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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma ydeOHOro mnpeaMera «Anredbpa M Havajla MaTeMaTHYECKOrO
aHalM3a» COCTaBJIEHA Ha OCHOBE TpeOoBaHMIl K pe3ynabraTtaMm ocBoeHus OOII
COO, mnpencraBneHHbix B PI'OC COO, a Takke Ha OCHOBE XapaKTEPUCTUKHU
IUIAHUPYEMBIX PE3YJIbTATOB JTyXOBHO-HPABCTBEHHOI'O pPA3BUTHA, BOCIUTAHUSA U
colManu3auy  o0yyaroumxcsi, MpeAcTaBIeHHOM B (denepanbHOi paboueit
IporpaMMe BOCHUTAHUS U TMOJIEKUT HEMOCPEJACTBEHHOMY IMPUMEHEHUIO NpH
peanuzanuu o0A3aTeNIbHON YaCTH 00pa30BaTEIbHON MPOrpaMMbl CPEAHETO O0IIEro
oOpa3zoBaHwUs.

[Iporpamma no npeamety «Anredpa M Hayala MaTeMaTUYECKOrO aHaIu3a»
orpaxkaeT ocHoBHbIe TpeOoBaHus GI'OC COO Kk AMYHOCTHBIM, METAIIPEAMETHBIM
U TIPEIMETHBIM pe3yJbTaTaM OCBOCHMS 00pa30BaTEIbHBIX IPOIPAMM.

[Iporpamma yuebHOro mpeamera «Anredpa M Hayajla MaTEMaTHYECKOTO
aHanuza» JaéT MpeJCTaBICHUE O IeNAX OOydeHHs, BOCHUTAHUS U PA3BUTHUA
oOy4arommxcs Cpe/CTBAMHU y4yeOHOrO MpeaMeTa, YCTaHABIMUBAET 00sS3aTENbHOE
NpeIMETHOE COJIepKaHUE, MpeayCMaTpuBaeT paclpe/iesieHue ero mo KjaccaM U
CTPYKTYpPUpPOBaHHE €ro IO paszjieliaM W TemMaM Kypca, HaéT paclpeleiecHue
y4eOHBIX YacOB IO TEMAaTHUYECKHUM pasliejlaM Kypca U IOCJIeI0BaTebHOCTh UX
U3y4eHUs C Y4ETOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH
y4yeOHOro Ipoliecca, BO3pPacTHBIX OCOOEHHOCTEH OOy4aroluuxcs; OIpenesseT
BO3MOKHOCTH IpeaMeTa AJsl peajau3aluu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
IporpaMMbl OCHOBHOTO 001Iero oOpa3oBaHHs, TpeOOBaHUH K pe3yjibTaTaMm
o0yueHus 1o npeaMery «Anredpa U Hauyajga MaTeMaTHUYECKOIO aHaJIN3a», a TaKkKe
OCHOBHBIX BUJIOB JAESITEIBHOCTH 00YyYaIOIUXCSL.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA «AJITEBPA "
HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

VY4eOnbiii Kypc «Anredpa W Hayaia MaTEeMaTHYECKOTO aHAIM3a» SBISACTCS
OJIHUM W3 HauOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oodiiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIeunBACT MHCTPYMEHTAIBHYIO 0azy s
M3Y4YEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroil CTOPOHBI, (hopmMupyer
JOTUYECKOEe M a0CTPAKTHOE MBIIIICHHE O0YyJYaIoIUXCsi HA YPOBHE, HEOOXOIUMOM
JUIsl OCBOCHUSI MH(OPMATHKHU, OOIIECTBO3HAHUS, UICTOPUH, CIOBECHOCTU U JAPYTUX
JucUUIUIMH. B pamkax naHHOro ydeOHOro kKypca oOydaromiuecsi OBJIaJ€BarOT
YHUBEpPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopas (QopMyaupyeT CBOU
JTOCTH>KEHUSI B MAaTEMaTUUYECKOU (popme.

VYueOHbIl Kypc anreOpbl U Havall MAaTEMAaTHYECKOTO aHAJIM3a 3aKJIaJlbIBaeT
OCHOBY [l YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (U3HUKK, XUMUHU, OHOJIOTHH,



MOHUMAaHUSI OCHOBHBIX TEHJECHLMHA pa3BUTHA S3KOHOMHUKHU U OOIIECTBEHHOU >KU3HHU,
MO3BOJISIET OPHUEHTHPOBATHCA B COBPEMEHHBIX LU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIOJIb30BaTh MX JJs JalbHEWIIEro o0pa3oBaHUs U B
MOBCEAHEBHOM >XKM3HU. B TO ke BpeMs OBiaJicHuE aOCTPAKTHBIMU MU JIOTUYECKH
CTPOTMMHM KOHCTPYKLHMSMH anreOpbl MU MaTeMaTUYeCKOTro aHaiu3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEP)KJEHUSI C MOMOIIbI0 MHAYKIIMU U PACCYKIaTh JIE€IyKTUBHO, MCIOJIb30BATh
000011IeHHEe ¥ KOHKpETH3allMi0, aO0CTparupoBaHHE W AaHAJIOTHIO, (QOpMHUPYET
KpEaTUBHOE M KPUTHUUYECKOE MBIILICHHUE.

B xoxe usydyenus yueOHOro kypca «Anrebpa M Hayaja MaTeMaTUYECKOIO
aHanu3a» oOydYarolIvecs MOJIy4aloT HOBBIM ONBIT PELICHUs NPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO TIOCTPOCHHSI MaTeMaTHUYECKUX MOJIENe peanbHbIX CUTYallHi,
UHTEpPIpETallMd  TOJYYEHHBIX  PEIICHHWH, 3HAKOMSTCS C  [pUMEpamu
MaTEMaTUYECKUX 3aKOHOMEpPHOCTE B TpHUpOjAE, HAyKe U MCKYCCTBE, C
BBIIAIOIIMMHUCS MATEMAaTUYECKUMU OTKPBITUAMH U UX aBTOPAMHU.

VY4eOHbIll Kypc 00JaJaeT 3HAYMTENbHBIM BOCIUTATEIbHBIM MOTEHIIUATIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 ydeOHbI MmaTepual, CHOCOOCTBYIOIIMIMA
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 creuuduxky ydeOHOU
NEeSTENbHOCTH, TpeOyromel MNpOJOKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH W  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIN
pe3ynbTar.

B ocHoBe Meromuku oOydeHHss anreOpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT A TEIbHOCTHBIN MPUHIIUIT O0yUYEHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hauajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEIICHBI CIEAYIOLIUE COJIEPKATEIbHO-METOANYECKUE IuHuU: «Hucna
U BeIUHMCICHUS», «DyHKIMU U Tpadukn», «YpaBHCHHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYEeCKOTro aHanu3a», «MHoXecTBa H JIOruka». Bce OCHOBHbIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUU U3Y4YalOTCS Ha MPOTSKEHUH JIBYX JET
oOyuyeHHUs Ha YpOBHE CpeIHEro ooumero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSAA
IpYyr Apyra W MOCTENEHHO HACHIIIAsCh HOBBIMM TeMaMU W pazaenamu. [[aHHbIN
yu4eOHBIH Kypc SIBISETCS WHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSAET B cebde
collepKaHNe HECKOJBKUX MaTEeMaTHYeCKMX IUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHUS, MaTEMAaTUYECKUN aHalu3, TEOpUsS MHOXKECTB, MaTeMaTH4ecKas
noruka u gapyrue. Ilo Mepe Toro kak oOydaromiuecs OBJIaJEBalOT BCE Oolee
[IMPOKUM MAaTEMaTHYECKHM aInapaTroM, y HUX MOCIE0BATEIbHO GOPMUPYETCS U
COBEPIIEHCTBYETCS YMEHHME CTPOUTh MATEMATHYECKYIO MOJENIb peaJbHOU
CUTYalluH, IPUMEHATH 3HAHUS, NOJYYECHHbIE TP U3YYEHHH Y4eOHOro Kypca, s
pELIEHHs] CAMOCTOSTENIBHO CHOPMYIMPOBAHHON MAaTEMAaTUUYECKOM 3a7auu, a 3aTeEM
MHTEPIPETUPOBATH CBOI OTBET.



CopepxxarenbHO-MeTOAMYECKasT JTUHUS «UMClIa W BBIYMCICHUS» 3aBEpIIacT
(dopMupoBaHUE HABBIKOB MCIIOJIH30BAHMS JIEUCTBUTEIBHBIX YHCEN, KOTOPOe OBLIO
HayaToO Ha YPOBHE OCHOBHOI0 0011ero oopa3zoBanus. Ha ypoBHe cpennero o0iiero
oOpa3zoBaHus 0co00€ BHUMaHUE  yaenseTcss  (OPMUPOBAHHMIO  HABHIKOB
palMOHANBHBIX BBIUMCICHUN, BKIIOYAIOMINUX B CceOs HMCIOIB30BAHUE DPA3IUYHBIX
dopMm 3amucu Unciaa, YMEHHE JelaTh MNPUKUIKY, BBIMOIHATH MPHOIMKEHHBIC
BBIUMCIICHHSI, OLIEHUBATh YHUCIIOBHIC BBIPAKCHHS, padOTaTh C MaTeMaTUYECKHUMHU
KOHCTaHTaMHU. 3HAKOMbIE OOYYaromMMCSI MHOXKECTBA HATypPaNbHBIX, IETBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHCENl  JIOTIONHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxaoM U3 OSTUX MHOXKECTB PacCcMaTpUBAIOTCS
CBOICTBEHHBbIE €My crnenupuyeckre 3aJayd U ONepalyu: JeJIeHUe Hallelo,
ONEpUPOBAHUE OCTATKAMM Ha MHOXECTBE IIeJIbIX YHCel, O0COOble CBONCTBA
palMOHANBHBIX M HUPPAIMOHAIBHBIX YUCEN, apu(METHIECKHE OMEPaIii, a TaKKe
M3BJICUCHUE KOPHS HATypaJIbHOW CTENEHW HAa MHOXXECTBE KOMIUIEKCHBIX YHCEIL.
bnarogaps mociienoBaTeIbHOMY PACHIMPEHHIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSIMH HMX NMPUMECHEHHS JJI PEIICHHS PA3INIHBIX 3a]1ad
GopmMupyeTcsi mpeACTaBIeHHEe O €IMHCTBE MAaTEMaTUKW KaK HAyKd U €€ poyd B
NOCTPOCHUHU MOJIENIEH pPEealbHOTO MHpa, HMIMPOKO HCHOJB3YIOTCA 0000IIeHUE U
KOHKPETHU3AIIHS.

Jluaus «YpaBHEHHSI M HEPABEHCTBA» peaIU3yeTcsl Ha MPOTSIKEHUU BCETO
oOydeHHs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHHUs, IMOCKOJBKY B KaXKIOM
pasnene IIporpaMMbl NpenyCMOTPEHO peIlIeHWe COOTBETCTBYIOIIMX 3ajad. B
pesynbrate OoOydaloliuecs OBJIAJACBAIOT Pa3IMYHBIMM  METOJIAMU  PELICHUS
paAIMOHANIbHBIX, UPPALMOHATBHBIX, T[OKAa3aTEIbHBIX, JOTapUPMUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUN, HEPABEHCTB U CHUCTEM, a TaKXke 3ajad,
colepkamux mapaMmerpsl. llomydyeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA TIPH
UCCleIoBaHUU (YHKIUNA C TIOMOIIBI0O MTPOU3BOAHON, TIPU PEIICHUH MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXJACHUE HAHOOJIBIINX U HAMMEHBIIUX 3HAYCHUH (PYHKIUU.
JlanHasi comepkarenbHas JUHUS BKIIOUaeT B ceOs Takke popMupoBaHHE YMEHUM
BBITIONHATH  pacuy€Tel 1O  QopMynaMm, MpeoOpa3oBaHMsl  pPalMOHAIHHBIX,
UPPALUOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHM, a TaKKe BBIPAKCHUH,
COJepKaIllMX CTENeHU U Jorapudmbl. braronaps usydeHuio anredpandeckoro
Marepralia TPOUCXOIUT  JajbHEWIIee  pPa3BUTHE  ANTOPUTMUYECKOTO |
a0CTPaKTHOTO MBIIUICHUSI O0ydYarOImMUXCs, (OPMUPYIOTCS HABBIKH JEAYKTHBHBIX
paccykaeHuid, paboTbl ¢  CHMBOJBHBIMH  (opmMamMu,  TpeACTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCMMOCTEH B BHJIC PaBCHCTB W HEPABEHCTB. AnreOpa
npemnaraeT d(PQPEeKTUBHBIE WHCTPYMEHTHI IS pENICHUS TPAKTUYECKUX W
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KakK
SI3bIKA HAYKH.



CopepxarenbHo-MeToANYECKass JUHUSA «DyHKUMH U TpadUKU» TECHO
NEeperuieTaeTcs ¢ JAPYTMMHU JIMHUSAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET NOCIE0BATEIbHOCTh U3YUEeHHs MaTepraiia. M3ydyenue cteneHHoi,
MOKAa3aTeNbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUYECKUX (DYHKIIMMA, UX CBOMCTB
U rpaduKoB, UCIOJb30BaHUe (DYHKIMI Ui perieHus 3ajad U3 APYyrux y4eOHbIX
MPEJIMETOB U PEaIbHON KU3HU TECHO CBSA3aHO KaK ¢ MAaTEMaTHYECKUM aHAIU30M,
TaK U C pPEIICHUEM YpaBHEHUH U HepaBeHCTB. [Ipu 3Tom Oo0jbIIOE BHHUMaHHE
ynensiercss GOpMUPOBAHUIO YMEHHUS BbIpakaTh (OpMYJaMu 3aBUCUMOCTU MEXIY
pa3IUYHBIMUA BEJTUYMHAMH, HCCIEAOBATh MOJYyYEHHbIE (DYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofepKaTeabHON JTUHUYU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, MO3BOJISIIOLIMX BbIPAXKATh 3aBUCUMOCTH MEXIY BEIUYMHAMHU B
paznu4HON (opMe: aHATUTHYECKOH, Tpaduyueckoi u cioBecHOU. Ero msyuenume
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBILIUICHHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUU, UCTIOIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHusi «Hauama maTreMaTHyecKoro aHaiv3ay MO3BOJISIET
CYLIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTHYeCKHX, TaK W MPUKIAJIHBIX 3a]ad,
JOCTYITHBIX OOYYaroIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uKy  CIOXHBIX (YHKUMNA, OMpeNeNsiTh HMX HauOOJIbIIME W HAUMEHBIINE
3HAYE€HMsI, BBIYMCIATH IUIOMAAU (GUIYp U OOBEMBI Tel, HAXOAUTH CKOPOCTH U
ycKopeHust nponeccoB. JlaHHas conep)kaTelbHas JIMHUS OTKpPBIBAET HOBBIE
BO3MOKHOCTH TIOCTPOEHHUS] MaTeMaTUYECKUX MOJIeJe peanbHbIX CHUTYyaluil,
MO3BOJISIET HAaXOAWTh HAWIydylllee pElIeHue B MPUKIATHBIX, B TOM YHUCIIE
COLIMAIbHO-?PKOHOMUYECKUX, 3a7jauax. 3HAKOMCTBO C OCHOBaMU MaT€MaTU4YeCKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO aOCTpakTHOro, (PopMalbHO-JIOTHYECKOTO U
KpPEaTUBHOIO MBILIUICHUS, (OPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTeMAaTUKH B HayKe, TEXHUKE W HCKyccTBe. OOydwaroniyecst y3HarT O
BBIJJAIOLINXCSA pPEe3y/bTaTaX, IMOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTHKU Kak
HayKd, U 00 UX aBTOpax.

CopeprxarenbHO-MeTOANYECKas TUHUSA «MHOXKECTBa U JIOTHKa» BKJIOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB M MAaTeMaTH4YeCKOM JIOTMKH. TeopeTHKo-
MHO>KECTBEHHBIE MIPEACTABICHUS IPOHU3BIBAIOT BECH KYPC IIKOJBbHON MAaTEMATUKH
U TpeuiaraloT Haubosiee YHUBEPCAJbHBIM SA3BIK, OOBEIUHSIIOMIMNA BCE pa3zelibl
MaTeMaTUKH M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPA3HbIE MAaTEeMAaTHYECKHE
JUCLUMIUIMHBL M HMX HOpPWIOKEHUs B eauHoe 1nenoe. lloatomy BaxkHO naarth
BO3MOXHOCTh OOYyYaroIEMyCsl IOHUMaTb TEOPETUKO-MHOXECTBEHHBIN  SI3bIK
COBPEMEHHON MaTeMaTUKH M HCIIOJIb30BaTh €0 IS BBIPAXKEHUS CBOUX MBICIEH.
JpyruM BaXKHBIM IPU3HAKOM MAaTEMAaTHUKM KaK HAayKd CIEIyeT IpU3HATh
CBOICTBEHHYI0 €l CTpOrocTh OOOCHOBaHUN M CJIEAOBAHHME ONPEIEIEHHBIM
IpaBWJIaM  IOCTPOEHHUS  JOKAa3aTeJbCTB.  3HAKOMCTBO €  3JIEMEHTaMH



MaTEeMaTHYECKOW JIOTUKH CIIOCOOCTBYET PAa3BUTUIO JIOTUYECKOTO MBIIICHUS
00y4aroUINXCs, MO3BOJISIET UM CTPOUTH CBOM PACCYKICHUS HA OCHOBE JIOTHYECKUX
npaBwil, GOPMUPYET HABBIKH KPUTHIECKOT'O MBIIILIICHUS.

B yueOHOM Kkypce «AnreOpa W Hadajla MaTEMaTUYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MaT€MaTHYE€CKOTO MOEIMPOBaHHUsS, KOTOPHIE MPU3BAHBI
crocoOCcTBOBaTh (HOPMUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJENEH pealbHbIX
CUTYaIllii, WCCIENOBaHMUS OSTUX MOJENeH C MOMOIIBIO ammapaTa aiaredpbl u
MaTEeMaTHYECKOTO aHaln3a, WHTEPIpETallud MONyYEeHHBIX pe3yibTaToB. Takue
3aJJaHus BIUIETEHBI B KOKIIBIA U3 pa3/ie]IOB MPOTrPaMMEI, IIOCKOJIBKY BECh MaTepHal
y4eOHOT0 Kypca IIUPOKO HCIONB3YeTCsS sl pelleHHs MPUKIaaHbIX 3amad. [Ipu
pEIIEHWH  peajbHBIX  MPAKTUYECKUX  3a7ad  OOydalouluecss  pa3BHBAIOT
HaOII0aTebHOCTh, YMEHHWE HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCTIONB30BaTh  aHAJOTHIO, 0000maTh ©  KOHKPETHU3UPOBATH  MpPOOJIeMy.
JlesitenpHOCTh IO  (DOPMHUPOBAHHMIO HABBIKOB PpEIICHUS TNPUKIAJHBIX 3a]ad
OpTraHM3yeTCs B MPOIIeCcCce U3YUCHHS BCEX TEM Y4eOHOTro Kypca « Anredpa u Hadana
MaTeMaTUYIECKOTO aHAJTH3a.

HEJA U3YYEHUSA YYEBHOI'O NIPEJMETA

[IpuoputeTHpIMU 1ENIAMU 0O0ydeHHs: Matematuke B 10-11 kmaccax Ha
yriayOJaEHHOM YPOBHE SIBISIOTCS:

dbopMupoBaHUE IIEHTPATBLHBIX MATEMATUYECKUX MTOHATHH (YMCII0, BENTUYNHA,
reoMeTrpudeckas ¢Gurypa, mnepeMeHHas, BEpOSTHOCTb, (YHKIMsS, MPOU3BOIHAS,
UHTETpana),  O00ECNeYMBAIOIMIMX  NPEEMCTBEHHOCTh M IEPCIEKTHBHOCTH
MaTeMaTHIECKOTO 00pa30BaHUs 00yUarOIMINXCS,

MOJIBe/ICHHE O0y4YaromMuXCcs Ha JOCTYIMHOM IS HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPY)KAIOIIETO MUpPA, MOHUMAHUIO MaTeMaTHUKUA Kak
Y4acTH OOIIeH KyJIbTypbl YEIOBEUECTBA;

pPa3BUTHE MHTEIJICKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH OO0ydaromuxcs,
MMO3HABAaTEIbHOM AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHU, KpPUTHYHOCTU
MBIIUICHUS, UHTEpECa K U3YUEHUIO MAaTEMATHKU;

dbopMupoBanue (HyHKIIMOHATHFHOM MaTEeMaTHYECKOW TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMaTUYECKUE ACHEKTHl B PEalbHBIX KU3HEHHBIX CUTyallUsiX U
MpU MU3YYEHUU JAPYrUX Y4eOHBIX MPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYITHpOBATH HMX HA S3bIKE MAaTEMATHKH W CO3/1aBaTh
MaTeMaTU4eCKUe MOJENIH, IPUMEHATh OCBOEHHBIM MAaTEeMaTUUYECKUI ammapart s
pelieHns MNpPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, MHTEPHPETUPOBATH U OLECHUBATH
MOJIyYEHHBIE PE3YIIbTAThI



MECTO YYEBHOI'O IPEJIMETA «YYEBHOI'O ITPEJIMETA» B
YUYEBHOM IIVTAHE

B cootBerctBuM ¢ ®I'OC COO wmarteMaruka SBIsieTCS 00sA3aTEIbHBIM
MpeMETOM Ha JaHHOM YpOBHE 0Opa30oBaHMs M BXOJUT B COCTaB MpPEeAMETHOMU
obnactn «Marematuka u uHpopmaTuka». [Iporpammoil 1Mo MareMmatuke
npeaycMaTpuBaeTcs u3ydeHrue yueOHoro npeamera «MaTeMaTuka» B paMKax TpEX
y4eOHBIX KypCOB: «Airebpa v Hauajga MaTeMaTUYECKOro aHalu3ay, «I eoMeTpusy,
«BeposatHOCT M cratuCTUMKa». DOpMUpOBaHME  JIOTUYECKUX  YMEHUU
OCYIIECTBIISICTCS. Ha MPOTSHKEHUH BCEX JIET O0YyUEHHS Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus, a JIEMEHTHI JJOTUKH BKJIIOYAIOTCS B COJIEPKAHME BCEX HA3BAHHBIX
BBIIIIE YU€OHBIX KYPCOB.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadaja MaTEMaTHYECKOTO
aHanu3a» orBoauTcs 272 yaca: B 10 kimacce — 136 yacoB (4 vaca B Heaenmo), B 11
kiacce — 136 yacoB (4 Jaca B HEJIENIO).

COILEPKAHUE OBYYEHUA
10 KJIACC

Yucia 1 BHIYMCICHUSA

Pannonansabie yucina. OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOHU, IMPOILIECHTHI,
OeckoHeuHble Tepuoanyeckue apoou. IlpumeHenue apoOedt W MPOIEHTOB IS
peIICHUS TTPUKIIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HH.

JlelicTBUTENbHBIE uMCHa. PalnvoHanpHblE W HUPPALMOHAIBHBIE YUCIIA.
Apudmernyeckue  omnepanudd ¢ JACHCTBUTEIBHBIMH  YHCIaMH. Moaynb
JEHCTBUTEIIFHOTO YHUCia U ero cBoicTBa. [IpuOmmkEHHbIC BRIYMCICHUS, TTPaBHIIa
OKpYTJIEHUs, IPUKUAKA U OLIEHKA PE3YIbTaTa BHIYUCICHUN.

Crenenp ¢ 1ensiM noka3zateneMmM. bunom Hbiorona. Hcnonb3oBaHue
noaxo e GopmMbl 3amucu NEUCTBUTEIBHBIX YHCEI JIJIS PEIICHUS TPAKTHIECKUX
3a7a4 ¥ MPEJCTABICHUS JAHHBIX.

ApudmeTnyeckuii KOpeHb HATypaJbHON CTETICHU U €T0 CBOMCTBA.

CreneHp ¢ pauuMOHAIBHBIM [OKa3aTeJeM M €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTEJEM.

Jlorapudm umcma. CaoiicTBa sorapudma. JlecsTuunble W HaTypaiabHBIC
norapugMsbl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHUCIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YMCIIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA



ToxaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHHMs. PaBHOCWIIBHBIE YpaBHEHMS M ypaBHEHHUs-CleAcCTBUsA. HepaBeHCTBO,
pelIeHrne HEPaBEeHCTBA.

OCHOBHBIE METO/BI PELICHUS LEIbIX U JIPOOHO-PALIMOHATIBHBIX YPaBHEHUHN U
HEpPAaBEHCTB. MHOrOWIEeHbl OT OJHOW NEPEMEHHOW. JlelleHne MHOrodjeHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowieHsl ¢  LEIbIMHU
koa¢ppunrenramu. Teopema Buera.

[IpeoGpa3zoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJEPKALINUX CTETIEHH U KOPHHU.

HppanmonansHbie YpaBHEHHSI. OcHOBHbIE METOBI pelieHus
UppalOHAIBHBIX YPABHECHU.

IlokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHHS MOKA3aTEIbHBIX
YPaBHEHUM.

[IpeoGpa3zoBaHre BBIPAXKEHU, COACPHKAIIUX JOTrapHUPMBI.

Jlorapudgmuueckue YpaBHEHUS. OcHOBHbIE METO/IbI pelieHus
JorapuMUYECKUX ypaBHEHH.

OcHOBHbIE TPUTOHOMETPUUECKHUE dbopmyIbL. [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUM. PellieHre TpUroHoMeTpuYECKUX YpaBHEHUM.

Pemienne cucreM mnMHENWHBIX ypaBHEHHUM. Marpuua CHCTEMBI JIMHEWHBIX
ypaBHeHUW. OnpenenuTenb MaTpulbl 2X2, €ro TreoOMETPUYECKUH CMBICT U
CBOMCTBA, BBIYMCIIEHUE €r0 3HAYCHUS, IPUMEHEHHUE ONPEACIIUTENS sl PELICHUS
CUCTEMBbl JIMHEWHBIX YypaBHEHMI. PenieHune mnNpuKiIagHBIX 3aad C IMOMOIIbIO
CUCTEMBbl JIMHEWHBIX ypaBHEHUW. VcciaegoBaHue MOCTPOEHHOM MOAENIH C
NOMOIIBIO MATPULL U ONIPEAECITUTEIICH.

[TocTpoeHne MaTeMaTUYECKMX MOJEJEH PEabHOM CUTYalMd C TMOMOIIBIO
YpPaBHEHUN W HEPABEHCTB. l[IprMEHEHHE YpaBHEHHUM M HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKUX 3a/lad M 3aJad W3 PA3JIUYHBIX OOJacTed HAyKH W peaTbHOU
AKU3ZHU.

DOyHKUNH U TPaPUKH

OyHkims, crnocoObl 3amanus (yHKOuU. B3aumHO oOpaTHbIE (YHKIHH.
Komnosummst yskmuit. 'paduk  dyHkmum. DrneMeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB ¢ yHKIIHIA.

OO6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHud ¢yHkuumu. Hymu dyHkmmm.
[TpomexyTku 3HaKonoCTOsIHCTBA. UETHBIE U Heu€THble pyHKuuu. [lepuoguyeckue
bynkiuu. [IpomMexxyTku MOHOTOHHOCTH (yHKIHH. MaKCUMyMbl U MUHUMYMBI
¢ynkiuu. Hanbomnpiee 1 HanMeHbIee 3HaYCHHs PYHKITUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Has W JOPOOHO-THHEHHas (yHKIHMHA. DIIEMEHTapHOE
UCCIIEJOBAaHNE U TIOCTPOEHUE UX TpaduKOB.



CreneHHas (yHKUMS ¢ HATYpaJbHBIM U LIEJIbIM MoKa3aTeneM. E€ cBolicTBa u
rpadguk. CpoiicTBa M rpaduKk KOpHS N-OM CTENEHHM Kak (PYyHKUUU OOpaTHOU
CTEIIEHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

[loka3zartenbHass U jorapu@muyeckas (QyHKIUH, UX CBOMCTBA U TIpaduUKH.
Hcnonb3oBanue rpadgukoB GyHKUUN ISl peLICHUs] YpaBHEHUI.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACIEHUE TPUTOHOMETPUUECKHUX
(YHKIUN YKCIIOBOTO apryMEHTAa.

QOYHKIHOHAJIBHBIE 3aBUCMMOCTM B pEaJbHBIX IIPOLIECCAX U SBJIECHUAX.
['paduixu peanbHbIX 3aBUCUMOCTEN.

Havana MaTeMaTH4eCKOro aHaJIM3a

[locnenoBaTenbHOCTH, CHOCOOBI 3aJaHusl MocienoBaTenbHOCTEH. Meton
MaTeMaTU4EeCKON WHYKLIHH. MOHOTOHHBIE U OTpaHUYECHHBIE
NOCJIEIOBATENIBHOCTH. VICTOpHS BO3HMKHOBEHMSI MAaTEMAaTHUYECKOTO aHajau3a Kak
aHanu3a OECKOHEYHO MaJbIX.

Apudmernyeckas U reoMeTpuueckasi nporpeccud. beckoneuno yObIBaromas
reomerpuieckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH TeOMETpHUUYeCKOn
nporpeccuu. JIMHENHbIN U dKCIIOHEHUUAIIBHBIN poCT. Yncno e. Dopmyiia CI0KHBIX
OpoLeHTOB. Mchonp30BaHUME TMPOrPECCUM ISl  PEUIEHUs pEAbHBIX 3ajad
IPUKJIATHOTO XapaKkTepa.

HenpepoiBHble ¢GyHKIIMM W HX CBOMCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadukoB (Qynknuii. CBoiicTBa (PYHKIMI HENpPEephIBHBIX Ha OTpe3ke. MeTon
UHTEPBAJIOB ISl pEUICHHsS HEpaBeHCTB. I[IpuMeHEHUE CBOMCTB HENPEPBIBHBIX
GyHKIUN 11 perieHus 3a1ay.

[lepBas u BTOpas npousBoaHbie QpyHkuu. OnpeaeneHrue, reOMEeTPUIECKUN U
(bU3UYECKU CMBICI MPOU3BOHON. Y paBHEHHE KacaTeIbHOUM K rpaduKy yHKITUH.

[IpousBojmHbIE  3JEMEHTApHBIX  (DYHKIIHM. [Ipou3BogHass  CyMMBI,
MIPOU3BEICHHS], YACTHOTO M KOMIIO3UIIUU () YHKIIHIA.

MHoxecTBa U JIOTHKA

MHoOXkeCcTBO, omnepauuyd HaJ MHOXKECTBAMHM M HX CBOWCTBa. Jlmarpammebl
Oiinepa—Benna. IlpuMeHeHHWe TEOPETUKO-MHOMXKECTBEHHOrO — ammapara  Juis
ONMCAHUs pPEaJbHBbIX IPOLECCOB U ABICHUM, NPU PEIICHUU 3a1ad U3 JPYTux
y4eOHBIX MTPEMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTA, CIIEJICTBHE,
JOKa3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHUS.
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Ymncia v BBIYUCTCHUSA
Harypanbubie u uenble uncna. [I[puMeHeHre MPU3HAKOB JIETMMOCTH LEIbIX
yucesn, HauOosbluid obuui genutens (ganee — HOJl) m HauMmenblee oOlee



kpatHoe (nanee — HOK), octatkoB o monyinto, anropurmMa EBkiauaa ans permeHus
3a/1a4 B LIEJIBIX YHACIIAX.

KommnekcHble yucna. AnreOpanyeckass W TpUTOHOMETpHUUYecKas (opMbl
3aMMCH KOMIUIEKCHOTO 4Hcia. ApU(PMETUYECKHE ONEPALMH C KOMIUIEKCHBIMU
yuciamMu. M300pakeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-0if CTENEHU U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUJIEKCHBIX YMCEN JJIs pelieHus] (PU3MUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUA ¥ HEPABEHCTBA

Cucrtema © COBOKYNIHOCTb YpPaBHEHUW M HEPABEHCTB. PaBHOCHUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIECTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHUH €  MOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTHU. PelieHne TpuroHoMeTpuyecKuX HEpaBeHCTB.

OcCHOBHBIE METO/ABl pELIEeHUs TOKa3aTeIbHBIX U  JIOrapupMHUUECKHUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS CHUCTEM U COBOKYIHOCTEH pallMOHAJIbHBIX,
UppaLMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApU(PMUUECKUX YPAaBHEHUH.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne  ypaBHEHMiI, CHCTEM U  HEPABEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3a/lad M 3aJad U3 Pa3JIMYHbIX OOJacTell HayKu U peatbHOMU
KU3HU, THTEPIPETALMS MTOJTYUYEHHBIX PE3YJIbTATOB.

DOyHKUUM U TPaPUKH

I'paduk kommosurnuu ¢GyHkiuid. ['eomerpuueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB HA KOOPANHATHOM MIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

I'paduyeckre MeToapl pelICHUS YpaBHEHHH W HepaBeHCTB. I 'paduueckue
METO/bI pEUICHUA 3a7]a4 C IapaMeTPaMHU.

Ucnonb3oBanue rpadukoB (YHKIMI AJIS HMCCIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT NPH PEHICHUU 3a7ad U3 JAPYTUX Y4EOHBIX
MPEIMETOB U PEAIIbHOM KU3HHU.

Hayajia maTeMaTH4eCcKOro aHaIu3a

[IpumeneHnne MPOU3BOAHON K UCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH H
sKcTpeMyMbl.  HaxoxaeHue  HauOONBIIETO W HAMMEHBIIETO0  3HAYCHUU
HENpephIBHON (DYHKIIMU HA OTPE3KE.

[IpumeHeHne NPOU3BOAHOM JJIsi HAXOXKICHHS HAWIIYYIIErOo pPELICHUS B
MPUKIAAHBIX 3aJadax, ISl OINpPEIENICHUS CKOPOCTM M YCKOPEHMS Mpolecca,
3aJ1aHHOTO (HOPMYIION MK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. IlepBooOpasHbie
anemMeHTapHbIX QyHkuuil. [IpaBuna HaxoxaeHUs] TEpBOOOPA3HBIX.



WHuterpai. I'eomerpuueckuii CMBICI HMHTErpaia. Beruncinenue
onpenenéHHoro uHTerpana no ¢popmyne Herorona-JleiiOnua.

[IpumeHeHnne uHTErpaia s HAXOXACHUS IUIONIaAeH IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemennit nuddepeHuaIbHbBIX ypaBHEHHH. MartemaThuueckoe
MOJICJIMPOBAHUE PEATBbHBIX MPOLECCOB C TOMOUIbI0 U] PepeHITnaTbHBIX
YPaBHEHUM.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJA MATEMATHUYECKOI'O AHAJIU3A»
(YIJAYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaXKJAHCKOM MO3UIIMU 00YyYaIoIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBUM C UX
GyHKIMSAMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHUKOB M POCCUUCKON MaTeMaTUYECKON IIIKOJIHI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEICHHUSI, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JAEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PACCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3I0POBOT0 U 0e30MacHOTro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBBIO (3710pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM PEKUM 3aHATUU U
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIO0Us, HUHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M  CIIOCOOHOCTH K  MaTeMaTUYeCKoMy  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIBTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHOM M COLMAIBHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolenl cpefbl, TJIaHUPOBAHUE IIOCTYNKOB W OIEHKU HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKu U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HAayKu Kak cdepbl YeIOBEYECKOW eSITeNIbHOCTH, JTaroB €&
pPa3BUTHUS ¥ 3HAYUMOCTH JUIS PAa3BUTHS LHUBWIN3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUHM, YCTAaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KiacCU(]UKaIUH,
OCHOBaHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBHIBOJIBI;

BBIOMpATh CIOCOO pelieHust ydyeOHOU 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpoOJIEMY,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMU, IBICHUSIMHU, ITPOLIECCAMH;

CaMOCTOATEIBHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTUE IIpoliecca, a TakKe BbIABUTATH
NPEINOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MHDOpMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MHPOPMAIMIO PA3TUYHBIX BHJIOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HaJEXKHOCTh nHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIe YHHMBepPCAJIbHbIE YUeOHbIe 1eCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX U MHMCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHWS MO XOJy PEIICHUs 3aJlauH,
KOMMEHTHPOBATh MOJIYUYCHHBIN PE3yJIbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOH TEMHI,
mpoOJIeMBl, pelIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
Jyanora, oOHapyXMBaTh Pa3JWUMe€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opMme
(dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PaKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OPMAT BBICTYIUICHUS C YYETOM 3amad
MpEe3EHTAIIMU 1 OCOOEHHOCTEN ayIUTOPHUH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUH C YYETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, HX PE3yJIbTAaTOB, BIAACThH
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yjbTaTa peuieHus
MaTeMaTUYEeCKON 3a/1auw;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBHUE PE3YNIbTATa IEIH U YCIOBUSIM, OOBSICHITH IPUIHHBI
JTOCTY)KCHUS WU HEIOCTHIKCHUSI PE3yJIbTATOB JIEATEIIHHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M WCIOJB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHUIYaTbHOM
paboThl TpW pelIeHHH YYeOHBIX 3ajJady, MNPUHUMATHh IIeb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, paclpeaeiiarh
BUIBl PabOT, JOrOBapUBAThCA, OOCYXKIAaTh TPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMYyIHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kjacce oOyd4arouIuiicsi MOJTYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucua 1 BBIYMCJICHHUSA:

CBOOOJTHO OMEPUPOBATHh TMOHATHSIMH: PAMMOHATIBLHOE YHUCIO, OECKOHEUYHas
nepuoAndecKas JpoOb, MPOLEHThl, HPPALMUOHATIBHOE YHUCJIO, MHOXKECTBA
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOTO YNCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3ajad W3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHSITh NPUOINAKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTJICHUS], IPUKUAKY U
OLICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpOBATh MOHATHEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATUEM: ApU(PMETHUYECKUN KOPEHb HaTypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIBHBIC YPAaBHEHUS U YPABHEHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PEILICHUS
HEPaBEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWIEH C MeJbIMU KO3(P(UIMEHTaMH, KOPHH MHOTrOYJIEHA, MPUMEHSTh
JIeJICHHEe MHOTO4YIEHAa Ha MHOI'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLIeHUs 3a/a4;

CBOOOJTHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX ypaBHEHHIH,
MaTpula, ONPENEIUTENb MATpUlbl 2 X 2 W €ro reoMETPUYECKHUU CMBICH,
UCIIOJIB30BATh CBOMCTBA OMpEAeauTenss 2 X 2 i BBIUKCICHUS €r0 3HAYCHMUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpaBHECHUHU,
MOJEIIMPOBATh PEAIBHBIE CUTYAllMU C IMOMOIIBI0 CUCTEMBI JIMHEMHBIX YPaBHECHUM,
UCCIIEIOBATh ITIOCTPOCHHBIE MOJEIM C IOMOIIBI0 MaTpULl U OIPEIEIIUTENEH,
MHTEPIPETUPOBATD MTOJTyYECHHBIM pPE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU I TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaAHNS YUCIOBBIX BBIPAKEHHM, CONEPIKALUX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapugmMoB TSt npeoOpa3oBaHus
norapuMUYECKUX BBIPAKCHHUI;

CcBOOO/IHO OMEpUPOBATh MOHSATUSMU: HPpPALMOHANBHBIE, MOKa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PAaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 MpeoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (QOPMYNBl Ui  pPEUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBHUIO 3a/ayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3aaHusl (QYHKIUH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE IpeoOpazoBanus rpadukoB QyHKINH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEEICHUS U MHOYXKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
NepUoINYeCKUue QYHKIHH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMbI (QYHKIIUH, HauOoJblllee W HaWMEHbIIee 3HauYeHWe (QyHKIUU Ha
IPOMEXKYTKE;

CBOOO/IHO ONEPHUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLUS C HATYypaJbHBIM U
LeJIbIM TOKa3aTesieM, rpauk CTeNneHHON (YHKIUU C HaTypalbHBIM U LEJIbIM
nokaszaTeneM, rpaduk KOpHA N-0i cTeneHu Kak (QyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHWHas, KBaJpaTU4Has U JpOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPa(pUKOB;

CcBOOO/IHO ONEpUPOBaTh MOHATUAMU: MOKa3aTejpHas M Jorapupmuyeckas
byHKIMM, UX CBOWMCTBAa W TpadUKH, UCIOIL30BaTh WX TpadUKH IS PEIICHUs
YpaBHEHUM;

CBOOO/IHO ONEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesIeHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKIMA [ HCCIAEAOBAaHUS IPOLECCOB U
3aBHCHMOCTEW MpHU pEeHIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpUUECcKas MPOrpeccusi, TNHEHHBIN U
HKCMOHEHLIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUAMM: TIOCIIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHUS
IIOCJIE0BATENBHOCTEM, MOHOTOHHBIE M OIPAaHUYEHHBIE ITOCJIEN0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATUYECKOTO aHalIu3a KakK aHaiuusa
OECKOHEUYHO MaJbIX;

CBOOOJHO ONEPUPOBATHh TMOHATUAMH: HENpPEpbIBHbIE (QYHKUUHU, TOUYKH
paspeiBa rpaduka GyHKIUU, aCUMIITOTHI I'pauka QyHKINH;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: TMepBass M BTOpas MPOU3BOIHBIC
¢yHKIMH, KacaTeabHas K rpaduky QyHKINY;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO  OMNEpUPOBaTh  TMOHATUAMH: MHOXXECTBO,  OMNEpaluu  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OIpEAENIeHHe, TeopeMa, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO O0BEKTA, I0Ka3aTeIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K xonmy obOydyenuss B 11 kjacce oOyd4arouiuiicsi MOJY4YUT CHEAYIOIINE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM pabouell MporpamMMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yuca 1 BBIYUCJICHUSA:

CBOOOJTHO OMEpUpOBaTh TMOHATUAMH: HATypaJlbHOE M IEJI0€ YHUCIIO,
MHOKECTBAa HATYypPaJIbHBIX M LENbIX YHCEJN, UCIOJIb30BaTh NMPU3HAKU JIEIUMOCTH
uensix yucen, HOJl u HOK HaTypanbHbIX 4Kcen sl pelieHus 3a1a4, TPUMEHATh
anroput™m EBKinna;

CcBOOO/IHO OMNEpUpOBaTh MOHATHEM OCTaTKa [0 MOAYNIO, 3alHiChIBaTh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIIMOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BBHIMOTHATH apu(pMETHUECKHUE ONEpalud ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEpPUPOBATH TMOHSITUSIMU: HppalUOHAJbHBIC, MOKAa3aTelIbHbIE U
norapuMuyYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HE0OXoauMble  (OpMYJbl  JIS  pELICHHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMIEPUPOBAThH MOHSATUSIMHU: CUCTEMa U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYMMHOCTEW pallMOHAIIbHBIX, UPPAIIMOHATIBHBIX, TTOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppaluroHaIbHbIE, MoKa3aTeabHbIC,
norapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUS UM  HEPaBEHCTRBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpaduuecKue METObI JJIsl pEIICHUs] YPaBHCHUI M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh peaJibHble CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXKCHMS, YPaBHEHUsI, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIE/IOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMKA (YHKIUNA C TIOMOIIBI 3JIEMEHTAPHOTO
UCCJICOBAHUS M CBOMCTB KOMIIO3UIIUH JIBYX (DYHKITU;

CTPOUTH TEOMETPHYECKHE oOO0pa3bl ypaBHCHHMH W  HEPAaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpPUPOBATH TOHATHUAMHU: TpadUKA TPUTOHOMETPUUICCKUX
dynKImi;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOJAHYIO JIJI UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUs] PYyHKIIMHU HEMPEPHIBHON Ha
OTpPE3KE;

MCMOJIb30BaTh MPOM3BOJHYIO UISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUs B
NPUKJIAJHBIX, B TOM 4YHCJE COLUHAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OmpeAeIeHUs CKOPOCTH U YCKOPEHMs TMpoliecca, 3aJaHHOro (Gopmyion wuiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEPBOOOpa3HAs, ONpPENEIEHHBIM
MHTErpaj, HaXOAWTh MEPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuna;

HaXOJUTh TUIOLIAJAH IIOCKUX (QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3aJa4d, B TOM YHCJE COLUAJIBbHO-JKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJuunyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
MHOK€ECTBO ACHCTBUTEIBHBIX YHCEIL.
MHorounensl. PanmoHanbHble YpaBHEHHS U https://lesson.academy-
1 3 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX content.myschool.edu.ru/02.5/10
yYpaBHEHUU
Oyukiuu u rpaduku. CrenenHas GyHKITUS https://lesson.academy-
2 12 1
C LEJBIM [TOKA3aTeNIeM content.myschool.edu.ru/02.5/10
ApubmMeTnuecknii KOpeHb N-0if CTETIECHHU. https://lesson.academy-
3 15 1
HppanunonanbHble ypaBHEHUS content.myschool.edu.ru/02.5/10
[lokazarenpHas ¢pynkuus. [lokazarenpHbie https://lesson.academy-
4 10 1
ypaBHEHHUSI content.myschool.edu.ru/02.5/10
Jlorapudmudeckas GyHKITUS. https://lesson.academy-
5 18 1
Jlorapudmuueckue ypaBHECHHUS content.myschool.edu.ru/02.5/10
TpuroHomeTpudyeckure BoIpaKEHUS U https://lesson.academy-
6 22 1
ypaBHEHUSI content.myschool.edu.ru/02.5/10
7 [TocnenoBaTenbHOCTH U IPOTPECCUH 10 1 https://lesson.acadermy-
a porp content.myschool.edu.ru/02.5/10
8 0 o i 20 1 https://lesson.academy-
enpepsiBHbIE pyHKIMU. [Ipon3BoHas content.myschool.edu.ru/02.5/10
9 [ToBTOpeHue, 060061IeHNE, CCTeMaTH3aIUs 5 5 https://lesson.academy-
3HAHUHN content.myschool.edu.ru/02.5/10
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
[NPOI'PAMME
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https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
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11 KVIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN(PPOBbHIE)
Kourpoububie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
UccnenoBanue GyHKIUN ¢ TOMOIIBIO https://lesson.academy-

1 . 22 1
MIPOU3BOTHOM content.myschool.edu.ru/02.5/11

https://lesson.academy-

2 Tepsoobpasuas u unrerpar 12 1 content.myschool.edu.ru/02.5/11

3 I'paduiku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1 https://lesson.academy-
TpuroHomeTpuueckrie HEpaBeHCTBA content.myschool.edu.ru/02.5/11

4 HppannonanbHble, MOKa3aTEIbHbBIE U 24 1 https://lesson.academy-
norapuMuvecKue HepaBeHCTBA content.myschool.edu.ru/02.5/11

https://lesson.academy-

> Komniexcpie uncia 10 1 content.myschool.edu.ru/02.5/11

5 u o LeLie 10 1 https://lesson.academy-

ATYPAILHBIC I HEIRIC HHeita content.myschool.edu.ru/02.5/11
Cucrembl paliiOHAIbHBIX,

7 . 12 1 https://lesson.academy-
HMPPAIOHATLHRIX HOKASAT HBUHHX 1 content.myschool.edu.ru/02.5/11
Jorapu(MUUECKUX ypaBHEHHIMA

8 3 16 1 https://lesson.academy-

AnatH € rapamMeTpami content.myschool.edu.ru/02.5/11

9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT 16 5 https://lesson.academy-
3HAHUH content.myschool.edu.ru/02.5/11

OBIIEE KOJIMYECTBO YACOB I1O 136 10 0
ITPOITPAMME
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https://lesson.academy-content.myschool.edu.ru/02.5/11

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS YYEHUKA
e Maremaruka: anredpa ¥ Havyaja MaTeMaTUYECKOrO aHaINU3a, T€OMETPHSL.
Anrebpa u Hayana mateMarndeckoro aHamuza 10-11. YueOHuk. ba3oBblii u

yriayOieHHbI ypoBHH AnuMoB, Konsirus u zip.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
e Anrebpa W Hayajla MaTeMaTHYecKOro aHammza. JlugakTudyeckue
matepuainsl. 10 knacc. [llabynun M.U. u np.
e Aurebpa W Hayala MaTeMaTHYeCcKOro aHanuza. Jlumakruueckue
marepuansl. 1 kiacc. [llabyaun M.U. u ap.
e Anrebpa u Hayajma MaTemMarhueckoro anammsza 10-11  kiaccel.

YHuBepcalbHBII MHOTOYpPOBHEBBIN cOOpHUK 3amay. SAmenko U.B., Illectakos

C.A.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
e 110C Mos mkona

o https://fipi.ru OTkpwIThIN OaHk 3amanuii EI'D



https://fipi.ru/

