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IHHOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTo aHalln3a»
6azoBoro ypoBHs s oOydarommxcs 10 —11 kmaccoB paspaborana Ha ocHoBe DemepanbHOTO
rOCYJIapCTBEHHOT0 00pa30BaTEbHOTO CTaHAApTa CpEJHEro oO0Iero oOpa3oBaHHs, € Y4ETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBaHHW, NPEABABISEMBIX K MaTeMaTHYeCKOMY O0Opa30BaHUIO, WU
TpaguIMid  poccuiickoro oOpa3oBaHus. Peanuszamms mnporpamMmbl  00ECIIEUMBACT  OBJIAJICHUE
KIIIOYEBBIMH  KOMIETCHIUSMH, COCTaBJSIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HENPEPHIBHOTO
00pa3zoBaHus, LEJIOCTHOCTh OOIMIEKYIBTYPHOTO, TUYHOCTHOTO M MO3HABATEILHOTO PAa3BUTHS JTHYHOCTH
00yJaronmxcs.

HEJIM U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa u Hayajna MaTeMaTH4YeCKOrO aHAIM3a» SBISCTCS OJHUM W3 Haubojee
3HAYMMBIX B TIPOrpaMMe CTaplieil IIKOJbI, MOCKOJNbKY, C OJHOW CTOPOHBI, OH OOECIeYHBaeT
MHCTPYMEHTAJbHYIO 0a3y Uil U3Y4CHHS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPyrodl CTOpPOHBI,
dopmHpyeT JOrMyecKkoe M aOCTPAKTHOE MBILIUIEHUE Yy4alluXcs Ha YypOBHE, HEOOXOJUMOM [yis
OCBOEHHUS KypcOB HH(GOPMATUKH, OOLIECTBO3HAHUSA, UCTOPHUH, CIOBECHOCTH. B paMkax naHHOro Kypca
yJaluecsl OBJIaZIEBalOT YHUBEPCAIbHBIM $13bIKOM COBPEMEHHOH HaykH, KOTOpas (OpMYyJIHUpYeT CBOM
JOCTHXKEHHS B MaTeMaTHYecKoi opme.

Kypc anreOppl W Havaa MaTeMaTHYECKOTO AaHajdM3a 3aKJIaJbIBAET OCHOBY ISl YCIIEIIHOTO
OBJIAJICHUSI 3aKOHAMU (PM3HMKH, XMMUH, OMOJOTHH, TOHUMAHHUS OCHOBHBIX TEHICHUIUN 3KOHOMHUKU M
OOIIECTBEHHOW XU3HH, MO3BOJSIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOJb30BaTh WX B IIOBCEIHEBHOW >XHM3HH. B TOXe BpeMsi OBIaJICHUE
aOCTpPaKTHBIMH M JIOTUYECKM CTPOTMMH MaT€MaTHYECKUMH KOHCTPYKLUHUSMH Ppa3BUBAET YyMEHHE
HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTHMHHOCTh YTBEP)KIEHHs, MCIOJIb30BaTh 0000LIEHUE U
KOHKpETH3alMIo, a0CTparupoBaHHe U aHAJOTHIO, (POPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIJICHUE.
B xone wu3ydenuss anreOpbl M Hadajl MaTeMaTHYECKOro aHalM3a B CTaplleid MIKoJe yyalluecs
MOJYyYal0T HOBBIA  OMBIT  pEIICHUS NPUKIAAHBIX 33734, CaMOCTOSTENBHOTO  ITOCTPOSHHS
MaTeMaTHYECKUX MOJIeNIell pealbHbIX CHUTYyallMid W HMHTEPIPETAllid TIOJTYYEHHBIX PEUICHUH,
3HAKOMSTCS C NMPUMEpPaMH MaTeMaTHYECKMX 3aKOHOMEPHOCTEH B IMPHpPOJE, HAyKe M B HCKYCCTBE, C
BBIJIAIOIIMMHUCS MaTEMATHIECKIMHU OTKPBITHUSIMH U MX aBTOPAMHU.

Kypc oOnamaer 3HAUYMTENbHBIM BOCIHTATENFHBIM IMOTEHIIMAIIOM, KOTOPBIA peamn3yeTcsl Kak
yepe3 yueOHbI MaTepual, criocoOCTBYOMUN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepes
cnenupuKky  y4eOHOW  JESATENbHOCTH,  TpeOyromeld  caMOCTOSTENBHOCTH,  aKKypaTHOCTH,
MPOJIOJKUTEIBHON KOHIIEHTPAIIH BHUMAHUS U OTBETCTBEHHOCTH 32 TIOJTYYCHHBINH PE3yIbTaT.

B ocHoBe mertommku oOydeHHs] anreOpe M HadalaM MaTeMaTHYECKOTO aHaln3a JIeKHT
JeSITeTbHOCTHBINA TIPUHIIAI O0yJIEHUSI.

Crpykrypa Kypca «Anredpa M Hayala MaTeMaTHUYECKOrO aHAJINW3a» BKIIOYAET Cienyroline
COJIepKATEIbHO-METOANYECKUE JHHUU. «Uucna W BeIMUCIHEHHS», «DYyHKIMH U Tpaukmy,
«YpaBHeHHsS U HepaBeHCTBay», «Hauana maremaTnueckoro aHanuza», «MHoOXecTBa M Jorukay». Bce
OCHOBHBIE CO/IEP)KATEIIbHO-METOMUECKUE JIMHUU U3Yy4YaloTCs Ha MPOTSHKEHUM JIBYX JIeT O0y4YeHHs B
cTapiueil IKoye, eCTECTBEHHO JIOMOJIHASA APYT ApYyra U IMOCTENEHHO HACHIIAsACh HOBBIMU TEMaMH U
pasnenamu. JlaHHBIH Kypc SIBISIETCS WHTETPATUBHBIM, MOCKOJIBKY OOBEeIUHSIET B ceOe cojepiKaHue
HECKOJIPKUX MaTeMaTHYeCKUX JUCIUIUIMH: anredpa, TPUTOHOMETPHsS, MaTeMaTWYeCKHi aHalu3,



Teopus MHOXecTB u Jp. Ilo Mepe Toro kak ydammecs OBIAAeBAlOT BcE Oojee IIUPOKUM
MaTeMaTHYECKUM aIlnapaToM, Y HUX IOCJIEOBAaTEIbHO (POPMUPYETCS U COBEPILICHCTBYETCS yYMEHHE
CTPOMTHh MAaTEMAaTHYECKYH0 MOJENb PEAbHOM CUTyalluH, IIPUMEHITh 3HAHMS, MOJIyYEHHBIE B KypcCe
«AunreOpa ¥ Hayajla MaTeMaTHYECKOTr0 aHAIN3ay, Ul PELIEHUs] CAMOCTOATENIbHO COPMYIHPOBAHHON
MaTEeMaTHYECKOH 3a7a4u, a 3aTeM UHTEPIPETUPOBATh MTOJIYYEHHBIN pe3yJIbTar.

CopnepxaTenpHo-MeTOANYeCKass JIMHUSA «Uucaa M BBIYMCICHMS» 3aBepllaeT (popMHpOBaHUE
HABBIKOB HCIIOJIb30BAaHUS JICHCTBUTEIBHBIX YHCET, KOTOpOoe ObUIO HauyaTO B OCHOBHOW mikoje. B
cTapiueil mkoje ocoboe BHUMaHUE yaeisieTcss (POPMHUPOBAHUIO POYHBIX BBIYMCIUTEIBHBIX HABBIKOB,
BKJIIOYAIONINX B c€OsS HMCIOJIb30BaHUE DPA3TUYHBIX (OPM 3aIHCH ACUCTBUTEIBHOTO YHCIA, YMEHHUE
palOHAIbHO BBINOJIHATh JIEHCTBUS C HUMM, A€JaTh IPUKUIKY, OLIEHUBATh pe3ynbTar. OOyyaromuecs
HOJIY4at0T HAaBBIKU MPUOJIMKEHHBIX BBIUMCIICHUH, BHIIOJHEHUS IEHCTBUI ¢ YMCIIaMU, 3alIUCAHHBIMU B
CTaHAApTHOM (opMe, HUCHOJIb30BAHUS MATEMAaTHYECKUX KOHCTAHT, OLIEHUBAHMUS  YUCIIOBBIX
BBIPAYKECHUM.

Jlunus «YpaBHEHMsI U1 HEPABEHCTBA» PeaI3yeTCsl Ha MPOTSKEHUU BCEro 00OyUYEHUs B cTaplLIeit
LIKOJIE, MOCKOJBKY B KaKIOM pasliele IPOrpaMMbl IPEIYCMOTPEHO PELIEHHE COOTBETCTBYIOLIMX
3agad. OOydvaromuecs: OBJIAJEBAIOT pPa3MYHBIMM METOJAMU PELICHUS LEJblX, pPalUOHAIbHBIX,
UppalMOHANBHBIX, [0Ka3aTeNbHBIX, JIOTapu()MUYECKUX UM TPUTOHOMETPUYECKUX ypaBHEHUH,
HEpaBEHCTB M uX cucrteM. [losyyeHHble yMEHHUS MCIIOJB3YIOTCA INPU MCCIENOBAaHUU (DYHKIMHA C
MIOMOIIbIO IPOM3BOJHON, PEIIEHUH NPUKIAJHBIX 3a/7ad W 3a/Jad Ha HaxXOXKICHHE HauOOoJbLUIMX U
HAaVMEHBIINX 3HAauYeHW ¢yHkuuu. JlaHHas conepkarenbHas JMHUS BKIIOYAaeT B Ce0S TakKe
(dbopMHEpOBaHUE YMEHHI BBIOIHATH PAcU€ThI 10 (hopMysam, mpeodpa3oBaHUs EIbIX, PAIUOHAIBHBIX,
UpPpALOHAIbHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHHM, a TAK)KE BBIPAXKEHUMN, COEpKAIUX CTENEHU U
norapudmsl. brarogaps nzydeHuro anredpandeckoro Marepuaia MpOMCXOIUT JalbHEHIIee pa3BUTHE
ITOPUTMHUUYECKOTO0 M aOCTPAKTHOI'O MBINUICHUS Yydalluxcs, (pOpMUPYIOTCS HaBBIKM JI€AYKTHUBHBIX
paccyxaeHui, paboThl ¢ CUMBOJIBHBIMH (DOpMaMu, MpeACTaBIEHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN
B BHUJIE PaBEHCTB M HepaBeHCTB. AisreOpa mpemsaraer 3¢(eKTUBHbIE MHCTPYMEHTHI AJIS pelIeHHs
MIPAKTHUECKUX M €CTECTBEHHO-HAy4YHBIX 3aJay, HAIVISIIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
sI3bIKa HaYKH.

ConepxaTenpHo-MeToandeckass JTUHUS «DyHKIMM M TpaQuUKU» TECHO IMEpervieTaeTcs C
JPYTUMHU JIMHUSIMH KYpCa, TOCKOJIBKY B KAaKOM-TO CMBICIIE 3aJa€T IOCJIEN0BATEIbHOCTh W3Y4EHUS
Matepuana. M3ydeHue CTENeHHOH, IOKa3aTeIbHOM, JIOTapUPMUUYECKOW U TPUTOHOMETPUUECKHUX
(GyHKIMH, UX CBOMCTB M TpauKOB, UCHIOIb30BaHUE (YHKIIMH AJIs pelieHus 3a/1a4 U3 JPYIUX y4eOHBIX
MIPEIMETOB M pEaIbHOMN JKU3HM TECHO CBSI3aHO KaK ¢ MaTeMAaTUYECKUM aHAJIU30M, TaK U C pElICHHEM
ypaBHeHUH u HepaBeHCTB. IIpu 3TomM Ooibllioe BHUMaHHE YyhaenseTcss (OPMUPOBAHUIO YMEHUS
BbIpaXaTh (hOpMyJIaMH 3aBUCUMOCTH MEXAY Pa3lMYHBIMH BEJIMYMHAMH, HCCIENOBATh IOJy4YEHHbIE
GyHKIUY, CTPOUTh MX Tpapuku. MaTepuan 3TOH coiep)KaTeJbHOM JTUHUM HAlleJIeH Ha pPa3BUTHE
YMEHUH ¥ HaBBIKOB, MMO3BOJISIONIMX BBIPaXKaTh 3aBUCUMOCTH MEX/y BEJIMUMHAMU B pa3IMyHOU (opme:
aHATUTUYeCKOH, rpaduueckoil u  cioBecHOW. FEro wu3ydeHHe CIOCOOCTBYET  Pa3BUTHIO
QITOPUTMHYECKOTO MBINIJICHUSI, CIMOCOOHOCTH K OOOOMIEHWI0O W KOHKPETH3allUH, HCIOJIb30BaHUIO
AHAJIOT .

CopnepxarenpHast nuHHS «Haudana MaTeMaTHMYeCcKOro aHajiu3a» IMO3BOJISIET CYIIECTBEHHO
paclMpuTh Kpyr Kak MaTeMaTHYeCKUX, TaK M MPUKIAAHBIX 337134, JOCTYMHBIX OOydJaroluMcs, Y
KOTOPBIX TOSBJISIETCS BO3MOKHOCTh HCCIIEOBaTh M CTPOMUTH Trpaduku (QYHKIHUH, ONpenensTs ux
HauOONbIINE M HAaWMEHBIIME 3HAYEHMS, BBIYMCIATH IUIOMATU (GUIYp U OOBEMBI TeN, HaXOIUTh
CKOPOCTH U yCKOpEHHs mpolieccoB. JlaHHasi coepikaTeabHas JIMHUS OTKPbIBAET HOBbIE BO3MOKHOCTH



IIOCTPOEHUSI MAaTEMAaTHUECKUX MOJEJIEH PEaJbHBIX CUTYallMi, HaXOXKACHHUsI HAWIydIlEero pelcHus B
NOPUKIAJHBIX, B TOM YHCJIE€ COLUUAIbHO-D)KOHOMMUYECKHX, 3a/a4ax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYECKOro aHaju3a CIOCOOCTBYET Ppa3BUTHIO a0CTPAKTHOIO, (OPMAJIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHUH paclO3HABaTh IPOSBIECHUS 3aKOHOB MaTEMaTUKH B
HayKe, TeXHUKe U HcKyccTBe. OOydaromyecs y3HAIOT O BBIJAIOLIMXCS pe3yibTaTax, MOJTYYEeHHBIX B
XO0JI€ pa3BUTHSI MATEMATUKHU KaK HAyKH, U UX aBTOPaX.

CopnepxarenpHo-MeTOIMYECKass JMHUSA «MHOXeECTBa M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUH MHOKECTB. T€OpeTUKO-MHOKECTBEHHbIE IIPEACTABICHUS IPOHU3BIBAIOT BECh KYPC
IIKOJIBHOM MaTeMaTHKH U MpeJylaraloT Hanbosee YHUBEpPCAIbHBIN A3bIK, 00BEIUHSIOIUI BCE pa3/ielbl
MaTeMaTUKU U €€ NPUIOKEHUH, OHU CBSA3BIBAIOT pa3Hbleé MAaTEeMATUYECKHE NUCLMILIMHBI B €IUHOE
nenoe. I1oaToMy BaXXHO 1aTh BO3MOXKHOCTb ILKOJIBHUKY IOHUMaTh TEOPETUKO-MHOMXECTBEHHBIN SI3bIK
COBPEMEHHON MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISl BBIPAXKEHUS CBOUX MBICIIEH.

B xypce «Anrebpa u Hadaiza MaTeMaTHYECKOTO aHAM3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTEMaTHYECKOr0 MOJAEINPOBAHUS, KOTOPbIE ITPU3BAaHbl CPOPMUPOBATH HABBIKK OCTPOEHUS MOJENEH
pealbHbIX CHUTyalluil, HCCIENOBAaHUS OJTUX MOJEJIEed C TOMOILIBI0 ammapara airedpbl U
MaTEMaTHYECKOI0 aHajlu3a U MHTEPIpPETALUU NOJYyYEHHBIX pe3y/lbTaToB. Takue 3a/laHusl BIUIETEHBI B
KaX/Iblii M3 pa3fesioB NPOrpaMMbl, IMOCKOJbKY BEChb MaTepuall Kypca HIMPOKO HCHONb3YeTCs JUIs
peleHuss NpUKIaIHbIX 3a1ad. [Ipy pemeHnH peajbHbIX NPAKTUYECKHUX 3aJad ydalluecs pa3BUBAIOT
HaOJII01aTeIbHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,  MCIOJb30BaTh
aHaJoruo, 00O00IIAaTh M KOHKPETU3UPOBATh MpobieMy. JlesTenbHOCTh MO0 (OPMHUPOBAHUIO HABBIKOB
pelIeHus IPUKIAIHBIX 33a]1a4 OPraHU3yeTcsl B IPOLIECCe U3YUEHUs BCEX TeM Kypca «Auredpa u Hagana
MaTEeMaTHYECKOTO aHAJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
B y4eOHOM mnaHe Ha W3ydeHHME Kypca ainreOpbl M Hadal MaTeMaTH4eCKOro aHalu3a Ha

0a30BoM ypoBHE OTBonUTCs 2 daca B Hemenmro B 10 kimacce u 3 waca B Hegemo B 11 kimacce, Bcero 3a
1Ba roja oOyueHus — 170 4acoB.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BBIYHCICHHUS

Pammonanbubie uncna. OOBIKHOBEHHBIE M JIE€CATUYHBIE APOOM, MPOLEHTHI, OECKOHEUYHbIE
nepuoandecKkue Apoou. Apudmernyeckue ornepanuu ¢ paroHaIbLHBIMUA YHCIAMU, MpeoOpa3oBaHUs
YUCIOBBIX BbIpakeHUU. [IpuMmeneHune apoOell M NMPOLIEHTOB AJIs PEIIECHUs NPHUKIAJHBIX 3a1ad U3
pa3JIMYHbBIX OTPACJIEN 3HAHUN U PEATTBHOM KU3HHU.

JleiictBurenbHble uucia. PanuoHanbHble W HUppallMOHANbHBIE 4YHcHa. ApudmeTHyeckue
onepanuu ¢ JEHCTBUTENIBbHBIMM uuciaaMu. [lpuOinxk€HHblE BBIYMCICHUS, NpaBUia OKPYIJIEHHUS,
IIPUKUJIKA U OLIEHKA pe3yJbTaTa BEIUUCICHU.

Crenenp c uenbiM mnokaszareneMm. CrangaptHas ¢opMa 3amucH  JEHCTBUTENBHOTO 4YHCIA.
Hcnonp3oBanue noaxopsmien (HopMbl 3aluch JEHCTBUTEIBHBIX YMCEN AJS PEIICHUS MPAKTHUYECKUX
3a/1a4 ¥ NPeJCTaBICHUS JaHHBIX.

ApudmeTnueckuil KOpeHb HaTypalbHOU crereHu. JlelicTBusa ¢ apuMeTHYeCKUMH KOPHAMU
HaTypaJbHOMN CTEICHH.

CHuHYyC, KOCHHYC M TaHI€HC YHUCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, APKTAHIEHC
YHUCIIOBOI'O apTyMEHTA.

YpaBHeHHS M HEPaBEHCTBA

ToaecTBa U TOXK/IECTBEHHBIE TPEOOpa30BaHUS.

[IpeoOpazoBanre TPUTOHOMETPUUYECKUX BbIpaKeHHH. (OCHOBHBIE TPUTOHOMETPHUUECKHUE
(bOopMyIBL.

YpaBHeHue, KOpeHb ypaBHeHUs1. HepaBeHCTBO, pelmeHne HepaBeHCTBa. MeTo] MHTEPBATIOB.

Pemenue nenbix u ApoOHO-paOHATIBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenue uppannoHaibHbIX YPaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YpPaBHEHUM.

[IpumeHeHne ypaBHEHHMH W HEPABEHCTB K PEIICHUI0 MaTEeMaTHYECKHUX 3aJad U 3aJad u3
pa3IuuHBIX 00JacTel HAyKH U PeaTbHOM KU3HU.

DyHKIUHN U TPaPUKHU

@ynkuus, cnocoos! 3ananus GpyHkuu. ['padpuk pynkuuu. BzanmMuo o6paTHbie G yHKIUY.

OO6nacTh ompeseneHuss ¥ MHOKeCTBO 3HaueHWH (yHkiuu. Hymu ¢yaxmuu. ITpomexyTtku
3HAKOIMOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKIIMH.

CrenenHas QyHKIUSI C HaTypaJdbHBIM U IIeNIBIM MokazareiemM. EE cBoiictBa u rpaduk.
CBoiicTBa 1 rpaguK KOpHs N-0H CTENEHN.

Tpuronomerpuyueckasi OKpy>KHOCTb, ONpeAeTICHHE TPUTOHOMETPUUYECKUX (PYHKIUI YHCIOBOTO
aprymeHTa.

Hayana maTreMaTH4ecKoro anajiusa

[TocnenoBaTenbHOCTH, CHocoObI 3a/1aHMS ITOCJIEI0BATEIbHOCTEMN. MoHOoTOHHBIE
MIOCJIETOBATEIBHOCTH.

Apudmernueckas U reoMeTpudeckas rnporpeccuu. beckoneuno yObiBaroiias reoMeTpuyeckast
nporpeccusi. Cymma OeckOHEYHO YyObIBarollel reomerpuyeckoil mporpeccuu. Popmyna CIOXKHBIX
npoueHTOB. Mcnoap30BaHue Nporpeccuu A PeleHNs pealbHbIX 3a/1a4 IPUKIIAJHOIO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHoXxecTBO, omepanuu Haja MHoOkecTBamu. Jlnarpammbl Oitiepa—Benna. [IpumMenenue



TEOPETUKO-MHOKECTBEHHOTO armnapara Jyisi OMUCaHUs pealbHbIX MPOIECCOB U SBJICHUM, IPH PELICHUN
3a/1a4 U3 JPYrux ydeOHbIX MPEAMETOB.
Omnpenenenue, TeopeMa, CIeICTBUE, J0Ka3aTeIbCTBO.

11 KJIACC

Yucia 1 BbIYUCICHUSA

Harypanbsnslie u nensie yncia. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ panyoHanbHbIM NOKa3aTeneM. CBOMCTBA CTENIEHMU.

Jlorapudm uncna. JleciTuuHbIC U HATYpaJIbHBIE JIOTapU(MBI.

YpaBHeHusi 4 HepaBeHCTBA

[TpeoOpa3oBanue BEIpAXKEHUH, COAEPKAIIIX JTOTapHPMBI.

ITpeoOpa3oBanue BbIpaXeHUH, CoepKaIUX CTENEHH € pallMOHAIBHBIM II0Ka3aTelIeM.

ITpuMepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

ITokxazaTenbHble ypaBHEHHS U HEPABEHCTBA.

Jlorapugmuyeckue ypaBHEHUS 1 HEPABEHCTBA.

CucreMbl TUHEMHBIX YpaBHEHUN. PelieHne npukiIaJHbIX 3a7a4 ¢ IOMOIIbIO CHCTEMBI
JMHEWHBIX YpaBHEHUM.

CucreMpl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTEMaTHMYECKMX 3ajad U 3ajad
U3 pa3IMYHbIX o0NacTell HayKu U peaibHON KU3HU.

DOyHKIUH U TPaPuKU

Oynkuus. [lepuoguueckue ¢pynkunu. [IpomexxyTku MOHOTOHHOCTH (QyHKLIMU. MakCUMyMBbI U
MUHUMYMBbI QyHKIMK. Hanbombiee u HauMeHblIee 3HaueHNe (PyHKIMHY Ha IPOMEXYTKE.

Tpuronomerpuyeckue QyHKIUHU, UX CBOWCTBA U TPapUKH.

[ToxazarenbHas u orapupmuueckast G yHKINH, UX CBOMCTBA U IrpapUKH.

Ncnonb3oBanue rpadukoB GyHKIUHN 1 pEIICHUS] yPaBHEHUM U TUHEHHBIX CUCTEM.

Hcnonb3oBanue rpagukoB GyHKIUN 17151 KCCIEAOBaHUS MPOIIECCOB U 3aBUCUMOCTEHN, KOTOPHIE
BO3HUKAIOT MIPU PEILICHUH 3ajad U3 APYTruX Y4eOHBIX MIPEIMETOB U peabHOM KU3HH.

Hayana mareMaTH4ecKOro aHaIu3a

HenpepsiBable QyHKIIMH. MeTo MHTEPBAJIOB [yl PELICHUs] HEPABEHCTB.

[TpousBoanas pynkuuu. ['eomerprueckuii 1 GU3NIECKHUI CMBICT POU3BOIHOM.

[TpousBogHbBIE 37I€MEHTAPHBIX QYHKIUI. POpMYNbl HAXOXKAECHUS TIPOU3BOJHON CYMMBI,
HPOM3BEIECHUS U YACTHOTO (yHKIUH.

[TpumeHeHne Npou3BOAHON K MCCIEA0BaHHI0 (PYHKIUMH HAa MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxnaenne HanOoJIbIIEr0 U HAMMEHBILIEro 3HaYeHHs PYHKIIUU Ha OTPE3Ke.

IIpumeHeHnne npou3BOAHON JUIsl HAXOKJIEHUS HAWJIYYLIErO PEHICHMS B NMPUKIAIHBIX 3a7a4ax,
JUIsL OTIpeIeNIeH s CKOPOCTH Tpoliecca, 3aJaHHOT0 GOpPMYIIOi UK rpadukoMm.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reomeTpruieckuii U (GU3HMUECKUN CMBICI. Bbruciienre uaTerpaia mo ¢opmyie
Herorona—Jleli6Huna.



ININIAHUPYEMBIE PE3YJIBTATbBI

OcBoenne yyeOHOro npeamera «MaTeMaTHKa» TOJDKHO 00ecreurnBaTh JOCTHKEHUE Ha YPOBHE
cpenHero oOmero oOpa3oBaHUS CICAYIOUIMX JIMYHOCTHBIX, METANpEAMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS TPOTpaMMbl y4eOHOro mpenmera «MaremaTHka
XapaKTepU3yIOTCA:

['pasx1aHCKOE BOCIIUTAHHUE:!

C(OPMHUPOBAHHOCTBIO  TPAKIAHCKONM  MO3UIMM  OOyyarollerocss Kak akTMBHOTO U
OTBETCTBEHHOI'O WJIEHAa POCCHICKOro oO0IIecTBa, NPEACTaBICHUEM O MaTeMaTHMYeCKHUX OCHOBaX
(GYHKUHMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TpaxkIaHCKOro odmectBa (BBIOOPHI,
ONPOCHI W TIP.), YMCHUEM B3aMMOJCHCTBOBATh C COLMAIbHBIMA HHCTUTYTaMH B COOTBETCTBHHU C HX
(GyHKIMSMHI 1 HA3HAUYCHHEM.

[TaTproTnueckoe BoCIIUTaHUE:

c(OpMUPOBAHHOCTHIO POCCUMCKON TpakIaHCKONW HAEHTUYHOCTH, YBa)KEHMSI K IPOLUIOMY U
HACTOALLEMY POCCUMCKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSM POCCUICKUX
MAaTE€MaTHKOB U POCCUICKON MATEMAaTHYECKOM LIKOJIBI, K UCIIOIB30BAHUIO ITUX JOCTHKEHUN B JPYIUX
HayKax, TEXHOJOTHIX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAaHMEM  JyXOBHBIX  LEHHOCTEH  pPOCCHHCKOr0  Hapomaa;  c(HOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSA, ITHUYECKOIO IIOBEIEHHUS, CBA3AHHOIO C IPAKTHUYECKUM IPUMEHEHHEM
JNOCTVM)KECHUM HAayKH M JI€ATENbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOWYHMBOrO OynyIero.

OcCTeTHYECKOE BOCIIUTaHHE:

ACTETUYECKUM OTHOLIEHHEM K MHPY, BKJIIOYas 3CTETUKY MaTEeMaTHUYECKUX 3aKOHOMEpPHOCTEH,
OOBEKTOB, 3aj]a4, pELIeHUH, pacCyX JACHMUH; BOCHPUHUMYHMBOCTBIO K MAaTEMAaTUYECKUM acCleKTaM
pa3IMYHBIX BUJOB HCKYCCTBA.

®u3n4ecKoe BOCIIUTAHUE!

c(OPMHPOBAHHOCTBIO YMEHHs MPUMEHATh MaTeMaTUYeCKHe 3HaHUS B MHTEpecax 370pOBOTO U
Oe3omacHOro o0Opa3a >KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3[I0POBBIO (370pOBOE MHUTAHMUE,
cOamaHCUpPOBAHHBIN PEXXUM 3aHATHH M OTIbIXa, peryiaspHas (u3nueckas aKTUBHOCTb); PU3NUECKOTO
COBEpILIEHCTBOBAHUS, NP 3aHATUSAX CIIOPTUBHO-03OPOBUTEIBHON €ATENBHOCTBIO.

TpynoBoe BOCIIUTaHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYJOTI00US; HHTEPECOM K pazIMyHbIM chepam
npohecCUOHATBbHONW JIeATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW M €€ MNPUIOKEHUSIMH, yYMEHUEM
COBEpIIATh OCO3HAHHBIA BHIOOP Oymymieil mpodeccu W peaau30BBIBATH COOCTBEHHBIC >KHU3HCHHBIC
IUTaHbI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa30BaHHUIO U CaMOOOpa30BaHUIO Ha
NPOTSKEHUHM BCEH JKU3HM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B PELIEHMM IMPaKTUYECKHX 3ajad
MaTEMaTHYECKON HAIpaBIECHHOCTH.

DKOJIOrM4€ecKoe BOCIIUTAHUE:

Cc(OPMHUPOBAHHOCTBIO  HKOJIOTUUECKOM  KYIbTYphl, IMOHMMAaHUEM BIHUSHHUS  COLMAIBHO-
HKOHOMUYECKUX MPOIECCOB HAa COCTOSIHME MPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHUEM



rno0aJbHOrO XapakTepa JKOJOTHYECKHX IMPOoOIeM; OpHEHTAIlMe Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HAHUU JUIsl pelieHus 3a1a4 B 00JacTH OKpYKarollen cpefibl, MJIaHUPOBAHUS MOCTYIKOB U OLEHKU UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIs1 OKPYXKAIOLIEH CPEbl.

[{eHHOCTH HAYYHOTO MMO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOIIECTBEHHOH MPaKTHKH, MOHUMAHHEM MAaTeMaTHYeCKOW HAyKH KakK c(hephl 4elIoBEeYECKOM
NEeSATENbHOCTH, TANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJI1 Pa3BUTHS LIUBWIM3ALMU; OBJIAICHUEM S3BIKOM
MareMaTUKd M MAaTeMaTH4eCKON KYJIbTYpOH Kak CpeACTBOM II03HAHUS MHpPA; TOTOBHOCTHIO
OCYHIECTBIIATh IPOEKTHYIO M UCCIENOBATENbCKYIO AEATEIbHOCTh MHAUBUIAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3ylibTaThl OCBOCHUS IMPOrpaMMbl y4eOHOro mnpeamera «MareMaTuka
XapaKTEepPU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HABAMEIbHBIMU OCLiCINEUAMU, YHUBEPCANbHBIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU PE2YIAMUBHBIMU OeUCMBUAMU.

1) Vhusepcanvnvie noznasamenwvhvle Oeiicmeus, obecneuusarom Gopmuposanue 6a306bix
KOZHUMUBHBIX npoyeccod obyuarowuxcs (0ceoenue Mmemooo8 NO3HAHUAL OKPYICAIOue20 Mupa;
nPUMEHEeHUe JI02UHECKUX, UCCIEO08AMENbCKUX Onepayuil, yMeHutl pabomams ¢ uHgpopmayuetr).

ba3oBele nornyeckue qENCTBHUA:

o BBISIBIISITh U XapaKTEPH30BaTh CYNIECTBEHHBIC MPHU3HAKH MATEMaTHUYECKUX OOBEKTOB,
MOHSTHH, OTHOIIEHHH MEXIY MOHATHIMHU; (OPMYIUPOBATH OIPEICICHUS MOHATHH; yCTaHABIMBATbH
CYILIECTBEHHbII MNpHU3HAK KiIacCU(UKALKUU, OCHOBAHMUS sl OOOOIIEHHS M CpPAaBHEHHUS, KPUTEPHH
MIPOBOAMMOTO aHAN3a;

o BOCIIPUHUMATh, (OPMYIUPOBATH M MPEOOPA3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHLIATEeNbHBIE, €MHUYHBIC, YaCTHBIE U O0IINE; YCIOBHBIE;

o BBISIBIISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTHBOPEUHS B (aKTax,
JAHHBIX, HAOIOICHUSIX M YTBEP)KICHHSX; TpeIaraTb KpUTEPUH JUIS BBISBICHHS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUH;

. JIeNIaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aK/IIOUEHHH, yMO3aKIIOUEHHUI 110 aHAJIOTUH;

. NPOBOJNUTH CAMOCTOSITENIPHO J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKICHUH (TpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATh AapPryMEHTAIIMIO, MPHUBOJIUTH TPHUMEPHI W KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKAECHUS U BHIBOJIBI;

. BBIOMpATh CHOCOO pelieHuss ydeOHOW 3amauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHsl, BBIOUpaTh HauboJIee MOAX OIS ¢ YUETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUER).

bazoBrbie nccenoBaTenbcKue IeHCTBHS:

o UCIIOJIB30BaTh ~ BOMPOCHI ~ KaK  WCCIICOBATENIbCKAW  WHCTPYMEHT  TIO3HAHWUS;
(dbopMynupoBaTh BONPOCH], (DUKCUPYIOIIME MPOTHUBOpeUne, MpobjeMy, yCTaHaBIMBaTh HMCKOMOE U
TaHHOE, (POPMHUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3HIINI0, MHEHUE;

o HOPOBOJUTH CaMOCTOSITENIbHO CIUTAHUPOBAHHBI HIKCIEPUMEHT, HCCIEAO0BaHHE 10
YCTQHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SBICHHs, MpPOIEecca, BBISIBICHUIO
3aBUCUMOCTEH MEXy 00bEKTaMu, SBICHUSIMHU, IPOLIECCAMU;

o CaMOCTOSITENIbHO  (OpPMYJIMpOBaTh  000OIIEHHMsT M BBIBOABI IO  pe3yjibTaTram
NPOBENEHHOTO HAOIIOJCHHS, HCCIIEOBaHUS, OIICHWBATh JOCTOBEPHOCTH ITONYYEHHBIX PE3yNIbTaTOB,
BBIBOJIOB u 0000111eHMif;



o MIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE MPOIIECCA, a TAKIKE BBIIIBUTATD MPEATIOIOKEHHSI
0 €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.
Pa6ora ¢ undopmarnuei:

o BBISBJIATH JePUIUTH MH(GOPMAINH, JaHHBIX, HEOOXOJUMBIX Ui OTBETAa Ha BOIPOC U
ISl peLlIeHNUs 3a/1a4H;

o BBIOMpaTh MH(POPMAIMIO W3 MCTOYHUKOB PpA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CHCTEMaTU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO PA3IMYHBIX BUAOB U (HOPM MpE/ICTaBICHHS;

o CTPYKTYpUpPOBaTh WH(POPMALIMIO, TMPEACTaBIAT, €€ B  pasiM4HbIX  (popMmax,
WLTIOCTPUPOBATH TPaPUUECKH;

o OLICHUBATh HAA&KHOCTh HMH(POPMAIMM IO CaMOCTOSTENBHO C(HOPMYITUPOBAHHBIM
KPHUTEPUSIM.

2) Yuusepcanvnvie Kommynukamugnsie delicmsus, obecneyusaom cPoOpMuUpOBAHHOCHb
COYUANbHBIX HABLIKOG 00YUAIOUJUXCS.

OOwieHue:

o BOCIIPHHUMATh M (POPMYIHPOBATH CYKACHUS B COOTBETCTBHU C YCIOBHSMH M ICTSIMH
OO0IIeHHsI; SICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX,
JaBaTh NOSICHEHMS M0 X0y PEUICHHUS 33a]]a4ul, KOMMEHTHPOBATH MTOJIYYCHHBIN pe3ybTar,

. B XOJIe OOCYXJICHHUS 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI, MPOOIEMBI,
pemaeMoil 3amauM, BBICKA3bIBAaTh WJCH, HAILICJICHHbIE HA TIOMCK PpEIICHUS; COMOCTABISATH CBOM
CYXKJEHHs C CYXKIECHUSAMH JAPYIMX YYaCTHMKOB JMaJIora, OOHApyKUBaThb pPA3JIU4YU€ U CXOJCTBO
NO3ULMIL; B KOPPEKTHOH (popme GopMyInpoBaTh pa3HOIIIACUS, CBOM BO3PAKEHUS;

o IPEICTaBISATh PE3YJIbTaThl PEIEHUs 3ajaud, SKCIEPUMEHTa, MCCIEA0BaHUs, IIPOEKTa,
CaMOCTOSITENTLHO BBIOMpATh (popMaT BBICTYIUICHHSI C Y4E€TOM 3a7ad IMPE3EHTAMH U OCOOCHHOCTEH
ayJAUTOPUH.

CoTpyaHUYECTBO:

. MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U MHINBUAYabHONU paboThl IpU
peleHny y9eOHbBIX 3a/1a4; MPUHUMAThH I1eJb COBMECTHOHM NESTEeIbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOH paboThl, pachpeaensTh BUAbI paboT, 10roBapuBaThcs, 00CYKIaTh MPOLECC U Pe3yabTaT
paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

o y4acTBOBaTh B IPYNINOBBIX (opMax paboThl (00CyXkAeHUs, OOMEH MHEHMH, «MO3TOBbIE
IITYPMBI» M UHBIE); BBINOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C APYrMMU
YJI€HaMH KOMAaH[Ibl; OLIEHMBATh KayeCTBO CBOET0 BKJIaJa B OOMMHA MNPOAYKT IO KPUTEPHSIM,
c(OpMYIHUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvnvie pezynamuenvie Oeiicmeus, obecneuugaiom QopmMuposanue CMmMvlCI08bIX
YCMAHOBOK U JICUZHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranuzanusi:

COCTaBJIATh IUIaH, AITOPUTM pEIIEHUs 3aJauyd, BBIOMpPATh CIOCOO pemeHUs ¢ Y4EToOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BapUaHTHI pelIeHu ¢ yuéToM HOBOW HH(OPMALIUH.

CaMOKOHTpOJIB:

o BJIAJIETh HAaBBIKAMH TII03HABATEIBHONH pEQIIEKCHU KaK OCO3HAaHUS COBEPIIAEMBIX
JEUCTBUI W MBICIUTENBHBIX TPOLECCOB, MX PpEe3yJdbTaToB; BIAAETh CIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ynnbTaTa PEeleHUs] MaTeMaTHYeCKON 3a/1auH;

o MPEIBUIECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUU 3a/1a4H, BHOCHTH



KOPPEKTUBBI B JESTENHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, IAHHBIX, HAWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

o OLICHUBAaTh COOTBETCTBUE pe3ylibTaTa IeJd U YCIOBHUSIM, OOBSACHATH HPUYUHBI
JTOCTYIKCHHST WIIM HEJOCTHKCHHSI PE3yIbTaTOB JEATEIBHOCTH, HAXOIWTh OMIMOKY, MaBaTh OICHKY
IpUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne ydeOHOro Kkypca «AureOpa M Hayajga MaTeMaTU4YECKOrO aHajlu3a» Ha YpPOBHE
cpenHero oOmero o0pa3oBaHUS MOJDKHO OOECIedMBaTh JIOCTHKCHHE CIEIYIOIIUX IPEJMETHBIX
00pa3oBaTeNbHbBIX PE3yIbTATOB:

10 KJIACC

Yucjia 1 BIYMCTEHUS

OnepupoBaTh NOHATHAMHU: PpALHOHAIBHOE M JCUCTBUTEIBHOE 4YHUCIO, OOBIKHOBEHHAs H
JeCATUYHAs 1pO0b, MPOLIEHTHI.

BeinonuaTh apudmernyeckue onepanyy ¢ paliMoHaIbHBIMU U 1EHCTBUTEIbHBIMHU YUCIIAMH.

BrImonHATe npuOInKEHHBIC BRIYUCIICHHUS, UCTIONB3Ys MPABIJIA OKPYTIICHHS, JIEJIaTh TPUKHIKY
U OLICHKY pe3yJbTaTa BbIYMCICHUH.

OnepupoBarh TMOHATUSMHU. CTENEHb C IIENBIM IIOKa3aTelleM; CTaHgapTHas ¢opma 3alucu
JeWCTBUTEIHHOTO YHCIIa, KOPEHb HATYpPAJIIbHOW CTETEeHH; UCIIOIb30BaTh MOAXOMAIIYI0 (GOPMY 3aliCH
JeWCTBUTEIBHBIX YHCEN JUIS PEIICHUS PAKTHUECKUX 3a/1a4 U PE/ICTABICHUS JTaHHBIX.

OmnepupoBarh MOHATHAMH. CHHYC, KOCHHYC M TaHTE€HC IPOU3BOJILHOTO YTrila; MCIOJIb30BATh
3aIUCh MPOU3BOJILHOTO yTJIa Yepe3 0OpaTHBIE TPUTOHOMETPUYECKHE () YHKITHH.

YpaBHeHUSs U HEPABEHCTBA

OmnepupoBaTh MOHATHUSIMH. TOXAECTBO, ypaBHEHHE, HEPABEHCTBO; LI€J0E€, palMOHaJIbHOE,
UppalroHaJIbHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHE;

BrimonsaTe npeoOpa3oBaHus TPUTOHOMETPUIECKHX BBIpOKEHU I " pemarp
TPUTOHOMETPUYECKHE YPaBHEHUS.

BeimonHsaTe mpeoOpa3oBaHus LENbIX, palMOHAIBHBIX M HPPALMOHAIBHBIX BBIPRKEHUH U
pemaTb OCHOBHBIE TUIIBI LIEJbIX, PALMOHAIBHBIX U UPPALMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

[TpumeHsTh ypaBHEHHMsS M HEpaBEHCTBA Ui PELICHMs MaTeMaTHYeCKHUX 3a/Jad M 3a1ad u3
pasInYHbIX 00NacTei HAyKu U peabHON JKHU3HH.

MozenupoBarh peabHbIe CUTYallud Ha SI3bIKE anreOpbl, COCTABIATh BBIPAKCHUS, YPaBHEHUS,
HEPaBEHCTBA 10 YCIOBHIO 3aJ1auH, MCCIEIOBATh MOCTPOCHHBIE MOJENN C WCIONB30BAHUEM allapara
anreOpsl.

DyHKUUHN U TpaduKu

OmnepupoBarh MOHATUAMH. (YHKIHSA, CIOCOOBI 3a7aHusl (QYHKIMH, 00JACTh ONpEAETeHUs U
MHOXECTBO 3HaYeHUI QyHKUIUH, rpaduK GyHKIUHU, B3aUMHO 0OpaTHbIE () yHKIIMH.

OmnepupoBaTh MOHATUSAMH. YETHOCTh M HEYETHOCTh (YHKIIUH, HYIU (YHKIHH, TIPOMEKYTKH
3HAKOIOCTOSHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMHA A5 pelieHs] ypaBHEHU.

Crpoutb M 4yHTaTh rpadUKd JUHEHHOM (YHKIMH, KBaJApaTWUYHON (YHKIMM, CTENEHHOM
(GYHKIMHY C LENbIM IT0Ka3aTeeM.



Hcnonws3zoBath rpaduku (QyHKOMNA IS UCCIEIOBAHHS TPOIECCOB W 3aBUCHUMOCTEH TIpu
pelieHuy 3a7ad M3 JApPYruxX Y4eOHbIX MpPEeIMETOB M pEealbHOM >KU3HH; BBIpaXaTh (opMyliaMu
3aBUCUMOCTH MEXY BEITUUHHAMM.

Hayajia MaTeMaTH4eCKOI0 aHAJIU3a

OnepupoBaTh TOHSATUSMHU. TOCIEAOBATEIBHOCTh, apudMeTHdecKass U TeOMEeTpHUYecKas
IIPOTPECCHH.

OnepupoBaTh MOHATHIMH: OECKOHEYHO YOBIBAIOIAs T€OMETPHUYECKas MPOrpeccus, CyMMma
0OECKOHEYHO yOBIBAIOIIECH reOMETPHUECKON POTPECCHH.

3amaBarh MOCIIE0BATEIILHOCTH PA3TMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOWCTBA MOCIEAOBATEIBHOCTEN U NMPOTPECCUI ISl PEIEHUs peajbHbIX 3a4a4
IIPUKJIAAHOTO XapaKkrepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXECTBO, OI€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIA aIIapar JJisl ONMUCAHUS PEAJbHBIX MPOLIECCOB H
SIBJICHUM, TIPU PEIICHUU 3a]1a4 U3 APYTUX YICOHBIX MIPEIMETOB.

OnepupoBath NOHATUAMMU: ONPEEIICHUE, TEOPEMA, CIIEACTBUE, J0KA3ATEIbCTBO.

11 KJIACC

Yuciia v BHIYUCICHHUSA

OnepupoBarh NOHATHAMM: HaTypaJbHOE, LIEJIOE€ YUCIIO; UCIOJIb30BaTh IPU3HAKU JIEIHMOCTH
LEJIBIX YUCEIl, PAa3JI0KEHUE YNCIIA HA IIPOCTHIE MHOXKHUTEIN JJI PEIICHUS 3a1a4.

OnepupoBatrh MOHATUEM: CTENEHD C PAllMOHAJILHBIM [T0KA3aTENIEM.

OnepupoBaTh NOHATHIAMHU: JIOTapu(M yKcia, AeCATUUHBIE U HATypajbHbIE JIOrapu(MBbl.

YpaBHeHHs U HEPABEHCTBA

[TpumensTs cBoiicTBa CTEneHH JUId MpeoOpa3oBaHUs BBIPAKEHUI; ONepUpoBaTh MOHATUSMHU:
[IOKa3aTeJIbHOE YpPaBHEHUE M HEPABEHCTBO; pelLIaThb OCHOBHBIE THUIIBI IIOKA3aTENIbHBIX YPAaBHEHUHN U
HEPaBEHCTB.

BoinonHsaTe  mpeoOpa3oBaHMsl  BBIpAKEHUH, CcOJEp)KalIUMX JIorapuMbl;  ONEpUPOBATH
MNOHATUAMU.  Jorapu(MHUYECKOE ypaBHEHHE W  HEpPABEHCTBO; pellaTb  OCHOBHBIE  THIIbI
Jorapu()MUYECKUX ypaBHEHHH U HEPaBEHCTB.

Haxonuts peleHns NpoCTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MNOHATHAMM: CUCTEMA JMHEHHBIX YPAaBHEHMM M €€ pEIIEeHUE; HCIOJIb30BaTh
CUCTEMY JIMHEMHBIX YPABHEHUN I PEIICHUS TPAKTUYECKUX 3a7ad.

Haxonute peleHus NpOCTEHIIMX CUCTEM U COBOKYIHOCTEH pPalMOHAIBHBIX YPAaBHCHUN U
HEPABEHCTB.

MopenupoBath peanbHble CUTYallUd Ha S3bIKE alreOpbl, COCTABIATh BBIPAXKEHUS, ypaBHEHMUS,
HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 3a/1a4H, UCCIIEN0BATh TOCTPOCHHBIE MOJEIHN C MCIOIb30BAaHUEM
anmapata anreopsbl.

DOyHKUUM U TPaPuKU

OmnepupoBarh MOHATUAMH. TepUOJUUECKas (QYHKIMS, TPOMEXYTKM MOHOTOHHOCTH (DYHKIIHH,
TOYKH 3KCTpeMyMma (YHKIUH, HauOoJbllee M HaMMEHblIee 3HadeHHs] (YHKIMH Ha MPOMEXKYTKE;
UCIOJB30BaTh UX VIS UCCIIENOBaHUS (DYHKIINHU, 3aJaHHON IpauKOM.

Onepuposatb HOHATUSMHU: rpaduKu II0Ka3aTeNIbHOM, JorapupmMHUEcKon "
TPUTOHOMETPHUUYECKUX (YHKIHI; M300pakaTh X Ha KOOPAMHATHOM TUIOCKOCTH U HCIOJIb30BaTh AJIS



pelIeHNs] ypaBHEHUI U HEPABEHCTB.

N3o00pakaTh Ha KOOPAMHATHON IJIOCKOCTH TpaUKH JHHEHHBIX ypaBHEHUU M HCIIOJIB30BaTh
UX JUIS PEIICHUS CUCTEMBI JIMHEHMHBIX YPaBHCHUM.

Hcnonw3oBath rpaduku GYHKIUN A7 UCCIEIOBAHMS MPOLIECCOB U 3aBUCUMOCTEN M3 IPYrHX
y4eOHBIX AUCUUILINH.

Hauyana maTemaTH4ecKoro anajan3a

OnepupoBath MOHATUSMU: HETIpepbIBHAS () YHKIMS; TPOU3BOAHAS (DYHKIIMH; HCIIOIB30BATh
reOMEeTPUYECKUN U PU3NUECKHI CMBICI IPOU3BOIHON ISl pEILICHUs 3a1a4.

Haxoauth mnpou3BoAHbIE 3JEMEHTApHBIX (YHKIUH, BBIYUCIATH IPOU3BOJHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (DYHKIIHI.

Hcnonp30BaTh NPOU3BOAHYIO JIJISl HCCIEA0BaHUS (QYHKIIMM HA MOHOTOHHOCTh U SKCTPEMYMBI,
MPUMEHATH PE3YAbTAThl UCCIEOBAHUS K IIOCTPOCHUIO TpaduKOB.

Hcnonb30BaTh NPOU3BOJHYIO ISl HAXOKJICHUS HAWIYYLIEro PEUIeHUsl B MPUKIAJAHBIX, B TOM
YHUCIIE COLMATbHO-9KOHOMUYECKHUX, 3aa4aXx.

OnepupoBaTh NOHATUSIMU: TIEPBOOOPA3HAS M MHTETPAJ; IOHUMATh T€OMETPUIECKUI U
(bu3nYecKuil CMBICIT UHTErpaa.

Haxonute mepBooOpa3Hble 3JI€MEHTapHBIX (YHKUIWH; BBIYMCIATH HHTErpai mno ¢popmyneHrporona—

JleliOuuna.
Perrate mpukiaaHbie 3a71add, B TOM YHCIE COIMAIbHO-9KOHOMUYECKOIO U (PHU3UIECKOrO
XapakTepa, CpeJICTBAMH MaTEeMaTHYECKOI'0 aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBanue KoumyecTBo yacoB DJIEKTPOHHBbIE CnmcoK UTOrOBBIX IIJIAHMPYEMBIX Pe3YJbTATOB C Cnoco0 oueHku
[1]
/' Pa3aesIoB U TeM B Kontpo | IlpakTn (uugposbie) YKa3aHueM JTanoB uX GopMUPOBaAHUSA HUTOrOBBIX
n/n
IPOrpaMMbl CeT0| ipuple | ueckme |0OpazoBaTe/NbHBIC ILIAHUPYEMbIX
padoThl | padoThI pecypchbl pe3ybTaToB
OnepupoBarh NOHATUSIMU: PALIUOHATBHOE U KouTtponbhas pabora,
MiosKecTa JEHCTBUTEILHOE YMCII0, OOBIKHOBEHHASI U JECATUYHAS CaMOCTOSATEIbHAS
IpoOb, TPOLIEHTHI. pabota, mpoBepoUHas
palMOHAIBHBIX U
o _ BrImonHATE apudMeTndecKre onepanyy ¢ paiuoHaIbHbBIME | padoTa,
IEHCTBUTEIBHBIX https://resh.edu.ru/ N .
1 14 1 U IEUCTBUTECILHBIMH YHCIIAMH. MaTeMaTHYEeCKUU
yucen. PannoHanbHbie .
ABHCHIS 1 BoInonHATs npuOInKEHHBIE BHIYUCICHHS, UCTIOTIb3YS JTUKTAHT,
I}-]IIG) ABCHCTEA MpaBUjia OKPYIJICHHUS, IeTIaTh TPUKUAKY U OLIEHKY TEPMHUHOJIOTMUECKUI
P pe3ynbTaTa BBIYUCICHUH. JTUKTAHT, 3a4eT,
YCTHBIN OTBET
OmnepupoBaTh MOHATHAMU: QYHKIUS, CIIOCOOBI 3a/IaHUS CamocrosiTenbHas
G yHKIMH, 00J1aCTh ONPEIEIICHUS 1 MHOXKECTBO 3HAUEHU N pabota, mpoBepoyHas
¢bynkuuy, rpadpuk GyHKIUY, B3aMMHO oOpaTHbIe PyHKIMU. |paboTa,
OrnepupoBaTh MOHATUSIME: YETHOCTh U HEYETHOCTh MaTeMaTUYECKHUM
GbyHKIMH, HYAH QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA. | TUKTAHT,
Ucnionb3oBath rpaduiku GyHKIUN A1 PEIICHUS YpaBHEHUN.  TEPMUHOJIOTUUECKHMA
Ctpouts u unTath rpaduku TMHEHHOU () YHKIUH, JUKTAHT, 3a4€T,
KBaIpaTHYHOU KIIUH, CTEIIEHHOMN KIIUH C LETBIM CTHBIN OTBET
@Oyukuuu 1 rpaduky. ) P Pyn ' bym Y
https://resh.edu.ru/ |mokazarenem.
2 |CreleHsb ¢ HeapM 6 .
Hcnons3zoBath rpaduku GYHKIHHA TSI HCCIIEIOBAHUS
MoKasaTeyeM )
MIPOIIECCOB U 3aBUCUMOCTEH MPHU PEIICHUH 3a/1a4 U3 IPYrux
y4eOHBIX MPEIMETOB U peaTbHOM KU3HH; BBIPAXKATh
dhopmyrnamMu 3aBUCUMOCTH MEX/y BETUIUHAMHU.
OnepupoBaTh NOHATUSIMH: CTETIEHb C LEIbIM [TOKa3aTelIeM;
cTaHaapTHas (opma 3arucu IeUCTBUTENLHOTO YUCIA,
KOPEHb HaTypaJIbHOW CTENEHU; UCIIOJIb30BATh MOAXOIALYIO
dbopMy 3amnucu AEMCTBUTEIBHBIX YUCEI AJISl PeLICHUS
MPaKTUYECKUX 33]1a4 U MPEACTaBICHUS TaHHbBIX.
3 |Apudmernyeckuii 18 1 https://resh.edu.ru/ | BeimoaHsaTh IpeoOpa3oBaHus HENbIX, PAIIMOHATBHBIX U KonrposbHas pabora,



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

KOpEHb N—OH CTENEHH. MPPALMOHATIBHBIX BBIPAKEHUH M pElIaTh OCHOBHBIE TUIIBI | CAMOCTOSTEIbHAS
WppaumonansHbie LeNIbIX, PALMOHAJIBHBIX U UPPALIMOHAJIBHBIX YPABHEHUN U | paboTa, poBEepOYHas
YPaBHEHHUS U HEPABEHCTB. pabora,
HEPABEHCTBA ITpuMeHsITh ypaBHEHHUS U HEPABEHCTBA JAJISl PELLEHUS MaTeMaTHYeCKUI
MaTeMaTHUYeCKUX 3ajiay U 3a1a4 U3 Pa3IUuHbIX obsacTeit JTUKTaHT,
HAyKH U pealibHOM JKU3HH. TEPMHUHOJIOTHYECKUI
OnepupoBaTh MOHATUSAMU: CTEIIEHD C LIE€JIbIM IIOKA3aTENIEM; | IUKTAHT, 3a4eT,
cTaHapTHas (popma 3amucu JeHCTBUTENBLHOTO YUCIIA, YCTHBIN OTBET
KOPEHb HAaTYpaJIbHOM CTENEHH; UCII0JIb30BaTh MOAXOAILYIO
bopmy 3anucu AeHCTBUTENbHBIX YUCEN IS peILeHHS
IPAKTUYECKUX 33/1a4 U [IPE/ICTABICHUS JaHHbIX.
OnepupoBarh NOHATHIMH: CUHYC, KOCUHYC U TAHT€HC Konrponbnas padora,
IIPOU3BOJIBHOIO YIJIa; UCIIOJIB30BATh 3aIIUCh IIPOM3BOJIBHOTO (CAMOCTOATEIbHAS
DopMybI yria yepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIINU. pabora, mpoBepovHas
_ BeimonsaTe npeo6pa3oBaHus TPUTOHOMETPUYECKUX pa0ora,
TPUTOHOMETPHH. https://resh.edu.ru/ o .
4 22 BBIPAKEHUH U peliaTb TPUTOHOMETPUUYECKUE YPaBHEHMS. MaTeMaTH4eCKUH
Tpuronomerpuueckue
JVKTaHT,
yYpaBHEHUS .
TEPMHUHOJIOTMYECKUI
JOUKTaHT, 3a4€ET,
YCTHBIN OTBET
OnepupoBarh NOHATHSIMHU: NTOCIE0BATEIBbHOCTD, CamocrosiTenbHas
apupMeTHyecKas U TeOMETpHUECcKasi IPOTPECCHH. paborta, npoBepoyHas
OnepupoBarh NOHIATUIMU: OECKOHEYHO YOBIBAIOILAs pabora,
R S —— https://resh.edu.ry/ |TCOMETPHHECKas IporpeccHs, CymMma 0eCKOHEYHO MaTeMaTHYECKUH
5) nporpeccu 5 yOBbIBaIOIIEH reOMETPUUECKON POTPECCUH. JUKTaHT,
3anaBath MOCJIEA0BATENFHOCTH PA3IMYHBIMU CIIOCOOAMH. TEPMHHOJIOTMUECKUI
Hcrnonp30Barh CBOMCTBA MOCIEA0BATESALHOCTEN U JTUKTaHT, 3a4€T,
MIPOrpeccuit sl pelIeHns peaabHbIX 3a/1a4 MPUKIaJIHOTO YCTHBIN OTBET
XapakTepa.
[ToBTOpEHUE, KonTtponbshas pabota
6 00001IeHNE, 3
cUCcTeMaTu3anus
3HAaHUU
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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