MUHWUCTEPCTBO MMPOCBEIEHNST POCCUNCKON ®EJEPALIUN

MunuctepcTBo 006pazoBanus U Hayku PecrryOnuku Tarapctan
MynununanbHoOe Ka3éHHoe yupexaenue «Otaen oopa3oBanus» VcnoaIHUTENBHOTO
KOMUTEeTa AKCYy0aeBCKOTO MYHUIIMTIATBHOTO paiioHa PecyOnuku TaTapcran

MynununansHoe Or0KEeTHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
«CTapounbepsiKoBCKasi cpe/iHss 001eo0pa3zoBaTeibHas MIKoJIa» AKCy0aeBCKOro
MYHUIIUNTAIBHOTO paiioHa Pecriyonuku Tarapcran

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
pyxoBomuTens [IIMO 3aMECTUTENb JHpPEKTOpa Iupextop MBOY
yuutenei Gpusnko- mkoutst o 3[YBP MBOY «CTapomiIbaAEpSIKOBCKasT
MAaTeMaTHYECKOTO UK «CTapOHITbIePAKOBCKas COL[I(» e

. /il Tlappenosa C.H.  COILI» //,ﬁ4/ A Q/ﬁ ]

MapkutanoBa JI.A
e E¢umosa B.K Ipuxka3 Nel36-ocH.
S R AREyerH. 925 T «31» aBrycra 2023 r. or «31»aBrycra 2023 r.
PABOYAS ITPOT'PAMMA

(ID 1521238)
y4eOHOro Kypca «AJiredpa u HavaJia
MaTeMaTH4YecKoro anaausa» (ba3osslii ypoBeHb)

s ooygarommxest 10-11 kmaccoB

c.Crapoe UnpaepskoBo
2023 rox



MOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma ydeOHOro Kypca «Ainredpa M Hayaja MaTEeMaTHYECKOTO aHAJIM3a»
6azoBoro ypoBHs misi oOydaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepalbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEJHEro OO0Iero ooOpa3oBaHHs, C YUETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHUH, MPEABABISIEMBIX K MaTEeMaTHYeCKOMY OOpa30BaHUIO, U
Tpaguluii poccuiickoro oOpa3oBanusi. Peanmuzanmst mnporpamMmbl  00€CHIEUMBAECT  OBIIAJCHHE
KIIFOYCBBIMU KOMIICTCHIUAMU, COCTABJIAIOIIUMHU OCHOBY JId CaMOpPAa3BHUTHA W HCIPCPLIBHOI'O
00pa3oBaHMs, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U II03HABATEIHHOTO Pa3BUTHUS
JMYHOCTU O0YYaOLTHXCSI.

HEJN U3YUEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauanma MaTeMaTHYeCKOro aHallM3a» SBISETCS OJHUM W3 Haumboee
3HAYUMBIX B MPOTrpaMMe€ CTapIIe IIKOJbI, MOCKOJbKY, C OIHOW CTOPOHBI, OH OOECHeYHBaET
MHCTPYMEHTAJIbHYIO 0a3y AJisl U3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroi CTOPOHBI,
dbopMupyeT JIOTHYeCKoe M aOCTPaKTHOE MEBIILIICHUE YYalluXCsl Ha YPOBHE, HEOOXOIUMOM IS
OCBOCHHS KypCcOB MH(POPMATHUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH. B paMkax TaHHOTO
Kypca yuyaliMecs OBJIAJ€BAlOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HayKH, KOTopas
dbopMynupyeT CBOM JOCTHKEHUS B MaTeMaTu4deckoit popme.

Kypc anrebpsl u Hauan MareMaTHUYeCKOro aHaJIM3a 3aKJIaJIbIBA€T OCHOBY IS YCIIEIIHOTO
OBJIAACHUA 3aKOHAMHU (1)I/I3I/IKI/I, XHUMHH, 6I/IOJIOFI/II/I, IIOHNMAaHHUs OCHOBHBIX TGHI[CHIII/Iﬁ OKOHOMMKH U
OOIIECTBEHHOM KH3HU, MIO3BOJISET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX B IMOBCEJHEBHOM >XM3HU. B TOXXe Bpemsi OBiaJieHHE
a6CTpaKTHBIMI/I 1 JIOTNYCCKU CTpOFI/IMI/I MaTEeMAaTU4YCCKUMHU KOHCTPYKIII/ISIMI/I pa33HBaeT YMCHI/Ie
HaXO0OOUTh SaKOHOMepHOCTI/I, O6OCHOBI>IBaTI> NCTUHHOCTH YTBCp)KI[eHI/Iﬂ, HUCITIOJIB30BATh 0606HI€HI/IC
U KOHKpETH3alMio, abcTparupoBaHHE M aHAIOTHIO, (OPMHpPYET KpeaTMBHOE M KPUTHUECKOE
MbIlJIeHHe. B Xoge u3yueHus anreOpbl M Haval MaTEeMaTHYeCKOro aHaiu3a B CTapliel IIKoje
yqamnecsl nonyqamT HOBBIfI OIIBIT pCHIGHI/ISI anKnanme 3a4a4, CaMOCTOsATCIBbHOI'O HOCTpOGHI/IS{
MaT€MaTHYeCKUX MOJENEN pealbHbIX CUTyallud W MHTEPIPETAlHH ITOJYYEHHBIX PEIICHMI,
3HAKOMSTCA C MPUMEpPAMU MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B MPHUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJAIOLIMMUCA MATEMATHYECKUMHU OTKPBITUSAMH U UX aBTOPAMH.

Kpr o6na)1aeT 3HAYUTCIIbHBIM BOCIIMTATCIIbHBIM ITIOTCHIIMAJIIOM, KOTOpBII\/II peanmyeTcs[ KakK
yepe3 ydeOHBbI MaTepHuall, CIOCOOCTBYIOMIMKN (OPMHUPOBAHHIO HAYYHOT'O MHPOBO33PEHUS, TaK H
gyepe3 crnenuduky y4eOHON IesSTeNbHOCTH, TPEOYIOIIEH CcaMOCTOSTENILHOCTH, AaKKypaTHOCTH,
MPOJIOJKUTENIbHOM KOHIEHTPAIlMd BHUMAHHS U OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3ybTar.

B ocHoBe Merommkm oOyueHusi anreOpe W HavajgaM MaTEeMaTHYECKOTO aHaln3a JICKUT
NesITeIbHOCTHBIN MPUHIUI 00yUYEeHHUSI.

Crtpykrypa Kypca «Anrebpa ¥ Hayala MaTeMaTHYECKOTO aHAN3a» BKIIOYAET CIICAYIOIINE
COJIepKaTeIbHO-MeToANYeckue NuHUU: «Yucna ¥ BbUUCHCHHS», «DyHKIMH W TpaduKmy,
«YpaBHEHHS U HEpaBEHCTBay, «Hadaa maremaTuyeckoro anaimns3a», «MHOXKeCTBa U JIOTHKa». Bce
OCHOBHBEIC COJIGp)KaTeJ'II)HO-MCTO}II/I'-IGCKI/Ie JINMHUHN HSanIOTCH Ha HpOTfDKeHI/II/I ABYX JICT 06yquI/1$1 B
CTB.pI.HGfI IIKOJIEC, CCTCCTBCHHO JOIIOJIHAA IIpyF npyra 1 IMOCTCIICHHO HACHIIIasiCh HOBBIMU TEMaMU U
pasnenamu. JlaHHBIN Kypc SIBISIETCS MHTETPATHBHBIM, IOCKOJIBKY OOBEIMHSAET B cebe coaepxKaHue
HECKOJIbKUX MaTeMaTHYEeCKUX AWCIHUIUIMH: anredpa, TPUTOHOMETPHsS, MaTeMaTUYECKHH aHaJIn3,
Teopuss MHOXKeCcTB W jp. [lo Mepe TOro kak ydJammecss OBJaJeBalOT BcE 0OoJjiee IIMPOKUM
MaTeMaTHYECKUM alIapaToM, Y HUX IOCIIEA0BaTeNIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHUE
CTpOI/ITb MaTeMaTI/I‘IGCKYIO MOJCJIb peanLHoﬁ CI/ITyaL[I/II/I, HpI/IMeHHTL 3HaHUA, HOHy‘-ICHHBIG B Kypce



«Anrebpa M  Hayajga MaTEeMAaTH4YECKOTO  aHalM3a», JUIsl  pelIeHHs  CaMOCTOSTENIbHO
cOopMyIHpPOBaHHON MaTeMaTHYECKON 3a7auHl, a 3aTeM HHTEPIPETHPOBATH MOJTYYECHHBIA PE3yNIbTaT.

ConepxaTtenbHO-MeToAnYecKas JUHUSA «Hucna U BBIYUCICHHS» 3aBepuiaeT (GOpMHPOBAHUE
HaBBIKOB HCIIOJIb30BaHMs JACHCTBUTENBHBIX YHUCEN, KOTOpPOE ObUIO HA4aTO B OCHOBHOM Ikoje. B
crapiieil Ikosne ocoboe BHUMaHME yaensercss (OPMHPOBAHUIO IPOYHBIX BBIYMCIUTEIBHBIX
HAaBBIKOB, BKJIIOYAIOLINX B ce0sl MCIOIB30BAHNE PA3TIMYHBIX (POPM 3aIHUCH ACHCTBUTEIHHOTO YKCIIa,
YMEHHME DPALMOHAIBHO BBINOJHATH JEUCTBUS C HUMH, JENaTh NPUKUIKY, OLIEHUBATH PE3YJbTar.
OOyuaronyecss IOJy4yalOT HaBbIKM TNPUOIMKEHHBIX BBIYMCICHUH, BBINOJIHEHUS JACHCTBUM C
YHUCIaMHM, 3allMCAHHBIMM B CTaHAApPTHOM (opMme, HCIOIb30BAHUS MAaTEMaTHUECKUX KOHCTAHT,
OLICHUBAHMUSI YMCIIOBBIX BBIPAXKEHUH.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pEAIM3yeTcs Ha MPOTSHKEHUU BCEro OOydueHHs B
CTapuied IIKOJ€E, IOCKOJbKY B KaXJOM pasfelle IMporpaMMbl IPEIyCMOTPEHO pELIEHUE
COOTBETCTBYIOLIMX 3aaa4. OOydarolyecs OBJAJEBAIOT PA3IMUYHBIMU METOJIAMH PELICHMs LEIbIX,
paloHaIbHBIX, MUPPALMOHAIBHBIX, MOKA3aTENbHbIX, JOrapU(PMUUECKUX U TPUTOHOMETPUUECKHUX
YpaBHEHUH, HEPABEHCTB M UX cuUcTeM. [lonydyeHHblE YMEHUs HCIOJIB3YIOTCA MPH HCCIEAOBAHUU
GyHKIMH € MOMOIIbIO HPOM3BOJHOW, PELICHUM MPHUKIAJHBIX 33/7ad M 3aJady Ha HaXOXJEHHUe
HauOOJIBIIMX M HAaUMEHbIIMX 3HAYeHUM (QyHKuuU. [laHHas conepxarenbHas JMHUSA BKIIOYAET B
ce0st Takke (POPMHUPOBAHNE YMEHHI BBIMOJIHATH PACU€Thl MO (GOpMYyIIaM, MPeoOpa3oBaHMs LEINbIX,
paloOHAaJIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPHUYECKHUX BBIPAKEHUN, a TAKXKE BBIPAXKECHUH,
COZIepKALIMX CTEeNeHu U Jorapugmsl. bnarogaps u3ydeHuro anreOpauyeckoro MaTepuala
MPOUCXOUT JAajbHENIee pa3BUTHE AITOPUTMHUYECKOTO M AaOCTPAKTHOTO MBILIUICHHS ydaluxcs,
(GopMHUPYIOTCS HaBBIKM JIEAYKTHBHBIX pacCyXIeHHH, paOoTbl C CHMBOJBHBIMU (opMamy,
MIPE/ICTAaBICHNUS] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJE PABEHCTB M HEpPaBEHCTB. Ajredpa
npeiaraetT 3GQGeKTUBHbIE MHCTPYMEHTHI Ui pelleHHs] MPAaKTUYeCKUX M €CTeCTBEHHO-HAY4HBIX
3a]1a4, HarJIsJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKa HAYKH.

CopepxarenbHo-MeTOoIMYeCcKass JUHUS «DYHKIMM M TpaQUKH» TECHO IMEpeIuieTaeTcs ¢
OPYTUMHU JUHUSMH Kypca, OCKOJIbKY B KAKOM-TO CMBbICIIE 3aJIaéT MOCIEI0BaTEIbHOCTh U3YUEHUs
MmaTtepuana. M3ydeHue CTelneHHOW, MOoKa3aTenbHOH, JorapupMUUEecKO M TPUTOHOMETPUUYECKHX
GyHKIMH, WX CBOMCTB M TpaMKOB, UCIOJIb30BaHME (YHKUMH A pelieHHs 3ajad M3 JIpYrux
y4eOHBIX MPEAMETOB U peasibHOM KU3HU TECHO CBSI3aHO KAaK C MaTEMAaTUYECKUM aHAJIM30M, TaK U C
peleHreM ypaBHEHMH M HepaBeHCTB. [Ipu 3Tom Goiblioe BHUMaHUE yAenseTcs (pOpMUpPOBAHUIO
YMEHHUS BbIpaXaTb (OpMyJIaMH 3aBHCUMOCTH MEXIY Pa3IMYHBIMU BEJIMYMHAMM, MCCIIEOBAThH
MOJTy4eHHbIe (PYHKIMH, CTPOUTH UX rpaduku. Marepuan 3Toi conepkaTeabHON JIMHUYU HalleJeH Ha
pa3BUTHE YMEHHH M HaBBIKOB, IMO3BOJIIONIMX BBIPAXaTh 3aBUCUMOCTH MEXKIY BEJIWYMHAMHU B
paznmuuHO (opme: aHATUTHYECKOHM, Tpadudeckol u ciaoBecHOW. Ero m3ydeHue crmocoOCTByeT
Pa3sBUTHIO AITOPUTMUYECKOTO MBIIIICHUS, CIIOCOOHOCTH K OOOOLIEHHI0O W KOHKpETH3alluH,
HCIIOJIb30BAaHUIO aHAJIOTHH.

CopepxarenpHast nuHuA «Hauama MaTremMaTHUecKOro aHalNW3a» IMO3BOJISET CYIIECTBEHHO
paciiipuTh Kpyr Kak MaTeMaTU4YeCKUX, TaK U MPUKIAJAHBIX 3a7ad, JTOCTYIHBIX O0yJaromuMcs, Yy
KOTOPBIX MOSBISAETCS BO3MOXKHOCTh MCCJIENOBATh M CTPOUTH TpaduKu (QPYHKIUM, ONpenensrbs ux
HauOOJbIIINE W HAaUMEHBIINE 3HAUCHHs, BBIYUCIATH IJIOMIATUd (UTYp U OOBEMBI Tell, HAXOAUTh
CKOPOCTM M YCKOPEHMs mpoueccoB. JlaHHas conepKaTelbHas JMHUS OTKPBIBAE€T HOBBIE
BO3MOXXHOCTH IIOCTPOCHHMSI MAaTE€MaTU4YECKMX MOJENEH pEAIbHBIX CHTyalluil, HaXOXICHUA
HAaWIy4lllero pEIIeHUss B MPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-)KOHOMHYECKUX, 3aJayax.
3HaKOMCTBO C OCHOBAMH MAaTEMAaTHYECKOT0 aHajM3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(OopMabHO-IOTMYECKOTO U KPEaTHMBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUH pPAacrno3HaBaTh



MPOSIBJICHUSI 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE W HCKyccTBe. OOydaromniuecss y3HAIOT O
BBIJIAIOLIMXCS PE3YJIbTAaTax, MOJYUCHHBIX B XOJI€ Pa3BUTHS MATEMATUKU KaK HAyKH, U KX aBTOpax.

ConepxarenpHO-MeTOIMUECKast JTUHUS «MHOXecTBa U JIOTMKa» B OCHOBHOM IIOCBSAILIEHA
dJIEMEHTaM TEOPHUH MHOXECTB. TE€OpPETHMKO-MHOKECTBEHHBIC IPEACTABICHUS MPOHU3BIBAIOT BECH
KypC IIKOJBHON MAaTeMAaTHKH M MpeJiaraloT HauboJjee YHUBEPCATbHBIN S3bIK, 00bEIUHSIONINI BCE
pazzienbl MaTEMATUKH U €€ MPUIIOKEHU M, OHU CBS3BIBAIOT pa3HbIe MATEMATUUYECKUE TUCIUILIIUHBI B
equHoe 1enoe. [losTomMy BaXHO JaTh BO3MOXKHOCTh IIKOJBHUKY TMOHHMMAaTh TEOPETHUKO-
MHOECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMAaTHMKH M HCIIOJIb30BaTh €ro ISl BBIPAKCHHUS CBOMX
MBICTICH.

B kypce «AnreOpa W Hauanma MaTEMaTHYECKOTO aHAM3a» IMPHUCYTCTBYIOT TAKKE OCHOBBI
MaTEMaTHYECKOr0 MOJCTUPOBAHUs, KOTOpBIC MpPH3BaHbI CPOPMHUPOBATH HABBIKKM TOCTPOCHUS
MojieJiell peajbHBIX CUTYallui, UCCIEOBAHMS 3TUX MOJEJeH C MOMOIIbIO ammapara aiareOpbl u
MaTEMaTHYECKOT0 aHAIM3a U HHTEPIPETAllMU OTYyYSHHBIX pe3yiabTaToB. Takue 3aJaHus BIJIETEHbI
B K&XJIbI M3 pa3/ieloB MPOTPaMMBbI, MIOCKOJIBKY BECh MaTeprajl Kypca HIMPOKO UCTIOIb3YETCS IS
penieHus MPUKIAIHBIX 3a1a4. [Ipu pemennn peanbHbIX MPAKTHYECKUX 3a/1a4 yJalluecs pa3BUBAIOT
HaOIIOIaTeIbHOCTh, YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIb30BaTh
aHaJIOTHI0, 0000IIaTh U KOHKPETU3UPOBATH MpodiieMy. JlesTenbHOCTh 0 POPMUPOBAHUIO HABBIKOB
pelieHusl MPUKIAIHBIX 3a/lad OpraHU3yeTCsl B MPOIECCe M3YYEHHUs BCEX TeM Kypca «Aurebpa u
HayJajia MaTeMaTHYCCKOI'0 aHAJIN3ay).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM miaHe Ha M3y4eHHE Kypca ajreOphl U Hadal MaTeMaTHYeCKOTO aHaiu3a Ha 0a30BOM
ypoBHE OTBOJUTCs 2 "aca B Heaeno B 10 kimacce u 3 yaca B Henento B 11 kiacce, Bcero 3a jBa
roga o0yuyenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucia ¥ BLIYHMCICHHUA

Panponanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl PEHICHUS
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciIel 3HAHUHU U pealbHOM KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHbBle W MppalMOHANbHBIE uyucia. Apudmernueckue
OTepaluu ¢ JACHCTBUTEIbHBIMH yuciamMu. [IpuOmmkEHHbIe BHIYUCICHNUS, TIPABUIIa OKPYTJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenpb ¢ nensiM nokazateneMm. CranzpapTHas Gopma 3anucH ASHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxoismeil QGopMbl 3amMcu  JAEHCTBUTENbHBIX 4YHCEN JJI  pPEeLIeHUs
IIPAaKTUYECKUX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmernuecknii KOpeHb HaTypalbHOW cTemeHu. JlefictBus ¢ apudmernaeckumu
KOPHSIMHM HaTypaJbHOW CTEIICHH.

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

YpaBHeHusI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPEOOpPa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUECKHE
(bopMyIIBL.

VYpaBHEeHHE, KOpEeHb YypaBHEeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
UHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAlMOHAIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUI0O MAaT€MAaTHYECKMX 3aJad M 3a1ad U3
pa3INYHBIX 00JIacTe HAYKU U peabHON )KU3HH.

DOyHKIUH U rpaduku

@yHK1Ms, criocoos! 3aganus pyHkiun. ['paduk pynkunu. Bzaumuo o6patHbie pyHKINU.

Ob6nacTp omnpeneneHuss U MHOKeCTBO 3HaueHUd ¢yHkiuu. Hynu ¢ynkuuun. IpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKITUH.

CrenenHass (QyHKIMS C HaTypaJbHbIM M LIeJbIM MokaszareneM. EE cBoiicTBa U rpaduxk.
CgoiicTBa 1 rpaduk KOpHS N-0if CTETICHHU.

Tpuronomerpuyeckass OKpPY)KHOCTb, OIpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHCJIIOBOI'O apryMEHTA.

Havana mareMaTH4eCKOro aHajamu3a

[TocnenoBarenbHOCTH,  €HOCOOBI  3aJaHUsl  MOCIENOBATENbHOCTEH.  MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass U TreoMeTpuuecKass — mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH I'€OMETPHUECKOW IMPOTpEecCH.
@opmyna CIOXKHBIX IPOLEHTOB. Mcnonb3oBaHWe NMPOTPECCHM ISl PEIICHUS PEANIbHBIX 3a1ad
IIPUKIIATHOTO XapaKkTepa.



MHoxkecTBa M JIOTHKA

MHoxecTBO, onepanuu Haj MHOxecTBamH. [{uarpammbl Ditniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'O anmapara Ui ONMCAHUS PEAbHBIX NPOLIECCOB W SBJIECHUN, IPU
pellIeHnH 3a1a4 U3 IPYTuX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yuciia ¥ BbIYMCICHHUA

Hatypanbnble u nensie uncina. [Ipu3Hakyu 1eIMMOCTH LIEIBbIX YUCE.

Crenens ¢ pallMOHAIBHBIM MoKa3aresieM. CBOMCTBA CTENICHHU.

Jlorapudm umcna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTapH(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTApU(PMBI.

[IpeoOpa3zoBaHne BbIpaXEHU, COEPIKALIUX CTENEHH C pallMOHAIbHBIM IIOKa3aTENIEM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

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

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEMaTHUYECKHUX 3aJad U
3a/1a4 U3 pa3IMYHbIX 00J1aCTe HayKu U peanbHON )KU3HHU.

DyHKIUHN U TPaPUKH

Oynkuus. [lepuonnueckue  QyHkiuu. IIpomMexyTku  MOHOTOHHOCTH  (YHKILHUH.
Maxkcumymbl 1 MUHUMYMBI (yHKuu. HauOomnbinee M HauMeHbIllee 3HaueHHE (DYHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

[ToxazarenbHast u gorapudmuueckas GyHKIUU, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEHHBIX CHUCTEM.

Hcnonb3oBanue rpapukoB (QYHKUMH U1 MCCIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPH PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Hayana matemMaTHuecKoro aHajaimsa

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB /IS pEIIEHUS] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31eMEeHTapHBIX (GYHKIMH. DOpMyNbl HAX0XKJIEHUS MPOU3BOJHONW CYMMBI,
MIPOU3BEIEHUS U YaCTHOTO (PYHKUIUH.

[TpuMeHeHne MPOU3BOIHOM K UCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanOoIbIIero 1 HAMMEHbIIET0 3HaYeHNs (QYHKIIMH Ha OTPE3Ke.

[IpuMeHeHre NPOU3BOMHON Al HAXOXACHHUS HAWIY4IIEr0 pEeUIeHHs B MPHUKIaJHbIX
3aja4ax, JiyIs OINpeieJIeHHs] CKOPOCTH Mpolecca, 3aJaHHOr0 pOpMyYIIoN WM rpapUKOM.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpudyeckuid M (QuU3MUECKUil cMBICA. BblumcieHune HHTErpaia Io
dbopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro mnpeamera «MaTemaTtukay JIOJDKHO OOECIeUHMBaTh JIOCTHIKCHHE Ha
YpOBHE cpenHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PEe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTuka
XapaKTepU3YKTCS:

I'paxknanckoe BoCIUTaHUE:

c(OpPMUPOBAHHOCTBIO TIPAXKIAHCKOW MO3MLIMM OO0ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOrO OOIIECTBA, MPEJCTaBICHUEM O MaTEMaTHYEeCKHX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUI, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMpOCHI M Mp.), YMEHUEM B3aMMOJCHCTBOBATH C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U Ha3HAYCHUEM.

[TaTproTHueckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON IPpa)KTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOALIEMY pPOCCHUUCKOM MaTEeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUUCKOM MaTEMAaTHYECKOM IIKOJIbI, K WCIOJb30BAHUIO ITUX
JTOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHSIX, Cepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAyKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIaZa B IIOCTPOCHHUE
YCTOWYHBOTO OyIYIIETO.

DcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHWEM K MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXJIeHUil; BOCIPUMMYHBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

®uU3nYECKOe BOCITUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B HHTEpecax
3I0pOBOTO U 0e30macHOro obpasa >XKU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHUe, cOATAaHCHUPOBAHHBIA PEKUM 3aHATHUN M OTABIXA, peryispHas (u3ndeckas
AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JEeSITENIbHOCTBIO.

TpynoBoe BocIUTaHHE:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K pa3IMYHBIM
cdepam mpohecCHOHATBHON JIeATEIbHOCTH, CBS3aHHBIM C MAaTeMaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel mpodeccuu U peanr3oBbIBaTh COOCTBEHHbIE
’KU3HEHHbIC IIJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTBHIO K MaTeMaTH4eCKOMY OOpa30BaHHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHWU BCEH JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PEIICHUH IPAKTUYECKUX 3a]]a4 MATEMaTH4YE€CKON HApaBJIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE!

c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYNbTYpbl, NMOHUMAaHHEM BIUSHUS COLHUAIbHO-
HPKOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE INPUPOAHONW M COLMAIBHON Cpeabl, OCO3HAHUEM



I00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOiieM; OpueHTaluel Ha  MpUMEHEHUe
MaTeMaTUYECKUX 3HAHUMN Ul pelIeHMsl 3a7ad B 00JIaCTU OKpYXaloUle cpeibl, IIIaHUPOBAHUS
MIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPY)KAIOILIEH CPEJIbI.

[{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ui pa3BUTUS LMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTEMAaTHMKW W MAaT€MaTUYeCKOW KYJbTYpOHM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IHPOEKTHYHO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTo mpeaMera «MaTteMmaTHKa
XapaKTepU3YIOTCS  OBJAJCHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCBUaMlU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
OelicmeusmMu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCo8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NenUCTBUS:

® BBIABIIATH M XapaKTEPHU30BATh CYIICCTBCHHBIC MPU3HAKUA MATEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH OMPEAENCHUsI MOHSATHUI;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKANN, OCHOBAHHS /ISl 0000IIeHNUS
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHUHHUMATH, (HOPMYIHPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPIUTEIbHBIE H
OTpHIIATENbHBIC, €IMHIUYHBIC, YACTHBIE U O0IINE; YCIOBHBIC;

® BBIABIIATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKICHUSAX; MpeIiaraTb KPUTEPHUH JUTSI BBISBIICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JleNaTh BBIBOJIBI C HMCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSITEIIFHO JJOKA3aTeIhCTBA MATEMAaTHIECKUX YTBEPKACHUH (TIpsIMBbIE
U OT TMPOTUBHOTO), BBICTPAMBATh ApPTyMEHTAIMIO, MPHUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpATH Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelieHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YIETOM CaMOCTOSATENBHO BBIICICHHBIX
KpUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUA:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUI ~ MHCTPYMEHT  IO3HAHUS;
(dbopMynHpoBaTH BONPOCH], (PUKCHUPYIOIIKNE MPOTHUBOPEUHE, MPOoOIeMy, YCTaHABIUBATD
UCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATh CBOIO IIO3UIHIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCICIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyecKoro oObeKTa, SBICHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy O0OBEKTaMH, SIBIICHUSIMU, MPOIIECCAMHU;



® CaMOCTOATENIbHO  (OpMyIHpOBaTh OOOOIIEHHUS M  BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOIO HAOJIIOJCHMS, UCCIIEOBAaHMs, OLEHUBATh JTOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

® [IPOrHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOLIECCA, & TAK)KE BbIIBUIATh MPEATIONI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUIMTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUIsl pELIEHNUs 3a1a4H;

e BpIOMpaTh HMHPOPMAIMIO M3 HWCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIU3UPOBATDH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3IMUYHBIX BUIOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HMH(OpPMAIUIO, MPEACTaBIATh €€ B pa3IMyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KoMMyHUKamueHvle Oelicmsus, 00ecneyusaiom chopmuposaHHOCmb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHMs B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 1O XOAY pEIleHus 3a/1a4i, KOMMEHTHPOBATh
MIOJIy4EHHBIA pe3yibTarT;

e B X0jie 0OOCYXKIEHHS 3a[]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI, TPOOIJIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEW, HAIEJIEHHbIE HAa TIOUCK pELIEHUs;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrMX YYacTHUKOB JIMAJOra,
OoOHapyKUBaTh pazIMune U CXOJCTBO MO3ULHI; B KOPPEKTHOH dopme GpopMyaHpoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

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

CoTpyIHUYECTBO:

® [IOHMMaTh U HUCIOJIB30BaTh MPEUMYIIECTBA KOMaHAHONW W MHIUBUIYaTbHOW pabOTHI
OpU pelIeHuH Y4YeOHBIX 3a/Jady, NPUHUMATh Ieb COBMECTHOW JeATEelbHOCTH,
IUIAHUPOBaTh OpPTaHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBApUBATHCS, OOCYKJAaTh TPOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKHX JIIOACH;

® y4acTBOBAaTh B IPYMIOBBIX popmax paboThl (00Cyk1eHusI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOTHl M KOOPAMHHMPOBATH CBOHU
JIeMCTBUS C IPYTHMH YiICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OO
IPOAYKT 110 KPUTEPUAM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBHS.

3) Vuusepcanvuvie pecynamusnsie oeticmeusi, odecneuugaom opmMuposanue CMvlci08bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.



Camoopranu3zanus:

COCTaBJIATH IUIAH, aITOPUTM PEUICHHS 3a/a4d, BEIOMpATh CIIOCOO peHieHHs ¢ y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb:

e BJAJCTh HABBIKAMU I[103HABATENbHON pediekcun Kak OCO3HAaHUS COBEpIIAEMbIX
JNEHUCTBUI HM MBICIUTENBHBIX IIPOLIECCOB, WX pE3YNbTAaTOB; BIAJETh CrocobaMu
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIPOLECcCa W PE3yJbTaTa PELICHUs MaTeMaTU4YeCKOH
3a/1a4u;

® [IPEIBUAECTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PELICHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIH U YCJIOBUAM, OOBSCHATH MPHUYUHBI
JOCTHIKEHUSI WM HEIOCTIKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATbBI
OcBoenue yuebHOro kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpeznHero obuiero o0pa3oBaHus JTOJDKHO 0OecIeunBaTh JOCTHKEHUE CIIETYIOMINX IPEeIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KUIACC

Yuciia ¥ BIYHCICHUA

OnepupoBaTh MOHATHSMH: PaIllMOHATBHOE M JEHCTBUTEIBLHOE YMCIO, OOBIKHOBEHHAs U
JeCSITUUHas APOOb, MPOLEHTHI.

BeimonHATe  apudmerndyeckue ONepalud ¢ PalUOHAIBHBIMU M J€HCTBUTENBHBIMU
YHUCIIAMH.

BoinonuaTe nmpuOAMKEHHBIE BBIYMCICHUS, MCIONb3Ys IpaBUila OKPYIJIEHMsS, [JeNaTh
IIPUKHJIKY U OLICHKY p€3yJIbTaTa BIYUCIICHUI.

OnepupoBaTh HNOHATHSAMM: CTENEHb C LEJbIM TOKa3aTesleM; cTaHaapTHas (opma 3amnucu
NeMCTBUTENILHOTO YKCIa, KOPEHb HATYPaJbHON CTENEHH; HCIIOJIb30BaTh MOAXOJAIIYI0 (OpMYy
3aIMCH IEUCTBUTENIBHBIX YACEN JJI PEUICHUS TPAKTUYECKHUX 3a/1a4 U IIPEICTABIICHUS IaHHBIX.

OnepupoBaTh IMOHATUSAMH: CHHYC, KOCMHYC W TAaHITE€HC IPOU3BOJBHOIO  YIUIA;
UCIIOJIb30BaTh 3aMCh IPOM3BOJIBHOIO YIJla uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHUs M HEPABEHCTBA

OrnepupoBaTh MOHATHAMM: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO; ILI€JIOE, PAIMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHHUE;

BomonHATe  npeoOpa3oBaHUs ~ TPUTOHOMETPUUYECKMX  BBIPAKEHUM W pemiaTth
TPUTOHOMETPUYECKUE YPABHEHUS.

BoimonHaTe npeoOpa3oBaHMsl LENbIX, PallMOHANBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIE TUIIBI LEBIX, PALIMOHATIBHBIX U UPPALMOHAILHBIX YPABHEHUI U HEPABCHCTB.

IIpuMeHATh ypaBHEHHUs U HEPABEHCTBA I PELICHUs MAaTeMATHYECKUX 3a7ad U 3a7ad U3
pa3IMYHBIX 00JIaCTe HAYKU U peabHON )KU3HH.

MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATh BBIPAKECHHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 33Ja4yM, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.



DOyHKIUM U rpadpuku

OnepupoBath MOHATUSAMU: QYHKIUS, CIIOCOOBI 3a1aHus (QYHKIUU, 00IACTh OMpEeIICHUs
¥ MHO>KECTBO 3Ha4eHUH QPYHKIUH, rpaduK QYHKIMH, B3AUMHO OOpaTHBIC (PYHKITUH.

OnepupoBaTb MOHATUAMHM: YETHOCTb M HEYETHOCTh (YHKUMH, HyId (QYHKLUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 PELICHUsT yPaBHEHUH.

Crpouth U yMTaTh rpaduku JTUHEHHOW (YHKIMHU, KBAAPATHYHOW (YHKIIHMH, CTETICHHOU
(YHKLNU C LENbIM [10Ka3aTeIeM.

Hcnonb3oBare rpaduku GYHKUMN U1 UCCIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH Npu
pelIeHnH 3a1ad U3 JAPYruxX y4eOHBIX NPEIMETOB M pealbHOW JKM3HM; BBIpAXaTh (OpMyIaMu
3aBHCUMOCTH MEX/1Y BETUUNHAMH.

Hauyana maTeMaTH4eCKOro aHAJIN3a

OnepupoBaTb MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(MeTHUecKass U IeOMeTpHuecKas
IIPOTPECCHH.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBAIOIIAasi TEOMETPpUYECKast IPOTPECCHs], CyMMa
0eCcKOHEUHO yOBIBaOIIEH reOMETPUYECKOI POrpeccHH.

3aaBaTh NOCIEI0BATEIBHOCTH PA3JIMYHBIMU CIIOCO0AMH.

Hcnonp30BaTe CBOWCTBA TOCIIENOBATEIBHOCTEH M MPOTPECCHI ISl PEIIEHUS] PeabHBIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MuoxecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAI[UH HAJ MHOXKECTBAMHU.

Hcmonp30BaTh TEOPETHKO-MHOKECTBEHHBIHN anmapar JJisi OMUCAHUS pealTbHBIX MPOIECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX TPEAMETOB.

OnepupoBaTh MOHATUAMU: ONpEEICHUE, TEOpeMa, CIECTBUE, 1I0Ka3aTeIbCTBO.

11 KJIIACC

Yuciia 1 BbIYMCICHUSA

OnepupoBaTh MNOHATHSIMM: HATypaJlbHOE, I1€J0€ YHUCIO; MHCIONb30BaTh MpPHU3HAKU
JEIUMOCTH LIEJIBIX YUCE, Pa3JIOKEHUE YHUCIIAa HA TIPOCTHIE MHOKUTEIN I PELICHUS 3a1ay.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yucia, JECATUUHbIE U HATypallbHbIE JIOTapU(PMBbI.

YpaBHeHus1 M HEpaBEHCTBA

[IpumeHsTh CBOMCTBa CTENMEHU Uil TNPeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
MOHATUSAMM: IIOKA3aTelIbHOE YpAaBHEHUWE U HEPABEHCTBO, pEIIATb OCHOBHBIC  THIIBI
MTOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

BeimonHsaTe mpeoOpa3oBaHus BBIPAKEHUH, COJAEpKAlIMX Jorapudmbl; OMEpUpOBATH
HNOHATUSAMH: JIOTapU(MHUUYECKOE YpaBHEHHE U HEPaBEHCTBO, pellaThb OCHOBHBIE THUIIBI
JorapupMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OrnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEWHBIX YPAaBHEHUHN U €€ PEIICHHE; UCIOJIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM JUIS PEILICHUS IIPAKTUYECKUX 3a/1a4.

Haxonuts pemieHus NpocTeMInX CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHUS,
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIIEN0BATH IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM armapaTa anreOpbl.



DOyHKIUM U rpadpuku

OnepupoBaTh MOHATUSMH: MEpPUOANYECKas (YHKLIUSA, TNPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIIee U HAUMEHbIIEe 3HAYeHUs (YHKIHUU Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX IS UCCIeI0BaHUS QYHKIINH, 3a1aHHOM rpaduKoMm.

OnepupoBaThb  MOHATHSAMH:  TpadUKH  TMOKa3aTeNbHOM,  Jorapu@Muueckoil  u
TPUTOHOMETPHUUYECKUX (PYHKIHI; N300pakaTh X Ha KOOPJUHATHOM TNIOCKOCTH M MCIOJIb30BAThH
JUISL PeLICHUs] yPAaBHEHUH 1 HEPABEHCTB.

N3o0pakaTh Ha KOOPJAMHATHOM TIUIOCKOCTH TpaduKH JIMHEHWHBIX YpaBHEHUH W
MCIIOJIb30BATh UX JUIS PEIICHUS] CUCTEMBbI JINHEHHBIX ypaBHEHUI.

Hcnonb3oBate Tpapuku (QYHKUIUN A7 MCCIEIOBAHUS NPOIECCOB M 3aBHCUMOCTEH W3
JIPYruX y4eOHBIX JUCHUILINH.

Hauyana maTeMaTH4ecKoro aHajaimu3a

OnepupoBaTh  MOHATHSMH:  HENpepbIBHAS  (QYHKIMSA;  MNPOM3BOAHAs  (PyHKUIHU;
UCTIOJIF30BaTh T€OMETPUIECCKHUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM IS peIICHHS 3a/1a4.

Haxoaute mpom3BOAHBIE 3JEMEHTApHBIX (DYHKIHMA, BBIYHACIATH INPOU3BOJHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIUH.

Hcnonp30BaTh MPOU3BOJHYIO ISl HUCCIENOBaHMS (YHKIMHM HA MOHOTOHHOCTH H
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThI UCCIEIOBAHUS K TOCTPOSHHIO TPa(UKOB.

Hcnonp30BaTe MPOM3BOAHYIO JUISI HAXOXKACHUS HAWIYUYIIETO PEIICHHs B NMPUKIAJHBIX, B
TOM YHUCJIE COIIMAIbHO-9KOHOMHYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: MEpPBOOOpa3Has U MHTErpai; MOHUMAThb T€OMETPUYECKHH U
(bu3nyecKkuil CMbICT UHTErpaa.

Haxomute mepBooOpa3Hble dJIeMEHTAPHBIX (DYHKIUI; BBIYUCIATH MHTETpal Mo (popmyre
Hrrotona—Jleitbnumna.

Pemate nmpuknaaHele 3a/1a4d, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHYECKOI0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
MHO€eCTBa palliOHATBHBIX U https://resh.edu.ru/subject/51/
1 JICUCTBUTEIIbHBIX Yncesl. PalioHanbHbIe 14 1
yYpaBHEHHSI U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTEneHb ¢ 1eNTbIM 5 https://resh.edu.ru/subject/51/
MoKazarenem
3 Apudmerndeckuit KOpeHb N—0ii CTENCHU. 18 1 https://resh.edu.ru/subject/51/
WppanmonansHbie ypaBHEHUS! 1 HEPaBEHCTBA
Dopmybl https://resh.edu.ru/subject/51/
4 TpUroHOMETpHUH. TpUroHOMETpHUUYECKHE 22 1
ypaBHEHHS
5 [TocnenoBaTenbHOCTH M IPOIPECCUU 5 https://resh.edu.ru/subject/51/
6 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AIUS 3 1 https://resh.edu.ru/subject/51/
3HAHUHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuyeckue
n/n MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
CreneHp ¢ paloOHaIbLHBIM I0Ka3aTeNIeM. https://resh.edu.ru/subject/51/
1 [TokazarenpHas pynkuus. [lokazarenapHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapupmudeckast GyHKITHSL. https://resh.edu.ru/subject/51/
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuueckre GYHKIHHA U UX https://resh.edu.ru/subject/51/
3 rpaduxu. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 IIponsBonnas. Ilpumenenne npon3BogHON 24 1 https://resh.edu.ru/subject/51/
5 VIHTErpa ¥ ero IpUMeHeH s 9 https://resh.edu.ru/subject/51/
6 CrcTems! ypaBHermii 12 1 https://resh.edu.ru/subject/51/
7 HaTypasbHble i [e/bie Tucia 6 https://resh.edu.ru/subject/51/
8 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 18 5 https://resh.edu.ru/subject/51/
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




