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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa u Hayajga MaTeMaTHYE€CKOTO aHau3a»
6a30Boro ypoBHs aisi oOyudaronuxest 10 —11 kimaccoB pa3padoTaHa ¢ yuéToM COBPEMEHHBIX
MHUPOBBIX TpeOOBAHUMU, MPEABABIAEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, W TPaJULIUN
poccuiickoro oopa3oBanusl. Peanmzarust mporpaMMbl 00€CTIEUNBAET OBJIAICHUE KITIOYEBBIMU
KOMIIETCHLIUSIMHM, COCTABJISIOIIMMU OCHOBY JJii CaMOpPa3BUTUA U  HEMPEPBHIBHOTO
o0pa3oBaHusl, IETOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIILHOTO Pa3BUTHS
JUYHOCTU 00YyYarOUUuXCsl.
Pabouas nporpamma o anredpe 1 HayajiaM MaTEMaTUYECKOTO aHAJIM3a HA YPOBEHb CPEAHETO
oOwero oopazoBanus g ooyyaromuxcs 10-11-x kmaccoB MAOY CIII Ne 76 pa3paboTana B
COOTBETCTBHUH C TPEOOBAHUSIMMU:

o @enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3«006 obpa3oBanuu B Poccuiickoii
denepanum»;

o Ilpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenun Ilopsiaka
OpraHM3ali  OCYIIECTBICHHUS  0Opa30BaTENbHOM  JEATEIBHOCTH IO  OCHOBHBIM
o01ieo0pa3oBaTeabHbIM  NPOrpaMMaM—00pa30BaTENbHBIM — IPOrpaMMaM  HayaJbHOTO
00111eT0, OCHOBHOT'O OOIIIETO M CPEJTHETO 00111ero 00pa3oBaHUs;

o CII 2.4.3648-20 «CaHuTapHO-3IUAEMHUOJIOTHYECKIE TPeOOBaHUS K OpPraHU3allUsIM
BOCIIUTAHUS M OOy4Y€HUs, OT/IbIXa U O3[OPOBJICHUS JI€TE€H U MOJIOCIKN», YTBEPKIECHHBIX
MOCTAHOBJICHUEM TIJIaBHOTO CaHUTApHOro Bpaya oT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «['urnennueckrue HOpMATUBBI U TPEOOBAHUS K 0OECIEYEHUIO
O0e3zonacHocTH W (WiIM) OE3BPEIHOCTH JUIsl 4YeJlOBeKa (AKTOPOB Cpeabl OOUTaHUS»,
YTBEPKIACHHBIX TOCTAHOBJIEHNUEM IJIABHOTO CaHUTAapHOTO Bpaya oT 28.01.2021 Ne 2;

o KoHuenuuu  pa3BUTHS ~ MaTeMaTHYECKOro  OOpa3oBaHUs,  YTBEPKICHHOU
pacniopsbxenneMm lIpasurensctBa ot 24.12.2013 Ne 2506-p;

o Y4eOHOro IUIaHa CpeIHero 00IIero 00pa3oBaHus, yTBEpKISHHOTro mprukazoM MAOY
CII Ne 76 ot 08.08.2024 Ne 01-04-1057;

« (enepaibHON paboyeil mporpaMMbl IO MATEMATHKE. ;

o ITlonoxenus o pabounx nporpammax mo ®OIT 8 MAOY CII Ne76, yTBepK1€HHOTO
npukazoM MAQOY CIHI Ne 76 ot 27.08.2024 Ne 01-04-1079/1.

PabGouass mporpamMmma OpHEHTHpOBaHAa Ha LEJEBbIE MPHUOPHUTETHI, CHOPMYIHpPOBAHHBIE B

(dhenepanbHOl paboyelt mporpaMmMe BOCIIUTAHUS U B paboueid mporpamme Bocniutanus MAOY
CI Ne 76.

Kypc «Anreb6pa m Hayaima MaTeMaTHYECKOTO aHAM3a» SIBISICTCS OJHUM U3 Hanbosee
3HAYMMBIX B TIPOTPAMME CTapIIeH IIKOJIBI, TOCKOJBKY, C OJTHOH CTOPOHBI, OH 00ECIICUNBAECT
WHCTPYMEHTAJIbHYIO 0a3y ISl M3yYeHHsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrou
CTOpPOHBI, (HOPMHUPYET JIOTMUYECKOE M aOCTPAaKTHOE MBIIUICHWE YYallluXCsi Ha YpPOBHE,
HEOOXOUMOM JUIsl OCBOEHHUSI KypCcOB HWH(MOpPMATHKH, OOILECTBO3HAHMS, HCTOPHH,
CJIOBECHOCTU. B paMkax JaHHOro Kypca ydYallMecs OBJIAJIEBAIOT YHHBEPCAIBHBIM SI3BIKOM
COBPEMEHHOW HayKH, KOTOpast (OpMYIHPYET CBOU AOCTHKEHUS B MaTeMaTHUECKO dopMme.



Kypc anredpsi 1 Hauaa MaTeMaTHYECKOTO aHaJIN3a 3aKJIaJbIBa€T OCHOBY JIJIs1 yCTICITHOTO
OBJIAJICHUS 3aKOHaMH (PU3UKH, XUMHH, OWOJIOTHH, TOHMMAaHHWS OCHOBHBIX TCHICHIIHMA
SKOHOMHUKH M OOIIECTBEHHOW >KWU3HH, II03BOJIIET OPHUEHTHPOBATHCS B COBPEMEHHBIX
U(GPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO HCIOIb30BAaTh UX B MOBCEIHEBHOM
KU3HU. B TOXe Bpems oBiaJieHne aOCTPAKTHBIMU M JIOTHYECKH CTPOTMMH MaTeMaTH4YE€CKUMU
KOHCTPYKUMSIMU Pa3BUBAET YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTUHHOCTD
YTBEPKJICHUS, UCIIOJIb30BaTh 0000IICHHE U KOHKPETH3AIMI0, a0CTparupoBaHUE U aHAJIOTHIO,
dbopMHUpyeT KpeaTUBHOE M KPUTHUECKOE MbIlUIeHHe. B xone u3yueHus anreOpbl U Hayam
MaTeMaTU4YECKOr0 aHaJIu3a B CTApUIEH IIKOJIE yYalluecs MOJy4ar0T HOBBIM OMNBIT PELICHHUS
MIPUKJIAIHBIX 33]1a4, CAMOCTOSTEIBHOIO MOCTPOEHUS MATEMATUYECKUX MOJENIEW peasbHbIX
CUTyallUii W UWHTEpHpPETalUd TOJYYCHHBIX pEUICHUH, 3HAKOMATCS C MpUMEpPaMH
MaTE€MaTHYECKNX 3aKOHOMEPHOCTEW B NPUPOJE, HAYKE U B HCKYCCTBE, C BBIIAOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o0nagaeT 3Ha4yuTENbHBIM BOCIIUTATEbHBIM MOTEHIIMAIOM, KOTOPBIN peaIn3yeTcs
Kak 4epe3 yuyeOHbIA MaTepuan, CHocoOCTBYIOIUNA  (OPMUPOBAHUIO  HAYYHOTO
MUpPOBO33pEHHUs, TaK U 4Yepe3 crneuuuky Yy4deOHOW [eATEeNbHOCTH, Tpelyrouiei
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH, MPOAOJKUTEIbHON KOHLEHTPALIMM BHUMAHUS H
OTBETCTBEHHOCTH 3a IOJyYECHHBIN pPE3yJIbTaT.

B ocHoBe Metoanku oOy4yeHHUs: anreOpe U HadajgaM MaTeMaTUYECKOro aHajiu3a JIEHKUT
JEeSATENbHOCTHBIN MPUHIIMI 00yYEHUSI.

CtpykTypa Kypca «Anredpa W Hayajga MaTEMaTUYECKOTO AaHaIW3a» BKIIOYAET
CIEAYIOIINE COAEPKATENbHO-METOANYECKUE JIUHUM: «HHClIa U BhIYUCICHUD», «DYHKIUHA U
rpadukn», «YpaBHEHUST U HepaBeHCTBa», «Hauama wMaTemMaTH4eCKOTO aHaIu3ay,
«MHoxkecTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATENBHO-METOANYECKHAE JINHUU U3YYarOTCS
Ha IPOTSHKEHUU ABYX JIET 00yUYeHHUs B CTapIIEH IKOJE, €CTECTBEHHO JOMOIHSASA APYT Apyra U
MOCTENIEHHO HACHIIAsICh HOBBIMM TE€MaMu U pazaenamu. JlaHHBIA Kypc SBIsI€TCS
MHTETPaTUBHBIM, [TOCKOJIBKY 00bEIUHSET B ce0e CoJepKaHNe HECKOJIBKIUX MaTeMaTUYECKUX
JUCLUIUINH: ajireOpa, TPUTOHOMETPUSI, MaTEMAaTUUECKUI aHaAJIU3, TEOPUSI MHOKECTB U Ap. [1o
Mepe TOTrO KakK ydaliuecs OBJIJIEBAIOT BCE OoJiee MIMPOKUM MATEMAaTUUYECKUM aliapaTroMm, y
HUX  TOCJEA0BATEeIbHO  (OPMUPYETCSI U COBEPILICHCTBYETCS  yMEHUE  CTPOUTH
MaTeMaTUYECKYI0 MOJIENIb PEaIbHOW CUTYalluH, MPUMEHSTh 3HaHUA, MOJYyYEHHBIE B Kypce
«Anrebpa W HayaJla MaTeMAaTHYECKOTO aHalu3a», IS PEHICHUS CaMOCTOATEIHHO
c(hOpMYyITUPOBAHHOW MaTeMaTHYECKOM 3ajlayd, a 3aTeM WHTEPHpPETUPOBATH IMOTYUYEHHBIH
pe3yJbTar.

ConepxarenpbHO-MeTOANYECKAasT JUHUS «Yuclia W BBIUKUCICHUS»  3aBEpLIACT
(dhopMHUpOBaHNE HABBIKOB MCIOIB30BAHMS JTEUCTBUTEIBHBIX YHUCEI, KOTOPOE OBLIIO HA4aToO B
OCHOBHOI 11KoJie. B cTapieil mkone oco0oe BHUMaHue yaenseTcss POpMUPOBAHUIO MPOYHBIX
BBIYMCIIUTEIbHBIX HABBIKOB, BKIIFOUAIOIINX B C€0S MCIOIb30BAHUE PA3IUYHBIX (OPM 3amUCU
JNEUCTBUTEIBHOTO YHUCJIA, YMEHUE PAlUMOHAJIbHO BBIOIHATH JEUCTBUS C HUMH, JIENIATh
NPUKUAKY, OIEHUBaTh pe3ynapTaT. OOydarommecs MOMYYarOT HABBIKM MPHOIMKEHHBIX
BBIYHMCIICHUM, BBITIOJIHCHUS NIEUCTBUM C YHCIIAMH, 3allMCAaHHBIMH B CTaHIAPTHOU (opme,
UCIIOIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKECHUIA.



JIlnaus «YpaBHEHUS U HEPABEHCTBA» PEAN3yeTCS HA MPOTSIKEHUU BCETO OOyUeHUS B
CTapIIel MIKOJIE, MOCKOJBKY B Ka)XIOM paszleiie MpOorpaMMbl NPEAYCMOTPEHO PELICHUE
COOTBETCTBYIOIMX 3anad. OOyuaromuecs OBJIaJeBalOT Pa3IMUYHBIMU METOJIAMH PEIICHHS
IEJbIX, PAIMOHAIBHBIX, MPPAIMOHAIIBHBIX, IIOKA3aTEJIbHBIX, JIOTApU(PMUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHCHUM, HEPABEHCTB M HX CcHCTEM. [lomydyeHHbIE yMEHUs
UCIIOJIB3YIOTCS TIPU  HMCCIICIOBAaHUU (YHKIUA C TIOMOIIBIO TMPOW3BOTHOMN, PEIICHUH
NPUKIAIHBIX 3a7a4 M 3a7a4 Ha HaXO0XJIEeHHWE HauOOJBIIMX W HAMMEHBIIUX 3HAYEHUU
dbyukiuu. [lanHas copepkaTenbHas JIMHUS BKIIIOYAET B ceOs Takke POpMUpPOBAHUE YMEHUM
BBITIOJTHATHL ~ pacu€Thl 1O  ¢opmysaM, TpeoOpa3oBaHUs  LEJbIX, pallMOHAIbHBIX,
MPPalHOHAIBHBIX U TPUTOHOMETPUUECKHUX BBIPAXKEHUM, a TAKXKE BBIPAKCHUH, COAEPKAIIUX
cTereHu U jorapudmbel. brarogaps M3ydeHuio aiareOpandyeckoro marepuajia MpPOUCXOAUT
TajdbHEWIlee pa3BUTHE aJTOPUTMHUYECKOTO W aOCTPAKTHOTO MBIIIJICHUS —yYaIluxcs,
(hOpMHUPYIOTCS HaBBIKH JICIYKTHUBHBIX PacCyXACHUU, pabOThl ¢ CUMBOJBHBIMH (DOopMamH,
MIPEJICTABIICHHS 3aKOHOMEPHOCTEHN M 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB. Ayredpa
npeiaraet 3Qp@GEKTUBHbIE HHCTPYMEHTHI MJI1 PELICHUS] TPAKTUUYECKUX U E€CTECTBEHHO-
HAYYHBIX 3a7a4, HAJISIAHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KakK SI3bIKA HAYKH.

ConepxaTenpHOo-MeToAnYecKast TMHUS «DyHKIIUK ¥ TpaduKu» TECHO MEeperieTaeTcs ¢
IPYTUMU JIMHUASIMA KypCa, TOCKOJBKY B KaKOM-TO CMBICIIE 3aJa€T IMOCJIEA0BATEIbHOCTD
M3ydeHHs Mmatepuana. H3ydeHWe CTENEeHHOH, TMOoKa3aTelbHOW, Jorapu@Mu4eckon u
TPUTOHOMETPUYECKUX (YHKIMI, UX CBOMCTB U rpadUKOB, UCIOJIb30BaHUE (YHKIUN s
pelieHus 3aaad U3 JIPYrux y4eOHBIX MPEIMETOB UM PEaIbHOM KW3HU TECHO CBS3aHO KaK C
MaTEMaTHYECKUM aHaJIM30M, TaK W C PEIICHHWEM YpPaBHEHUW M HepaBeHCTB. [lpu s3TOM
00JIBIIIOE BHUMAHHME yIeTIsIeTCs QOPMUPOBAHHUIO YMEHHUS BBIpaXKaTh (hOpPMYJIaMH 3aBUCUMOCTH
MEXIy pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBATh TMOJy4YeHHbIE (YHKIMU, CTPOUTH HUX
rpaduku. Matepuai 3Toi cofepKaTeIbHOM JTUHUU HalleJICH Ha pa3BUTHE YMEHUM U HABBIKOB,
MTO3BOJISIIONIMX  BBIpaXkaTh 3aBUCHMOCTH MEXIy BEIMYMHAMH B pa3IM4IHOU (Qopme:
aHaJUTUYECKOW, Tpaduyeckoli ® ciaoBecHOH. Ero wu3sydeHme CIocoOCTBYET pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHUSI, CIOCOOHOCTH K OOOOIIEHHWIO U  KOHKPETHU3allUH,
HCIIOJIb30BAHUIO aHAJIOTH.

ConepxarenbHas nuHus «Hayana MmaTeMaTHyeCKOTO aHAJIN3a» MO3BOJISIET CYILIECTBEHHO
PACIIMPUTD KPYT KaK MATEMAaTUYECKHX, TaK ¥ IPUKJIATHBIX 33]1a4, JOCTYTHBIX 00yJaronuMcs,
Yy KOTOPBIX TOSBISIETCS BO3MOXHOCTH HWCCIIEIOBaTh W CTPOUTHh Trpaduku (yHKIIUMH,
OTPENICNIATh WX HauOOJbIINE W HAWMEHBIINE 3HAYEHUS, BBIYUCIATH IUIONAAu Guryp u
00BEMBI TEJI, HAXOJAUTH CKOPOCTU M YCKOPEHHUsI MpolieccoB. JlaHHas cojeprkaTesbHas TUHUS
OTKPBIBAET HOBBIE BO3MOXHOCTH MOCTPOCHHUS MATEMAaTUYECKUX MOJAEICH pealbHbIX
CUTyalluid, HAXOXKJCHUS HAWIYUYIIEro PElICHHs] B MPUKIAAHBIX, B TOM YHUCJE COLIMAIbHO-
HYKOHOMHUYECKHUX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO aHAIIN3a CITIOCOOCTBYET
pPa3BUTHUIO  aOCTPaKTHOTO, (hOPMaAIbHO-JIOTHYECKOT0 M  KPEATUBHOTO  MBIIUICHUS,
(hopMUPOBAHUIO YMEHHM paclo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTHKU B HayKe, TEXHUKE
u uckycctBe. OOyyaromuecs: y3HAIOT O BBIIAIOMIMXCS PE3yJbTaTax, MOJYYSHHBIX B XOJI€
pa3BUTHUS MATEMATUKHU KaK HAYKH, U UX aBTOPax.



CopepxaTenbHO-MeTOANYECKast TUHUS « MHOKeCTBa 1 JIOTHKa) B OCHOBHOM MOCBSIIICHA
AJIEMEHTaM TEOPUU MHOXKECTB. Te€OpeTHKO-MHOKECTBEHHBIEC MPEACTABICHUS MPOHU3BIBAIOT
BECh KypC ULIKOJBbHOW MaTeMaTHKH M Tpe[siaraloT HamOojiee YHHBEpPCAIbHBIA SI3BIK,
OOBETUHSIOMNN BCE pasfelibl MaTeMAaTUKU W €€ TMPHIIOKEHUI, OHM CBA3BIBAIOT pPa3HbIC
MaTeMaTHYeCKUe AUCHUIUIMHBI B eauHoe meinoe. [loaToMy BaXHO [daTh BO3MOXKHOCTH
IIKOJIbHUKY TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM MaTeMaTHKU U
MCIIOJIb30BAaTh €T0 Uil BEIPAXKEHUSI CBOUX MBICTICH.

B xypce «AnreOpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a» IPUCYTCTBYIOT TAaKXKe OCHOBBI
MaTeMaTHYeCKOTO MOICTIMPOBAHNUS, KOTOPbIE MTPU3BaHbI CPOPMHUPOBATH HABBIKHA MTOCTPOCHHUS
MoJiesiel peabHbIX CUTYaIUi, NCCIIEIOBAaHUS 3TUX MOJETIEH ¢ MOMOIIBIO anmnapara aareopsl
¥ MaTEMaTHYECKOTO aHAIM3a M MHTEPIPETAIMU MOTyUYEeHHBIX PEe3yIbTaToB. Takue 3aJaHus
BIJIETEHBI B KaXbIH M3 Pa3lesioB MPOrpaMMbl, IOCKOJIbKY BECh MaTepual Kypca IHUPOKO
UCIIOJNIb3YETCS JUIsl pelIeHUs MPUKIaaHbIX 3aj1ad. [Ipu pemieHun peanbHBIX MPaAKTUYECKUX
3ajja4 ydJaluecsi pa3BUBAIOT HAONIONATENIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEpPHOCTH,
abCTparupoBaThCsi, MCIOIb30BATh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATh IMPOOJIEMY.
JlesiTensHOCTh 0 (POPMUPOBAHUIO HABBIKOB PELICHUS MPHUKIATHBIX 3a/1ad OpraHU3yeTcs B
IpoLecce U3yYeHHs BCeX TeM Kypca «Anredpa U Hauajla MaTEMAaTUYECKOTO aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

B yueOHOM miaHe Ha U3y4eHHUe Kypca ajareOpbl U Ha4all MaTeMaTHYECKOro aHaju3a Ha
0a30BOM ypoBHE OTBOJUTCA 2 yaca B Henento B 10 knacce u 3 yaca B Hepento B 11 kiacce,
BCETO 3a JiBa roja ooyuyenust — 170 yacos.

Jnst  peanuzanMd  TPOTpaMMBbl  UCTOJNB3YIOTCA ~ YYEOHHMKH, JIOMYIICHHBIE K
UCIIOJIb30BAHUI0 TIPU  pealn3alldd  HMCEIOIIMX  TOCYJApPCTBEHHYIO  aKKPEIMTAIIHIO
00pa3oBaTEIbHBIX MPOrpaMM HayajJbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeaHEero OOIIero
o0pa3oBaHUs OPTaHU3AIUSIMHU, OCYIIECTBISIOMUMHA 00pa30BaTEIbHYIO JIEATETbHOCTD:

Anrebpa u Hauana mareMatudeckoro ananusa. 10-11 kmaccel. ba3oBblit 11 yriyOnEHHbBIN
YPOBHH. VY4eOHuUK.
ABTOp: ATMMOB L. A., Konsrun 1O. M., TkauéBa M. B. u
ap. @I1: 1.1.3.4.1.1.1.; IIpunoxenue 1. Knacc: 10-11  xin.. YMK: Anrebpa u  Hauana
Maremaruueckoro ananuza. AnumoB ILI.A. u ap. (10-11) (ba3oBerit/Yrmyonéunsiii). ['on
n3nauug: 2024.

AnreOpa u Havana Maremaruueckoro ananm3a. 10 — 11 kmaccel. B nByx wyacTsx.
A.I''Mopakosud u ap. Muemo3uHa, 2021 u 3JeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI,
JOMYIIEHHbIE K MCIOJB30BAaHUIO TMPU  peaTu3ald HMEIUIMX TOCYJapCTBEHHYIO
aKKpeIUTaluI0 00pa30BaTEIbHBIX MPOrpaMM HAYaJbHOTO OOIIEr0, OCHOBHOIO OOIIEro,
cpenHero oobmiero oopasoBanus mpukazom Munnpocserierus ot 04.10.2023 Ne 738



COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

PanmonaneHeie yncia. OOBIKHOBEHHBIE U AECITUUHBIE JPOOU, IPOLEHTHI, 0ECKOHEUHBIE
nepuoanyeckue ApoOu. ApudMeTudyeckrue Omepanud C pPalUOHAIBHBIMH  YHCIIaMH,
npeoOpa30BaHUs YHUCIOBBIX BbIpakeHUH. [IprumeHnenue apoOeil u MpPOLEHTOB ISl PEIICHUS
IIPUKJIAIHBIX 33]1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUW U PEaJIbHOU KU3HHU.

JleiicTBuTenpHble yncia. PaninoHanbHble 1 UppaloHaIbHbIE Yhcia. ApupMeTHUECKHE
omnepanuy C JEUCTBUTENbHBIMU uuciaaMH. [IpuOnmxEHHbIE BBIYMCIEHUS, IpaBHIIa
OKPYTJICHHUsI, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHM.

Crenens ¢ 1enbiM nokasarenem. CtanaaptHas opMma 3anucu IeUCTBUTEILHOIO YHCIA.
Hcnonp3oBanue mnoaxonsdmed (opmbl 3amucu ACUCTBUTEIbHBIX YHCEN JUISl PELICHUs
[IPAKTUYECKUX 3a/1a4 U NPEICTABICHUSA JaHHBIX.

ApudmeTnueckuili KOpeHb HaTypaibHOW cTemeHd. JleMcTBHUS ¢ apUPMETHUECKUMU
KOPHSIMHU HaTypaJIbHOU CTETICHHU.

CuHycC, KOCMHYC M TAHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC, ApPKTaHTE€HC
YHUCJIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpakeHUl. OCHOBHbIE TPUTOHOMETPUUYECKHE
(bopMyIbL.

YpaBHeHHE, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelleHue HepaBeHCTBa. Meron
MHTEPBAJIOB.

Peenune uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUIN U HEPABEHCTB.

Pemenune nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU M.

IIprMmeHenne ypaBHEHUM M HEPABEHCTB K PELICHNUIO MaTEMaTHYECKHUX 3a1a4 U 3a1a4 U3
Pa3TUYHBIX 00JACTEN HAYKU U PeaTbHOM KU3HHU.

DYyHKIUN U TPAPUKU

OyHkuUsA, cnocodbl 3amaHuss ¢QyHkuuu. ['padux ¢ynkuun. BzaumHo oOpaTHBIE
GbyHKIHH.

OOnacTh ompeneneHUss M MHOXECTBO 3HaueHuM ¢yHkuuu. Hymn Qyskuuu.
[IpomexxyTku 3HAaKOMOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKITUY.

CrenenHas (yHKIMS C HaTypaJdbHBIM U 1IeJbIM TOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CgoiicTBa u rpaduk KOpHS N-0¥ CTENEHHU.

TpuronomeTrpudeckasi OKPYXHOCTb, ONpPEACICHUE TPUTOHOMETPUYECKHX (DyHKIUN
YUCJIOBOTO apryMEHTA.

Hayana mareMaTH4eCcKOro aHAIU3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl  IOCHIEAOBAaTEIbHOCTEH. MOHOTOHHBIE
IIOCJIEA0BATEIBHOCTH.



Apudmernueckass © TeOMETpPUYECKass mporpeccuu. beckoHewHO yObIBaromas
reoMmerpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBIBAaIOIIEH TeOMETPUUYECKON
nporpeccur. PopMmysia CIOKHBIX NMPOLUEHTOB. VCIOIb30BaHUE MPOTPECCHU ISl PEIICHHS
peanbHbIX 3a]a4 NIPUKIAJHOTO XapakTepa.

MHoxecTBa M JIOTUKA

MHoOXeCcTBO, oniepaliuy HajJ MHOXecTBaMu. J{luarpammsl Ditiepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O arnmnapara Jyisl ONMCaHUs PeaIbHBIX MPOLIECCOB U SIBJICHUH, TPU
pEIeHUH 3a7a4 U3 IPYTUX Y4eOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KJIACC

Yuciia v BBIYMCICHUSA

Harypansnbie u nensie uyncia. [Ipu3Haku 1e1MMOCTH LENBIX YHACEIL.

Crenenb ¢ pauMOHAJIIBHBIM NTOKa3aresieM. CBOWMCTBA CTEIICHH.

Jlorapudm yucna. JleciTuuHble U HATypajJbHbIC JIOTapU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXEHUI, COAEPKALIUX JIOTapU(MBI.

[IpeoOpa3oBaHue BbIpaXEHU, COIEPKALUX CTENIEHH C PallMOHAIBHBIM IOKA3aTeNIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckne ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl TMHEWHBIX ypaBHEHUU. PelieHne npukiaaHbiX 3aa4 ¢ MOMOIIBI) CUCTEMBI
JIMHENHBIX YPABHECHUM.

CucTeMbl U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpruMmeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a1a49 U
3a/1a4y U3 pa3Iu4HbIX 00JacTel HAYKH U peaibHOU KU3HH.

DOyHKUUM U Tpaduku

Oynkrusa.  [lepuoanueckne ¢Gynkmuu. I[IpoMexyTku MOHOTOHHOCTH — (DYHKITHH.
Makcumymbl 1 MUHUMYMBI (GyHKIHH. Hanbombinee n HauMeHbIee 3HauyeHne (pyHKIMM Ha
MTPOMEXKYTKE.

Tpuronomerpuueckue PyHKIIMU, X CBONCTBA U TpaPUKH.

[TokazaTenpHas u norapudmudeckast GyHKIIUNA, UX CBOMCTBA U TpadUKH.

Hcnonp3oBanue rpadukoB GyHKIMMA 71 pEIICHUS YPaBHEHUHN U JIMHEWHBIX CHCTEM.

Hcnons3oBanne rpadukoB QyHKIMI ISl UCCIEI0BAHMS MPOLIECCOB M 3aBUCUMOCTEM,
KOTOPbIE BO3HUKAIOT MIPH PEIICHUH 33]1a4 U3 JPYTUX YUYEOHBIX MPEIMETOB U peabHOM HKU3HU.

Hayaja MmaTeMaTH4ecKoOro aHajamnsa

HenpepriBable GpyHKIIMN. MeToI HMHTEPBAJTIOB Vsl pEIICHHUSI HEPABEHCTB.

[IpousBognas ¢pynkuu. ['eoMmerprueckuii u GU3NYECKUN CMBICIT IPOU3BOIHOM.

[IpousBoaHbie AeMeHTapHbIX QYHKIUN. DOpMYIbI HAXO0XKIEHHS POU3BOIHON CYMMBI,
POU3BEACHUS U YaCTHOTO (DYHKIIMA.



[Ipumenenre mNPOU3BOAHOM K HCCIENOBaHHIO (YHKIUHA HAa MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxaenne HauboIblIero 1 HAMMEHbIIEro 3Ha4eHHsI (PYHKIIMK Ha OTPE3Ke.

IIpuMeHeHne NMPOU3BOJHON I HaXOXACHMS HAWIYUIIETO PEIICHUS B IPUKIATHBIX
3aJ1a4ax, JIs ONpeeIeHHs] CKOPOCTH IpoLEecca, 3alaHHOr0 (GOpMyYIION W rpapUKOM.

[lepBoobOpasnas. Tabmuma nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuueckuii U (u3NYeCKuil cMbICI. BpluncieHne wHTErpanga 1o
dhopmyne Herorona—JleliOHuIa.



ININTAHUPYEMBIE PE3YJIBTATBI

OcBoenue yyebHoro npeamera «MaremaTukay JOJKHO 00eCleynuBaTh JOCTUKEHUE HA
YpOBHE CpeAHEero oOIero o0pa30BaHUSA CIEAYIOMIUX JUYHOCTHBIX, METalmpeIMETHBIX U
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIIBTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTrpaMMbl yueOHOro mpenMera «MartemaTukay
XapaKTEPU3YIOTCS:

I'pasxxtanCcKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKAAHCKOW TMO3UIHUKM OOYYaIOMIeroCs KakK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHUUCKOTO OOIecTBa, MPEICTABICHUEM O MaTeMaTHYeCKUX
OCHOBax (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHUH, MPOLEAYpP Tpa)kIaHCKOTO
obmecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHEM B3aUMOJICUCTBOBATh C COIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMUSIMU U Ha3HAYECHUEM.

[TatprnoTyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCHUHUCKOM TPa)KJaHCKOW HMACHTUYHOCTH, YBaXKEHUS K
NPOLUIOMY M HAaCTOSIIEMY POCCHMCKOM MAaT€MaTHKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCUHUCKUX MATEMaTUKOB W POCCUMCKOW MATEMATUYECKOM IIKOJbI, K
WCIIOJB30BAHUIO 3TUX JIOCTUXKEHUM B IPYTMX HayKaX, TEXHOJOTUSIX, cPpepax SIKOHOMUKH.

JIyXOBHO-HpPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa; CHOPMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAaHWSA, OATUYECKOTO IIOBEJCHHUS, CBSI3aHHOIO C MPAKTUYECCKUM
MIPUMEHECHUEM JTIOCTH>KEHUN HAYKH U JIEATEIBbHOCTBIO YUEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa
B IMOCTPOEHUE YCTOMYMBOTO Oy ayIIEro.

DCTETUYECKOE BOCIIUTAHUE:

A3CTETUYECKUM OTHOIIEHHWEM K MHUPY, BKJIOYasg OCTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, peIeHUi, pacCyKIEeHUH; BOCHPUMUMYUBOCTHIO K
MAaTEMATUYECKUM ACTIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dus3uyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUSI TPUMEHSITh MaTEMaTUYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO M 0€30IMacHOr0 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS! K CBOEMY 37I0POBBIO
(3m0poBOE NMUTAHKUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U OTHIbIXA, pEryJIsspHas pu3ndecKas
aKTUBHOCTH);  (PU3MYECKOTO  COBEPILICHCTBOBAHUS, MPU  3aHIATUAX  CIIOPTUBHO-
03JI0POBUTENILHOM JEATEIBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTH TPYIOJIOOUS; HHTEPECOM K Pa3InIHBIM
chepam npodeccuoHaTBbHON AESITEILHOCTH, CBI3aHHBIM C MATEMATUKOM U €€ MPUIIOKEHUSIMH,
YyMEHHUEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuun W peaan30BHIBATh
COOCTBEHHBIC KMU3HCHHBIE TUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MAaTEMaTUYECKOMY



00pa30BaHUIO U CaMOOOPA30BAHUIO HA POTSKEHUH BCEH JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YUYaCTHIO B PEIICHUH MPAKTUYECKUX 33/1a4 MAaTEMAaTUYECKON HaIIPaBICHHOCTH.

DKOJIOrM4€CKOe BOCIIUTAHUE:

C(OPMUPOBAHHOCTBIO IKOJIOTUYECKON KYJIbTYPhl, TOHUMAHUEM BIIUSHUS COLIMAJIBHO-
HKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOTHOM M COIMAIbHOM Cpelibl, 0CO3HAHUEM
r100anpHOTO0  XapakTepa HKOJIOTMYECKUX MpoOJieM; OpHEeHTaled Ha MpUMEHEHHE
MaTeMaTUYECKUX 3HaHUH JUId pelIeHus 3a71ad B 00J1aCTH OKPY KaIOIEH Cpe/ibl, INTAaHUPOBAHUS
IOCTYNKOB M OLICHKU UX BO3MOXKHBIX ITOCJICICTBHUH ISl OKPY’KaOLIEH CPEeIbl.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMHUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKH W OOIIECTBEHHOW MPAKTUKH, MOHMMAaHWEM MaTeMaTHUYECKON HayKu Kak
cepbl YEIOBEUECKON NEATEIbHOCTH, 3TAloOB €€ pa3BUTHUA W 3HAYUMOCTU JJIsi Pa3BUTHUS
IUBWIN3AIMM; OBJIAZICHUEM S3bIKOM MAaT€MaTUKM M MAaT€MaTU4YeCKOW KyJIbTYpOH Kak
CPEICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBISATH MPOCKTHYIO U UCCIIEOBATEIHCKYIO
AESITeNIbHOCTh MHIANBUAYATBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3ysibTaThl  OCBOEHHS  MpPOTpaMMbl  Y4EOHOro  MpeaMeTa
«MaremaTuka» XapakTE€pU3YIOTCS OBJAJCHUEM YHHUBEPCAJIBHBIMU IO3HABATEJIbHBIMU
NEUCTBUAMM, YHUBEPCAJIbHBIMM KOMMYHUKATHUBHBIMH JI€UCTBHUSIMH, YHHUBEPCAILHBIMU
PErYJISTUBHBIMU JACHUCTBUSMU.

1) VYHuBepcandbHbIE TI03HABATEIBHBIC JCHCTBUS, OOECIICUMBAIOT (OPMHPOBAHUE
0a30BbIX KOTHUTHBHBIX IPOLIECCOB oOOyyaromuxcs (OCBOGHHE METOJOB IO3HAHUS
OKPYXAIOIEr0 MHUPA; NPUMEHEHHE JIOTMYECKHUX, HCCIEHOBATEIbCKUX OINEepalnid, yMEHUI
paboTtathb ¢ nHpopmanuen).

ba3oBrle Jornueckue nercTBU:

e BBIBJIATH U XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKH MaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOILIEHUH MEXIY MOHITUIMH; (POPMYIHPOBATH ONPEACICHUS OHITHIA;
YCTaHABIIMBAaTh CYIIECTBEHHbIM MpPHU3HAK KJIacCU(PHUKAIMK, OCHOBAaHUS IS
000011IeHHS U CPAaBHEHMSI, KPUTEPUU TTPOBOJIUMOTO aHAIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3ZOBBIBATE CY>KJIEHUS: YTBEPAUTEIIbHbBIE U
OTpHUILaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIE;

e BBIBJSITh MaT€MAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W INPOTHUBOPEUYUS B
(dakTax, NaHHBIX, HAONIOACHUSAX W YTBEPXKICHUSX; MpeiaraTb KPUTEPUH ISt
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JIeNaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIIFOUYEHHUI IO aHAJIOTUU;

e IPOBOJHUTH CAMOCTOATEIBHO JOKAa3aTeIbCTBA MATEMATHYECKUX YTBEPKIACHUUN
(mpsiMblE M OT MPOTHUBHOTIO), BBICTPaUBaTh apryMEHTALUIO, IPUBOJUTh IPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOBI;



e BBIOMpaATh crocO0 pemieHus yuyeOHOU 3ajauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pellIeHus1, BHIOMpaTh Haubo1ee MOAXOASIINN ¢ YIETOM CaMOCTOSITENIbHO BbIIETICHHBIX
KPUTEPHUER).

ba3oBble uccienoBaTenbCKue 1eUCTBUSA:

e HCHOJb30BAThb BONPOCHI KAk MCCJIENOBATEIbCKUI HMHCTPYMEHT  IIO3HAHWS,
dopMynupoBaTh  BOINPOCH,  (UKCUPYIOIIME  MPOTUBOpEUYHE,  Mpodiemy,
yCTaHaBIMBAaTh HICKOMOE U JaHHOE, (POPMHPOBATh TUIIOTE3Y, APIYMEHTHUPOBAThH CBOIO
HO3UIINI0, MHEHHUE;

e IIPOBOAUTH CAMOCTOSATEIBHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEIOBAHUE IIO
YCTaHOBJICHUIO OCOOEHHOCTE MaTeMaTH4YeCKOro OOBEKTa, SIBICHHS, MpoLecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXKIY 00ObEKTaMU, IBICHUSMH, TPOLIECCAMH;

e CaMOCTOATENBHO (OPMYJIHPOBaTh OOOOIIEHHS W BBIBOJBI 1O peE3yJbTaTam
OPOBEAEHHOIO  HAOJIIOJIEHUS,  HUCCIEJOBaHMs,  OLCHUBAThb  JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000OIICHUII;

e TIPOTHO3MPOBAaTH BO3MOXKHOE pa3BUTHE Ipollecca, a TakKe BbIIBUTaTh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabota ¢ undopmarnueii:

e BBIABIATH Ae(pULINTHI HH()OPMALIUY, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HAa BOIIPOC U
JUTSL pEelIeHUs 3a]1a4H;

e BBIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3NUYHBIX THIIOB, aHAIU3HPOBATH,
CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATh UH(POPMAIIUIO PA3IMYHBIX BUJIOB U (HOpM
pEICTaBICHUS;

e CTPYKTypUpOBaTb HMH(OpPMAIMIO, NPEACTaBIATh €€ B pa3iInyHbIX (dopMax,
WJUTIOCTPUPOBATH IpapUuecKu;

e OUEHUBATh HANEKHOCTH MHPOPMALMHU IO CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcajabHbIe KOMMYHUKATHBHBIC JACHCTBUS, 00€CIeUnBalOT CPOPMHUPOBAHHOCTh

COLIMAJIBHBIX HABBIKOB O0YYaOIIHNXCS.

OO0urenue:

e BOCIPHUHUMATH U (POPMYIIUPOBATH CYKIACHHS B COOTBETCTBUH C YCIOBUSMHU U HETSIMH
oOlIeHUs; SICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
NUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHs IO XOJAy PpELIEeHUs 3aJayH,
KOMMEHTHPOBATh MOTYYCHHBIN pe3ybTar;

e B Xxoze OOCYXJeHHsS 3aJaBaTh BOMPOCHI IO CYHIECTBY OOCYXKIAa€MOMl TEMBI,
po0JIeMbl, pelIaeMoil 3a1a4u, BHICKa3bIBATh UECH, HAIICJICHHbIE HAa TIOUCK PEIICHHUS;
COTIOCTABJIATh CBOM CYXACHHUS C CYXICHUSMH JPYTUX YYaCTHUKOB JMaiora,
oOHapyXHBaThb pa3iMuMe€ M CXOACTBO TMO3MIMNA; B KOPPEKTHOW ¢opme
(opMyIMpPOBATH PA3HOTIACHS, CBOM BO3PAKECHMUS;

e IIPEACTaBIATH pPE3YJbTaThl PELICHUS 3aJadyM, OSKCIEPUMEHTa, HCCIEeI0BaHMs,
MPOEKTa; CAMOCTOSTEIbHO BBIOMPATh (OpMAT BBHICTYIUJICHHS C Y4€TOM 3ajad
Mpe3eHTAIMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyIHUYECTBO:



MMOHUMATh M UCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHON ¥ WHIWBUIYATBHOU paOOTHI
Py pEIIeHUH YYeOHBIX 3a/lady; MPUHUMATh IIe7b COBMECTHOW JEATEIhHOCTH,
IUTAHUPOBATh OPTraHMU3AlMI0 COBMECTHOM palOThl, paclpeAesisaTb BUILI padoT,
JIOTOBAapUBaThCA, OOCYXKJIaTh MpOILIECC W pe3yibTaT paboThl; 0000IIaTh MHEHHUS
HECKOJIBKMX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (oOCykneHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBHIOIHITH CBOIO YacTh PabOThI U KOOPAUHUPOBATH
CBOU JEUCTBUS C IPYTUMU WICHAMU KOMAaH/Ibl; OIIEHUBATh KA4€CTBO CBOETO BKJIA/IA B
oOluMi  TPOAYKT MO  KpUTepusiM,  CHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aMMOJECHUCTBUA.

3) VYHEBepcalbHBIC PETYJSATHBHBIC JCHCTBUs, oOecreunBaoT (HOPMUPOBAHHE
CMBICJIOBBIX YCTAaHOBOK U KM3HEHHBIX HAaBBIKOB JIMYHOCTH.
Camoopranusanus:

COCTABJISITh IUIAH, AJITOPUTM PELICHMS 3a]layd, BEIOMpPATh CIOCOO pelIeHus: ¢ YYETOM

MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM, apIyMEHTUPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEIEHUM C YYETOM HOBOW MH(OpMaIUu.
CaMOKOHTPOJIb:

BJIQJICTh HaBbIKAMU I10O3HABATEIBHOM pedIEeKCHUH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUN M MBICIUTENBHBIX IPOILIECCOB, MX pPE3yNbTaTOB; BIAAETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3yibTaTa PEeIlIeHUs] MaTeMaTHYeCKOU
3a/1a4u;

IpEeABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOZHHKHYTh IIPU PEIICHUH 3a/1a4l, BHOCUTh
KOPPEKTHUBHI B JIEITEILHOCTh HA OCHOBE HOBBIX 00CTOSITEIILCTB, TAHHBIX, HAMIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa LU U YCIOBHUSIM, OOBSICHATH NPUUYUHBI
JOCTIKEHUSI WM HEJOCTIKEHUS PE3yJbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yaeOHOTO Kypca «Anredpa v Havajga MaTEMaTHYECKOTO aHaIn3a» Ha YPOBHE
cpeaHero oo6Omero oOpa3oBaHUsS JIOJDKHO —oOOecreuuBaTh JOCTHXKCHHE — CIEAYIOIINX
MPEAMETHBIX 00pPa30BaTEIBHBIX PE3YJIHTATOB:

10 KUIACC

Yucaa 1 BbIYUCIEHUSA

OrnepupoBatTh MOHATHSAMU: PAIlUOHATILHOE U JACHCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAS U
JECATUYHAS IPOOh, MPOLICHTHI.

BreimonasaTe apudmerndeckue omnepanuu ¢ ParMoHATBHBIMU M JEHCTBUTEITHLHBIMHU
YHCIaMH.



BoinmonuaTe npuOInKEHHbIE BBIYUCICHUS, HCIOJB3Ys MpaBUiia OKPYIJICHHUS, AETaTh
IIPUKUKY U OLICHKY PE3YJIbTaTa BHIYMCICHNMN.

OnepupoBaTh NOHATUSIMU: CTEIIEHB C LIEIBIM IIOKa3aTeNeM; CTaHAapTHas (popma 3anucu
JEMCTBUTENIBHOTO YKMCIIA, KOPEHb HAaTypaIbHON CTETIEHU; UCTIOIb30BaTh MOAXOIALYI0 (hopmy
3aIIMCU JIEUCTBUTEIBHBIX YHUCEN Uil PEUICHHs NPAKTUYECKUX 3a7ad M IPEICTaBIICHUS
JAHHBIX.

OnepupoBarh NOHATHAMU: CHHYC, KOCHHYC W TAaHIE€HC IIPOM3BOJBHOTO YIJIA;
UCIIOJIb30BaTh 3alMCh IPOU3BOJIBHOIO YIJIa Uepe3 00OpaTHbIE TPUTOHOMETPUYECKUE (PYHKIINH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarb  NOHATUSIMU:  TOXKIECTBO, ypPaBHEHUE, HEPABEHCTBO;  IIEJIOE,
palMOHAIIBHOE, HPPAlMOHAIBHOE  YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHYECKOE
YPaBHEHHE;

BoinonHsATe  mpeoOpa3oBaHMs ~— TPUTOHOMETPUYECKMX  BBIDAXKEHMH U peniarhb
TPUTOHOMETPUYECKHUE YPABHEHUSI.

BrInonHATh MpeoOpa3oBaHus LEbIX, PAlMOHATBHBIX U UPPALIMOHAIIBHBIX BEIPDAKEHUN U
pemarh OCHOBHBIE THIIBI LEJbIX, PAUWOHAIBHBIX M HUPPALNUOHAIBHBIX YPAaBHEHHU U
HEpPABEHCTB.

IIprMeHATh ypaBHEHU U HEPABEHCTBA U PELICHU MaTEMaTHYECKUX 3a/1a4 U 3a71a4 U3
pa3IMYHbIX 00JaCTEN HAYKU U PEeaIbHOM KU3HU.

MopenupoBaTh pealibHble CUTYallMM Ha S3bIKE alreOpbl, COCTaBIIATH BBIPAXKEHUS,
YpPaBHEHMs, HEPABEHCTBA IO YCJIOBUIO 3aJayd, HUCCIEAOBATH ITIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM ammapaTa ajareOpsl.

DOyHKUUM U Tpaduku

OnepupoBarh TNOHATUSAMHU: (YHKUMSA, CHOCOOBI 3agaHusi (QYHKUUH, OO0JACTh
OMpeNeNeHUs] U MHOXKECTBO 3HAaUeHWH (QYHKUMU, Tpa@uK (DyHKIIMH, B3aUMHO OOpaTHBIE
GyHKIHH.

OnepupoBaTh MOHATHSAMHU: YETHOCTb M HEYETHOCTh (YHKIMHM, HYIU (PyHKLHUH,
ITPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpad@uky GyHKIMM 715 pellieHUs YpaBHEHUH.

CtpouTh U yuTaTh rpaQUKH JIUHEUHON QPYHKIUU, KBAAPATUUHON (DYHKIIMH, CTEIEHHOU
(GYHKIIUH C LEIbIM TTOKa3aTeNIEM.

Ucnionp3oBath rpaduku QyHKITUN 711 UCCIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEH TIPH
pELIeHUH 3a/1ay U3 APYTUX y4eOHBIX MPEIMETOB U PEAIbHOM KU3HH; BBIPAXKATh (POPMYyIaMHU
3aBUCHUMOCTH MEXIY BETMYMHAMMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMU: MOCIEAOBATEIBHOCTD, apu(MeTHYECKass U TeOMETpUUYECKas
IIPOTPECCHM.

OnepupoBaTh MOHATUSAMHU: OECKOHEUHO YyOBbIBarOLasi reoMeTpUUecKas Iporpeccus,
CyMMa OECKOHEUHO yOBIBAIOILIEH T€OMETPUUECKON TPOrPECCU.

3amaBaTh NOCIEAOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIENOBATENILHOCTEN U MPOTPECCUM ISl PELIEHUS PEAJIBHBIX
3a/1a4 IPUKJIAJHOIO XapaKTepa.



MHo:xecTBa M JIOTHKA

OnepupoBaTh NOHITUSIMUA: MHOXKECTBO, OTEPAIIMU HAJ] MHOKECTBAMM.

Hcnonb30BaTh TEOPETHUKO-MHOKECTBEHHBIA —ammapaT JJjisi  OMNHCAHUS PeajbHBIX
IIPOIICCCOB U SIBJICHUH, IIPH PEIICHUH 3a]1a4 U3 JIPYTUX y4eOHBIX MIPEAMETOB.

OrniepupoBath NOHITUSIMU: ONIPEJICTICHUE, TEOpPEMA, CIEACTBUE, JOKAa3aTEIbCTRO.

11 KJTACC

Yucia ¥ BIYMCICHUSA

OnepupoBarh NOHATUAMH: HATYpPaJIbHOE, LEJIOE YHUCIO; HCIOJIb30BATh IPU3HAKHU
JEIMMOCTH LEJIbIX YHUCEII, PA3JI0’KEHUE YHMCIIa HA IIPOCTHIE MHOKUATEIN IS PELICHUS 3a1a4.

OrneprpoBaTh NOHATUEM: CTEIIEHD C PALTMOHAIBHBIM MOKA3aTEIEM.

OnepupoBath NOHATUAMH: JIOTapu(dM YUCIa, JECATUYHBIE U HATypaJIbHBIE JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENEHU MJii NpeoOpa3oBaHUsl BBIPAXKEHM; ONEpUPOBATH
MOHATHUAMU: II0KA3aTEIbHOE YPABHEHME M HEPABEHCTBO; pellaThb OCHOBHBIC THIIBI
ITOKA3aTEJIbHBIX YPABHEHNN U HEPABEHCTB.

BoinonHATe 1peoOpa3oBaHMs BBIPAKEHHM, COJEpKaIIUX JIOrapu(Mbl; ONEpUPOBAThH
HNOHATUSMU: JIOTApUPMUUYECKOE YpPaBHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIbI
Jorapu(pmMUUECKUX YpaBHEHUM U HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh NOHATHAMU: CUCTEMA JINHEMHBIX YPABHEHUH U €€ PEIICHNE; UCIIOIb30BaTh
CUCTEMY JIMHEWHBIX YPABHEHUHU JJIS1 PELIEHUS PAKTUYECKUX 3aa4.

Haxoaute pemieHns mpoCTEUIINX CUCTEM U COBOKYITHOCTEN pallMOHAJIBHBIX YPaBHEHUMN
Y HEPABEHCTB.

MopenupoBaTh peajibHble CUTYallMM Ha SI3bIKEe anreOpbl, COCTABISATH BbIPAXKECHMS,
YPaBHEHMS, HEPABEHCTBA M CUCTEMBI 10 YCIOBHIO 3a1a4M, UCCIEA0BATh IOCTPOEHHBIE MOJIEIN
C MCIIOJIb30BAHKUEM alllapara aiareopsl.

DYyHKIUHA U TPAPUKHU

OnepupoBaTh MOHATHUSAMHU: TNEpUOAMYECKas (PYHKIHSA, MPOMEKYTKH MOHOTOHHOCTHU
(GyHKLIMH, TOYKK SKCTpeMyMa (QyHKIMH, HauOOoJIbIlIee U HAMMEHbIlIee 3HaYeHUs1 QYHKINKU Ha
MIPOMEKYTKE; UCTIOIb30BaATh UX JJI UCCIeA0BaHUs (YHKLINHU, 3aJaHHON TpadUKoM.

OnepupoBaTh MOHATHAMH: TIpa@UKd  MOKa3aTeNlbHOM, Jjorapudmuyueckol u
TPUTOHOMETPUUECKUX (PyHKUMH; H300pakaTb HMX Ha KOOPAMHATHOM IIJIOCKOCTH U
MCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxkath Ha KOOPJAWHATHOM IUIOCKOCTH TpadUKU JHMHEHHBIX YpaBHEHHH W
HCIIOJIb30BaTh UX JJIS PEIICHUS] CUCTEMBI TMHEHHBIX YPABHEHUM.

Hcnonp3oBath rpaguku GpyHKIUNA 7S UCCIETOBAHUS MPOLECCOB U 3aBUCHUMOCTEH U3
APYTUX Y4eOHBIX JUCLMILINH.

Hayana mareMaTH4eCcKOro aHAIU3a

OnepupoBaTh MOHATUSAMHU: HENpepblBHAas  (PyHKLUMSA; NPOM3BOAHAS  (PYHKIMH;
UCIIOJIb30BaTh T€OMETPUUYECKUIN U (PU3UUECKHUIM CMBICI TPOU3BOIHON AJIs PEIICHUS 3a/au.



HaxomuTh pon3BOIHBIC JIEMEHTAPHBIX (PYHKIIHA, BBIYUCIIATH TPOU3BOIHBIC CYMMBI,
MIPOM3BEICHUS, YaCTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOAHYIO I HCCIeIOBaHUS (YHKIMH Ha MOHOTOHHOCTH H
HKCTPEMYMBI, IPUMEHSITH PE3yJIbTaThl HCCIICIOBAHMS K TIOCTPOCHHUIO I'pauKOB.

Hcrnonb30BaTh MPOU3BOIHYIO JIJIST HAXOKICHHS HAWTYYIIEro PeIICHHS B IPUKIIATHBIX, B
TOM YHCIIE COIMAIBHO-DKOHOMHUYECKHX, 3aa4Uax.

OnepupoBaTh MOHATHSIMH: TIEPBOOOpA3HAs U MHTErPaJl; MOHUMATh FTEOMETPUUCCKHHN U
(bu3HYECKUil CMBIC HHTErpaJa.

HaxoauTs nepBooOpa3HbIe 3IeMEeHTaPHBIX (DYHKIUI; BBIYMCIIATH HHTErPaj 1Mo hopmyiie
Hrrorona—Jleiibuumna.

Permath mpuKiIaIHbIeC 3a1a9H, B TOM YUCIIEC CONMATBLHO-I9KOHOMUYECKOTO U (PU3UUIECKOTO
XapakTepa, CPeJACTBAMU MaTEMaTHICCKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBO 9acoB
Ne H KoHTpoJsb | JiieKkTpoHHBIe (LM(POBbIe) 00pa3oBaTeIbHbIE
anMeHOBaHMe Pa3/ie/ioB U TeM NPOTrPaMMbl
n/n Bcero | HbIe pecypchl
padoThI
1 MHoOXecTBa pallMOHAJIBHBIX U IEHCTBUTEIIbHBIX YHCET. 14 1 https://resh.edu.ru/?ysclid=ltph00iw9b910325653
PanyoHanbHbIE ypaBHEHNS M HEPABEHCTBA. PI'UC «Mos mikona»
https://www.yaklass.ru/?E8%1F
2 Oynkiun u rpapuku. CTeneHp ¢ MelbIM oKa3aTeneM 6 ysclid=ltphdghibb989926952
DPI'NC «Most KOJIay
Apudmerndeckuii KOpeHb N—oii creneHu. MppanuoHaibHbIe httpg://www.va'klass.ru/?E8%1F
3 ' 18 1 ysclid=Itphdghibh989926952
yYpaBHEHUS U HEPABEHCTBA DIUC «Most Koy
https://www.yaklass.ru/?E8%1F
4 @opmyJibl TPUTOHOMETPUU. TPUTOHOMETPUUECKUE YPABHEHUS 22 1 ysclid=Itphdghibb989926952
DPI'MC «Most IKOJIaY
5 IoCIeNOBATEHHOCTH | IPOIPecCHn 5 https://resh.edu.ru/?ysclid=Iltph00iw9b910325653
PI'NC «Most KOJIay
6 Tosropese, oGOBIICHYE, CHCTEMTHAAIA SHAHNH 3 1 https://resh.edu.ru/?ysclid=ltph00iw9b910325653
’ ’ DPI'NC «Most IKOJIaY
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4



https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://www.yaklass.ru/?E8%1F%20ysclid=ltphdqhibb989926952
https://www.yaklass.ru/?E8%1F%20ysclid=ltphdqhibb989926952
https://www.yaklass.ru/?E8%1F%20ysclid=ltphdqhibb989926952
https://www.yaklass.ru/?E8%1F%20ysclid=ltphdqhibb989926952
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https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653

11 KIIACC

KosnuecTBo yacoB
Ne KoHTpoJsb | JiiekTpoHHBIe (LM(POBbIe) 00pa3oBaTeIbHbIE
HanmeHnoBaHMe pa3jeioB H TeM POrpaMMBbl
n/n Bcero | HbIe pecypchl
padoThI
1 Crenens ¢ paunoHanbHbBIM NOKa3aTenem. [lokazarenpHas 12 1 https://resh.edu.ru/?ysclid=ltph00iw9b910325653
¢ynkmus. [loka3aTenbHble YypaBHEHUS U HEPABEHCTBA PI'UC «Mos mikona»
2 Jlorapudmuueckas ¢pynkuus. Jlorapupmudeckre ypaBHEHUS 12 https://resh.edu.ru/?ysclid=ltph00iw9b910325653
Y HEPABEHCTBA PI'C «Mos mikona»
3 Tpuronomerpuyeckue GyHKIUU U UX TpauKH. 9 1 https://resh.edu.ru/?ysclid=ltph00iw9b910325653
TpuroHomeTpuuecKre HEpaBeHCTBA PI'NUC «Mos mkoma»
. https://resh.edu.ru/?ysclid=1tph00iw9b910325653
4 [IpousBoaHas. [IpumeneHnre mpou3BOIHOM 24 1 BIUIC «Most KoM
5 VIHTOrDaL i Cro IDHMEHCHIS 9 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
p b OI'MC «Mos mikosia»
. https://resh.edu.ru/?ysclid=1tph00iw9b910325653
6 Cuctembl ypaBHEHHHA 12 1 DLIIC Mo KOt
v HaTvpaibHbLe 1 Leilble qrcia 5 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
M 1 OI'MC « Mos mikosay
: el -
8 Tosropese, oGOBIICHYE, CHCTEMTHAAIA SHAHNH 18 5 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
PI'UC « Most KOy
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 6



https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
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IHOYPOYHOE INIVIAHUPOBAHUE

10 KUIIACC
KosaunuyectBo
4acoB
Ne Konrp IMpumeua DJIeKTPOHHBbIE HU(PPOBLIE
n/n Tema ypoka OJIBHDL HHUE oOpa3oBaTe/ibHbIE pecypchl
Bceero | e
pador
bl
MHOXeCTBO, OIlepaluy HaJ MHOKECTBaMHU. J(narpammel https://resh.edu.ru/?ysclid=Itph00iw9b910325653
1 . 1
Oilnnepa—Benna DI'UC «Most mikonay
2 PanmponanbHEIC SHCNA. OOHKHOBCHHBIE M JECATHIHEIE 1 https://resh.edu.ru/?ysclid=Itph0oiw9b910325653
JpoOu, MPOLEHTHI, 0ECKOHEUHbIE NEPUOINUECKUE IPOOH
3 ApHdmeTHiecKue onepaui ¢ p AUMOHATILHAIMH HHCIAMH, 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
1peoOpa30BaHus YUCIOBBIX BbIPAXKEHUN
[Tpumenenue npobeii OLIEHTO ele . .
A D e . https://resh.edu.ru/?ysclid=Itph00iwdb910325653
P HU A p p PI'UC «Mos mkona»
peaIbHOM JKU3HU
[TpumeHnenue apoOeil ¥ MPOLIEHTOB VIS PELICHUs
5) MIPUKJIIAHBIX 33]1a4 U3 Pa3IN4HbIX OTPACIIEN 3HAHUU U 1 https://resh.edu.ru/?ysclid=1tph00iw9b910325653
peabHOU JKU3HU
6 JCHCTBHTENBHbIC YMCIIA. PAUMOHATLHEIC 1 1 https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
VppalMoHaJIbHbIE YHCIIa
v Apudmerndeckue onepanum ¢ AeHCTBUTEIbHBIMU 1 https://resh.edu.ru/?ysclid=1tph00iw9b910325653
qyUCIIaMU PI'NC «Mos mkona»
8 [TpubnnxEHHBIE BEIYUCIEHHS, TPABUIIA OKPYTIICHHUS, 1
IMPUKUIKA U OI[EHKA pe3y/IbTaTa BbIYUCICHUH
9 ToxecTBa U TOXK/IECTBEHHbIE ITPeoOpa3zoBaHus 1
10 YpaBHEHME, KOPEHb YPaBHEHHUS 1
11 HepaBeHcTBO, pelieHre HepaBeHCTBa 1
12 Merton nHTEPBAIOB 1



https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653

Penrenue nensix U ApoOHO-PAIMOHANBHBIX YPaBHEHUH 1

13 1
HEPaBEHCTB
KonTpoubsnas pabora Nel o reme "MHoxecTBa

14 paLMOHATIBHBIX U IEHCTBUTENbHBIX Yncell. PalnoHanbHbIe 1
ypaBHEHUS U HEPABEHCTB"

15 dyHKIU, crtocoObl 3a1anus GyHkiuu. Bzanmuo 1 https://resh.edu.ru/?ysclid=ltph00iw9b910325653
oOpartHble GYHKIUU PI'UC «Mos mkona»
I'padux Gpynkuu. O6nacTb onpeaesaeHnus 1 MHOKECTBO

16 3HaueHuil pynkuuu. Hynu dynkiuu. [Ipomexytku 1 https://resh.edu.ru/?ysclid=1tph00iw9b910325653
3HAKOMOCTOSIHCTBA
YéTtHble ¥ HeYETHBIE PYHKLIUU https://resh.edu.ru/?ysclid=1tph00iw9b910325653

17 1 PI'NC «Mos mKkona»

18 Crenen © HICIILIM TTOKa3aTCIEM. Crannaprias dpopma 1 https://resh.edu.ru/?ysclid=1tph00iw9b910325653
3allMCH JCHCTBUTENILHOIO YHCIa
Hcnionp30Banue moaxosmeit popmel 3amucu

19 JIEUCTBUTENbHBIX YUCET JJISl PEIICHUS TPAKTUYECKUX 3a7a4 1 https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
Y TIPE/ICTABJICHUS TaHHBIX

po | CTeneHHad byHKUILA C HATYPAILHEIM it LCILIM 1 https://resh.edu.ru/2ysclid=Itph00iw9b910325653
nokazareneM. E€ cBolicTBa u rpaguk

21 Apudmerndeckuil KOpeHb HaTYPaJIbHON CTENIEHH 1

22 Apudmerndeckuil KOpeHb HaTYPaJIbHON CTENIEHH 1

23 CaoiicTBa apu(MeTHUECKOro KOpHS HaTypalbHOH CTENeHH 1

24 CaolicTBa apu(PMETUYECKOTO KOPHS HATypaJIbHOM CTENEHU 1

25 CaoiicTBa apu(PMETUYECKOTO KOPHS HATypaJIbHOM CTENEHU 1

26 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—O CTENeHU 1

27 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHAMH N—O0if cTeneHn 1

28 JeiicTBus ¢ apudMeTHIeCKUMHU KOPHAMH N—O0if cTeneHn 1

29 JeiicTBus ¢ apudMeTHIecKUMU KOPHIMH N—O0ii cTeneHn 1

30 JeiicTBus ¢ apupMeTHIECKUMHU KOPHSIMH N—O0i CTETIeHN 1

31 Pemenne nppanvoHaIbHBIX YPABHEHUN U HEPABEHCTB 1

30 Penienue uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB 1

33 Penenne uppanmoHanbHbIX YpaBHEHUH 1 HEPABEHCTB 1

34 Pemenne nppanvoHaabHBIX YPABHEHUN U HEPABEHCTB 1



https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653

35 Pewienne nppaliOHaIBHBIX YPaBHEHU U HEPABEHCTB 1 https://resh.edu.ru/?ysclid=1tph00iw9b910325653
36 CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn 1
37 CaoficTsa u rpagui xopus N-0ii crenenu 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
KonTpoabnasi padora Ne2 no teme "Apudmernyeckuit
38 KOpeHb N—oii crenenu. MppannonanabHble ypaBHEHHS U 1
HEepaBeHCTBA"
39 CuHyc, KOCHHYC M TAaHT€HC YHCJIOBOTO apryMEeHTa 1
40 CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOI'O apryMeHTa 1
41 | AAPKCHHYC, apKKOCHHYC it APKTAHICHE THCIOBOrO 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
apryMeHTa
42 ApKCHHYC, apKKOCUHYC U apKTaHI€HC YHCIIOBOTO 1 https://resh.edu.ru/?ysclid=1tph00iw9b910325653
apryMmeHra PI'NUC «Mos mkoma»
43 TpuronomeTrpuyeckas OKpyKHOCTb, OIIpEIeIICHHUE 1
TPUTOHOMETPHUYECKUX (DYHKIIMH YMCIOBOTO apryMEHTa
44 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEIeIICHHUE 1
TPUTOHOMETPHUYECKUX (DYHKIIMH YMCIOBOTO apryMEHTa
https://resh.edu.ru/?ysclid=1tph00iw9b910325653
45 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
PI'NC «Mos mkona»
46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1
47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1
48 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
49 [IpeoOpa3zoBaHme TPUTOHOMETPUIECKUX BBIPAKEHUM 1
50 [IpeoOpa3zoBaHKe TPUTOHOMETPUIECKUX BBIPAKEHUM 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
51 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
52 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUI 1 https://resh.edu.ru/?ysclid=1tph00iw9b910325653
53 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUI 1
54 Pemennie TpUroHOMETPUUYECKUX ypaBHEHUI 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
55 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI 1
56 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1
57 Pemenre TpuroHOMETPUYECKUX YpaBHEHUN 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
58 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1



https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
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59 Pemienne TpUroHOMETpUYECKUX YPaBHEHUN 1 https://resh.edu.ru/?ysclid=1tph00iw9b910325653
60 KonTpoubsnas pabora Ne3 o reme "®dopmyibl 1
TPUTOHOMETPUU. TPUTOHOMETPUYECKUE YPABHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS
61 II0CJIEI0BATEILHOCTEN. MOHOTOHHBIE 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
MOCIIEI0BATEIbHOCTH
ApudmeTndeckast U TeOMETPUUYECKasi IPOTPECCHH.
62 Hcrnonp30BaHKne MPOTPECCUU TSI PEIICHUS PEATbHBIX 1
3a/1a4 NPUKJIAJHOTO XapakTepa
beckoneuHo yObIBaroIias reoMeTpruuecKas mporpeccusi.
63 Cymma 0eCKOHEYHO yOBIBAIOIICH reOMETPHIECKOM 1 https://resh.edu.ru/?ysclid=Itph0oiw9b910325653
IPOrPeCcCUu
64 ®dopmyna CII0KHBIX MTPOIEHTOB 1
65 dopmyiia CIOKHBIX TPOLIEHTOB 1 https://resh.edu.ru/?ysclid=Itph0oiw9b910325653
66 O6o0011eHne, cucTeMaTu3alus 3HaH|Ui 3a Kypc anreOpsl U 1
Hayaj Maremarnyeckoro aHanuza 10 kiacca
67 Hrorosasi konTpoJibHasi padora Ned 1
68 O06o0011eHne, cucTeMaTu3alus 3HaHU| 3a Kypc aiareopsl u 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
HayajJ Maremarnyeckoro aHanusa 10 kimacca PI'NC «Mos mkona»
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 https://resh.edu.ru/?ysclid=ltph00iw9b910325653
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11 KIIACC

KoimuecTBo
4acoB
Ne Konrp Hara DJIeKTPOHHBbIE HU(PPOBLIE
n/n Tewa ypoka OJTBHDL u3yyeHusi | oOpa3oBaTejibHbIE PeCypChl
Bcero | e
pador
bl
1 CIeIeHE ¢ PAEOHATHEM MOKA3ATEIEM 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
PI'UC «Mos mkona»
2 CpoiicTBa cTEeneHn 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
3 [TpeobpasoBanue Bhipaxenuii, conepxanx 1 https://resh.edu.ru/?ysclid=ltph00iw9b910325653
paloHaIbHBIE CTEIICHH
4 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
paloHaIbHBIE CTETICHH
5 [TpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAILINX 1
paloHaIbHBIE CTETICHH
6 TToKA3ATE/IBHES YPABHCHHS H HEPABCHCTEA 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
DPI'UC «Mos mkona»
7 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
8 Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA 1
9 [Toka3arenbHbIE ypaBHEHHS U HEPAaBEHCTBA 1
10 IToxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1
11 [Toka3zarenbHas (pyHKIMS, €€ CBOMCTBA U rpaduk 1
KonTpouabsnas padora Nel o reme "Crenens ¢
12 panroHaIbHBIM NoKa3ateneM. [TokazarenbHas QyHKIHS. 1 1
Iloka3aTenbHbIE ypaBHEHUS] U HEpaBEHCTBA"
13 Jlorapudm uymncna 1
14 TTeCATHHELS | HATYPATBEEIS IOTApHbMI 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
DPI'NC «Mos mkoma»
15 [IpeoOpa3zoBanue BbIpaXeHH, coepKaluX Jorapudmol 1
16 [IpeoOpa3zoBanue BbIpaXeHH, CoepKalUX JTOrapupMbl 1
17 [TpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIIMX JIOTAPU(MBI 1
18 [TpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIIMX JIOTAPU(MBI 1
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19 Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA 1
20 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA 1
21 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA 1
22 Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA 1
23 Jlorapudmuueckas GyHKIUA, €€ CBONCTBA U rpaduK 1 g?;griﬂ;d;g/;xdId:ltphOOIW9b910325653
24 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1
25 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1
26 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu 1
27 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu 1
28 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpauKu 1
29 [TpriMepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
30 ITpMMepH TPHTOHOMETPHYECKHX HEPABEHCTE 1 g;t;plfl:(/:/resh.edu.ru/?vsclid=|t|oh00iw9b910325653
«Mos nikosia»
31 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [TpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
Kontpoasnasi padora Ne2 no reme "Jlorapudmuueckas
33 ¢bynkuus. Jlorapupmudeckne ypaBHEHUS U 1
HepaBeHCTBa. TpuroHoMeTpruyeckne QyHKIUN U X
rpa¢uku. TpuroHomeTpuueckue HepaBeHcTra"
34 HenpepbisHbre (yHKIm 1 g?ﬁgrsﬂ];di;lggjcl|d=|tph00lw9b910325653
35 MeTon MHTEpBaIOB Ul PEIIEHNS HEPABEHCTB 1
36 MeToa MHTEpBaIOB Ul PEIIEHUS] HEPABEHCTB 1
37 [TpousBoHas GpyHKIIUMH 1
38 [TpousBomHas GyHKITHH 1
39 ['eomeTprueckuii 1 GU3NIECKUAN CMBICIT TIPOU3BOTHON 1 g?;:gresh.edu.ru/?vsclid=|tph00iw9b910325653
«Mos nikona»
40 ['eomeTpuueckuii 1 GU3NUECKUN CMBICT POU3BOTHON 1
41 [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKLIUIH 1
42 [Tpou3BoaHBIE AJI€MEHTAPHBIX (PYHKUINN 1
43 [TponsBogHast CyMMBI, TPOU3BEACHUS, YACTHOTO (PYHKIIMMA 1
44 TTpOU3BOMHAS CYMMEL IIPOU3BEICHES, YACTHOTO (hyHKHiE 1 https://resh.edu.ru/?ysclid=1tph00iw9b910325653

DI'NC «Mos mikosa»
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45 [Tpon3BoiHAs CyMMBI, TPOU3BEACHHS, YACTHOTO (PYHKIUH
46 [TpumMeHeHne MPOU3BOIHON K MCCIEIOBAaHNIO (DYHKIIMNA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI
47 [IpumeHneHne MPOU3BOIHOM K UCCIIEIOBAaHUIO QYHKIIUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI
48 [TpumeHeHre TpOU3BOJHON K UCCIIeIOBaHUIO (QYHKIINI Ha https://resh.edu.ru/?ysclid=ltph00iw9b910325653
MOHOTOHHOCTb Y 9KCTPEMYMBI PI'UC «Mos mkonay
49 [IpumeHneHne MPOU3BOIHOM K UCCIIEIOBAaHUIO QYHKIIUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI
50 Haxoxnenue HauOoJbIero 1 HAMMEHbIIET0 3HAYSHUs
(GYHKIIMY Ha OTpe3Ke
51 Haxoxnenne HauOoJbIero 1 HAMMEHbLIETO 3HaYEeHUs
(GYHKIIMYM Ha OTpe3Ke
50 Haxoxnenue HanOoJIbIIEr0 U HAUMEHBIIETO 3HAYEHUS https://resh.edu.ru/?ysclid=ltph00iw9b910325653
(GYHKIIMY Ha OTpe3Ke PI'iC «Mos mkomaa»
53 Haxoxaenne HanbobIIEro 1 HAUMEHbBILIETO 3HAYCHUS
(GYHKLUU Ha OTpe3Ke
54 Haxoxnenne HanbobIIero 1 HAUMEHbBILIETO 3HAUCHUS
(GYHKLUU Ha OTpe3Ke
55 Haxoxaenne HanbobIIero 1 HAUMEHbBILIET0 3HAYCHUS
(YHKLUHU Ha OTpe3Ke
[TprmeHeHre TPOU3BOJHOMN Ui HAX0XKACHUS HAaWTy4dIlIero
56 pELIEHNUs B IPUKIAIHBIX 3a7a4ax, JUlsl ONPEIEICHUS
CKOPOCTH Ipoliecca, 3aJJaHHOro (hopMyIoi min rpadukoM
57 KonTpoubsnas padora Ne3 o reme "[IponsBoanas.
[TpumeHneHne nponu3BogHON"
https://resh.edu.ru/?ysclid=1tph00iw9b910325653
58 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX PIUIC «Mos KoM
59 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
60 WuTerpan, reoMeTpuuecKuil 1 GU3NYECKUi CMBICI
MHTETpaa
61 WuTterpan, reoMeTpuuecKuil 1 (GU3NYEeCKUid CMBICI
MHTETpaa
62 WuTerpan, reoMeTpuuecKuil 1 (GU3NIECKUN CMBICI
MHTETpaa
63 Brruucnenue unrerpana no gpopmyie

Herorona—Jleiibuuia
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Brrurcnenue uHTErpana no Gopmyie

64 Herorona—JleliOuuma
65 Brrurcnenue wHTErpana no Gopmyie
Herorona—Jlelibuuma
66 Brruncnenue uHTErpana no hopmyie
Herorona—JleliOuuia
67 CHCTEMBI IMHEAHBIX YpaBHEHHi https://resh.edu.ru/?ysclid=1tph00iw9b910325653
PI'UC «Mos mkoma»
68 CucTemMbl TUHEHHBIX YpaBHEHUH
69 Pemefme HNPUKJIA/HEIX 3324 C MOMOLIBIO CHCTEMBbL
JIMHEWHBIX YpaBHEHUN
70 Pemefme HNPHKJIA/IHBIX 3324 C MOMOIIBIO CHCTEMBbL
JIMHENUHBIX YpaBHEHUN
CucreMbl ¥ COBOKYITHOCTH LIEJbIX, PAllMOHAIbHBIX,
71 UPPALMOHATIBHBIX, IOKA3aTeIbHBIX, TOTaPHUPMUUIECKUX
YpaBHEHUI U HEPABEHCTB
CucTembl 1 COBOKYITHOCTH LI€JIBIX, PAllMOHAIIbHBIX,
72 UPPAIMOHATILHBIX, ITOKA3aTEeIBHBIX, JIOTAPUPMUICCKIX
YpaBHEHUI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIEBIX, PAlIMOHAIbHBIX,
73 UPPALMOHATIBHBIX, IOKA3aTEeIbHBIX, TOTAPUPMUIECKIX
YpaBHEHUI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIENBIX, PAIIMOHAIBHBIX,
74 UPPALMOHATFHBIX, IOKA3aTeIbHBIX, TIOTAPHU(PMUUIECKUX
YpaBHEHUM W HEPABEHCTB
75 Hcnonb3oBanue rpadukoB GyHKINN 1715 peIeHHs https://resh.edu.ru/?ysclid=ltph00iw9b910325653
YpaBHEHUU U CUCTEM PI'UC «Mos mikosa»
76 I/ICHOHBSO\]’BaHI/Ie rpadukoB GpyHKIUN 11 pelIeHUs
YpaBHEHUHN U CUCTEM
[IpumeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K
77 PELICHUIO MAaTEMaTUYECKUX 3a/1a4 1 3a7a4 U3 Pa3IMYHbIX
o0acTeil HayKH U pealbHOM KU3HU
78 KonTtpoabHnas padora Ne4 no teme "MnuTerpan u ero
npuMeHeHns. CucreMsl ypaBHEHUN"
79 HatypanbHble U Liesble uKcia B 3a7auax U3 pealbHon

JKHN3HHU
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Harypanbnble 1 1enble yncina B 3aa4ax U3 peajbHOU

80 1
JKU3HH
81 HarypanbHble U enbpie Yrciia B 3a7a4ax u3 peatbHOn 1
JKU3HH
82 [Ipu3Haku AeIMMOCTH LETBIX YUCEI 1
83 [Tpu3HaKy AETUMOCTH ENBIX YUCEIT 1
84 TTpU3HAKH JACTHMOCTH LeTbIX YHCes 1 https://resh.edu.ru/?ysclid=Itph00oiw9b910325653
OI'UC «Mos mKkoJjay
85 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUH. 1
YpaBHeHus
86 [ToBTOpeHME, 0000MIEHUE, CHCTEMATH3AIUS 3HAHUH. 1 https://resh.edu.ru/?ysclid=Itph0oiw9b910325653
YpaBHeHUs OI'UC «Mos mikonay
87 [ToBTOpeHME, 0000MIEHUE, CHCTEMATH3AIUS 3HAHUH. 1
YpaBHeHUs
88 IToBTOpEeHHE, 0000IIEHNE, CUCTEMATHU3AIIM 3HAHUM. 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
YpaBHeHUS DI'MC «Mos mikoia»
89 IToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIM 3HAHUM. 1
YpaBHeHUs
90 IToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIM 3HAHUM. 1
YpaBHeHUs
91 [ToBTOpeHwue, 006001IeHNE, CUCTEMATH3AIUS 3HAHUH. 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
HepasencrtBa DPI'UC «Mos mikosa»
92 [ToBTOpeHwue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH. 1
HepasencrBa
93 [ToBTOpeHwue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH. 1
HepasencrBa
94 [ToBTOpeHwue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH. 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
HepasencrtBa PI'UC «Mos mikona»
95 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM. 1
CucreMbl ypaBHEHUN
96 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM. 1
CucreMbl ypaBHEHUN
97 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM. 1
DyHKIMHU
98 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM. 1 https://resh.edu.ru/?ysclid=ltph00iw9b910325653

DyHKIMHU

DI'UC «Mos mkoIa»
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99 HroroBasi kKOHTpobHasi padoTa Ne5 1
100 HroroBasi KOHTpobHasi paboTa Ne5 1

O060011eHue, cucTeMaTu3alys 3HaHU| 3a Kypce anreopsl 1 https://resh.edu.ru/?ysclid=Iltph00iw9b910325653
101 1

Hayaj mMaremarunyeckoro aHainusa 10-11 kinaccoB DIr'UC «Most mKkoay

O06o01eHne, cucTeMaTU3aIysl 3HaHUH 3a Kype aareOpsl U https://resh.edu.ru/?ysclid=1tph00iw9b910325653
102 1

Hayaj mMaremaruyeckoro aHanuza 10-11 kinaccoB DIr'rC «Most mKkoay

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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