Anredpa
npeanaraet 3(QQGEeKTUBHbIE HHCTPYMEHTBHI Jis PEHICHUS MPAKTUYECKUX U ECTECTBEHHO-
Hay4HBIX 33/1a4, HAIVISIAHO AEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKHU.

ConepxxaTtenbHO-MeTOANYECKast TMHUSA «DYHKUMH U TpadUuKuy» TECHO MEperyieTaeTcs ¢
JIpYTUMHU JIMHUSIMHA KypCa, MOCKOJIBKY B KAaKOM-TO CMBICIIE 33aJa€T MOCJIEN0BATEIBHOCTD
u3ydeHus: marepuana. M3yueHue CTENeHHOW, TOKa3aTenbHOM, JorapuMUUecKor W
TPUTOHOMETPUUECKUX (PYHKIIMI, UX CBOMCTB U TPa(UKOB, UCIOJb30BaHUE (DYHKIUN IS



perieHus 3a7a4 u3 APYruxX y4eOHBIX MPEIMETOB U peajbHOM JKU3HHM TECHO CBSI3aHO KakK C
MaTeMaTUYECKUM AaHAJIN30M, TaK M C PEIICHHEM YpaBHEHUN W HepaBeHCTB. [lpu 3TOoM
OoJbIIOE BHHUMaHHWE yJAensercss (OPMHUPOBAHUIO YMEHHUSA BbIpaXarb (QopMmyiamu
3aBUCUMOCTH MEXJIy pPa3jIu4yHbIMU BEJIMYMHAMHU, HCCIEAOBATh MOJYy4YEHHbIE (DYHKIIUH,
cTpouTh WX rpaduku. Marepuan 3TOH coaepKATCIbHOW JMHWUU HAICJICH Ha Pa3BUTHE
YMEHHI M HAaBBIKOB, ITO3BOJIAIOLIMX BBbIPAXKATh 3aBUCUMOCTH MEXKJYy BEIUYMHAMH B
paznuyHOi opme: aHaTUTUYECKOH, rpaduyeckod u cioBecHoW. Ero wusyuenue
CIOCOOCTBYET PA3BUTHUIO QJITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHHIO U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHass auHuA  «Hawama  mareMaTndeckoro  aHanu3a»  MO3BOJISIET
CYIIECTBEHHO PACIIUPUTH KPYT KaK MAaTEMaTUUYECKUX, TaK U MPUKIIAJIHBIX 33a/1a4, TIOCTYITHBIX
0o0y4Jaronumcsi, y KOTOPBIX MOSBISETCS BO3MOXKHOCTH HMCCJIENOBAaTh U CTPOUTH TpaduKH
GyHKIUN, OompenenaTh MX HAuOOJbIINE W HAUMEHBIIHME 3HAYCHUs, BBIYUCISTH IUIONIAIN
buryp u O0O0BEMBI TEN, HAXOAUTb CKOPOCTH M YCKOpPEHHs IpoleccoB. JlaHHas
co/iepKaTelibHasi JMHUSA OTKPHIBAET HOBBIE BO3MOKHOCTHU TOCTPOEHUS MaTEMaTUYECKUX
MOJENEN peallbHbIX CUTYyallui, HAXOXKJICHHS HAWIYUYIIEro PEIICHUs B MPUKIAIHBIX, B TOM
YUCJIE COLMAJIbHO-D)KOHOMHUYECKHUX, 3a/ladyax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO
aHaJM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, ()OPMaJIbHO-JIOTUYECKOTO M KPEATHUBHOIO
MBIILJIEHUs, (OPMUPOBAHUIO YMEHUW pacro3HaBaTh IMPOSIBICHHUS 3aKOHOB MAaTEMAaTUKHU B
HayKe, TEXHUKE M HucKyccTBe. OOywaromuecs Y3HAIOT O BBIJAIOIIMXCA pe3yJbTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTHS MaTEMATUKHU KaK HayKH, U KX aBTOpax.

ConepxxartenbHO-MeTOANYECKass JUHUS «MHOXecTBa M JIOTHKa» B OCHOBHOM
MOCBAIIEHA JJIEMEHTaM TEOPUM MHOXKECTB. TE0pEeTUKO-MHOXECTBEHHBIE IPEACTABIICHUS
IPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTEeMaTUKU W MpeajaratoT Haubojee YHUBEPCATbHbIN
A3BIK, 00BbEAUHSIONINI BCE pa3/iesibl MATEMATUKH U €€ MPUII0KEHUN, OHU CBS3BIBAIOT Pa3HbIC
MaTeMaTU4YEeCKHE JUCHUIUIMHBI B eauHoe uenoe. [lo3ToMy BakHO JaTh BO3MOKHOCTH
IIKOJBHUKY TMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIM S3bIK COBPEMEHHOM MATeMaTHUKH H
WCIIOJIB30BaTh €0 JUIS BBIPAKEHNS CBOMX MBICIIEH.

B kxypce «Anre6pa u Hauaja MaTeMaTHMYECKOrO aHAIN3a» MPUCYTCTBYIOT TaKke
OCHOBBI MaTeMaTHYE€CKOTO MOJCIUPOBAHUSA, KOTOPBhIE MPHU3BAHBI CPOPMUPOBATH HABBIKU
IIOCTPOCHHSI MOJICNIEN pPEalbHBIX CHUTYAllMW, HMCCIEHOBAHUS STHUX MOJEIEH C MOMOIIBIO
anmapara anreOpbl W MaTeMaTU4YeCKOro aHalv3a MW UHTEPHpeTalud MOJyYEHHBIX
pe3ynbraroB. Takue 3aaHus BIUIETEHbI B KXl W3 Pa3/eliOB IMPOTrpaMMbl, MOCKOJIbKY
BECh MAaTepHall Kypca IIMPOKO HCIOIB3YETCS Ul PEUIeHWs NPUKIaIHbIX 3axad. [lpwm
pPELICHUH pEAbHBIX MPAKTUYECKUX 3aJay y4Yallhecs pa3BUBAIOT HAOIIOAATEIbHOCTD,
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCIIOJIb30BAaTh AaHAJIOTHIO,
00001aTh ¥ KOHKPETU3HPOBATh MpodiieMy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB
pelIeHMs PUKIAIHBIX 3a7a4 OPraHu3yeTcsl B IPOLIeCCe U3YyUEHUs BCEX TeM Kypca «Anredpa
Y Hayajga MaTeMaTU4YEeCKOIro aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



B yueOGHOM mutaHe Ha u3y4yeHHE Kypca aiareOpbl U Hayajdl MaTeMaTU4YeCcKOro aHajlv3a Ha
0a30BOM ypoBHE OTBOAUTCA 2 4aca B Henento B 10 kiacce u 3 vaca B Henento B 11 kiacce,
BCEro 3a JiBa roga ooyuenus — 170 yacos.



COJEPXXAHME YYEBHOI'O KYPCA
10 KVIACC

Yucnaa v BIYMCICHUA

Paunonanpupie  uymcina. OOBIKHOBEHHBIE W JECATHYHBIE JApOOHU, TPOLIEHTHI,
OECKOHEUHbIE NEepUOJUYECKUE ApoOH. ApudMETHUECKHE OIepaluud C paldOHAIbHBIMU
qrciaMu, IpeoOpa3oBaHUs YHCIOBBIX BhIpakeHuil. [Ipumenenne apobeil u MpoueHToB AJs
pelLIeHus MPUKIIAIHBIX 3a7a4 U3 Pa3JIUYHbIX OTPACIIEN 3HAHUMN U PEaJbHOW KU3HMU.

JleicTBUTEbHBIE YKClia. PalnoHanbHble U UppalMOHANIbHBIC Yncia. ApudMeTHIecKre
omepaldd C JEUCTBUTENbHBIMU uHciaMd. [IpuOnumxEHHble BBIYMCIECHHS, IpaBUia
OKpYTJICHHUSI, IPUKHJIKA U OLICHKA PE3YyJIbTATa BEIYUCICHUM.

Crenens ¢ nenbM nokazateneM. CrangaptHas Gpopma 3aucH AEUCTBUTEIBHOIO YUCIIA.
Hcnonb3oBanue mnonaxonsdmeid G(opMbl 3aMucH JEHCTBUTEIBHBIX YHCEN Ui PEHICHUs
MIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajibHOW cTeneHu. JlecTBus ¢ apudMeTHUYEeCKUMHU
KOPHSIMU HaTypaJIbHOW CTEIICHHU.

CuHyC, KOCHMHYC W TAHI€HC YHUCJIOBOIO apryMeHTa. ApKCHHYC, AapKKOCHHYC,
ApPKTaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHUS M HEPABECHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS.

[TpeobpazoBanne TPUTOHOMETPUUECKUX BhIpaxkeHH. OCHOBHBIE TPUTOHOMETPHUUECKHE
bopMyIIBL.

YpaBHeHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. Meron
UHTEPBAJIOB.

Pemenue nensix 1 1poOHO-paLIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU M.

IIpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MATEMAaTHUYECKUX 3a/1a4 U 3a/1a4 U3
pa3NUYHBIX 00JaCTEN HAYKU U peabHOM KU3HU.

DYyHKIUU U TPaPUKHU

Oynkuusa, cmocoObl 3amanus ¢(ynkumuu. ['padux ynxkumu. Bzanmuo oOpaTHbIE
byHKINN.

OO6nacte omnpeeleHuss W MHOXKECTBO 3HaueHud ¢yHkuud. Hymm  dyHKumm.
[TpomexyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CreneHHast GyHKIMS C HATypaJbHBIM M LIETBIM MOKa3zarenaeMm. EE cBoiicTBa u rpaduk.
CBoticTBa 1 rpaduk KOpHS N-0i CTENEHHU.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX (YHKIIHIMA
YUCJIOBOTO apryMEHTa.

Hayasa MaTeMaTH4€CKOI0 aHAIHU3A



ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHUs IMOCJIedOBaTeIbHOCTEHM. MOHOTOHHBIE
MOCJIEA0BATENBHOCTH.

Apudmerrdueckass UM TeOMeTpUuUecKas Mporpeccuud. beckoHeuHo yObIBaromias
reomerpudeckass mporpeccus. CymMma OECKOHEYHO YOBIBAIOIICH T'€OMETPUUECKOM
nporpeccud. GopMysia CIO0XKHBIX NPOLEHTOB. Vcronp30BaHWE NpOrpeccuu Uil PELICHUS
pEAIbHBIX 3a]1a4 MPUKJIAIHOTO XapakTepa.

MHo:xecTBa U JIOTMKA

MHoxecTBO, omepanuu Haja  MHOkecTBamHu. Jluarpammbelr  Diinepa—BenHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO armapara Jjisi OUCAHUsI PEATbHBIX MPOLECCOB U
SIBJICHUH, TIPU PEIICHUU 33/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CleICTBUE, JOKA3ATEIbCTBO.

11 KVIACC

Yuciia ¥ BBIYUCTICHUA

HarypanbHbie u nienbie yncina. [Ipu3Haku 1eIMMOCTH LEIbIX YHACEIL.

CreneHb ¢ pallMOHAIBHBIM MOKa3zaTeaeM. CBOMCTBA CTEICHM.

Jlorapudm yncna. JlecaTuaHble U HaTypajIbHBIC JOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

ITpeoOpa3zoBaHue BbIpaXEeHHM, COIEpPIKALUX JOrapru(MBbI.

[IpeoOpa3zoBaHue BbIpaXXEHUI, COAEPKALIUX CTETIEHH C PAllMOHAIBHBIM MTOKA3aTEIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHblC ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA.

Cucrembl TUHEWHBIX ypaBHEHUH. PellleHue NpUKIaaHbIX 3a4a4 ¢ MOMOIIBK) CUCTEMBI
JIMHEWHBIX YPaBHEHUN.

CurcreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHNN, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a4a4 U
3a/1a4y U3 pa3aIuvHbIX 00JacTeil HAYKH U peaabHOM KU3HHU.

DyHKUMH U TPaPuKu

Oyukuus. [lepuoanueckue QyHkuu. I[IpomMexxyTkKM MOHOTOHHOCTH — (DYHKIIMH.
MakcuMymbl 1 MUHUMYMBI QpyHKkinu. Hanbombinee 1 HanMeHbllee 3HaueHne (PyHKIMU Ha
IIPOMEXYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U IPAPUKH.

[Toka3zarenbHas u norapupmMuueckas PyHKINU, UX CBOMCTBA U TPapUKH.

HcnonszoBanue rpadukoB GyHKIUH A7 pEeLICHHs] YPAaBHECHUM U TMHEWHBIX CUCTEM.

Hcnons3oBanue rpadukoB (GYyHKIHMHK I UCCICAOBAHUS IPOIIECCOB M 3aBUCUMOCTEH,
KOTOpbIE BO3HUKAIOT NpPU PELICHUM 334a4 U3 APYTUX YUYEOHBIX IMPEIMETOB U peaibHON
KU3HU.

Hayaja MaTeMaTH4YeCKOIo aHAJIHM3a

HenpepoiBHble GyHKIMHU. METOA UHTEPBAJIOB /JIsl PEILICHHS] HEPABEHCTB.



[TpousBoanas ¢pyHkuuu. ['eoMmerpudeckuii u GU3NIECKUN CMBICI TTPOU3BOTHOM.

[TpousBoaHbBIE AIeMEHTAPHBIX PYHKIUNA. DOPMYIIbI HAXOXKIEHUS TPOU3BOAHON CYyMMBI,
POU3BEAECHUS U YACTHOTO (DYHKIIMIA.

[IpyumeHeHne NPOM3BOJHOM K MCCIENOBAaHUIO (DPYHKIMHA HAa MOHOTOHHOCTh H
sKcTpeMyMbl. HaxoxaeHrne HanboblIero 1 HAMMEHbIIEro 3Ha4eHHs (PYHKIIMUA Ha OTPE3Ke.

[IpuMeHnenne npou3BOAHOM U1 HAXOXKICHHUS HAWIYYLIETO PELICHUS B IPUKIAJAHBIX
3aJ1a4yax, JJs ONpeaeIeHUs] CKOPOCTH MPOoLecca, 3alaHHOT0 (OPMYJIION UITH TpaPUKOM.

[TepBooOpa3znas. Tabnuia mepBooOpa3HbBIX.

Wurerpan, ero reoMerpuuyeckuii U (u3HUECKUil CMBICH. BpruncieHue WHTErpana 1o
dbopmyne Herorona—JleitoHuna.



IIVIAHUPYEMBIE PE3YJIBTATDBI

OcBoenune yuebHoro npeamera «MaTemaTHKay AOHKHO 00ecTieuynBaTh JOCTHKEHUE Ha
YPOBHE CpEAHEro oO0IIero 00pa3oBaHMs CIEAYIOIIUX JIMYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3ybTaThl OCBOCHHUSI MPOrpaMMbl yueOHOTO mpeamera «MaremaThkay
XapaKTEePU3YIOTCS:

['parxtTaHCKOE BOCIIUTAHHUE:

chOpPMHUPOBAHHOCTHIO TPAKTAHCKON TO3WUIMKA OOYydYaOIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOr0 O0OIecTBa, MPEACTABICHHEM O MaTEMaTHYECKUX
OCHOBax (YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHHH, MPOLEIYyP TpaxgaHCKOTO
obmiecTBa (BBIOOPBI, OMPOCHI U TIP.), YMEHHUEM B3aUMOJECHCTBOBaTh C COIMAJIbLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C WX QYHKIIUSIMH U HA3HAYCHHUEM.

[TaTproTHYECKOE BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBIO POCCHUICKOM Tpa¥AaHCKOM WACHTHUYHOCTH, YBAXKEHHS K
NpOILJIOMY UM HACTOSIIIIEMY POCCHICKOW MAaTeMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K
JOCTHKECHUSAM POCCUMCKHX MATEMAaTHKOB M POCCUHMCKONM MAaTeMaTHYE€CKOW IIKOJbI, K
MCIIOJIb30BaHUIO 3TUX JOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTUIX, cPpepax SIKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOro Hapoaa; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, JTUYECKOrO IIOBEJCHUS, CBA3AHHOIO C IPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUM HAYKU U IESITEIHHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIaaa
B ITIOCTPOEHUE YCTOWYUBOTO OYIyIIIETO.

DCTeTHYEeCKOE BOCIIUTAHUE:!

ACTETUYECKUM  OTHOILIEHHMEM K MHUpPY, BKIKOYAas OJCTETUKY MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlau, PEIICHUH, PaCCYXKICHUM; BOCHPUUMUUBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3lInyHbIX BUJOB UCKYCCTBA.

®uU3nYeCKOe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHI0O YMEHHsSI TPHUMEHSITh MaTEeMaTU4YeCKHe 3HAHUA B HWHTEpecax
310pOBOT0 U 0€30MmacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3/I0POBBIO
(3mopoBoe mnHTaHWE, COAJAHCUPOBAHHBIA PEXKUM 3aHITHM M OTIBIXA, pEryJsipHas
dbu3nyeckass aKTUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHMS, MPHU 3aHSTUSX CIOPTUBHO-
03JI0POBUTEILHOU AEATEILHOCTHIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM LIEHHOCTH TPYAOIIO0HS; HHTEPECOM K Pa3IMYHBIM
chepam mnpodeccHOHANBHOM  JEATENbHOCTH, CBS3aHHBIM C MaTeMaTUKOM u  eé
NPWIOKEHUSIMA, YMEHHEM COBEpIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun u
peanu3oBbIBaTh COOCTBEHHBIC IKWU3HEHHBIC IUJIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K



MaTeMaTHIeCKOMYy OOpa3oBaHUI0O M CaMOOOpPAa30BaHMIO Ha MPOTSHKCHHH BCEH JKH3HH,
TOTOBHOCTBHIO K AKTHMBHOMY YYacTUIO B PEIICHHWU MPAKTUYCCKUX 3a7a4 MaTeMaTHYeCKOM
HaIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTBHIO IKOJIOTHYECKOW KYJIBTYPhI, IOHUMAaHUEM BIIUSHUS COIUAIBHO-
SKOHOMHUYECKHX IPOIECCOB HA COCTOSHUE MPUPOIHON M COLMAIBHOM CpeJlbl, OCO3HAHUEM
I00aJbHOIO  XapakKTepa SKOJOTHYECKHX IPpOOJIeM; OpHEHTAallue Ha IPUMEHCHHE
MaTeMaTUYECKUX 3HAHMM JUIsI  peIIeHus 3agad B OO0JacTh OKpPYKAlIIeH cpensl,
MJIAHUPOBAHUSI TIOCTYIIKOB M OI[EHKH UX BO3MOXHBIX MOCIIEICTBUH JJIsI OKPY>KAIOIIEH Cpebl.

[{leHHOCTH HAYYHOT'O MO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKW U OOIIECTBEHHOW MPAKTHUKH, NMOHUMAaHMEM MaTeMaTHYeCKOW HayKH Kak
chepbl YeIOBEYECKOU JNIESITEIHLHOCTH, ITANoOB €€ pa3BUTHS W 3HAYMMOCTH [IJISl Pa3BUTHUSA
UMBWIN3ALMK; OBJIAJICHUEM SI3bIKOM MaTeMaTUKM W MaTEMaTHYEeCKON KYyJIbTYpOH Kak
CPEJICTBOM IMMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISATh MPOCKTHYIO M HCCIIEI0BATEIbCKYIO
NeATeIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIE  pe3yNbTaThl  OCBOCHHSI  MPOrpaMMBl  y4eOHOTO  MpeaMeTra
«MaTtemaTHKa» XapakTepu3ylOTCS OBJAJCHUEM YHUBEPCAIbHBIMH HO3ZHAGAMETbHBIMU
OelcmeUsMU,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OeUCBUSAMU,  VHUBEPCAIbHbIMU
Ppe2yIAmuUGHbIMU OeUCMBUAMU.

1) Vuusepcanvuvie nosnasamenvuvle oOeticmesus, obecneuusarom Gopmuposanue
0a308bIX  KOCHUMUBHLIX  NPOUECCO8  00yHarwuxcs (0ceoeHue Memooo8 HNO3HAHUS
OKpYHCaAOUieco Mupa, npumeHenue JI0SUYECKUX, UCCIe008ameNbCKUX onepayuti, yMeHu
pabomams ¢ unghopmayueti).

ba3oBbie lorMUeCcKHe NENCTBUS:

e BBIABIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTUUECKIX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIY MOHATUSAMU; (GOPMYJIUPOBATH OTMPEICIICHUS TOHITHIA;
yCTaHABJIMBATh CYIICCTBCHHBIM TMPHU3HAK KJIacCU(PUKAIIMK, OCHOBAHUSA IS
0000IIeHHS U CPaBHEHHUSI, KPUTEPUH MTPOBOAMMOTO aHAIIN3A,

e BOCIPUHUMATH, POPMYIUPOBATH U MIPEOOPA30OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIC U
OTpHIIaTEeNbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIIHE; YCIOBHEIC,

e BBIABJIATH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHBOPEYHUS B
dakTax, JaHHBIX, HAOMIOMEHUAX M YTBEPXKACHUSIX; MpeiaraTb KPUTECPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUU;

e JICNIaTh BBIBOJBI C MCIOJI30BAHNEM 3aKOHOB JIOTUKHU, MEAYKTUBHBIX M MHIYKTHBHBIX
YMO3aKITIOYeHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;



IIPOBOJUTh CAMOCTOSITEJIBHO JOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPIKICHHIM
(mpsiMble ¥ OT MPOTHUBHOI'0), BBICTPAUBATh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPHpHUMEPbI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBObL;

BBIOMpATh CHOCOO penieHus y4yeOHOW 3ajauu (CpaBHUBATh HECKOJIbKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOojiee MOAXOAAIIUMH C YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBrle nccienoBaTenbCKue IEUCTBUA:

UCIIOJIb30BaTh  BOMPOCHI  KaK  HCCIEAOBATENbCKUI  HHCTPYMEHT  TO3HAHUS;
bopMynupoBaTh  BOIPOCHI, dukcupylolye  OpoTUBOpeYHe,  MpolJemy,
yCTaHaBIMBAaTh HCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y, APTyMEHTHPOBAThH
CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA HSKCHEPUMEHT, HCCIEAOBAHHE IO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, SIBJICHHUA, Mpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXKTYy OOBEKTaMH, SIBICHUSMH, MPOIIECCAMU;
CaMOCTOATENLHO  (OpMyIHUpoBaTh OOOOIIEHWS W BBIBOJALI 1O pe3yJbTaTaM
MPOBEAEHHOTO  HAONIOACHMS,  MCCIEAOBAHMS,  OIEHUBATh  JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHU;

NPOTHO3MPOBATh BO3MOXKHOE  pas3BUTHE IIpoliecca, a TaKKe BBIIBUTATH
MIPEIMTOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIOBUSX.

Pabota ¢ undopmarmeii:

2)

BBISIBJIATH JIe(pUINTHI HH()OPMALIUY, JAHHBIX, HEOOXOUMBIX JIJIsl OTBETA Ha BOMPOC U
JUIs pellieHus 3a]]auu;
BBIOMpPAaTh HMHPOPMALMIO W3 HUCTOYHUKOB PA3NIMYHBIX THUIIOB, aHAJIM3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3IMYHBIX BUJIOB U (POopM
IIPE/ICTABIICHHUS];
CTPYKTYpUpOBaTh HH(OpMalMIO, NPEACTaBIATh €€ B pa3IMuHbIX (opmax,
WJLTIOCTPUPOBATH TpaduuecKy;
OLICHMBAaTh HAAEKHOCTh HMHMOpPMALMU IO CAMOCTOSTENBbHO C(HOPMYJIUPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvhvie KOMMYHUKGMUGHbLE oeticmausl, obecneuusaiom

chopMuUpoBaHHOCMb COYUATLHBIX HABLIKOG 00YUAIOUUXCAL.
OO0wieHue:

BOCIIPUHUMATh U (OPMYJIUPOBATh CYXKJECHHS B COOTBETCTBUU C YCJIOBUSIMU U
LESIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M TNHUCBMEHHBIX TEKCTax, JaBaThb I[OSCHEHUS 10 XOJy PpEIIeHUs 3a7auH,
KOMMEHTHPOBATH MOJIyYCHHBINH PE3ybTaT;

B XO0/€ OOCYXJEeHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npo0JieMbl, periaeMoi 3a/1auu, BICKa3bIBaTh UJICU, HAIICIICHHBIC Ha TTOUCK PELICHUS;
COTOCTABJISAITh CBOM CYXIEHUA C CYXACHUSMH JIPyTHUX YYAaCTHUKOB JIHAJIOTa,
OoOHapyXUBaTh pa3IMdyu€ U CXOJCTBO TMO3MUIMH; B KOPPEKTHOU Qopme
hopMyIHpOBaThH pa3HOTIIACHS, CBOM BO3PAKCHUS;



IPEACTABIATh PE3yJbTaThl PEIICHMS 3aJadd, OKCIIEPUMEHTa, WCCIEI0BaHuUs,
IPOEKTa; CAMOCTOSITEIbHO BbIOMpaTh (OpMaT BBICTYIUIEHUS € Y4YETOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHUUYECTBO:

MOHUMATh ¥ MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYATHHOU PaOOTHI
Opy pEIIeHUH Y4YeOHBIX 3ajad; NPUHUMATh I1€Jdb COBMECTHON JesATEIbHOCTH,
IUIAHUPOBATh OpPraHU3allUI0 COBMECTHOW paboOThI, pachpenessTh BHUABI padoT,
JIOTOBAapUBATHCA, OOCYXAaTh MPOIECC U PE3yabTaT padoThl; 0000IIaTh MHEHHUS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TIpynmnoBbiX (opMax paboTel (00CyxaeHusi, OOMEH MHEHUH,
«MO3TOBBIE IMTYPMbD» U UHBIC); BHIMOIHATH CBOIO YaCTh paOOThl M KOOPJAUHUPOBATH
CBOU JECHCTBHS C IPYTMMU WICHAMU KOMAaHJbI; OLIEHUBATh KA4€CTBO CBOETO BKJIaaa
B OOmMUA TPOAYKT TIO KpUTEpHUSIM, CHOPMYJIHUPOBAHHBIM  yUYaCTHUKAMHU
B3aUMOJICHCTBUSI.

3) Vnuusepcanvuvie pecynamuenvle Oeticmeusi, obecneyusarom  @HopmuposaHue
CMBICNI08BIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUYHOCTIU.
Camoopranuzanus:

COCTaBJISATH IUIAH, AJITOPUTM PELIEHUs 3aJaud, BBIOMpaTh CIOCOO peHIeHUs ¢ YYETOM

UMEIOIIUXCST  PECypCOB U COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHPOBaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOU UH(POPMAIUU.
CaMOKOHTPOJIb:

BJIa/JIeTh HaBbIKAMMU TO3HABATEIbHOM pEeQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHUCTBUA M MBICIUTEIBHBIX MPOLECCOB, HUX PE3yJbTaTOB; BIAJETh CIIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIS MPOLECCa U Pe3ysbTaTa PEIICHUs] MaTEeMAaTHYECKOU
3a/1a4u;

MPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MpPH PpEIICHUH 3a7adH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX,
HalJICHHBIX OIHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE pE3yJIbTaTa IEIH U YCIOBUSAM, OOBSCHATh MPUYHHBI
JOCTIKEHUS WIM HEJOCTIKEHUS PE3yJIbTaTOB ACSTENbHOCTU, HAXOAUTH OIIMOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa u Hayajla MaTeMaTHYECKOro aHaIn3a» Ha ypPOBHE
cpenHero oOmero oOpa3oBaHHs JOKHO OOECHEeYMBaTh JOCTHIKCHHE —CIETYIOIINX
IpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KVIACC

Yucaa v BLIYUCICHUSA



OmnepupoBaTh MOHATUSIMHU: PAILlMOHATIBHOE U JIEHCTBUTEIBHOE YMCIO0, OOBIKHOBEHHAS U
JecsITUYHAs APOOb, MPOIICHTHI.

BoinonHaTh apudmeTrueckue ornepanud C paldoOHAIbHBIMM U JACHCTBUTEIbHBIMU
YUCJIAMU.

BrimonHATh MpUOIMKEHHBIC BBIYMCIICHUS, WCIIONB3YS MpPaBWIA OKPYTJIEHUS, JEaTh
MPUKHUKY U OLIEHKY PE3yJIbTaTa BbIUYMCICHUI.

OmneprpoBaTh NOHITUSIMHU: CTENIEHB C LIETBIM [TOKa3aTeNeM; cTaHAapTHas popMa 3arucu
JEUCTBUTENBHOTO YHCIIA, KOPEHb HATypPaJbHOM CTENEHW; HCIOJIb30BATh MMOAXOSAIIYIO
dbopMy 3anucH AEUCTBUTENBHBIX YACEN JJI1 PEIICHUS TPAKTUYECKUX 3a]1ay U IPe/ICTaBICHUS
JAHHBIX.

OnepupoBaTh NOHATUSAMHU: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJBHOIO YIJIA;
UCIOJIb30BaTh 3alMCh MPOU3BOJIBHOIO yTIila Yepe3 o0OpaTHble TPUTOHOMETPUUECKUE
GyHKUIUU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh  NOHATUSIMU:  TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO;  LEJOE,
palMOHAIIBHOE, MPPALMOHAIIBHOE  ypAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

BeinonHATh  npeoOpa3oBaHHMs  TPUTOHOMETPUYECKUX  BBIPAXKEHUHM M pemarh
TPUTOHOMETPUYECKNE YPAaBHEHHS.

BoInonHATh peoOpa3oBaHus LETBIX, PAIUMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKECHHM
U pellaTb OCHOBHBIE THIIBI IEJbIX, PAlMOHAJIBHBIX W HUPPALHOHAIBHBIX YPAaBHEHUU H
HEPABEHCTB.

[IpuMeHATh ypaBHEHUSI U HEPABEHCTBA VISl PEIIEHUS MAaTEMAaTHYECKUX 3a1ad U 3a/ad
U3 Pa3IUYHBIX 00JaCTEl HAYKH U peaJbHOM KU3HU.

MonenupoBaTh peanbHble CUTyallMd Ha S3bIKE ajreOpbl, COCTaBJISATh BBIPAKECHMUS,
YpPaBHEHHMs, HEPABEHCTBA IO YCIOBHUIO 33/1auyd, HCCIIEOBATh IMOCTPOEHHBIE MOJIEIHN C
UCIIOJIb30BAaHUEM ammapara anreOphl.

DOyHkuuu U rpapuku

OnepupoBath TOHATHUSAMU: (GYHKIHS, CHOCOOBI 3amanust (PyHKIMH, 00JacTh
OTpeielieHUs] U MHOXECTBO 3HaueHUW (yHKIUM, rpaduk (GyHKIHH, B3aUMHO OOpaTHBIC
byHKINN.

OnepupoBaTh MOHATUSIMHU: YETHOCTh M HEYETHOCTh (YHKIMU, HYIH (YHKIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduky GyHKIMMA 151 pelIeHUs] ypaBHEHU M.

Crtpoutb u ynTaTh rpaduKu TUHEHHOW HYHKIINH, KBaIPATUIHON (PYHKIIUU, CTETICHHON
(GYHKINU € TETbIM IMOKA3aTEIEM.

Hcnonw3oBaTh Tpaduku GyHKIMM 1715 UCCIIEA0BaHUS MTPOIIECCOB M 3aBUCUMOCTEN TIPU
pELICHUH 3a]1a4 U3 APYruX Y4EeOHBIX MPEIMETOB U PEajJbHOM KU3HU; BBIPAKATh (OopMyIaMu
3aBUCUMOCTH MEX/1y BETUYHHAMH.

Hauana MaTeMaTH4eCcKOro aHajIn3a



OnepupoBaTh MOHATHSIMH: MOCJIENOBATEILHOCTD, aprU(pMETHIECKas U TeOMETpUIeCcKas
MPOTPECCUH.

OnepupoBaTh MOHATHUAMHU: OECKOHEYHO YOBIBAIOIIAs TeOMETpPUYECKas Mporpeccus,
cymMMa 0€CKOHEYHO YOBIBAIOIIIECH reOMETPUUECKOM MPOrpeCcCuu.

3amaBaTh MOCIEAOBATEIILHOCTH PA3TMYHBIMU CITOCOOAMHU.

Hcnosb30BaTh CBOWCTBA MTOCIEA0BATEIBHOCTEN U IIPOTPECCUN ISl PELICHUS PEATIbHBIX
3a/1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTMKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, OTIEPAIIMHU HAJl MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXECTBEHHBIM ammapaT [jisi ONUCAaHHUS  PealIbHbIX
MPOLIECCOB U SIBJICHUMN, TIPU PEUICHUH 3a]1a4 U3 APYTUX YIeOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONPEAEIEHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucna v BBIYMCIECHUA

OnepupoBaTh NOHATHSAMU: HATypAJIbHOE, LEJIOE YHCIO; HCIOJIB30BATh IPU3HAKU
JEJIMMOCTH LIEJIBIX YUCEl, PA3JIOKEHUE YUCIIa HA IIPOCTHIE MHOXUTEIIN ISl PELLIEHUS 3a1a4.

OnepupoBath MOHATUEM: CTEIIEHD C PALMOHAIBHBIM IIOKA3aTEIIEM.

OmnepupoBaTh NOHATUSAMM: JJOTAapU(PM UUCIIA, AECITUUHBIE U HATYPAJIbHbIE JJOTapU(PMBI.

YpaBHeHUs H HEPABEHCTBA

[IpumeHsATh CBOWCTBA CTENEHM Jis NpeoOpa30BaHMs BBIPAXKEHUN; ONEPUPOBATH
NOHATHSAMU: II0KA3aTEIbHOEC YPAaBHEHME M HEPABEHCTBO;, pEIIATh OCHOBHBIE TUIIBI
II0KA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BoinonHaTh npeoOpa3oBaHusl BbIpAXKEHUH, COAEpKaluUX JorapupMbl; ONEpUPOBATH
HNOHATUSAMU: JIOTApU(PMUUYECKOE YPABHEHUE M HEPABEHCTBO; pELIATh OCHOBHBIE THUIIbI
Jorapu(MUUYECKUX YPaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpocTeNmX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTrh MOHATUSMH: CHCTEMA JIMHEWHBIX YpaBHEHUH U €€ PEIICHHUE;
UCIIOIB30BAaTh CUCTEMY JIMHEUHBIX YPABHEHUN I PELICHUs IPAKTUYECKUX 3a1a4.

Haxoauts pemeHus MpoCTeUINX CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUN
Y HEPABEHCTB.

MonenupoBaTh peanbHblE CUTYallMd Ha S3bIKE ajreOpbl, COCTABJISATh BBIPAKECHMUS,
YPaBHEHMs, HEPABEHCTBA U CHUCTEMBI II0 YCIIOBHUIO 3aJa4M, MCCIIENOBATh ITOCTPOCHHBIC
MOJIEJIM C UCIIOJIb30BAaHUEM anmapara ajareopsl.

DOyHKIUU U TPaPUKH

OmnepupoBaTh MOHATUSAMU: MEPUOANYECKAs (PYHKIHS, MPOMEXKYTKH MOHOTOHHOCTH
(YHKIMM, TOUKH IKCTpeMyMa (QyHKIUHU, HAaMOOoJIblLIIee M HAMMEHbIIEee 3HaYeHUsI QYHKIMN Ha
IIPOMEKYTKE; UCIIOIb30BATh UX JJISl UCCIEAOBAHMS (PYHKIMH, 3a]JAaHHOMN rpaduKoM.



OnepupoBaTh  MOHATHSAMH: TpapUKd  NOKa3aTENbHOM, JIOTapU(PMUUECKOH U
TPUTOHOMETPUUECKUX (YHKIMI; u300paxkaTh MX Ha KOOPJIMHATHOM IUIOCKOCTH U
WCIIOJIB30BaTh ISl PELICHNS] YPAaBHEHU U HEPABEHCTB.

N300paxxarb Ha KOOPAMHATHOM IUIOCKOCTH TpaUKy JIMHEWHBIX YpPaBHEHHH U
VCIIOJIB30BaTh UX I PELICHUs] CUCTEMBI JIMHENHBIX YPABHEHUN.

Hcnonb3oBath rpaduku QyHKIUN I UCCIEOBAHUS MPOIECCOB U 3aBUCUMOCTEH W3
JOPYTUX Y4EOHBIX JTUCIHUILINH.

Hauana MaTeMaTH4eCcKOro aHaJIn3a

OnepupoBaTh MOHATUSAMHU: HENpepbiBHAs  (DYHKIUS; MPOU3BOJAHAS  (PYHKIUU;
UCII0JIb30BaTh T€OMETPUUECKUI U (PU3UYECKUI CMBICI TPOU3BOAHOM ISl pEIEHUS 3a]1a4.

Haxoautb nmpou3BOAHbIE 37€MEHTAPHBIX (YHKIUHN, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MPOU3BECHUS, YaCTHOTO (DYHKIIHIA.

Hcnonb3oBaTh MPOM3BOJHYIO [UIsl HKCCIAEAOBAHUS (YHKIIMM HAa MOHOTOHHOCTh H
HKCTPEMYMBI, IPUMEHSATH PE3YNbTATHI UCCIETOBAHUS K TOCTPOEHUIO FPAPHUKOB.

Hcnonp30BaTh MPOU3BOAHYIO I HAXOXKIACHUS HAWIYYLIETO PEUICHUS B MPUKIAAHBIX,
B TOM YHCJIE COI[MATIbHO-DKOHOMUYECKHUX, 3a7a4ax.

OnepupoBath MOHATUAMH: IEPBOOOPa3HAs U MHTETpal; TOHUMATh T€OMETPUUYECKUN U
(u3HYECKUIl CMBICI UHTErpaa.

HaxonuTe mnepBooOpa3Hble »IEMEHTApHbIX (PYHKUUN; BBIYUCIATH HWHTErpaig 1o
dbopmyne Herorona—JleliOuuia.

Pemlars mnpuknagHele  3amadd, B TOM YHCIE COLMAJIBbHO-DKOHOMHYECKOTO U
dbu3rUecKoro xapakrepa, CpeJICTBAMU MaTEMAaTHUYECKOTO aHaJn3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJTIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHme pa3iesioB U TeM (undposbie)
Koutpoabnbie IlpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
MHOxecTBa palMOHAJIBHBIX U
€HMCTBUTEBHBIX YUCEN. PalMOHAIbHBIE 14 1 bubmorexa [JOK
A -t https://m.edsoo.ru/1568aba3
ypaBHEHUSI U HEPaBEHCTBA
Oynkuun 1 rpapuku. CTeneHs ¢ 1eIbiM 6 bubnuoreka IIOK
[I0Ka3aTejIeM https://m.edso00.ru/1568aba3
ApudmeTnueckuii KOpeHb N—Oi CTENEHH. 18 1 bubnuoreka [IOK
HppanroHanbHble ypaBHEHHS 1 HEPABEHCTBA https://m.edso0.ru/1568aba3
DopMyJIbI
I/II:“OI}JIIOMCT un. TpUroHOMEeTpUIECKUE 22 1 bubmmorexa [JOK
P prH-2p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCUN 5 bubmmorexa LIOK
a porp https://m.edsoo.ru/1568aba3
[ToBTOpeHnue, 0000IIeHNE, CUCTEMATH3AIHS 3 1 bubnuoreka [IOK
3HAHUHI https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 4 0


https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KUIACC

KonuyectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoabubsie I[IpakTHueckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThl
pecypchbl
CrerneHb ¢ pallMOHAIBHBIM TTOKa3aTeleM.
[TokazarenpHas Qynknus. [lokasarenbHbie 12 1 Bubmmorexa IIOK
YHIIREL https://m.edsoo.ru/f11c4afd
ypaBHEHUsSI U HEPABEHCTBA
Jlorapudmuyeckast pyHKITHUS.
HOFaplxlgMI/IquKI/Ie (byaB;erm u 12 Bubmmorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckne GyHKINU U UX
rpa(bHKH TTfll"OHOMe q)lzi]qeclllcne 9 1 Bubnnorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubnuorexa [JOK
[IpousBoanas. [Ipumenenne npou3BOAHOM 24 1 https://m.edsoo.ru/f 1cdafd
WHTerpan u ero npuMeHeHHs 9 Bubnmorexa LIOK
P P https://m.edsoo.ru/f11c4afd
N but6mmoreka [JOK
CucteMst ypasHeHuil 12 1 https://m.edsoo.ru/f11c4afd
HarypainbHble 1 11es1b1e Yrcia 6 Bubmmorexa LIOK
P B https://m.edsoo.ru/f11c4afd
[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS bubnuoreka IIOK
. 18 2
3HAHUHN https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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