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MOACHUTEJIbHAS 3AITMCKA

PaGouas mporpamma ydeOHOTO Kypca «Anredpa U Hadaisa MaTeMaTHIEeCKOTO
aHanau3a» 0a30BOro ypoBHs it oOydaronmuxcst 10 —11 kmaccoB pa3pabotaHa Ha
ocHOBe DeiepalibHOTO TOCYIaPCTBEHHOT'O 00pa30BaTENBHOTO CTaHAAPTa CPETHETO
oOmiero oOpa3oBaHus, C YyYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, U TPAJAUIUNA POCCUHCKOTO
oOpazoBanus. Peanmmzaiusi mporpaMMbl 00ECTIEUYMBACT OBIAJACHHE KIFOUEBBIMU
KOMITETCHIIUSIMH, COCTAaBIISIONIMMH OCHOBY JUIsl CAMOPa3BUTHS U HEMPEPHIBHOTO
oOpa3oBaHus, IEIOCTHOCTD OOMIEKYJIBTYPHOTO, IUWYHOCTHOTO M TIO3HABATEIHHOTO
Pa3BUTHS JTMYHOCTH O0YJAFOTIINXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTH4YE€CKOTO aHAINU3a» SIBJSIETCS OJAHUM U3
HauOosiee 3HAUYMMBIX B MpOrpaMMe CTaplield UIKOJIbI, IOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECMEYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Juisi HM3y4eHHs] BcCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMUPYET JTOTHUYECKOE U
abCTpakTHOE MBIIUICHUE YYaIlUXCs Ha ypOBHE, HEOOXOIWMOM [UIsl OCBOCHHS
KypcoB HH(OpPMATHUKH, OOILIECTBO3HAHMs, HCTOPUM, CJIOBECHOCTH. B pamkax
JAHHOIO Kypca ydauiuecs OBJIQJICBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOU
HayKHu, KOTopas (popMyJIUpyeT CBOU JOCTHKEHHSI B MaTEMaTUUYECKO opMme.

Kypc anrebpsl 1 Hagam MaTeMaTUYeCKOTo aHAIM3a 3aKJIaJbIBA€T OCHOBY JIS
YCHELIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUHU, OHOJOTMH, MOHUMaHUS
OCHOBHBIX TEHJICHUUA HOKOHOMUKM U OOIIECTBEHHOM >KU3HHU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJb30BaTh MX B ITOBCEIHEBHOM XKU3HU. B TOXKE Bpems OBIaJcHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMU MaTeMAaTUYECKUMHU KOHCTPYKLMSIMU
pa3BUBaeT YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3alMI0, a0CTparupoBaHue U
aHaJIOTHI0, POPMHUPYET KpeaTUBHOE U KPUTUUYECKOE MBIIUIeHHE. B Xo7e uzydenus
anreOppl M Hayal MaTeMaTHYECKOro aHajlu3a B CTapuleil MIkoyie ydvaliuecs
[IOJIy4arOT HOBBIA OMNBIT PELIEHUS MPUKIAAHBIX 3a4a4, CaMOCTOSATEIBHOTO
ITIOCTPOCHUSI MAaTEMAaTUYECKMX MOJEIEH PEANbHBIX CHUTYallMi M WHTEPIpETalUU
IIOJIyYCHHBIX  PELICHHWM, 3HAKOMATCA C  NOpUMEPAMU  MaTEMATHYECKHUX
3aKOHOMEpPHOCTEN B IIPUPOAEC, HAyKe M B MCKYCCTBE, C BBLAAIOIIUMMUCS
MaTeMaTUYECKUMU OTKPBITUSMU U UX aBTOPAMMU.

Kypc obOnagaer 3HAYMTENbHBIM BOCHUTATENBbHBIM MOTEHLUUAIOM, KOTOPBIMA
peanu3yeTcsl Kak depe3 y4eOHBI Marepuall, CocOOCTBYIOIUN (HOPMHUPOBAHHIO
HAyYHOTO MHPOBO33pPEHUS, TaK W Yepe3 cheuuduky ydeOHOH AesITeTbHOCTH,
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TpeOyroen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOJOJKUTEILHON
KOHIICHTPALIMM BHUMaHUs U OTBETCTBEHHOCTH 3a IIOJIyYEHHBIN PE3ysIbTar.

B ocHoBe Meromuku oOydeHuss anredpe M HadajlaM MAaTeMaTH4eCcKOro
aHaJIM3a JISKUT JAeSATEIbHOCTHBIN NPUHIIMI 00yYEHUS.

Crpykrypa Kypca «Anredpa 1 Hadajia MaTeMaTUYECKOTO aHAJIN3a» BKIIOYAET
CIIEAYIOIIUE COACPKATEIBHO-METOANYECKUE JUHUU: «YUucna W BBIYUCICHUNAY,
«Dyukuuu  u - rpadpuku»y, «YpaBHeHMS M HepaBeHCTBa», «Hauana
MaTeMaTH4eCKoro aHanusa», «MHoOXkecTBa U JIOTMKa». DBce OCHOBHBbIE
COACPKATEIbHO-METOAUYECKUE JIMHUU H3Yy4aroTCs Ha MPOTSHKEHUU ABYX JIET
oOyuyeHusl B CTapllueil LIKOJIe, €CTECTBEHHO JOMOJHSASA APYTr Apyra U MOCTEIEHHO
HACBIIIASICh HOBBIMM TeMaMM U pasaenamu. JlaHHBIA KypC  SBIISIETCA
MHTErPAaTUBHBIM, TIOCKOJbKY OOBEAMHSET B ce0€ COJAEp)KaHHE HECKOJIbKHUX
MaTeMaTHYeCKUX JAUCUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOXKecTB M Ap. [lo Mepe Toro kak ydvaimuecsi oBiaJeBaloT BCE Oolee
HIMPOKUM MATEMAaTHYECKHUM alapaTroM, Y HUX MOCIEN0BaTENbHO (HOpMUpPYETCS U
COBEPLICHCTBYETCS YMEHHE CTPOUTh MATEMATHYECKYI0 MOJEIb PEaIbHON
CUTyallud, NpPUMEHATb 3HAHUS, IOJIyYeHHble B Kypce «Anredpa M Haudajia
MaTEMAaTUYECKOr0 aHaJIN3a», Ul PEUIEHHUs] CaMOCTOSITEIbHO CHOPMYIUPOBAHHOM
MaTEMaTUYECKOU 3a/1au, a 3aTEM UHTEPIPETUPOBATH IIOIYUYEHHBIN PE3YJIbTaT.

ConepxxaTenbHO-METOANYECKAsA JTUHUA «UucCna W BBIUMCICHUS» 3aBEpPLIACT
(dbopMUpOBaHKE HABBIKOB MCIOIb30BaHUS JEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaToO B OCHOBHOM Mmikoje. B crapmieil mkone ocoboe BHUMaHHUE YJIENseTcs
(OpPMHPOBAHUIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJIb30BAaHUE PA3IMYHBIX (QOpPM 3amucCH JIEHCTBUTEIBHOIO YHCIA, YMEHUE
pPAllMOHAJIBHO BBINOJHATh JEHUCTBUSA C HUMM, JAENaThb IPUKUIKY, OLIEHWBATh
pe3ynpraT. OOydaromuecs NOIY4YarOT HABBIKM TNPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JEUCTBUUA C YMCIIaMH, 3alMCaHHBIMH B CTaHAapTHOW ¢dopme,
WCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKECHHM.

JInnna «YpaBHEHUS M HEPABEHCTBA» PEANU3YETCsl Ha IPOTSHKEHUU BCETO
oOyueHuss B CTaplield IIKOJe, IOCKOJbKY B KaXJOM pasJiele MpOorpaMMbl
MPEAYCMOTPEHO PEIIEHHUE COOTBETCTBYIOIMIUX 3adad. OOyuaroniuecs OBIaJe€BarOT
Pa3IMYHBIMUA METOJAMHU pELICHUS LEbIX, PalUOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHbIX, JOrapuMHUUECKUX ¥  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lomydeHHble YMEHU UCIIOIB3YIOTCS IIPU UCCIEA0BAHUN
(GyHKUMNA C TOMOIIBIO MPOU3BOJHOM, PEIIeHUH MPUKIAJHBIX 3a]ad W 3a/Jad Ha
HaxXOXXJIEHUE HauOOJIbIIMX W HAUMEHbIIMX 3HaueHu ¢QyHkuuu. JlaHHad
coJiepKaTesbHas JIMHUS BKIIOYaeT B ce0s Takxke (OPMUPOBAHUE YMEHUI
BBIMOJIHATH pacu€Tel Mo QopmyiiaM, NpeoOpa3oBaHMs LEIbIX, pPAlUOHAIbHBIX,
MPpPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, 4 TaKXe BBIPAKCHUM,
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COJIEpKalllMX CTENeHUu U Jorapudmel. braromaps u3ydeHuio anredpanveckoro
MaTepuana MPOUCXOAUT  JalbHEWIee  Pa3BUTHE  AITOPUTMUYECKOIO U
aOCTPaKTHOTO MBINUICHUSI YYalIuXcs, (QOPMHUPYIOTCS HAaBBIKA JI€AYKTHBHBIX
paccyxaeHudd, paboTl ¢  CHUMBOJBHBIMH  (QoOpMamH,  MPEICTABICHUS
3aKOHOMEPHOCTE M 3aBUCHMOCTEH B BHUJE PABEHCTB U HEpaBeHCTB. AureOpa
npegiaraet 3(Q(EeKTUBHbIE HMHCTPYMEHTHI JUIsl PpEIICHHUS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7[a4, HArJsJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU KakK
A3BIKA HAYKH.

CopepxxarenbHo-MeToMueckass JUHUA «DYHKIMM U Tpa@UKH» TECHO
HepervieTaeTcs ¢ APYTUMHU JUHUSMH Kypca, IOCKOJIbKY B KAKOM-TO CMBICTIE 3a0aéT
MOCJIEI0BATENBHOCTD U3Y4YEHUS MaTepuaa. N3yuenue CTEIEHHOM,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUM, UX CBOWCTB
U rpaduKoB, UCNOIb30BaHUE (QYHKIUN JUIsl pEeLICHUs 3a/ad U3 JAPYTUX y4eOHbIX
IPEIMETOB U PEAJIbHON KU3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAIU30M,
TaKk W C pelIeHHeM ypaBHEHWH W HepaBeHCTB. [Ipum 3ToM OoJsblioe BHUMaHHE
yaensieTcs: (GOpMHPOBAHUIO YMEHHUS BBIPAXKaTh (POpPMyJaMH 3aBHCHMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YEHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepaTesIbHOM JTMHUM HALEJIeH Ha pa3BUTUE YMEHUMN
YU HaBBIKOB, MO3BOJIAIOIINX BBIpaXaTh 3aBHCHUMOCTH MEXKIy BEIUYUHAMHU B
paznuyHOi (opMe: aHATUTHYECKOW, rpaduyeckoil W ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000LIEHHUIO 1 KOHKPETU3alluH, UCTIOIb30BaHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauwana mareMaTnyeckoro aHaivsa» MO3BOJISET
CYIIECTBEHHO PACHIMPUTH KPYr KaK MAaTeMaTU4YEeCKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYMHBIX 00YYaIOIIKUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh HCCIIEA0BATh U
CTpOUTHh Tpaduku GYHKIUH, ONpenensTb HUX HauOOJIbIIME U HaWMEHBIINE
3HAYECHUsI, BBIYHMCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
YCKOpeHMsl TpoleccoB. JlaHHasg coaepkarenbHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYEeCKHX MOJENeH peaNbHbIX CHUTYalluH,
HaXO0XKJIEHUSI HAWIy4dlIero pelIeHUs B MNPUKIAAHBIX, B TOM YHUCIE COLHAJIbHO-
HPKOHOMHUYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHU MaTE€MaTHYECKOTO aHalIu3a
CIOCOOCTBYET PAa3BUTHUIO a0OCTPAKTHOTO, (hOPMaATBHO-JIOTUMYECKOTO0 U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaThb MPOSBICHUS 3aKOHOB
MaTeMAaTUKM B HayKe, TeXHUKEe U uckyccTBe. OOyuaromuecs y3HAKOT O
BBITAIONINXCST pe3yJbTaTaX, IMOJYYCHHBIX B XOJI€ Pa3BUTHUA MaTEeMAaTHKH Kak
HAyKH, U UX aBTOPaX.

ConepxarenbHo-MeToIMUeCKas TMHUSA «MHOXKECTBa U JIOTHUKa» B OCHOBHOM
MOCBSIIIEHA  DJIEMEHTaM TEOPUM  MHOXECTB. |E€OpEeTHUKO-MHOXECTBEHHBIE
MIPEJICTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTHKH W TPEeararoT
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HanOoJiee YHUBEPCAIBHBIN S3BIK, OOBEAMHSIIONTUN BCE pa3/ieibl MATEMATHKU U €€
NPWIOKEHHUM, OHM CBA3BIBAIOT PAa3HbIE MATEMAaTUYECKHE AUCUUILIMHBI B €IMHOE
uenoe. IloaroMy BakKHO AaThb BO3MOMKHOCTBH IIKOJIBHUKY MOHUMAaTh TEOPETUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKU W HCIONb30BaTh €ro JUis
BBIPAXKEHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hadama MaTEMaTUYECKOTO aHajan3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTE€MaTUYECKOrO0  MOJEIMPOBAHUS, KOTOpPbIE IPU3BaHbI
c(OpMHPOBATh HABBIKK MTOCTPOEHUS MOJEJIEH peajbHbIX CUTyalluii, UCCIIEI0BAHUS
ATUX MOJENIel C MOMOINBIO ammapara ajreOpbl ¥ MaTeMaTUYECKOTO aHaIHu3a |
MHTEPIPETALMNA TOJIYYEHHBIX PE3yJbTaToB. Takue 3adaHusl BILUIETEHbI B KaXIblil
U3 pa3/iesioB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepuall Kypca MIHPOKO UCIIOIb3yeTCs
JUISL pelieHusl TpUKIaaHbIX 3a7a4d. [Ipy peleHnn peanbHbIX MPAKTUYECKUX 3a]ad
ydalecs: pa3BUBAalOT HaOMIOAATEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HKCIOJB30BATh AHAJIOTHIO, 0000MIATh M KOHKPETU3UPOBATH
npobiemy. [esTrenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEUICHUS MPHUKIATHBIX
3a/lady OPraHM3yeTcsl B MPOILECCE M3YyYEHHUs BCEX TeM Kypca «AnredOpa W Havana
MaTeMaTU4YEeCKOr0 aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM muiaHe Ha M3ydeHHME Kypca ajireOpbl W Hayal MaTeMaTU4YeCKOTO
aHanu3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Hezenmo B 11 kiacce, Bcero 3a iBa roga o0yuenus — 170 yacos.
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COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia ¥ BBIYUCTICHUSA

Panmonanpupie yncna. OOBIKHOBEHHBIE U JECATUYHBIC APOOU, MPOLEHTHI,
OeCKOHEYHbIE  IMepUoguYecKkue  ApoOu.  ApupMeTHUYEeCKHe  Olepaluu  C
palMoOHAIbHBIMU YUCJIaMU, TPeoOpa3oBaHus YUCIOBBIX BhIpakeHUH. [Ipumenenue
OpoOeil U MPOIEHTOB Ui PElIeHUs NMPUKIAJHBIX 3aad U3 Pa3IMYHbIX OTpacieu
3HaHUM U PEATbHOM KU3HH.

JlelictBuTenbHbIE 4YMCHA. PalnuoHanbHbIE W HUPPALMOHAIBHBIE YHCIIA.
ApudmMernyeckue ornepanuu ¢ JACHCTBUTENbHBIMH uuciaMu. [IpubnumxénHble
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Cremmenp ¢ menbiM  mokaszareneM. CrammaptHas (Qopma  3ammcu
JeHCTBUTENBHOTO 4ucia. lMcmonb3oBaHue moaxojsmiel  (Gopmbel  3amucu
NEUCTBUTENBHBIX YHCEN ISl PELICHUS MPAKTUYECKHX 3aad M IPEICTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  [leiictBus ¢
apu(PpMETUIECKUMHU KOPHSIMU HATYypaJbHON CTETICHH.

CHHyC, KOCMHYC M TaHT'€HC YMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE TPe0Opa30BaHMUSL.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHU. OcHOBHBbIE
TPUTOHOMETPUUECKHE (POPMYIIBIL.

YpaBHEeHHE, KOpEHb YpaBHEHMs. HepaBeHCTBO, pEIICHHME HEPAaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemenne nppaniOHAIBHBIX YPABHEHUN Y HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpyumeHeHne ypaBHEHHM M HEPABEHCTB K PELICHUIO MATEMAaTHUYECKUX 3a/1a4
M 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PeasIbHOM KU3HHU.

DYyHKIUHN U TPaPUKU

OyHkIus, cnocoOwl 3amanus ¢GyHkuma. [padux  dyakmum. BzammuO
oOpaTHbIe (PYHKITUH.

OO6nactp omnpeneneHuss ¥ MHOKeCTBO 3HaueHuM ¢yHkuud. Hymu dyHkumm.
[IpomexyTkH 3HaKONOCTOAHCTBA. UETHBIE N HEUETHBIE (DYHKIIUH.

CreneHHas (pyHKIMS ¢ HaTypaJbHBIM U LIEJIBIM MOKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS 1-OW CTEIEHHU.
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TpuroHomerpudeckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKITUH 9MCIIOBOTO apryMEHTA.

Hauyaja MaTeMaTHY€CKOI0 aHAJIN3a

ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJIaHUs IOCJIeJ0BATEIbHOCTEH.
MOHOTOHHBIE ITOCIEI0BATEIBHOCTH.

ApudmeTrnyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObIBarommast
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIEH TeOMETPUYECKON
nporpeccun. Dopmyiia CIOXKHBIX MPOUEHTOB. lMcmonb3oBaHHWE mporpeccuu s
pEIIEHUS pealIbHBIX 3a7a4 MPUKIAJHOIO XapaKTepa.

MHoKecTBa U JIOTHKA

MHOK€eCTBO, olepanuu HajJ MHOXXecTBaMu. Juarpammsl Ounepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara s OMUCAaHUS PeabHBIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHUH 3aJ1a4 U3 JIPYTUX YICOHBIX IIPEAMETOB.

Onpenenenue, TeopeMa, CIeACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yucsaa v BbIYHCTEHUS

Hatypanbshbie u nienbie uncna. [Ipu3Haku 1e1MMOCTH HETbIX YUCEIL.

CrerneHb ¢ paluoHAIbHBIM TTOKa3zatesneM. CBOMCTBa CTETICHH.

Jlorapudwm uncna. JleciTHUHbIE 1 HATypaTbHBIE JIOTAPU(PMBIL.

YpaBHeHus U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPKANTUX JTOTapU(MBI.

[IpeoOpa3zoBaHre BBIPAKEHUM, COJEPKAIIUX CTENEHH C PalMOHAIbHBIM
MOKA3aTeJIeM.

[Tpumeps! TPUTOHOMETPUUECKIX HEPABEHCTB.

[TokazaTenbHble ypaBHEHHS 1 HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUsI 1 HEPABEHCTBA.

Cucrtembl TUHEHHBIX ypaBHEHUH. Pelienne mpuKiIagHbIX 3a/ad ¢ TOMOIIBIO
CUCTEMBI JIUHEHWHBIX YPABHEHUN.

CucreMbl ¥ COBOKYITHOCTH PAIlMOHATIbHBIX YPaBHEHUN U HEPABEHCTB.

[Ipumenenue  ypaBHEHUM, CHUCTEM W  HEPaBEHCTB K  PEIICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad M3 pa3iuuHbIX 00IacTeil HAyKH U peabHOU
KU3HU.

DOyHKUNH U TPaPUKH

Oyukius.  [lepuonunueckne  ¢yHkuuud. [IpomMexyTkKMm  MOHOTOHHOCTH
byHKkIuA. MakCUMyMbl B MUHUMYMBI (QYyHKIMU. HamOombliee W HauMEHbIIIEE
3Ha4YeHHe (PYHKLIHUU HA TIPOMEKYTKE.

Tpuronomerpuyeckre GyHKIMHN, UX CBONCTBA U TpadUKH.

[TokazarenbHas u norapudmMuydeckast GyHKIUU, UX CBOWCTBA U IPAPUKH.
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Hcnonp3oBanue rpa@ukoB PYHKIUN JUIsl peIIeHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB GyHKIUN JUIsT KCCIEIOBAHUS TPOIECCOB MU
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPH PEIICHUM 33Jad W3 JAPYruX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajan3a

HenpepobiBHble pyHKIIMU. METOA UHTEPBATIOB JIs PEIICHHS] HEPABEHCTB.

[IpousBoanas  QyHkuuu. ['eoMerpuueckuii ©  (QU3HYECKUI  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTapHBIX  QyHKIUH.  DopMynbl  HAXOXKICHHS
MIPOU3BOJAHON CYyMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHue Mpou3BOAHON K MCCIENOBaHUIO (DYHKIIMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxxienne HanbobIIero 1 HAaMMEHbBIIET0 3HaUeHUsI (PYHKIIMHU Ha
OTpE3KE.

[IpuMeHeHne nNPOU3BOAHOM MU HAXOXKICHUS HAWIY4dlIEero pEUICHUs B
NMPUKIIAHBIX 3aJa4yaxX, Ui ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOTO
dbopmyIoit umu rpaduKoM.

ITepBoo6pa3zHas. Tabnuia mepBooOpas3HBIX.

Wurerpan, ero reoMerpudyeckuid u (u3mveckuil cmbicia. Boluucnenue
uHTerpaina no gpopmyne Herorona—IJleiiOnuna.
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INNIAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yweOHOro mnpeaMmera «MaremaTuka» JOJDKHO 0OecrneunBaTh
JOCTIKEHUE Ha YPOBHE CPEHETO 00IIEro 00pa3oBaHus CIEAYIONUX JINYHOCTHBIX,
MeTarpeAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI MPOrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapaKTepU3yITCS:

I'paxxnaHckoe BOCIUTAaHUE:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUKA 00YYaIOIIEerocsl Kak akKTUBHOTO
M OTBETCTBEHHOIO WI€Ha POCCUUCKOro OOIIEeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
NpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMpP.), YMEHHEM
B3aMMOJICMICTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C UX
(YHKIUSIMU 1 HA3HAYCHUEM.

[TatprnoTnyeckoe BOCIUTAHHKE:

c(hOpPMHPOBAHHOCTHIO POCCUICKON TPakKTAHCKON HIACHTHUYHOCTH, YBAKCHHUS
K IPOIIOMY M HACTOSIIEMY POCCUMCKON MaT€MaTHKH, [ICHHOCTHBIM OTHOLICHUEM
K JOCTHKEHUSAM POCCUMCKHUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4eCKOU
IIKOJIBI, K WCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JPYIMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(OpPMHPOBAHHOCTBIO  HPAaBCTBEHHOTO  CO3HAHUS, JOTHUYECKOTO TIOBEICHWS,
CBSI3aHHOT'O C NMPAKTUYECKUM IMPUMEHEHUEM JOCTHUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO Oy AYIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHU, pacCcyxXJICHUN;
BOCTIPMMMYHMBOCTBIO K MAaTEMaTUYECKUM aCIleKTaM pa3jIMYHbIX BUJOB UCKYCCTBA.

DU3NYECKOE BOCTIMTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
MHTEpECcax 370pOBOro U 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITUU U

OT/bIXa, peryJisipHast dusnueckas AKTUBHOCTb); (du3HUecKoro
COBEPILIEHCTBOBAHH, npu 3AHATHUIX CIIOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

TpynoBoe BocIUTaHUE:
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TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANBHON  JNESITENbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieii mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K  MaTeMaTUYecKoMy OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PELICHUHU IPAKTUYECKUX 3a]1a4 MaTEMATHYECKON HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO SKOJIOTMUECKON KYJIbTYphl, MOHUMAHUEM BIUSHUS
COIIMATIbHO-?KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOM
Cpelbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX MpoldIieM;
OpHEHTAalMell Ha IPUMEHEHUE MATEMATHUYECKMX 3HAHUM U1 pELICHHs 3a1ad B
o0lacTh OKpyXKallled cpeabl, IJIaHUPOBAaHUS TIOCTYNKOB M OIEHKH HUX
BO3MOJKHBIX MTOCJIEACTBUI ISl OKPYKAIOLIEH CPEBI.

[{eHHOCTH HAYYHOT'O IMO3HAHUA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM M  OOIIECTBEHHON NPAKTUKH, IOHUMaHUEM
MaTEMaTUYECKON HayKd Kak cQepbl YeIOBEUECKOW JIeATeTbHOCTH, JTaloB €&
pa3BUTHA WM 3HAYMMOCTH I Pa3BUTHS LUMBWIN3ALWN; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKM ¥ MAaTeMaTUYECKOW KyJIbTypOHM KaK CPEACTBOM IIO3HAHUS MUDAa;
TOTOBHOCTBIO OCYILECTBJIATh INPOEKTHYI) M MCCIEAOBATENBLCKYIO NESITEIbHOCTD
WHJIVBHUIYaJIbHO U B TPYMIIE.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU ~ OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
0elicmeusIMuU, YHUBEPCANTbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvuvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a308vlX KOSHUMUBHBIX NPOYECCO8 00yuarwuxcsa (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcaowe2o  Mupa,  NpuMeHeHue  JI0SUYECKUX,
ucce0o8amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBpie nornueckue AeUCTBUS:

e BBIABIIATHh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOLICHUH MEXAY MOHATUAMU; (OPMYIUPOBATH
OTIpENeNICHNUs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  MpPHU3HAK
Kiaccu(uKaIy, OCHOBAaHUSA JIsi OOOOIICHWS W CPaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3a;
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e BOCIpPUHUMATH, (opmMymupoBaTh U  NPeoOpPa3OBHIBATH  CYXKIACHUS:
YTBEPAUTENbHbIE U OTpULATEIbHBIC, €AMHUYHBIC, YaCTHbIE U OOIIHE;
YCIIOBHBIE;

e BBISBIATH  MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeajiaraTb ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JI€NIaTh BBIBOJIBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHATIOTHH;

e TMPOBOJUTH CaMOCTOSATEIILHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPXKJEHUN (MpsIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemieHUs ydyeOHOM 3ajauM (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIlIEeHUs, BBIOMpaTh HaubOosee MNOAXOMAMMN C Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBspie uccienoBaTenbCKue 1eUCTBUS:

e HCIOJBH30BaTh BOMPOCHI KaK MCCIENOBATEIbLCKUM MHCTPYMEHT IO3HAHMS;
bopMyIupoBaTh BOMNPOCHI, (UKCUPYIOLIUE MPOTUBOpPEUYUE, MpoOIeMYy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIHUI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOATEIHHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEl MaTeMaTHu4ecKOoro
OOBEKTa, SABJICHHS, MPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENIBHO (HhOPMYIUPOBATH 0OOOIIECHUSI M BBIBOJBI MO pe3yjIbTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOIECCA, & TAKKE BbIJIBUTAThH
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabota ¢ undopmarmeii:

e BBIABIATH JACPUIUTHI HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]a4H;

e BbIOMpaTh HWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHOOPMAIIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEeACTaBICHUS;

e CTPYKTYypUPOBaTh MHGOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (opMax,
WLTIOCTPUPOBATH TpadUUuecKy;
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e OIICHUBATH HaAEKHOCTD uHbopMaIu 1o CaMOCTOATEIHHO
c(hOpMyIIMPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvie KOMMyHUKamueHwle Oelicméus, 0becneyusaom

chopmuposaHnocms COYUATbHBIX HABLIKOE 00YYAIOUUXCAL.

Obuenue:

e BOCIpUHUMATh H (OPMYJIHUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCIIOBHSIMHU | IEJISIMH OOIICHHMSI; SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBAThH MOJTYyUYEHHBIN pe3yIbTaT;

e B X0JIe 00CYXXJIEHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY O0CYKIaeMON TEMBI,
POOJIEMBI, peracMou 3aauu, BHICKA3bIBaTh UJICH, HAIICIICHHBIC HA ITOUCK
pEIICHHS; COMOCTaBIATh CBOM CYXKICHHUS C CYXICHHUSAMH JPYTUX
YYaCTHHKOB JHaJIora, OOHAPYKMUBATh Pa3IMYUE€ W CXOJICTBO TMO3UIIUN; B
KOppEKTHOH popme PopMyTHUpOBaTH pa3HOTIIACHUS, CBOU BO3PAKCHUS,

e TMpPEACTAaBIATh  PE3yNbTaTbl  pEIIeHHS  3aJadyd,  JIKCIIEPUMEHTA,
UCCJEIOBAHMS,  NIPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C yUETOM 3a]1a4 MPE3EHTAlUN U OCOOEHHOCTEHN ay TUTOPHUH.

CoTpyaHu4ecTBoO:

e TMOHMMATh W  HCHOOJB30BATh  MPEUMYIIECTBA  KOMaHJIHOH U
WHIUBUYAJIbHOM pabOThl PY PEIICHUH YUEOHBIX 3a]a4; IPUHUMATh 1IEJIb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHHU3alMI0 COBMECTHOM
paboThl, pacrpenensaTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKHUX JIIOJICH;

e y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CYXIE€HHS, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATb CBOM JIEHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

3) Yuueepcanonvie  pezynamuenvie oeticmausl, obecneuusaiom
Gdopmuposanue cCMbICL08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanusi:

COCTaBJIAThH IUIAH, AJITOPUTM PEUIEHUS 3a/1a4u, BBIOUPATH CIOCOO PEIICHHMS C
y4E€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOW MH(pOpMaLUy.

CaMOKOHTPOJIB:

e BIJIAJIETh HAaBbIKAMHU IO3HABATEJIBbHOM pe(IeKCuH Kak OCO3HaHUs
COBEPIIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJE€Th CHOcO0aMU  CaMOINPOBEPKHM, CAMOKOHTPOJS Mpolecca U
pe3ysbTaTa pelueHus MaTeMaTUYeCKOH 3a1auu;
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e TPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPU PELIEHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B [EATEJIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSICHATH
MPUYHHBI JTIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa U Havyalla MaTEMAaTUYECKOTO aHanu3ay
Ha YPOBHE CpEeIHEro oO0IIero oopa3oBaHHs JOJKHO OOECIEeYMBATH JTOCTHXKCHHE
CJICTYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTAaTOB:

10 KJTACC

Yucaa v BIYMCICHUSA

OnepupoBaTh TNOHATUSAMM: PALUOHAIBHOE M JCHCTBUTEIBHOE YHUCIO,
OOBIKHOBEHHAsI M IECATUYHAsS IpOOb, MPOIECHTHI.

Beimonuare  apudmernyeckue  onepauud ¢ PAMOHAIBHBIMU U
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

BoimonHsaTh puOIMKEHHBIE BBIUMCICHUS, UCIIONB3Ys MpaBuila OKPYIJICHHS,
JENaTh NPUKHUIKY U OLCHKY PE3yJIbTaTa BHIYUCICHUMN.

OnepupoBaTh MNOHSATHUSIMHU: CTEMEHb C LEJIbIM IOKAa3aTeJIeM; CTaHIApTHas
dbopma 3ammMcu JACUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPaJIbHOW CTEIICHH,
MCIIOJIb30BaTh MOAXOSIIYI0 (OpMY 3aITUCH JEHCTBUTEIBHBIX YUCET JUIsl PEIICHUS
MPAKTUYECKUX 3a/1a4 U IPEJCTABJICHUS TaHHBIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOTO YIJIa;
MCITOJIB30BaTh 3aMMKCh MPOU3BOJIBLHOTO yTiia Yepe3 OOpaTHbIe TPUTOHOMETPHUCCKHE
byHKIUH.

YpaBHeHUA U HEPABEHCTBA

OnepupoBaTh MOHATUAMU: TOXKIAECTBO, YPAaBHEHHE, HEPABECHCTBO; LEJIOE,
palMOHAIBbHOE, UPPALIMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHHUE;

Breinmonuate npeoOpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUW M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimoHSTh  peoOpa3oBaHus IEIbIX, PAMOHATBHBIX W HPPAIMOHAIBHBIX
BBIDKCHUM U pelaTh  OCHOBHBIE  THUIIBI  LEJIBIX, pPAalMOHAIBHBIX U
UppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHTh YpaBHEHHSI 1 HEPABEHCTBA JJISI PELICHUSI MATEMaTUYECKUX 3a]1a4
W 33J1a4 U3 PA3INYHbIX 00JIaCTe HAYKH U PEATbHON KU3HH.
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MopnenupoBaTh peaibHblE CHUTyallud Ha s3bIKe aiureOpbl, COCTaBIATh
BBIPAQXKEHMsSI, YpPaBHEHMs, HEPAaBEHCTBAa [0 YCIOBUIO 3aJauyd, HUCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa anreopsol.

DYyHKIUN U TPaPUKHU

OnepupoBath MOHATUAMH: (PYHKIHS, CIOCOOBI 3afaHusl (QYHKIMH, 00J1acTh
ONpe/eNeHUs] U MHOXECTBO 3Ha4eHM (yHKuuMu, rpaduk (QyHKUIHH, B3aHMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh TOHATUSAMHU: UYETHOCT W HEUYETHOCTh (PYHKIHMH, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku QyHKUKN AJIs PELLIEHUS] YpaBHEHUI.

Crpoutb U unTaTh rpaduKu JTUHEHHON (DYHKIMM, KBaJAPATUYHOW (HYHKIIMH,
CTENEHHOW (PYHKIMU C LIEJIBIM MIOKA3aTEeJIEM.

Hcnonp3oBath rpaduku (QyHKUIMHA JUIS HCCIENOBAaHUS TMPOIECCOB U
3aBHCUMOCTEN NpU pElIeHUH 3a7ad U3 APYTUX yU4EOHBIX MPEIMETOB U peasbHOM
KU3HU; BBIpAXKaTh (POpMyrIamMu 3aBUCIMOCTH MEX]Ty BETHIHHAMH.

Hauyana mateMaTH4yeckoro aHajausa

OnepupoBaTh NOHATHUAMHU: TOCIEAOBATENbHOCTh, apUPMETHUECKas U
reoMeTpUYeCcKasi IpOrpeccui.

OnepupoBaTh TMOHIATHAMH: OECKOHEUHO YOBIBAIOMIAs TeOMETpUYEeCKas
Mporpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUUECKON MPOTPECCU.

3aaBarh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU.

Hcnonp30BaTh CBOMCTBA MOCIIEOBATEIBHOCTEN U MPOTPECCUM JUIsl PEIICHUS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMH: MHOXKECTBO, ONlEpaIlMH HaJ] MHOKECTBaMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil  ONMCaHUus
pealbHBIX TPOIECCOB W SBICHUH, MPH PEIICHHH 3aJad M3 JAPYTUX YIeOHBIX
PEIMETOB.

OnepupoBaTh  HOHATUSAMHU: omnpejeNieHue,  Teopema,  CJEICTBHUE,
J0Ka3aTeNbCTBO.

11 KIIACC

Yucsaa v BbIYHCTEHUS

OnepupoBaTh TMOHATUSMU: HATypaJIbHOE, I€JI0€ YHUCJIO;, HCIOIb30BaTh
MPU3HAKU JETUMOCTH IENBIX YUCEIl, PA3JIOKCHUE YHClia Ha TIPOCThIE MHOKUTEIH
IS peleHust 3a1ad.

OnepupoBath MOHSATHEM: CTETICHD C PAIMOHAILHBIM TTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSAMU: JorapuPM UKCa, JECATUYHBIE W HATypalbHbIC
JoTapu(MmBeI.
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YpaBHeHUS U HEPABEHCTBA

[IpumeHaTs CBoOMcTBa CcTemeHM i NpeoOpa3oBaHUsl  BbIPAKEHUM;
ONEPUPOBATh MOHATUSMM: IOKA3aTENIbHOE YPAaBHEHUME W HEPABEHCTBO; PELIATH
OCHOBHBIE THIIbI [IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Bomonusate mnpeoOpa3oBaHMsl  BBIpOKEHUHM, coAepKalluxX Jorapudmsl;
ONEpUPOBATh NOHATUAMU: JIOTApU(PMHUUECKOE YpPAaBHEHUE U HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI TOrapu(MUUYECKUX YPABHEHUI U HEPABEHCTB.

Haxoaute pemenus npocTeENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMHU: CHCTEMA JIMHEWHBIX YpPAaBHEHUN U €€ DPEIICHHUE;
UCII0JIb30BATh CUCTEMY JIMHEHUHBIX YPABHEHUN [ PEILICHUSA TPAKTUYECKUX 3a/1a4.

Haxonuts pelieHuss NpoCTEUIINX CUCTEM U COBOKYIIHOCTEH PalMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MonenupoBaTh peanbHblE CHUTyallud Ha S3bIKE aiureOpbl, COCTaBIATh
BBIDAXKCHUS, YPABHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBUIO 3aJayy,
MCCJIEeI0BATh MOCTPOECHHBIE MOJIENU C UCIIOJb30BAHUEM anmnapara ajareOphl.

DYyHKIUN U TPaPUKHU

OnepupoBaTh MNOHATUAMU: TEepUOAMYECKas  (QYHKUUS, TMPOMEKYTKH
MOHOTOHHOCTH (YHKIUH, TOYKH OJKCTpeMymMa (yHKUUH, HauOojbliee WU
HauMeEHbIlIee 3HAYeHUS (PYHKUMU Ha MPOMEXKYTKE; HCIONb30BaTh X IS
UCCIEeI0BaHNS (PYHKIMH, 3aJaHHOMN rpa)uKoM.

OmnepupoBaTh MOHATHAMH: TpapUKH MOKA3aTEIbHOH, JIOTapu(pMUUECKONH U
TPUTOHOMETPUUECKUX (YHKIUH; N300paxaTb UX Ha KOOPAMHATHOW IJIOCKOCTU U
WCIIOJIb30BaTh JJIsl PELICHNS] YPAaBHEHNUN U HEPABEHCTB.

N300paxxatb Ha KOOPAMHATHOM IJIOCKOCTH T'paMKU JTUHEHHBIX ypaBHEHHI
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBate rpaduku (QyHKUMHA JUIs HCCIENOBaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHajmu3a

OnepupoBaTh MOHATUSAMU: HENPEPBIBHAS (YHKIIMS; TPOU3BOAHAS (YHKIUH;
UCMOJIb30BaTh T€OMETPUUYECKUN U (PU3NUYECKUN CMBICT IPOU3BOJHON JUIsl pELICHHUS
3a7ad4.

HaxonuTe mpon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIATH MPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIHIA.

Hcnonp30BaTh MPOU3BOJHYIO JISl UCCIIEOBaHMS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEIOBAHUS K TOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTe NMPOM3BOAHYIO JUISl HAXOXKACHUS HAWIYYLIETO PEIICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATHAMH: TepBOOOpa3Hasi W  HHTErpayl; I[OHUMATh
reOMETpUYEeCKUi U (PU3MUECKUIN CMBICI HHTErpaa.
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Haxonute mepBooOpa3Hbie dIeMEHTAPHBIX (DYHKIIHMM; BBHIYHCIATH MHTETPAT
no ¢popmyiie Herorona—Jleitouuna.

Pemate mpukiagHbie 3aavyd, B TOM YHCIIEC COIMATHLHO-3KOHOMHUYECKOTO H
bu3nYeCcKOro XapakTepa, CpeICTBAMU MAaTEMaTHIECKOTO aHaJIHN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunmMeHoBaHHE pa3/iesioB U TeEM
NMpPOrpamMmmbl

KoanuyecTBO 4acoB

Bcero

KoHnTposbHbI
e padoTsl

IIpakTH4eckue
padoThI

DJICKTPOHHBIE
(undposbie)

o0pa3oBaTe/ibHbIE

pecypcsl

MHokecTBa pallMOHAJIbHbBIX U
JNEUCTBUTEIILHEBIX YHcel. PanonanbHbIe
YpPaBHEHUS U HEPABEHCTBA

14

Oynkiun 1 rpaguku. CTeneHs ¢ 1eIbIM
HOKa3aTeseM

Apudmernueckuii KOpeHb N—0il CTENeHu.
HppannonaneHble ypaBHEHNsI U HEPABEHCTBA

18

DopmyJibl
TPUTOHOMETPUU. TPUTOHOMETPUYECKUE
ypaBHEHUS

22

[locnenoBarenbHOCTH U IPOTPECCUH

[ToBTOopenue, 00001IEHNE, CUCTEMATH3AIHS
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
n/n NPOrpamMMmsbl Bcero Konrpoabiibt TpaxTiieckue o0pa3oBaTe/bHbIC
e padoThI padoThI pecypesI
Crenens ¢ paliMoOHaIbHBIM IIOKA3aTEIIEM.
1 [TokazatenbHas ¢pyukums. [lokazarensHbie 12 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKUIuUS.
2 Jlorapugmuueckue ypaBHEHHs U 12
HEPABEHCTBA
TpuronomeTrpuyeckue GyHKIIUN U UX
3 rpaduku. TpuroHoMmeTpudeckue 9 1
HEpaBEHCTBA
4 [IpousBognas. [IpumeHeHre MpoOrU3BOAHOMN 24 1
5 NHTerpan u ero npumMeHeHus 9
6 Cucrembl ypaBHEHUI 12 1
7 HarypainbHble U 11enble ynciia 6
2 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS 18 )
3HaAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0
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IHOYPOYHOE IIJIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsbI

IIpakTHyeckne
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
mudpoBbIe
o0pa3oBaTte/ibHbIE

pecypcesl

MHoecTBO, oniepaluy HaJl MHOKECTBAMHU.
Huarpammsl Diinepa—Benna

PaLII/IOHaJ'IbHBIC ypcita. OOBIKHOBEHHEIE U
JIeCATUYHbIE JPOOH, POLIEHTHI,
OecKOHEUYHbIE TIEPHOAMUYECKUE Tpodu

Apudmernueckue onepanum ¢
paloOHaIbHBIMU YHCIIAMH,
npeoOpa30BaHus YUCIIOBBIX BBIPAKEHUIN

[Tpumenenue apoGei ¥ NPOLEHTOB IS
pELIECHUS IPUKIIAJHBIX 3a1a4 U3 PA3IMYHBIX
OTpaciei 3HaHUW U peanbHOU KU3HU

[Tpumenenue apobeit U MPOIEHTOB AJIs
PEIICHUS IPUKIAIHBIX 3379 U3 Pa3THYHbIX
oTpacJieil 3HaHUH 1 peaIbHON KU3HU

JlewicTBuTenbHbIC yncia. PanimoHaabHbIE U
MppaluyoHaJIbHbIE YUCa

Apudmernueckue oneparuu ¢
JeHCTBUTENLHBIMU YNCIIAMHU

[TpubnmxEHHBIE BEIYMCICHNS, IPAaBUIIA
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN
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ToxaecTBa U TOXKASCTBEHHEIC

9
npeoOpa3oBaHUs
10 VYpaBHEHHE, KOPEHb YPABHEHUS
11 HepaseHcTBO, pellieHrEe HEpaBEHCTBA
12 Meron uHTEpBaAIOB
13 Pemienue nenbix U 1poOHO-paliMOHATIBHBIX
YpaBHEHMI U HEPABEHCTB
KonTtponbHas pabora o teme "MHOXecTBa
14 PalMOHAJIBHBIX U JIEUCTBUTEIbHBIX YUCEN.
PantmonanbsHbIe ypaBHEHHS U HEPABEHCTB"
15 OyHKIHSA, CIOCOOBI 3aAaHus (PYHKIIUH.
B3aumuo oOpartHbie (HyHKIMA
I'padux Gynkiuu. O61acTh ONpeneneHus 1
16 MHO’K€CTBO 3HaueHui ¢pyHkiuu. Hynu
¢ynkuuu. [IpoMexxyTKH 3HAKOIIOCTOSTHCTBA
17 YértHble ¥ HeUETHBIE (QYHKLIUU
CreneHsp ¢ 11eTIbIM IOKA3aTeNIEM.
18 CrannaptHas Gpopma 3amucu
JIEMCTBUTENBHOIO YHCIIA
Hcnonp3oBanue noaxozsiei GopMbl
19 3allUCH JeMCTBUTENIbHBIX YUCEN IS
pelIeHus: IPaKTUYECKUX 3a1a4 U
NPECTaBICHUS JaHHBIX
CrenenHas GyHKIMS C HATypalbHBIM U
20 LeNbIM ToKa3aTeneM. E€ cBoiicTBa u
rpaduk
21 Apudmernueckuii KOpeHb HATYPaTbLHON

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 26-coo ot 11.03.2024. NcnonHutens: MaTiowmH B.H.
Ctpanuua 21 n3 37. Ctpanuua cosgara: 11.03.2024 08:24

0l INEKTPOHHBIA
=¥ TATAPCTAH



CTCIICHHU

22

ApudpmeTnueckuil KOpeHb HaTypaibHOU
CTEIIEHU

23

CBoiicTBa apu(phMeTHYECKOTO KOPHS
HaTypaJbHOHN CTEIICHU

24

CBoiicTBa apu(pMETHYECKOTO KOPHS
HaTypaJbHOH CTENEeHU

25

CBoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOMN CTENIEHU

26

eticTBus ¢ apuMeTHUESCKIMHU KOPHAMU
N—O0il CTENEeHH

27

JleiicTBUsI ¢ apu(PMETUUECKUMU KOPHIMHU
N—OW CTENEHN

28

JleiicTBUsI ¢ apu(PMETUUECKUMU KOPHIMHU
N—OW CTENEHU

29

JeiicTBust ¢ apupMeTHUECKUMU KOPHIMH
N—Ooil CTENEHHU

30

JeiicTBust ¢ apupMETHUECKUMU KOPHIMH
N—OU CTEeNEeHU

31

Pemenne nppanvoHaabHbIX YPaBHEHUN U
HEPABCHCTB

32

Pemenne nppanvoHaabHbIX YPaBHEHUN U
HEPaBEHCTB

33

Pemenne nppalinoHaabHbIX YpaBHEHUH U
HEPABEHCTB

34

Permenue nppaioHalbHBIX YPaBHEHUH 1
HEPaBEHCTB
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Pemenne nppalinoHanbHbBIX YpaBHEHUH U

35 1
HEPaBEHCTB

36 CaoiicTBa U rpauK KOpHS N-OM CTENEHU 1

37 CoiicTBa u rpauk KOpHS N-0if CTeTIeHU 1
KonrponbHas pabora no reme

18 "ApupMeTHuecKuii KOpeHb N—Oi CTETIEHH. |
HppauyoHanbHble ypaBHEHUS U
HepaBeHcTBa"

39 CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOIO 1
apryMeHTa

40 CuHyC, KOCHHYC U TAHT€HC YHCJIOBOTO |
apryMeHTa

A1 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC |
YHUCIJIOBOT'O apryMeHTa

4 ApKcUHYC, apKKOCHUHYC U apKTaHI'€HC |
YHUCIIOBOT'O apryMeHTa
TpuronomeTpuyeckas OKpyKHOCTb,

43 OIIpEIEJICHUE TPUTOHOMETPUYECKUX 1
(YHKINH YUCIIOBOTO apryMEHTa
TpuronomeTpuyeckas OKpyKHOCTb,

44 onpeAeieHue TPUTOHOMETPUUECKUX 1
(YHKINI YUCIIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

46 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI 1

47 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

48 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

49 [IpeoOpa3zoBaHne TPUTOHOMETPUICCKUX 1
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BBIPAKEHU

[IpeoOpazoBanre TPUTOHOMETPUIECKUX

50 . 1
BBIPaXKEHUM

51 ITpeoOpa3oBaHnEe TPUTOHOMETPUUECKUX |
BBIPAKCHUN

5) ITpeoOpa3oBaHnEe TPUTOHOMETPUUECKUX |
BBIPAKCHUN

53 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAKCHUN

54 Pelnienue TpUroHOMETpUYECKUX YpaBHEHUN 1

55 Pemenne TpUroHOMETpUYECKUX yYpaBHEHUN 1

56 Pemenue TpUroHOMETpUYECKUX YPaBHEHUI 1

57 Pelenue TpUroHOMETPUYECKUX YPaBHEHUN 1

58 Pelienue TpUroHOMETpUYECKUX YPaBHEHUI 1

59 Pemenne TpUroHOMETpUYECKUX yYpaBHEHUI 1
KonTponbHas padota no teme "dopmysis

60 TPUTOHOMETPUH. TPUTrOHOMETPUYECKUE 1
ypaBHeHus"
[TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS

61 nocienoBareibHocTe. MOHOTOHHEBIE 1
MOCJIE0BATEIBHOCTH
Apudmernueckas 1 reoMmeTpudecKas

2 nporpeccuu. Mcnonb3oBannue nporpeccuu |
JUIsl pELICHNUs PEAJIbHBIX 3a]a4
IIPUKJIAJHOTO XapakTepa

63 beckoneuHo yObIBaroIiasi reoMeTpruyecKas 1

nporpeccusi. CymMmma 6€CKOHEUHO
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yOBIBaIOIIE TeOMETPUIECKON MTPOrPEeCcCUu
64 dopmyJia CIOKHBIX MPOLIEHTOB |
65 dopMyiia CIOXKHBIX TPOIEHTOB 1
O0001Ienre, cucTeMaTH3alus 3SHAHUH 3a
66 Kypc aiareOpbl ¥ Hayall MaTeMaTHYeCKOTO 1
ananm3a 10 kimacca
67 HToroBast KOHTpoOsIbHas paboTra 1
O0001Ienre, cUCTEeMaTH3aIUs 3HAHUH 3a
68 Kypc aJireOpbl ¥ Ha4aJl MAaTEeMaTUIECKOTO 1
aHanu3a 10 kimacca
OBIIEE KOJIMYECTBO YACOB I10 68
[MPOT'PAMME
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11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
N Jlara o
0 nupposbIe
Tema ypoxka Kourpousbnsie | IlpakTHyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI s
pecypcsl
CreneHs ¢ palMoHaJIbHBIM [T0KA3aTEIEM 1
2 CBoiicTBa cTeneHU |
3 [IpeobpazoBanHue BhIpaKEHUH, CONEPKAIINX |
palnoOHaIbHBIE CTENIEHU
4 [IpeobpazoBanHue BhIpaKEHUH, COIEPKAIINX |
palyoHaIbHbIE CTENICHU
5 [Ipeo6pa3oBanue BbIpaXEHUM, COEPIKALLIUX )
paloHaIbHbIE CTENEHU
6 IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA 1
7 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
8 [TokazatenbHble ypaBHEHUSI U1 HEPABEHCTBA 1
9 [TokazaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
10 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
1 IToka3zarenbHas GyHKIM, €€ cBOICTBA U 1
rpaduk
KonTponbhas pabora no teme "CreneHs ¢
12 palMOHAJIBHBIM T10KA3aTEIEM. 1 |
[TokazarenpHas ¢pyukums. [lokazarenbHbie
yYpaBHEHUS U HEpaBEeHCTBA"
13 Jlorapudm yucna 1
14 JlecsiTuuHBIE U HATYypaJibHbIE JTOTapU(PMBbI 1
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15

[IpeoOpa3oBaHue BHIPAKCHUMN, COACPIKAIINX
norapuMbl

16

[IpeoOpa3oBaHme BEIpAXKEHU, COTEPIKALTIX
norapuMbl

17

[IpeoOpazoBanue BHIpAKEHUH, COACPIKAINX
aorapuQmbl

18

[IpeoOpa3oBanue BbIpAKEHUN, COACPIKAIINX
aorapuQmbl

19

Jlorapudmuyeckue ypaBHEHHs U
HEepaBEHCTBA

20

Jlorapudmuyeckue ypaBHEHUS U
HEPaBEHCTBA

21

Jlorapudmuyeckue ypaBHEHUS U
HEpPaBEHCTBA

22

Jlorapudmuyeckue ypaBHEHHS U
HEPABEHCTBA

23

Jlorapudmuyeckast pyHKIUs, €€ CBOHCTBA U
rpaduk

24

Jlorapupmuyeckas GyHKIHS, €€ CBOHCTBA U
rpaduk

25

Tpuronomerpudeckue GyHKINHU, UX
CBOIcTBa U rpaduku

26

Tpuronomerpudeckre GyHKINHU, UX
CBOIcTBa U rpaduku

27

Tpuronomerpudeckre GyHKINHU, UX
CBOWCTBA U TpapuKu

28

Tpuronomerpuueckue GyHKINU, UX
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CBOIicTBa U rpaduku

29

[IpuMepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

30

[IpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

31

[IpuMepsl TPUTOHOMETPUYECKUX
HEPABEHCTB

32

[Ipumepsl TPUTOHOMETPUUECKUX
HEpPaBEHCTB

33

Konrponbnas pabora no teme
"Jlorapudpmuueckas GyHKIHUS.
Jlorapudmuueckue ypaBHEeHHs U
HEepaBeHCTBA. TpuroHoMeTpuyeckue
GyHKIIUU U UX

rpaduku. Tpuronomerpuueckue
HepaBeHCTBA"

34

HenpepriBHble (hyHKIIUN

35

Meto1 UHTEPBAJIOB JJISI PEILICHUS
HEPABEHCTB

36

Meto HHTEPBAJIOB JJIsl PELICHUS
HEPABEHCTB

37

[IpousBonHas pyHKIUH

38

[IpousBoaHas GyHKINH

39

I'eomeTprueckuit 1 GU3NYECKUIT CMBICI
MIPOU3BOJHOU

40

I'eomerprueckuii ¥ HpU3NIECKUNA CMBICIT
MIPOU3BOJHOU
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41 [Tpou3BoHBIC 37IEMEHTAPHBIX (DYHKITHI
42 IIpousBogHbIe PIIeMEHTAPHEIX (DYHKIUHA
Yy
13 [IpouzBoHast CyMMBbI, MPOU3BEICHUS,
94acTHOTO (DYHKIMHA
44 [Ipon3BoHast CyMMBbI, IPOU3BEICHHUS,
94acTHOTO (DYHKITMHA
45 [Ipon3BogHasi CyMMBbI, IPOU3BEICHHUS,
4acTHOTO (yHKIIUN
HMEHEHHE IIPOU3BOIHON K
II
46 WCCIICIOBaHMIO (DYHKIIM HA MOHOTOHHOCTD
1 OKCTPEMYMBI
HMEHEHHUE IIPOU3BOIHON K
I1
47 uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI
HMEHEHHUE IIPOU3BOIHON K
II
48 WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD
U 9KCTPEMYMBI
[IpuMeHeHne IPOU3BOJHON K
49 WCCIIEI0OBAaHHIO (PYHKIIMI HA MOHOTOHHOCTD
U SKCTPEMYMBI
50 Haxoxnenne HanOOJIBIIEro U HAUMEHBIIIETO
3HaueHUS (QYHKIIMH Ha OTPE3Ke
51 Haxoxnenne HanOOJIbIIEro U HAUMEHBIIIETO
3HauYeHMs GYHKIIMU Ha OTPE3Ke
57 Haxoxnenne HanOoJIbIIEro U HAUMEHBIIIETO
3HauYeHMs GYHKIIMN Ha OTPE3Ke
53 Haxoxnenne HanOoJIbIIEr0 U HAUMEHBIIIETO
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3HaueHUs (PYHKIMH Ha OTPE3Ke

HaXO)K)IeHI/Ie HAuOOJILIIEr0 1 HAUMEHBIIIETO

>4 3Ha4YeHUs GYHKIUU Ha OTPE3KE

55 HaxoxxaeHne HanOoJbIero 1 HAMMEHBIIETO
3Ha4YeHUs GYHKINU Ha OTPE3KE
[Ipumenenne npou3BOIHOM IS
HAaXO0/ICHUS HAWTYYILEro perieHus B

56 MIPUKIIAIHBIX 3ajja4ax, JUIsl ONpeIeIeHUs
CKOpOCTH TIpoliecca, 3aJJaHHOTO (popMyJIIoif
WK TpaguKoM

57 KonrponsHas pabora no teme
"[IponsBoanas. [Ipumenenne npon3BoHOM"

58 [TepBooOpasnas. Tabnauia nepBooOpa3HbIX

59 [TepBooOpasnas. Tabauia nepBooOpa3HbIX

60 WuTterpan, reomeTpruueckuii 1 Gpuzndeckui
CMBICJI MHTErpaia

61 WuTterpan, reomeTpruueckuii 1 Gpu3ndeckuit
CMBICJI UHTErpajia

2 HHuTerpai, reoMeTpudecKkuii 1 PU3NIECKUA
CMBICJI UHTErpajia

63 Boruncnenue unrerpana no ¢popmyiie
Hprorona—Jleitbania

64 Brruucnenue unterpana no popmyie
Hprorona—Jleitbania

65 Brruucnenue unterpana no popmyie
Herorona—Jleiioauma

66 Brruncnenue uaTerpana no popmyie

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 26-coo ot 11.03.2024. NcnonHutens: MaTiowmH B.H.
Ctpanuua 30 u3 37. Ctpanuua cosgara: 11.03.2024 08:24

0l INEKTPOHHBIA
=¥ TATAPCTAH



Herorona—JleiiOunma

67

CucTeMbl TMHENHBIX YPABHEHUI

68

Cucrembl TMHEMHBIX YpaBHEHUN

69

PemreHre npukiiagHeIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEUHBIX YPAaBHEHUN

70

Pemenne npukiaanHbIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHENHBIX YPAaBHEHUN

71

CucteMsl 1 COBOKYITHOCTH LIEJIBIX,
paLMOHAIBHBIX, HPPALUOHAIIBHBIX,
MOKa3aTeJIbHBIX, JTOrapu(pMUIECKUX
YpaBHEHUH U HEPABEHCTB

72

CucreMsl 1 COBOKYITHOCTH LCJIBIX,
palOHAIBHBIX, UppAallMOHAIBHBIX,
MI0Ka3aTeNbHbIX, JOrapu(pMUIECKUX
ypaBHEHUH U HEPABEHCTB

73

Cuctembl 1 COBOKYITHOCTH IIEJIBIX,
paLMOHAIBHBIX, HPPALUOHAIIBHBIX,
MOKa3aTeNIbHBIX, JIOTAPUPMUIECKUX
YpPaBHEHUM U HEPABEHCTB

74

Cuctembl U COBOKYITHOCTH IIEJIBIX,
paLMOHAIBHBIX, HPPALUOHAIIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(PMHUIECKUX
YpaBHEHUH U HEPABEHCTB

75

Hcnonb3oBanue rpadukoB GyHKIUN A5
pelleHNs] ypaBHEHUN U CUCTEM

76

Ucnonb3oBanue rpadhukoB GyHKUIUN A5
pElIeHHs] YPAaBHEHHUM U CUCTEM

77

[Ipumenenue ypaBHEHUN, CUCTEM U
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HEpPaBEHCTB K PEIICHUIO MaTeMATHYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3In4HbIX o0sacTen
HAayK{ U peallbHOW )KU3HU

Kontponbnas padota o teme "MuTerpan u

78 .
ero npuMeHeHusi. Cuctemsl ypaBHEeHUI"

79 HatypanbHble 1 ienble yncia B 3a7a4ax U3
pEATbHOM KU3HU

20 HatypanbHble 1 1enble yncia B 3a7a4ax U3
pEabHOM KU3HU

21 HatypanbHble 1 nensle yncia B 3a7a4ax U3
pEabHOM KU3HU

82 [Ipu3Haky OEIMMOCTH LENBIX YUCEI

83 [Ipn3HaKy NeNMMOCTH LETBIX YUCEI

84 [Ipu3Haky NenMMOCTH LEIBIX YUCEI

85 IToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHUH. YpaBHEHUA

26 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATU3AITHS
3HaHUH. YpaBHEHUA

27 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATU3AITHS
3HaHUM. YpaBHEHUS

28 [ToBTOpenue, 0000MIeHNE, CUCTEMATH3AIIHS
3HaHUM. YpaBHEHUS

29 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHUH. YpaBHEHUA

90 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIHS
3HaHUH. YpaBHEHUA

91 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIHS
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3HaHuil. HepaBeHcTBa

[ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AITHS

92 . 1
3HaHuil. HepaBeHncTBa

93 [ToBTOpeHnue, 06001eHNe, CHCTEeMaTH3aIlUs )
3HaHuil. HepaBeHncTBa

94 [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3aIUs )
3HaHuil. HepaBencTsa

95 [ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3alUs 1
3HaHui. CrucTembl ypaBHEHUN

96 [ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3alUs 1
3HaHui. CHCTEMBI ypaBHEHUI

97 [ToBTOpenue, 0000IIEHNE, CHUCTEMATH3AIHS |
3HaHui. OyHKIMH

08 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS |
3HaHui. OyHKUIUH

99 Htorosast KOHTpoJbHAsA paboTa |

100 HroroBas koHTpoibHas paboTa 1
O06006111eHIE, CUCTEMATH3AIINAs 3HAHUH 3a

101 Kypc anre0psl ¥ HadaJl MaTeMaTHIeCKOTO 1
ananu3a 10-11 kmaccos
O0001menue, cucreMaTH3amusa 3HaHUH 3a

102 Kypc anre0psl ¥ HadaJl MaTeMaTU4eCKOTro 1
aHasim3a 10-11 kmaccos

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HMHTEPHET
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Jlnct cornacosanus kK gokymeHTy Ne 26-coo ot 11.03.2024
WHnunaTop cornacoBanus: MaTiowunH B.H. Qupektop
CornacoBanue nHnyumpoBaHo: 11.03.2024 08:24

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 MaTiowumH B.H. A

11.03.2024 - 08:24
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