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MHNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mO yueOHOMY MpeaMETY «Maremaruka: anrebpa © Hayana
MaTeMaTU4ecKoro aHamms3a, reoMmerpus» s 10-11 kmaccoB (ecTecTBEHHO-HAY4YHBIM TPOQHIIb)
COCTaBlieHa B COOTBETCTBUHM C¢ DepepanbHbIM TOCYAAPCTBEHHBIM OOpa30BATENbHBIM CTaHAAPTOM
cpenHero oOmiero oOpazoBaHusi, lIpuMepHON OCHOBHON 00pa30BaTENbHOM MPOrpaMMON CpeIHEro
obmiero obpazoBanus (0100peHa penieHneM GeaepaTbHOr0 y4eOHO-METOUIECKOT0 00BETUHEHHUS TI0
o0memMy o6pazoBaHuto MpoTokoJ oT 28.06.2016 Ne 2/16-3). 3a 0OCHOBY B35Thl aBTOPCKHE MTPOTPaAMMBbI
KO.M.Komnsruna, M.B. TkadeBoii, H.E.®@enopoBoii «Anrebpa u Hauana MmaTeMarudeckoro ananmsa. 10
- 11 xnaccel. ba3oBsrii u yriyosennsiii ypoBany», JI.C.Atanacsna, B.®.byrycoa, C.b.KagomiieBa u
ap. «'eomerpust. 10 - 11 knaccel. ba3oBblit 1 yriryOJIeHHBIN YPOBHI.

B paboueii mporpamme yureHsl nosioxkenus OenepanbHoro 3akoHa Ne 371-@3 ot 24.09.2022 .
«O BHecenuu m3meHeHud B DenepanbHbiii 3aKk0H "OO0 oOpa3oBanuu B Poccuiickoit denepanun" u
cratbu 1 @enepanpHoro 3akona "O6 o0s3aTenbHBIX TpeOoBaHusax B Poccuiickoit dexepannny, nprkas
MunuctepctBa npocpenieHuss PO Ne370 ot 18.05.2023, uaen u nonoxkenuss KoHnenuuu paszBuTHs
MaTeMaTH4ecKoro oopaszoBanus B Poccuiickoit @eneparun (yrB. pacnopsokenueM [Ipasurenscrsa PO
or 24.12.2013), IIpumepHO#l mporpamMMmbl pa3BUTHS W (POPMHUPOBAHUS YHHUBEPCAIBHBIX YYCOHBIX
JEeWCTBUI MOy4YeHUH CpPEeIHEro oouiero oOpa3oBaHUs, BKIIOYAIOLIEH (OPMHPOBAHHWE KOMIETECHIIUI
oOyuaromuxcsi B 00J1acTH y4eOHO-HCCIe0BATEIbCKON U TPOEKTHO J1eATEIbHOCTH.

Pabouas mporpamMMa cocTaBiieHa B COOTBETCTBHH C OCHOBHOW 00pa30BaTEeNbHOW MPOTrpaMMOn
cpenHero obuiero oopazoanust MAOY «llentp obpazoBanus Ne 13 umenu ['epost CoBerckoro Coro3a
H.A .KysHenoay.

[Iporpamma cootercTByer Y MK:

— AnreOpa m Havajsa MaTeMaTUYeCKOro aHanu3a: yuyeOHuk s 10 kimacca o01eo0pa3oBaTeIbHBIX
yupexaeHuil. bazoBsiii u yrinyonéunsiii yposens / FO.M. Konsarun, M.B. Tkauésa, H.E. ®&noposa,
M.U. llla0yuun. [lox penakuueit A.b. XXwmxuenko. - M.: [Ipocsemenue, 2017.

— Aurebpa ¥ Hayalla MaTeMaTHYECKOTo aHanu3a: yueOHuK g 11 kimacca o6meoOpazoBaTeNbHBIX
yupexaeHuil. bazoBsiii u yriyonéunsiii yposens / FO.M. Konsarun, M.B. Tkauésa, H.E. ®&noposa,
M.U. llla0yuun. [lox penakuueit A.b. XKwmxkuenko. - M.: [Ipocsemenue, 2017.

— Teomerpus, 10—-11 xnaccel: yueOHHK i o6meoOpa3oBaTenbHbiX yupexaenuit / JI.C. Atanacss,
B.®. byry3os, C.b. Kagomues u ap. — M.: IIpocsemenue, 2017.

[IpakTuueckast 3HAYUMOCTD IIKOJIBHOIO Kypca MaTeMaTHUKU O0YyCJIOBIIEHA TEM, YTO €ro 00BbEKTaMu
SABIAIOTCS (DyHIaMEHTANbHBIE CTPYKTYPbl M KOJIMYECTBEHHBIC OTHOIICHUS JEHCTBUTEIBHOTO MHpa.
Maremaruueckass TMOATOTOBKA HeoOXoAauma JUisi TOHUMAHUS TPHUHIIMIOB  YCTPOWCTBA U
WCIIOJIb30BAaHUSI COBPEMEHHOM TEXHHMKH, BOCHPUATHS HAYYHBIX U TEXHUYECKUX MOHATUUA U HJEH.
Martemaruka sBisieTCs S3bIKOM Hayku W TeXHUKH. C €€ MOMOIIbI0 MOAENUPYIOTCS U HM3y4daroTcs
SIBJICHUS ¥ TIPOLIECCHI, POUCXOSAIIUE B IPUPOIE.

Baxneimel 3amadell IIKOJIBHOIO Kypca MAaT€MAaTHKH B CTaplIEd IIKOJIE SIBISETCS PA3BUTHE
JIOTUYECKOTO MBITIEHUs ydanuxcsa. Camu 00BbEKThl MATEMAaTUHYECKUX YMO3AKIIOUCHUH U MPUHATHIE B
MaTeMaTHKe MpaBUila UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUN 00OCHOBBIBATH U
JIOKa3bIBATh CYKJIEHUS, IPUBOAUTH YETKUE ONPEAEICHNUS, Pa3BUBAIOT JOTUYECKYIO HHTYULIUIO, KPATKO
Y HarJISIIHO BCKPBIBAIOT MEXAHM3M JIOTHYECKUX TMOCTPOCHUN M ydaT MX MPUMEHEHHI0. TeM cambIM
Kypc MaTeMaTHKH 3aHMMaeT BeAyllee MECTO B (pOPMHPOBAHMH HAYUYHO-TEOPETUYECKOTO MBINIICHHS
IIKOJILHUKOB. PackppiBasi BHYTPEHHIOID TapMOHUIO MaTeMaTHKU, GOPMUPYS TMOHUMAHHUE KPACOTHI U
U3SIIEeCTBA MaTeMAaTHUECKUX PACCYKIEHUH, CIOCOOCTBYS BOCHPHUATHIO MaTeMaTHYeCKUX (opM,
MaTreMaThKa TEM CaMbIM BHOCHUT 3HAUWTENBbHBIN BKJIAJl B SCTETUYECKOE BOCMUTAaHHME ydammxcs. Eé
M3YYCHHE pPa3BUBAET BOOOpaKEHHE HIKOJBHHUKOB, CYIIECTBEHHO OOOTallaeT WX MPOCTPAHCTBEHHBIE
MIpE/ICTaBICHHUS.

[IporpamMma yrioyOn€HHOTO YpOBHS MpelHa3HaueHa A MPO(GUILHOTO M3yYeHUS MaTeMaTHKU C
LEeNbI0 YCIIEUTHOTO MPOAOJDKEHUsT 00pa3oBaHUsl MO CHEIHATbHOCTSIM, CBSI3aHHBIM C MPUKIIAIHBIM
WCIIOJIb30BaHUEM MaTeMaTUKH. BMecTe ¢ TeM BBIITYCKHUK MOTYYaeT BO3MOXKHOCTh HE TOJIBKO U3YYUTh
MaTeMaTHKy Ha ropas3fo 0ojee BHICOKOM YPOBHE, HO U OCYIIECTBIISATh HAYYHYIO U UCCIIEIOBATENbCKYIO
JeSITeNbHOCTh B 00JIACTH MaTeMaTHUKU U CMEKHBIX JUCIHUILINH.

N3ydyenune MaTeMaTHKU B cTapllel IIKoJe Ha MPOPMIBHOM YPOBHE HAIPaBJIEHO HA TOCTHXKEHUE
CHEAYIOUIUX LeJIeH:



— (opmHpOoBaHHE TMIpeACTaBICHUH 00 HAEIX ¥ MeToJax MaTeMaTUKH; O MaTeMaTHKe Kak
YHUBEPCAILHOM S3BIKE HAyKH, CPEJICTBE MOICITMPOBAHHS SIBICHUI 1 ITPOLIECCOB;

— OBJAJCHHE YCTHBIM M NMUCHMEHHBIM MAaTEMaTHUECKUM SI3BIKOM, MAaTEMaTHUYECKUMH 3HAHUSAMH U
YMEHUSMH, HEOOXOTUMBIMH JJISl U3YYEHUS UIKOJBHBIX E€CTeCTBEHHOHAYYHBIX TUCHMIUIMH, JUIA
IPOJIOJDKEHHST 00pa30BaHUs U OCBOCHHS N30paHHOW CIIEMAaIbHOCTH HAa COBPEMEHHOM YPOBHE;

— pa3BUTHE JIOTUYECKOT'O MBIIUICHUS, QJITOPUTMUYECKOH KYIbTYpHI, MPOCTPAHCTBEHHOTO
BOOOpaXEHUs, pa3BUTHE MATEMATHYECKOTO MBILIUICHUS M MHTYWIUH, TBOPYECKHX CIOCOOHOCTEH
Ha YpOBHE, HEOOXOOWUMOM Uil TPOAOIDKEHUS O00pa3oBaHMS W JUII  CaMOCTOSTEIBHOM
NESITEeNbHOCTH B 00JacTH MaTeMaTHKH M €€ NPWIOKEHHH B Oynymeidl mpodeccnoHaabHON
JEATEIbHOCTH;

— BOCHHTaHHUE CPEJICTBAMHM MATEMAaTHKH KYJIbTYpbl JHYHOCTH: 3HAKOMCTBO C MUCTOpHUEH pPa3BUTH
MaTeMaTHKH, 3BOJIOIMEH MaTeMaTH4YeCKUX HAeH, NMOHUMAaHHWE 3HAYMMOCTH MAaTEMAaTUKH JUIS
00IIIECTBEHHOTO ITporpecca.

OBHIASA XAPAKTEPUCTUKA KYPCA MATEMATHKMU 10 - 11 KJIACCA

YueOusbiii npeamer «MaTemarnka: anredpa U Hadajla MaTEMaTHYECKOTO aHAIN3a, TEOMETPHUS» B
10 u 11 kmacce gnenurcs Ha JBa Kypca: «AnreOpa ¥ Hayalla MaTeMaTH4YeCKOro aHalu3a» U
«'eomeTrpusi»

Ancedopa naneneHa Ha (HOpMHUPOBAHHE MATEMaTHYECKOTO ammapaTa Ajisd pelIeHus 3aJad u3
MaTeMaTUKH, CMEXHBIX IMPEAMETOB, OKPYXKAIOIIEH peallbHOCTU. SI3BIK anreOphl MOAYEpPKUBACT
3HAQUYEHHE MAaTEMaTUKHU Kak s3bIKa JUIsl IOCTPOCHMSI MAaTEMATUUYECKUX MOJEIIEH, IPOLECCOB U SABJICHUI
peanbHOro Mupa. OnHOM M3 OCHOBHBIX 3a7a4 M3Y4YCHHS aireOphl SIBISETCS Pa3BUTHE
QITOPUTMHUYECKOTO MBIIIJIEHUS, HEOOXOAUMOTO, B YaCTHOCTH, JJISi OCBOEHHUS Kypca MH()OPMATHUKWU;
OBJIAJICHUC HABBIKAMH JICTYKTHUBHBIX paccyxiaeHuid. [IpeoOpa3oBaHne CHMBOIHYECKUX (HOPM BHOCHUT
CBOM creuuduueckuil BKIIAJ B pPa3BUTHE BOOOpPaKEHHS, CIIOCOOHOCTEH K MaTeMaTUYecKOMY
TBOPYECTBY

Copepxanne kypca anreOpbl M Hayall MaTEMAaTHYECKOTO aHaiu3a (OPMHUPYETCS Ha OCHOBE
OyH/IaMEHTAILHOTO  Sijpa  IIKOJIBHOTO MaTeMaTW4yecKkoro oOpa3zoBanus. JlanHas mporpamMma
pernameHTHpyeT o0bEM Marepuana, 00sS3aTe’IbHOro Uil U3Y4YeHUs, HO He 33JaéT pacrupeesieHus ero
no kiaccaMm. [loaToMy coaepkaHuWe JAaHHOTO Kypca BKIIIOYACT CIEAYIOUIUE pa3ieibl: «Anreeopay,
«Mamemamuueckuu ananuz, «BeposmHocms u Cmamucmura».

Conepsxanue pazzaena «Anreeopay cnocoOCTByeT GOPMUPOBAHUIO Y YUAIIHXCS MATEMATHIECKOTO
anmapara JJIs pelieHHs 3a/lad OKpysKarouleill peanbHocTU. [IpogomxaeTcss u3yueHre MHOTOWIEHOB C
LETBIMH KOd(DPHUITMEHTaMU, METOJIOB HaXOXKICHUS UX PallMOHAIBHBIX KOopHEeH. [Iponcxoaut pazButue
U 3aBepuieHre 0a30BbIX 3HaHWM o uucne. Tema «KoMmriekcHble 4YWca» 3HAKOMHUT YYallUMCS C
MOHSATHEM KOMIUIEKCHOTO YHCJIA, MPaBWJIAMU ACHCTBUUA C HUMH, PA3IHUYHBIMUA (OpPMaAMH 3arcH
KOMILIEKCHBIX YHCEJI, PEIIEHHEM MPOCTEHIINX YPABHEHUH B I0JI€ KOMIUIEKCHBIX YMCEN U 3aBEpIIacT
OCHOBHYIO COJIEPKATENbHYIO JIMHUIO Kypca MIKOJbHONW MaTeMaTuku «Yucna». OCHOBHOE Ha3HAUYCHHE
ATUX BOMPOCOB CBSI3aHO C MOBBIIICHUEM O0IIel MaTeMaTUYeCKOW MOATOTOBKU YYallIUXCs, OCBOCHUEM
MPOCTHIX U 3(PPEKTUBHBIX TPUEMOB pELICHUS aNreOpanyecKux 3ajau.

Paznen «Mamemamuueckuii ananuz» npencTaBlieH TpeMs OCHOBHBIMU TEMaMHU: «DJIeMEHTapHbIE
byakuuny, «lIpousBognas» u «MHterpam». ComepkaHue STOTO pasjesia HaIeJeHO Ha MOJyYeHHUE
IIKOJIbHUKAMH KOHKPETHBIX 3HAHUHM O (YHKIIMM KaK BaKHEUIIeW MOAENH ONMUCAHUS M UCCIEeIOBAHUS
Pa3HOOOPAa3HBIX pealbHBIX MPOIECCOB. M3ydeHue CTeneHHbIX, MOKa3aTeNbHbIX, JTOTApU(PMUIECKUX U
TPUTOHOMETPUYECKUX (DYHKIIUH MPOJOIKAET 3HAKOMCTBO YYAIlIUXCS C OCHOBHBIMH 3JIEMEHTapHBIMU
GyHKIMSIMU, HadyaToe B OCHOBHOHM mikoje. [loMHMO OBlaieHuss HEMOCPEICTBEHHBIMH YMEHUSIMHU
pemarts COOTBETCTBYIOIIME YypaBHEHUS W HEPaBEHCTBA, Yy ydammxcs (opmupyercs 3amac
TEOMETPUUYECKHUX TPEACTABJICHHM, JICKAINX B OCHOBE OOBSCHEHHS MPABOMEPHOCTH CTAaHIAAPTHHUX W
3BPUCTUYECKUX NpuUEMOB pemieHuss 3agad. Tembl «lIpousBoanas» u «MHTerpam» conepxar
TPAIUIIMOHHO TPYIHBIE BOMIPOCHI JIS IIIKOJIBHUKOB, JaXKe JJIsl T€X, KTO BRIOpATl M3y4YeHUE MaTeMAaTHKH
Ha YrIyON€HHOM YypOBHE, MOATOMY HUX H3JIOKEHHE TNpearnojiaraeT oOmnopy Ha T'E€OMETPHUYECKYIO
HaIrJBITHOCTh M HA €CTECTBEHHYIO MHTYUIIMIO yJalmuxcs 0osee, yeM Ha CTporue onpeaeneHus. Tem He
MEHee 3HAaKOMCTBO C 3TUM MaTepHaioM AaéT Mpe/CTaBICHUE ydamuMces o0 OOMMX HIIesX U MeToaax
MaTeMaTUYECKON HayKH.



[lpu w3ydyenum paznmena «Beposmuocms u cmamucmukay» PacCMaTPUBAIOTCS Pa3IMYHbIC
MaTEeMaTHYECKHUE MOJIEIIH, TIO3BOJISIONINE U3MEPITh U CPAaBHUBATH BEPOSITHOCTH PA3IMYHBIX COOBITHIA,
JenaTh BBIBOJBI M TPOTHO3BI. DTOT Marephal HEoOXOIUM TpexkIe BCero ais (GOPMHUPOBAHUS Y
yaammxcss QyHKIIMOHAIBHON TPAaMOTHOCTH — YMEHUSI BOCIIPUHUMATh M KPUTUYECKU aHAIU3HPOBATH
WHPOPMAIIHIO, TTPECTABICHHYIO B Pa3IMUHBIX (POPMAX, TIOHUIIATH BEPOSTHOCTHBIN XapaKTep MHOTHX
peanbHBIX 3aBUcuMOcTel. K 3ToMy pa3neny OTHOCSTCS TakKe CBEJCHUS U3 JIOTUKU, KOMOMHATOPUKH U
Teopuu rpadoB.

T'eomempusn - oOAWH W3 BAKHCUIINX KOMIIOHCHTOB MaTeMaTH4eckoro oOpa3oBaHUS,
HEOOXOJUMBIN JIJIsl TPUOOPETEHUS] KOHKPETHBIX 3HAHWUN O MPOCTPAHCTBE M MPAKTUYCCKH 3HAYMMBIX
yMEHUH, (OpMUpOBaHMS s3bIKA ONKMCAHUS OOBEKTOB OKPYXKAIOMIETO MUpa, Ui Pa3BUTHUSA
MIPOCTPAHCTBEHHOTO BOOOPAXKEHUS M HWHTYHIIUH, MATEMAaTUYCCKOW KYIBbTYPbBI, I 3CTETUYECKOTO
BocUTaHusl oOy4aromuxcs. V3ydeHne reoMeTpudM BHOCHUT BKIQJ B Pa3BUTHE JIOTUYECKOTO
MBIIUICHHS], B (OPMHUpPOBAHUE IMOHSATHUS JTOKA3aTEILCTBA

B kypce «['eomeTpusi» paccMaTpHBAIOTCS CICIYIOIIUE COJepKaTelbHble JTUHUM: «[Ipsimbie u
naockocmu 8 npocmpancmeey, «Muozoepannukuy», «Tena spawenusny, «Bekmopwl 6 npocmpancmeey,
NpU U3YYCHHH KOTOPBIX DPa3BUBACTCS YMEHHE JIOTHUYECKH OOOCHOBBIBATH CYXJICHUS, IMPOBOJIUTH
CUCTeMAaTH3allMHi, TPHUBOJUTH TMPUMEPHl W KOHTPIPUMEPHI, WCIOIH30BATh Pa3IUYHBIC S3BIKU
MaTeMaTHKH (CJIOBECHBINM, CUMBOJHMYCCKUH, TrpaduyecKuii) is WUTIOCTPAIlUK, HWHTEPIPETAINH,
apryMEHTaIllMd W JO0Ka3aTelIbCTBA; CPOPMUPYIOTCS NPEIACTABICHUS OO0 H3y4aeMbIX TOHSATHAX U
METOZaX KaK BaKHEHIIUX CPEICTBAX MAaTEMAaTUYECKOTO MOJICIIMPOBAHUS PEATBbHBIX MPOIECCOB U
SIBIICHUH.

MECTO INIPEAMETA B YYEBHOM IIVIAHE
VYueOusiii mman MAOVY «lentp oOpazoBanust Ne 13 wumenu I'epos Coserckoro Corosza
H.A Ky3nenoBa» Ha uzydyenue yueoHoro npeamera «Maremaruka» B 10 kiacce 0OTBOAMUT MO 6 4acoOB B
Hezento, B 11 kiacce - mo 6 yacoB B Henento. Jlannas pabouas mporpamMma paccuntana Ha 408 yacos
(34 yucOHBIX HEaCTN).
Pacrnipenenennie yueGHOro BpeMeHHU Ha KypChl IO TOJIaM U3y4eHUs

10 knacc 11 kaacc
«Anrebpa u HadaIa MaTEMaTHIECKOTO aHAIN3a» 136 u 136 u
«"eomeTpusi» 68 u 68 u
Bcero 204 4 204 4

KoHnTponb ypoBHS OOYyYEeHHOCTH OCYIIECTBIISETCS IO 3aBEPIIEHUMM M3Y4YEHUS TeM B BHJIE
KOHTPOJbHBIX padoT. IIpomMexyTouHas aTTecTanysi OCYLIECTBISIETCS B KOHIE KaXKJIOTO CeMecTpa B
BHUJI€ MUCBMEHHOT'0 9K3aMeHa UM UTOTOBOM KOHTPOJILHOM paboThl 1o mpeamery (B ¢popmare EI'D).

B Teuenune roma BO3MOXKHBI KOPPEKTHBBI pabouell MPOrpaMMbl, CBsI3aHHBIE C OOBEKTHBHBIMU
IIPUYNHAMHU.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenue yueOHOro npeamera «MaTtemarukay JOJKHO 0OecreurBaTh JOCTH)KEHUE HA YPOBHE
cpeaHero ooOmiero o0pa3oBaHMs CIEIYIOIUX JUYHOCTHBIX, METANpPEAMETHBIX U IPEIMETHBIX
0o0pa30BaTeNbHBIX PE3YIbTATOB:
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJabTaThl OCBOEHUS MporpaMMbl ydeOHOro mpenMera «Marematuka»
XapaKTEePU3YHOTC:
I'paknaHcKOe BOCIUTAHUE:
c(OPMHPOBAHHOCTHIO TPAKIAHCKONH TMO3ULIUHU OO0YYaroLIerocs KakK aKTHMBHOTO M OTBETCTBEHHOIO
YJieHa POCCHUHCKOro OOIIEeCTBa, MPEACTABIEHUEM O MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBJICHUH, MpOLEAYyp TIpakJaHCKOro oOImiecTBa (BBIOOpHI, OMPOCHl U Tp.),
YMEHHEM B3aUMOJEHCTBOBATh C COLUAIbHBIMU HHCTUTYTaMU B COOTBETCTBHM C UX (YHKIUSAMHU U
Ha3HAYEHUEM.
[TaTpuoTHYECKOE BOCIIUTAHUE:
C(OPMHPOBAHHOCTBIO POCCUMCKON TpaKAAHCKOH MICHTUYHOCTH, YBAXKEHHMS K IPOLUIOMY H
HACTOSIIIEMY POCCHMCKOM MAaTeMAaTHKH, IEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHMSIM POCCHUUCKHX




MAaTeMaTUKOB U POCCUICKOW MAaTEMATUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUN B IPYTUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHUICKOro Hapona; CHOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, ITHYECKOTO MOBEJICHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAyKH U
JeSTENILHOCTBIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYAYIIIETO.
DCTETHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHUpPY, BKJIIOYAs ACTETUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJlay, PEIICHUH, PACCYXKJACHHI; BOCIPUUMYHUBOCTBIO K MAaTEMaTUYECKHM acCIleKTam
Pa3IMYHBIX BUJIOB HCKYCCTBA.

Du3nIeCcKOe BOCIIMTAHNC:

c(hOPMUPOBAHHOCTHIO YMEHHsI NPHUMEHAThH MaTEeMaTHYCCKHWE 3HAHUS B HWHTEpecax 3J0pPOBOTO H
0e30macHOro 00pasa KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO (370POBOE MHUTAHUE,
cOQJIaHCUPOBAHHBIN PEXKUM 3aHITHH M OTHABIXA, peryisipHas (Guznyeckas akTUBHOCTD); (PU3HUECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATHUSAX CIIOPTUBHO-03/JOPOBUTEIBLHOMN JESITEIILHOCTHIO.

TpyaoBoe BOCIIMTAHHUE:

TOTOBHOCTBIO K TPYyIy, OCO3HAHMEM IIEHHOCTH TPYAOIIOOWS; WHTEPECOM K pa3IUYHBIM cdepam
npodeccCHoHaNbHOM JIeATENbHOCTH, CBSI3aHHBIM C MATEMATHKOW U €€ NPUIIOKEHUSMH, yYMEHUEM
COBEpIIIATh OCO3HAHHBIM BHIOOP Oyaymie mpodeccuu M pearn30BhIBaTh COOCTBEHHBIC >KU3HEHHBIC
IUTaHbI; TOTOBHOCTBHIO U CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHUIO U CaMOOOPa30BaHHIO Ha
MPOTSDKEHUHM BCEM KWU3HM;, FOTOBHOCTHIO K AKTUBHOMY YYaCTUIO B PEIICHHHM MPAKTUUYECKHX 3a7a4
MaTeMaTUYeCKOW HaIpPaBIECHHOCTH.

DKOJIOTMYECKOE BOCIIMTAHHE:

c(OPMUPOBAHHOCTHIO HKOJIOTUYECKON KYIbTYphl, IOHUMAHUEM BIHUSHUS COIHAIBHO-PKOHOMUYECKUX
MIPOIIECCOB HA COCTOSTHUE MPUPOJHOU M COIUAIBHOM CpPEeJlbl, OCO3HAHHWEM TIJI00aJbHOTO XapakTepa
AKOJIOTHUYECKHUX MPOOJIeM; OpUEHTAIIMEH Ha MPUMEHEHUE MaTeMAaTHUCCKUX 3HAHUH TSI pelIeHUs 3a/1a4
B 00JIaCTH OKPY)KAIOIICH Cpefbl, INIAHUPOBAHUS IMOCTYIKOB M OIICHKH WX BO3MOXKHBIX TOCJICICTBUU
TUISL OKPYXKAIOIIeH Cpeibl.

LleHHOCTH HAYYHOIO ITO3HAHUS

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U OOIIECTBEHHOW IPAKTUKW, IMOHMMAHMEM MAaTEMaTHYeCKOW HAayKd Kak cdepbl YelIOBEYEeCKOU
NEeSATEIbHOCTH, ITANlOB €€ Pa3BUTHUS M 3HAUMMOCTHU ISl PA3BUTHS LIMBUIIM3AIIMH; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKd M MaTeMaTH4YEeCKON KyJIbTYpoil KaK CpPEICTBOM IIO3HAHUS MHUPA; TOTOBHOCTHIO
OCYUIECTBJISITh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO I€ATEIbHOCTh MHAUBUYAIIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI
MertarnpeaMeTHbIe pe3yibTaThl OCBOCHHUS IMPOrpaMMbl y4eOHOro mpenmMera «MaTeMmaThukay

XapaKTepU3yIOTCs OBJIAJICHUEM YHUBEPCATIbHBIMU HOZHAGAMENbHBIMU OCUCMBUAMU, YVHUBEPCATbHBIMU

KOMMYHUKAMUBHBIMU OelICIBUAMU, YHUBEPCATILbHLIMU Pe2YTIAMUSHLIMU OeUCMEUIMU.

1) Vhueepcanvhvle noznasamensmuie oeticmeus, obecneuugarom gopmuposanue 0a3086b1x

KOZHUMUBHLIX NPOYECco8 00yUalouuxcs (0ceoeHue Memoo08 NOHAHUSA OKpYHcaroueo Mupa;

npUMeHeHUe 102UYEeCKUX, UCCTe008AMeNbCKUX onepayull, yMeHuil pabomams ¢ ungopmayuetl).

bBasoBebie tornyeckne AeWCTBUS:

e BBUBJIATH M XapaKTepU30BATh CYIIECTBEHHbIE MPU3HAKM MATEeMaTHYECKUX OOBEKTOB, MOHSITHH,
OTHOIICHUHA MEXIy TMOHATUSAMHU; (OPMYIHPOBATH OIPENEICHUST TIOHSATHIA;, YCTaHABJIUBATh
CYIIECTBEHHBIN MpU3HAK KiIacCU(UKALMU, OCHOBAHUS JJIs O0OOIIEHUS M CPaBHEHUs, KPUTEPUU
MIPOBOANMOTO aHANIN3A,;

e BOCIpPUHMMATH, (OpMyIHpOBaTh M  NPeoOpa3oBHIBATH CYXKAEHUS:  YTBEPAUTENbHBIE U
OTpHIIATENIbHBIC, CTUHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIE,

e BBIIBJIATH MAaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NMPOTUBOpEUns B (akTax, JaHHBIX,
HAOIOACHUSAX W YTBEPXKICHUSX; TpearaTh KPUTEPUHU [UIS BBISBICHHS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUI;

e JeNaTh BBIBOABI C HCIOJIB30BAaHMEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEeHUH 110 aHAJIOTUH;




MIPOBOJMTH CAMOCTOSITEJIBHO JIOKA3aTeIhCTBA MAaTEMaTHYCCKHX YTBEPXKICHUH (NpsMbIe W OT
MPOTUBHOTO), BBICTpaWBaTh APTYMEHTAIMIO, MPHUBOIUTH MPUMEPHl H  KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBECHHBIC CYXKICHHS M BHIBOJIBI;

BEIOMpaATh CHocoO pemieHus ydeOHOW 3amauu (CpaBHMBATh HECKOJIBKO BAapUAHTOB PEIICHHS,
BBIOMpaTh HarOoJIee OIXO NN ¢ Y4ETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).

Bba3oBble MCClIeI0BATCILCKUE ACHCTBUS:

HCIIOJIb30BaTh BOMPOCHl KaK HCCIICIOBATCIbCKHM WHCTPYMEHT IO3HAHUS; (OPMYIHPOBATH
BONPOCHI, (PUKCUPYIOLIUE MPOTUBOPEUHE, MpOoOJeMy, YCTaHABIMBAaTh WCKOMOE W JIaHHOE,
(hOpMHPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

IIPOBOJIMTH CaMOCTOSITEJIbHO CIUIAHMPOBAHHBIA SKCICPUMEHT, MCCIICOBAHUE IO yCTAHOBJICHHIO
O0COOCHHOCTEH MaTeMaTUYECKOTO 00BEKTa, SIBIICHUS, ITPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMHU, SIBJICHUSIMH, TIPOICCCAMH;

CaMOCTOSITENTLHO (hOPMYIUPOBAaTh OOOOIICHWS W BBIBOJABI MO pe3yabTaTaM MPOBEASHHOTO
HAOJIIOJICHUs, UCCIICJOBAHMS, OICHUBATh JOCTOBEPHOCTH ITOJYYCHHBIX PE3YJIbTaTOB, BBIBOJOB H
000011IeHMIT;

MIPOTHO3MPOBATh BO3MOYKHOE pa3BHTHE IPOIECCa, a TAKXKE BBIJBUTATh MPEIATNOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ naopmanmeii:

BBISBJIATH JIePUIIMTH HHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX JIJIS1 OTBETA HA BOTIPOC M JIJISl PEIICHIS
3a/a4H;

BBIOMpATh HHPOPMAIHIO U3 UCTOYHUKOB PA3IMIHBIX THIIOB, aHATU3UPOBATH, CUCTEMATU3UPOBATH H
HHTEPIPETUPOBATH HHPOPMALIMIO PA3INYHBIX BHIOB M (POPM MpeCTaBICHUS;

CTPYKTYypUpPOBaTh WH(POPMAIUIO, TPEACTABIATh €€ B pasIuYHbIX (opMax, WILTIOCTPHPOBATH
rpauvecKu;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH TT0 CAMOCTOSATEIIHFHO CHOPMYITUPOBAHHBIM KPHTEPHUSIM.

2) Yuueepcanvrvie KOMMYHUKAMUBHBIE OCliCMEUs], 00eCneyusam chopmMupo8anHOCmb COYUATbHBIX
HABBLIKO8 00Y4aAIOUWUXCHL.

OOuenue:

BOCIIpUHUMATb U (1)0pMy.HI/Ip0BaTI) CYXKACHUA B COOTBCTCTBUU C YCIIOBUSAMHU W LECIISAMU O6HICHI/I$I;
SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh
ITOSICHEHHS 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh IIOJYYCHHBIN PE3YyJIbTAT;

B X0Jie 00CYKJIEHUS 3a/aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI, MPOOIEMBI, perraeMoi
3aaa4M, BBICKA3bIBaTb HJACH, HALICJICHHBIC Ha ITOMCK PCHICHUS; COIMOCTABJIATH CBOU CYXJICHUA C
CYXACHUSIMH JIPYTHX YYaCTHUKOB JAMajora, OOHApY>KWBaTh PA3IMYUE M CXOJICTBO TMO3UIIMN; B
KOppeKTHOH opme PopMyIUpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS,

MPEACTABIATh  PE3YNbTAaThl PEIICHUS 3a/ayd, OHKCIEPUMEHTa, HCCIEAOBAHUS, IPOEKTa;
CaMOCTOATENIHO BBIOMPATh (pOopMaT BHICTYIICHHUS C YUETOM 3aJa4 MPE3eHTAIMU U 0COOCHHOCTEH
ayJIuTOPHH.

COTpYIHUYECTBO:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U WHIANBUAYAIHHONU pabOThHI MIPH pPElIeHUN
yqe6H},1x 3a1a4; MOpUHUMATb ULECJIb COBMECTHOU ACATCIIBHOCTH, IUJIAHWPOBATH OPraHU3aIuro
COBMECTHOI pabOTHI, pacmpenensiTh BHUIbI pabOT, OOTOBapUBATHCA, OOCYXKIaTh IMpoOIECC U
pe3yabTaT paboThl; 0000IIATh MHEHUSI HECKOJIBKUX JIFOIEH;

y4acTBOBATh B TPYIIOBKIX (hopMax paboThl (00CykIeHUs, 0OMEH MHEHHH, «MO3TOBBIC IITYPMBI» U
MHBIE); BBIMOJIHATH CBOIO YacTh PabOThl U KOOPIMHUPOBATH CBOU JEHCTBUS C JPYTMMHU UYJI€HAMH
KOMaH/pl; OIICHMBATh KAauyeCTBO CBOEro BKIaJga B OOMUHA TPOAYKT TIO KPUTEPHSIM,
chopMyTUPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBHS.

3) Vuusepcanvhule pezynisamuenuie oelicmaus, obecneuusaom Gopmuposanie CMblCI08bIX YCMAHOBOK
U HCUBHEHHBIX HABLIKOE TUYHOCTIU.
CamMoopragusaiiys:

COCTaBJISITh TUIaH, AITOPUTM DPEIICHMs 3a/la4d, BBHIOMPATh CMOCOO PEIICHHs] ¢ YIETOM HMEIOITUXCS
PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUH C
y4€TOM HOBOM MH(}OpMaIuu.

CaMOKOHTPOJIb:




BJIaACTh HAaBBbIKAMM MMO3HaBaTEILHOU pe(bJ'IGKCI/II/I KaK OCO3HaHHA COBCPHIACMBIX HeﬁCTBHﬁ n
MBICJIIMTCIIBHBIX ITPOLICCCOB, UX PC3YJIbTATOB, BJIAACTb crocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA
Ipolecca 1 pe3yibTara pelieHusl MaTeMaTHYeCKol 3a1auH;

NpEeABUACTb TPYAHOCTHU, KOTOPLIC MOT'YT BOBHUKHYTH IIPpHU PCHICHUHN 3aJladr, BHOCUTH KOPPCKTHBLI
B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAMJIEHHBIX OIIMOOK, BBIABICHHbBIX
TPYIHOCTEN;

OLIEHUBAaTh COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBUSAM, OOBSICHATH IMPUYMHBI JOCTHKEHHS WIH
HEIOCTHKEHHS Pe3yJIbTAaTOB JIEATEIbHOCTH, HAXOAUTh OMIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY
OIIBITY.

INJIAHUPYEMBIE PE3YJIbTATBI U3YUEHUSA ITPEJIMETA
IIpenmMeTHbIMH pe3yIbTATAMM OCBOEHHSI MPOrPaMMbl N0 MaTeMaTHKe Ha YPOBHE CPEIHErO

obmero obpazoBanus B coorBeTcTBUN ¢ PI'OC COO sABASAIOTCS TPaAUIMOHHBIE TPYIIIBI PE3yIbTATOB
«BBIMYCKHUK HAydUTCA» U «BBIMYCKHUK NOIYYUT BO3MOXKHOCTh HAYUUThCS».

Pe3ynbrarsl yriy0JeHHOr0 YypOBHS OpPHUEHTUPOBAaHbI Ha IOJYYEHHE KOMIIETEHTHOCTEH ISl

nocienyromel npodecCHoOHaIbLHOM EeATeTLHOCTH KaK B paMKaxX JaHHOM MPEAMETHON 00J1acTh, TaK U
B CMEXHBIX C HEl o0macTsax. DTa rpymmna pe3yJibTaToB Mpe/noaraer:

OBJIAZICHUE KJIIOYEBBIMU IIOHATHSAMU M 3aKOHOMEPHOCTSIMM, Ha KOTOPBIX CTPOUTCS JaHHAs
npenMeTHas o01acTh, paclo3HAaBaHUE COOTBETCTBYIOLIMX KM NPU3HAKOB M B3aUMOCBS3EH,
CIOCOOHOCTh JIEMOHCTPUPOBATH PA3JIUYHBIE MOJIXObl K HM3YUYEHHUIO SIBICHUH, XapaKTEepPHbIX JIs
M3y4aeMoil mpeIMeTHON 00J1acTH;

YMEHHE pellaTh KaK HEKOTOpbIE INPAKTUYECKUE, TaK W OCHOBHBIE TECOPETHYECKHE 3a/layM,
XapaKTepHbIE JJIs1 UCII0JIb30BaHHsI METOI0B U MHCTPYMEHTapusl JTaHHOU IpeAMETHON 001acTH;
HaJMuue MPEJCTaBICHUN O JaHHOW IpeIMEeTHONW 00JacTH Kak IeJIOCTHOM TeOpUH (COBOKYIMHOCTHU
TEOpHii), 00 OCHOBHBIX CBS35IX C HHBIMH CMEKHBIMHU O0JIACTSIMH 3HAHUH.

Pasoen Yuenux nayuumcs Yuenux nomyyum 6osmooicnocmeo
HAY4Umscsl
Ilenu oceoenusn s YCIIEIIHOTO NpOAOJKEHHs | [[na obecneuenus
npeomema o0pa3oBaHusi 1O  CIEUUATBHOCTSIM, | B03MONCHOCHIU YCHneuHo20
CBSI3aHHBIM c MIPUKIIAJTHBIM | NPOOOJIdCEeHUsL 00PA308aHUsL NO
MCIIOJIb30BAHUEM MAaTEMAaTHKU CReyuanbHOCMaM, CEA3AHHBLIM C
ocywecmenenuem HayuyHou u
uccne0o8amenbeKol
OdesimenvHocmu 6 obaacmu
MAMeMamuKu U CMeHCHbIX HAVK
10 knacc
Inemenmul — CBobOoaHO omepupoBaTh MOHATUSAMU: | — JlocTikeHUE pe3ynbTaTOB
meopuu KOHEYHOE MHO€ECTBO, AIEMEHT pazzena «y4eHUK HayquTCs»;
MHOICECMe U MHOXXECTBA, IIOAMHOXECTBO, | — OHepI/IpOBaTI) IIOHATHUCM
Mamemamuueckou nepecedeHue, 00beIMHEHNE U PA3HOCTD oTIpesieNIeHus, OCHOBHBIMH
J102UKU MHOECTB, YHCJIOBBIE MHOXECTBa Ha BHJIaAMH onpeeeHuH,

KOOPIAMHATHOM  MPsAMOM,  OTPE3OK,
WHTEPBaJ, MOJYHHTEPBAJI, IPOMEKYTOK

YaCTHBIHN cllydail 0OLIero yTBEep:KIeHus,
KOHTPIIPUMED;

OCHOBHBIMH BUAAMHU TCOPEM;
— HNOHUMAThb CYTb KOCBCHHOI'O

C BBIKOJOTOM TOUYKOH, Trpaduueckoe JI0Ka3aTeIbCTBA;
IpEACTaBJICHUC MHOXECTB Ha | — OIEepPHPOBATH MOHSITUSIMHUA
KOOP/IMHATHOM IIOCKOCTH; CYETHOTO 51 HECYETHOTO

— 3aJ1aBaTb MHOKCCTBA NICPECUNUCICHUEM U MHOX>XECTBA,
XapaKTEPUCTUUYECKUM CBOVCTBOM; — NIPUMEHSTH METOJ

— OHCpI/IpOBaTL IIOHATUAMMN . MaTeMaTquCKOﬁ HHILYKHHH
YTBEPKACHUC, OTpHULaHUC JUTSL TPOBEJEHUS PACCYKICHUN
YTBCPKACHNA, HWCTUHHBIC HW JIOXKHBIC u IIOKA3aTEIbCTB u npu
YTBCPXKXACHUA, IIpAYHAHA, CICACTBHUC, pElICHNH 3a/1a4.

B nosceonesnoti orcusnu u npu
uzyyeHuu Opyeux npeomMemos.




— NPOBEPATH NPUHAMIEKHOCTh 3JIEMEHTA
MHOKECTBY;

— HaXOAWTh MepecedeHrue U 00beTUHEHUE
MHOXECTB, B TOM 4YHUCIIe
IpPEACTAaBICHHBIX  Ipa@HUueckd  Ha
YUCJIOBOM NPSMOM U Ha KOOPAMHATHOMN
IUIOCKOCTH;

— IPOBOJUTH JI0Ka3aTelIbHbIC
pacCyKJIeHUs JUTS 000CHOBaHUs
VCTUHHOCTHU YTBEPKICHUM.

B noeceonesnoii oicusnu u npu usyyenuu

Opyeux npeomemos:

— MCIOJIB30BaTh YUCJIOBBIE MHOKECTBA Ha
KOOPJAMHATHOU IpsAMON U Ha
KOOpAUHATHON IUIOCKOCTH JUIS
OIMCaHUsl pealbHBbIX IIPOLECCOB U
SIBIICHHI,

— NIPOBOJUTH JI0OKa3aTeJIbHbIC
paccyXJIeHHs B CUTYaLUsAX
IIOBCEIHEBHON JKU3HHU, IPU PELLIECHUU
3a/1a4 U3 IPYrux NpeIMeTOB

— HCIIOJIBb30BAaTh TCOPECTUKO-

MHOKECTBEHHBIN SI3BIK U S3BIK
JIOTUKHU JUIS ONMCaHus
peabHBIX IIPOLIECCOB U
SBJICHUM, IIPU PELICHUU 3a1ad
JpYrux y4eOHbIX IPEIMETOB

Yucna u
ebIpajriceHus

— CBoOOnHO omepupoBaTh IMOHATHSIMHU:

HATypaJbHOE  YHMCIIO, MHOYECTBO
HATypaJbHBIX YHCEN, IIeJI0€ YHUCIIO,
MHOKECTBO LEJIBIX qucerl,
OOBIKHOBEHHAst  ApOOb,  JECATHYHAS
IpoOBb, CMEIIaHHOE YHCIIO,
palMoOHAIBHOE  YHCIIO,  MHOXECTBO
paHI/IOHaJIBHI)IX YHUCCEII,
UppanroHaIbHOE 4HCIIO, KOpEHb

CTCIICHH 1N, ACUCTBUTEILHOEC YHCIIO,
MHOXXECTBO JCUCTBUTSIBHBIX YHCEIL,
reoMeTpuyecKas WHTEpIpeTaIus
HaTypaJbHbIX, ILEJIbIX, PAalMOHAIbHBIX,
e CTBUTEIIHLHBIX YHCEIT,

— TMOHUMATh U OOBACHATH PAZHUILY MEXTY
MO3UIIMOHHOM Hu HEIO3UIIMOHHOM
CHCTEMAaMH 3aIIHUCH YHCETT,

— TEPEBOAUTH YMCIIA U3 OJHOW CUCTEMBI
3amucu  (CUCTEMBI ~ CUHCICHHS) B
APYIyto;

— JIOKa3bIBaTh M HCIOJb30BaTh MPHU3HAKU
JETUMOCTH CYMMbl W TPOM3BEICHUSA
NpU  BBIMOJHEHWW  BBIUUCICHUA U
pELIeHUH 3a]1a4;

— BBITIOJHATH OKPYTJICHHE PAIlMOHATBHBIX
Y WppalOHAIBHBIX YUCEN C 3aJaHHOU
TOYHOCTBIO;

— CpaBHHUBATh JCHCTBUTEIBbHBIE YHCIIA
Pa3HBIMHU CIIOCOOAMH;

— YHOpSIIOYMBATh 4YKCIIA, 3alMCAHHbBIE B
BUJIE OOBIKHOBEHHOM U IECITUYHON
Ipoou, YHCia, 3aIlMCaHHbIC c
HCITOJIE30BaHHUEM apruMETHIECKOTO

Hoctmxenue pe3yibTaToOB
pazzena «Y4YeHUK HAyYuTCsa»;
cBOOOJIHO OIIepUPOBAThH

YHCIOBBIMUA MHOKECTBAMU IPH
pelIeHUH 3a/1a4;

MOHUMATh MIPUYUHBI U
OCHOBHBIE HJCH PACIIUPECHUS
YHCIIOBBIX MHOXECTB; BIIAJCTh
OCHOBHBIMU MOHATHSIMU
TEOpun NEIIMMOCTH  TIPH
pEIlIeHN CTaHIapTHBIX 3a/1a4;
CBOOOIHO BBITIOJTHSTh
TOXKICCTBEHHBIC
npeoOpazoBaHus
TPUTOHOMETPUYCCKHX,
norapupMHUECKHUX,
CTCTICHHBIX BBIPAKCHUI;
BlageTh (opmyiaoi OuHOMA
HrroTOHAS;

NPUMEHITh TPH  PCHICHHUH
3a7a4 TEOpEMY O JIMHEUHOM
npeacrasienn HO/L;
NPUMEHITh TPH  PCHICHHUH
3amau Kutaiickyro Teopemy 00
OCTaTKax;

OPUMEHSITh TPU  PEUICHUH
3a1a4 Manyro TEOpEMY
Pepma;

YMETh  BBHIMOJHATH  3aIKCh
qrcna B MO3UIMOHHOMN
CHUCTEME CUUCIICHUS;
OPUMEHSITh TPU  PEUICHUH
3alad  TEOPETHKO-YUCIIOBBIC




KBaJpaTHOT'O KOPHS, KOPHEH CTENeHH
Ooutblie 2;

Haxomute HOJlI u HOK pa3abiMu
croco0aMU M HCMOJB30BaTh WX IPH
pEIICHUH 3a]1a4;

BBITIIOJIHATH BBIYMCIICHUS Hu
npeoOpa3oBaHus BBIPAXKEHHUI,
coJiepXkaliuX JIeUCTBUTEIIbHBIC YUCHa, B
TOM  4YHUCJI€ KOPHHU  HATypalbHbIX
CTCIICHEH;

BBIIIOJIHATH CTaHJapTHbIE
TOXIECTBCHHBIC npeoOpa3oBaHus
TPUTOHOMETPUYECKUX,

JOrapu(pMHUUECKUX, CTEIEHHBIX,

MPPALMOHATBHBIX BHIPAKEHUH.
B nosceonesroil ocuznu u npu uzyyenuu
Opyaux npeomemos:

BBIMIOJHATh M OOBSICHATH CpaBHEHHUE
pe3yIbTaTOB BBIUMCIICHUM npu
pElIeHUH NPaKTUYECKUX 3a/iad, B TOM
yucine MNpUOIMKEHHBIX BBIYMCICHUH,
UCTIONB3YS pasHble CTIOCOOBI
CpaBHEHUHU;

3alMChbiBaTh, CPAaBHUBATh, OKPYIJIATh
YHCJIOBBIE JIaHHBIE pPEAIbHBIX BEIMYUH
C HCIIOJIb30BAHHEM DAa3HBIX CHUCTEM
U3MEPEHMUS;

COCTaBISITh U OLICHUBATh Pa3HBIMU
Croco0aMM 4KCIIOBBIE BBIPAXKEHUS MPU
pEIIeHUU MPAKTUYECKUX 3a1a4 U 3a/1a4
U3 JPYTUX y4eOHBIX MIPEIMETOB

GyHKIMHM: YHCIIO W CyMMa
nenutenei, GyHkuuo Diinepa;
OPUMEHSTh TNpU  pPEUICHUH
3aJa4 LeMHbIe Jpoou;
OPUMEHITh TPU  PCHICHUH
3a1a4 MHOTOYJICHBI c
JNEHCTBUTENBHBIMU U IIEJIBIMU
K03 uleHTamu;

BJIQJIETh MOHATUSIMU
MIPUBOIUMBII u
HENPUBOIUMBI MHOTOWICH H
MPUMEHITh UX HpPU pPEUICHUH
3ajay;

NPUMEHSTh TpPU  PEUICHUH
3agau  OCHOBHYIO TEOpeMy
anreopsr;

Ypasuenus u
Hepagencmea

CBO6OI[HO ONCpHUpOBaTh IMOHATHAMU:

YPaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YpaBHEHHSI "
HEPABEHCTBA, ypaBHEHUE, SABISAIOLICECS
CIIEACTBUEM  JIpyroro  ypaBHEHHUS,
ypaBHEHHS, PaBHOCHIIbHBIE Ha
MHO>KECTBE, PaBHOCHUJIbHBIE

npeoOpa3oBaHusl ypaBHEHUH;

pemars pas3Hble BHAbl YpaBHEHUH,
HEPAaBEHCTB M MX CUCTEM, B TOM 4YHCIIE
HEKOTOpble ypaBHeHus 3-i u 4-u
cTeneHed, JIpoOHO-pallMOHANIBHBIE U

uppalyoHalbHbIE, ypaBHEHHUS u
HEPaBEHCTBA C MOJYJIEM;

OBJIAJIETh OCHOBHBIMH TUIIAMU
MOKa3aTeNIbHbIX,  JIOTApU(PMUUYECKHUX,
UppalMOHATIbHBIX, CTETIEHHBIX
ypaBHEHUI u HEPABEHCTB u

CTaHJAPTHBIMA METOJAMU UX PELICHUN
U IIPUMEHSATD UX IPU PELICHUH 3a/a4;
MIPUMEHATHh Teopemy be3y kK pemeHuto
YpaBHEHU;

IIPUMEHATh  TeopeMy Bmera s

— JlocTxxeHne

pe3ynbTaTOB
paszzena «y4eHUK HayIUTCS;

— CBOOOJHO OMpEAENATh THUI U

BbIOMpATh METOJl  pEIICHUS
IOKa3aTeJIbHbIX u
norapu(MUUECKUX YpaBHEHUHN
u HEPAaBEHCTB,
UPPALMOHAIBHBIX  YPAaBHEHUHN
u HEPAaBEHCTB,
TPUTOHOMETPUYECKUX
YPaBHEHUI U HEPABEHCTB;
pemiatb  OCHOBHBIE  THIIBI
YpaBHEHUN M HEPABEHCTB C
napameTpamu;

NPUMEHATh NPU  PELUICHUH
3a7ga4 HepaBeHcTBa Komm —
bynsakosckoro, beprymim




pelIeHusT  HEKOTOPBIX  YpaBHEHUH
CTEIIEHU BBIIIIE BTOPOH;

MOHUMATh CMBICTT TeopeM 0
PaBHOCWIIBHBIX W HEPaBHOCHIIBHBIX
peoOpa3oBaHUAX YpAaBHEHHA U yMETh
UX JIOKa3bIBaTh;

BJIAJICTh METOAaMU peneHus
ypaBHEHHI, HEPABEHCTB U UX CHCTEM,
yMEeTh BBIOMpATh METOJ pEIICHHS |
000CHOBBIBATh CBOM BBIOOD;
UCIIOJIB30BAaTh METOJ| WHTEPBAJIOB JUIS
pelIeHus] HEpPaBeHCTB, B TOM YHCIE
JIPOOHO-pallMOHATIBLHBIX u
BKJIIOYAIOIIUX B Ce0sl MppalMOHAIbHbIC
BBIPKECHUS;

pemate anreOpanyecKue ypaBHEHUS,
HEpaBEHCTBA M HUX CHCTEMBI C
napaMeTpamMu  aureOpamdecKuM |
rpaguYecKUM METOaMHU;

BJIAJICTh pa3HBIMU METO/IaMHU
JI0Ka3aTeIbCTBA HEPABCHCTB;

penate ypaBHEHHUS B LIENBIX YUCIIAX;
n300pakaTh MHOYKECTBA Ha TIOCKOCTH,

3a/1aBacMble ypaBHEHUSIMU,
HEPABEHCTBAMHU U UX CHCTECMaMH;
cBOOOIHO HUCIIOJIE30BaTh

TOXKJIECTBEHHBIC TIPeoOpa3oBaHUs TPH
pEelleHHd  ypaBHEHUH U  CHCTEM
YpaBHEHUU

B nosceomnesnoii osicusHu u npu uzyuenuu
Opyaux npeomemos:

COCTaBIATh MW peuiaTh ypaBHEHHUS,
HEpPaBeHCTBA, MX  CHCTEMBI  MpH
pelieHnr  3amad  APYTruX — YIeOHBIX
MPEIMETOB;

BBITIOJTHATE  OIICHKY  IMPaBIOMOA00MS
pe3yIbTaToB, MOJTy9aeMbIX npu
pEelIeHnH  pPa3UYHBIX  YpaBHEHUH,
HEPABEHCTB M UX CHUCTEM IIPH PEUICHUH
3a/1a4 IPYruX y4eOHbIX MPEAMETOB;
COCTaBJIATh W pEIIaTh YpPaBHECHUS H
HEpPaBCHCTBA C TMapaMmeTpamMu IpH
pelieHny 3ajJad  APYruxX  y4eOHBIX
MIPEIMETOB;

COCTaBISITh ypaBHEHUE, HEPABEHCTBO
WIM WX CHCTEMY, OIHCHIBAIOIINE
PEATbHYIO CHTYAIIWIO WJIH TTPHKIIATHYIO
3azauy, UHTEPIPETHPOBATH
MTOJTyYEHHBIC PE3YIIbTATHI,
WCIOJIb30BaTh MPOTPAMMHEIE CpPEICTBA
MPU  PEIICHUH OTJCIBHBIX KIJIACCOB
ypaBHEHU U HEPABEHCTB

DOyHKIUH

- BJ'Ia,HeTI) IIOHATUAMMU: 3aBUCUMOCTH

BEJIMYMH, (YHKIMS, AapryMeHT |

— JIOCTHXKEHHE pe3yabTaToB
paszena «y4eHUK HayuuTcsy;




3HAYCHUE byHKIAH, obacTb
OIMPCACIICHUA U MHOXKCCTBO 3HAYCHUU
¢byHkuuu,  TpaduK  3aBHUCHMOCTH,

rpaduk GyHKIMM, HYId (QYHKIUH,

POMEXYTKH 3HAKOIMOCTOSIHCTBA,
BO3pacTaHKe Ha YHCIIOBOM
POMEXYTKE, YObIBAHHEC Ha YHCIOBOM
MIPOMEXKYTKE, HauOoJbIICe u
HavMeEHbIICe 3HavyeHHe (YHKIUU Ha
YHCIIOBOM IPOMEKYTKE,

nepuoandeckas  (QpyHKums, NEpUOI,
YyeTHas M HeueTHas (QYHKIHMH; YMETh
NPUMEHSATH 9TH HOHATHS NPH PELICHUH
3ajau;

— BJAJCTh HOHSTHEM CTETICHHAs
(GyHKIHS; CTPOUTH €€ TpaduK U YMETh
OPUMEHSATh  CBOWMCTBA  CTEICHHOM
(bYHKIMH TpU pEIICHNH 3a/1a4;

— BIIQJICTh TOHATHAMHU IIOKa3aTelIbHAs
(GyHKIMSA, DKCIOHEHTa; CTPOHUTH UX
rpauKy U YMETh IIPUMEHSTH CBOWCTBA
MOKa3aTeIbHON (PYHKINHU TPU PEIICHUH
3ajay;

— BIIQJIETh TIOHSATHEM JOTrapu(pMHuyecKas
(byHKIUS; CTPOUTH €€ rpaduK U yMeTb
NPUMEHSATH CBOIiCTBa
norapuMUUecKor  QyHKIUH  TIpU
pELICHUY 3a/1ay;

— BJIAJCTD MIOHATUEM
TPUTOHOMETPUYECKHUE GbyHKIMH;
CTpOUTh UX TIpaduku H  yMeTb
IIPUMEHATH CBOMCTBA

TPUTOHOMETPUUYECKUX (DYHKIMHA TpH

pelIeHnH 3a]1ay;

— BIIQ/IETh MOHATHEM oOpaTHas (QyHKIHS;

IIPUMEHSTH 3TO IOHATHE NPU PELICHUU

3ajady;

— NPUMEHATh TP pEIIEHHH  3a7ad

CBOMCTBA GyHKUIMI: YETHOCTD,

MEePUOJUYHOCTD, OTPAHUYEHHOCTb;

— NPUMEHATH TpU  pEIIEHHH  3ajad

npeoOpa3oBanus rpaduKkoB QyHKINH;

— BJIAJIETD HOHSTUAMHU YHUCIIOBast

M0CJIe/I0BAaTENbHOCTD, apupMeTHIecKas

U TeOMETpUYECKasi POTrPECCHs;

— NPUMEHATh TpU  pEIIEHWH  3ajad
CBOWCTBA U MPU3HAKH apU(PMETHUECKOM
Y T€OMETPUUYECKON TPOTrPECCHil.

B noeceonesnoil scuznu u npu uzyueHuu

Opyaux yueOHblX nPpeomMemos:

— OIIpPENENATh o rpadukam u

HCII0JIb30BATh I E: peleHus

MPUKJIAIHBIX 33]]a4 CBONCTBA pealbHbIX

MPOLIECCOB 51 3aBUCUMOCTEN

— BJIAJIETh MTOHSATUEM ACUMIITOTHI
U yMETh €ro NPHUMEHATh IpHU
pelieHuu 3a1ay.




(HambompIINE " HaVMECHBIIIHE
3HAYEHUS], POMEKYTKH BO3PACTAHUS U
yObIBaHUS ~ (DYHKIIMH, TIPOMEKYTKHU
3HAKOMOCTOSIHCTBA, MIEPUO U T.I1.);

— MHTEPIPETUPOBATH CBOIiCcTBa B
KOHTEKCTE KOHKPETHON MpPaKTHUYECKOM
CUTYaIluH;

— ompenesaTh 1o rpadpukaM mpocTeime
XapaKTePUCTHKU MNEPUOANYECKUX
MPOIECCOB B OWOJIOTHH, SKOHOMHUKE,
MY3BIKE, PaAHOCBS3H U Jp. (aMILTUTY 1A,
NIEpUOA U T.11.)

TexcToBBIC 3a1a4M

— pemiath pas3Hble 3a/la4d MOBBIIICHHON
TPYJIHOCTH;

— aHAIM3UpOBAaTh  YCIOBUE  3a/a4y;
BEIOHpATh ONITUMAJIbHBIN METOA
pelieHus  3aJadyd,  paccMarpuBas
Pa3IMYHBIE METOIBI;

— CTPOUTHb MOJENb pEIICHUs 3aJauH,
MIPOBOJTUTH JI0Ka3aTelbHbIe
paccyxaeHus NP pelIeHUN 3a7auu;

— pemiath 3a1a4yu, Tpedyromue nepedopa
BapHUaHTOB, IPOBEPKU yCJIOBUH,
BBIOOPA ONTHUMAIILHOTO Pe3yNbTara;

— aHAIM3MPOBATh H HWHTENPETUPOBATH
MOJyYCHHBIE pEIICHUS B KOHTEKCTE
yCIIOBUSl 3aJlauyM, BBIOMpATh pPELICHUS,
HE MPOTUBOpEYAIINE KOHTEKTCY;

— MEepeBOAUTh TPU pEUICHHH 3aJadd
nH(OpPMALIKIO U3 OJTHON (OPMBI 3aITUCH
IpYyTyIo, UCTIONB3YS pu
HEOOXOJMMOCTH  CXEMbl,  TaOJUIIbI,
rpaduku, TuarpaMmBbl.

B nosceonesnoil scusnu u npu uzyyeHuu

Opyaux npeomemos:

— pemiath MpaKkTUYECKWEe 3aJaydl U
3aJ]auu U3 IPYTUX NPEeIMETOB.

— OOCTHIXKCHUC PE3YIIbTATOB

pasaciia «KydCHUK Hay4YUTCs

T'eomempus

— Bnagers reoMeTpHUECKUMH TOHITUSIMHI
NpU pEmeHHH 33a7ad W TPOBEICHUH
MaTeMaTHYECKUX PacCyKICHU;

— CaMOCTOATEILHO (dbopMynupoBaTh
OIIpeJIeNIEHUs] TEOMETPUYECKUX Quryp,
BBIIBUTaTh ~ TUIOTE3Bl O  HOBBIX
CBOMCTBax u MPU3HAKAX
F€OMETPUYECKHUX ¢buryp "
00OCHOBBIBAaTh WJIM OINPOBEPraTh UX,
0o000maTs WIM  KOHKPETU3HPOBATh
pe3yabTaThl Ha HOBBIX Kiaccax ¢uryp,
MPOBOJIUTh B HECIOXHBIX CITydasx
KJaccu(UKauio GUryp mo pasinyHbIM
OCHOBAHHUSIM;

— HCCIIEZIOBAaTh  YEPTEXH,  BKIIOYAs
KoMOuHaiu  ¢uryp, U3BJIEKATD,
WHTEPIPETHPOBATH U MTPE0OPa30BHIBATH

— Nmers  mpencraBieHue 00

aKCHOMaTUYECKOM METO/IC;
BJIAJICTh MMOHATHEM
T€OMETPUYECKHE MECTa TOYEK
B TIPOCTPAHCTBE U  yMETh
HpI/IMeHHTL nux aJjs pGHIGHI/ISI
3aj1ay4;

YMCTI) HpI/IMeHﬂTB JJISL
pemeHuss  3aJad  CBOWMCTBA
MJIOCKUX U JIBYTPAHHBIX YTJIOB,
TPEXTPAHHOTO YIJIa, TEOPEMBI
KOCHUHYCOB M CHHYCOB ISl
TPEXTPAHHOTO yTJIa;

BJIAJIETh MMOHATHEM
MEePNEHIUKYISIPHOE  CEUEHUE
NpU3MBI U YMETH IIPUMEHATH
€ro MpH PelICHUH 3a/1a4;




nHpopmaruto,
JepTexKax;

pemarb  3aJadyd  TeOMETPUYECKOTO
COICpKaHUs, B TOM 4YHCIE B
CUTyalludX, KOoraa aJllOPpUTM pPCIICHHA

MPE/ICTaBICHHYI0 Ha

HC cJIenyer SIBHO nu3 YCJI0BUA,
BBIIIOJIHATH H€O6XOI[I/IMBIC JUIS
peICHUA 3aJa4uun JOITIOJIHUTCIIbHBIC
IMOCTPOCHMUA, HUCCICI0BATh

BO3MOXKHOCTh IPUMEHEHUSI TEOpPEeM H
dbopMyi Ui perieHus 3a1ay;

yMeTh (OpMYyIHpOBaTh M JOKA3bIBAThH
r€OMETPUYECKUE YTBEPKICHHS;
BJIAZACTh TOHATUAMHU CTCPCOMCTPUU:
npu3Ma, Hapauiesienunesl, MUpamMHia,
TeTpasap;

UMETh MPEACTABICHUS 00 aKCcHOMax
CTCPCOMCTPHUU U CICACTBUAX U3 HUX U
YMETh TNPHUMEHATh HMX NPU PEUICHUH
3amay;

yMETh CTPOUTH CCUCHHUS
MHOTOTPaHHHKOB C HCIIOJIb30BaHUEM
PasiiniuHbIX METOJ0B, B TOM 4YHUCIIC H
METO/Ia CIIE/IOB;

UMETH Ipe/ICTaBIICHNE 0
CKPEIIMBAIOIINXCS IPSMBIX B
IIPOCTPAHCTBE U YMETHh HAXOIUTH YroOil
U pacCTOSTHUE MEX/1y HUMH;

IIPUMEHATD TEOPEMBI 0
nmapajiCJIbHOCTH MMPAMBIX u
IUIOCKOCTEl B NPOCTPAaHCTBE IpH
pelIeHIH 3a/1a4;

YMGTL HpI/IMeHSITL l'[apaJ'IJ'ICJ'ILHOC
HpOGKTI/IpOBaHI/IC JJIA I/I306pa)KeHI/I$[
¢uryp;

YMGTL HpI/IMeH}ITB
MEPIEHIUKYIIPHOCTH IpsAMOit U

TUTOCKOCTH TIPU PEIICHUH 3a]1a4;
BJAJIeTh MOHATUSAMH OPTOTOHAIBHOE
IPOEKTUPOBAHNE, HAKIOHHbIE M UX
MIPOEKIUH, YMETh NMPUMEHSATh TEOPEMY
0 Tpex  MepHeHAMKyIspax IpH
pelIeHIH 3a/1a4;

BJaJeTh  INOHATHUSAMM:  PacCTOSHHE
MeXIy ¢GurypaMu B IPOCTPAHCTBE,
oOuuit MePIEeHIUKYIISAP JIBYX
CKPEUIMBAIOIIUXCA TMPSAMBIX U YMETh
MPUMEHSTH WX MIPH PEIICHUH 3a]1ad;
BJIAJeTh  TOHATHEM  YIOJI  MEXIy
OpsMOMl M TUIOCKOCTBIO U YMETb
MPUMEHSTH €T0 TPU PEIICHUH 3a/1a4;
BJIaJIeTh MOHATUSAMH JABYI'PaHHBIN yrod,
yromn MEXITY TUTOCKOCTSIMH,
NEPIEHAUKYISIPHbIE  TUJIOCKOCTH |

— HMCTb

MIPEACTABIICHHE 0
JIBOMUCTBEHHOCTH TIPABUIIBHBIX
MHOT'OTPAaHHUKOB;

BJIAACTh MOHATHSIMHU
HEHTPAIbHOE W TMapajuIeIbHOe
MIPOCKTUPOBAHUE U TIPUMEHSThH
WX TIPU TMOCTPOSCHUU CEUEHUU
MHOT'OIPaHHUKOB METOIOM
MPOEKIIUH;

MMETH MPECTaBICHUE 0
pa3BepTKE MHOTOTpaHHUKA U
KpaT4auiiem yTH Ha
MOBEPXHOCTH MHOTOTPaHHUKA;

yMeTh pemarh 33Ja4d  Ha
TUIOCKOCTH METOJlaMU
CTEPEOMETPHH.




YMEThb MNPUMEHATh MX IpPHU PELICHUU
3azay;

— BIIAJIETh HOHATUSAMU npu3Ma,
napaiesienune,| U IPUMEHSTh
CBOMCTBA  napajulenenunena  Ipu
pelLIeHNH 3aa4;

— BJIAJACTh IIOHATUECM HpSIMOerJIbHBIﬁ
napajiieJIcCnmIic A 1 NpuMCEHATL €ro 1npu
peLIeHNH 3aa4;

— BJIAJCTh IOHATHAMHU IMUpaMuad, BUJbI
nmupamMu/, 9JICMCHTHI HpaBI/IHBHOﬁ
MUPaMUbl U YMETh IPUMEHSTh UX MPH
pelLIeHNH 3a/1a4;

— UMeTb IMPEICTABICHHE O TeopeMe

Ditnepa, MPaBWIbHBIX
MHOT'OTPaHHUKAX;
— BJIAJICTh MOHATHEM iouaan

MOBEPXHOCTEH  MHOTOTPAaHHUKOB  H
YMETh MPUMEHATh €ro MPH PEIICHUU
3a1a4

B nogceonesnotl scuznu u npu usyyeHuu

Opyaux npeomemos:

— COCTaBJISITh C UCTIOIH30BAHNUEM CBOMCTB
TreOMETPHUCCKUX buryp
MaTEeMaTHYECKUE MOJICITH IS PEIICHUS
3aa4 MPAKTHYECKOTO XapakTrepa H
3aJad W3  CMEXKHBIX  JUCIUIUIVH,
WCCIICIOBATh MOJYYCHHBIC MOJECIUA |
WHTEPIPETHPOBATH PE3YIIhTAT

Bexkmoput 6

—Bnagets nDoOHATHSIMHU BCKTOpbI H HX

- I[OCTI/I)I(CHI/IC pPE3yIbTAaTOB

npocmpancmee KOOpJMHATBHI, paszena «y4eHUK HayduTCs»
—yMETh  BBINOJHATH  ONEpalUM  HAJ
BEKTOpaMUu;
—IPUMEHATh BEKTOPHl B IIPOCTPAHCTBE
IIpY PELICHUHU 3a/1a4.
Memoowi — Hcnonp3oBath  OCHOBHBIE ~ MeTOAbI (— JlocTHxkeHue pe3ynpTaToB
Mamemamuxu JI0KA3aTeIbCTBA, MIPOBOJUTH paszena «y4eHUK HayduTCsa»;
JI0KA3aTeIbCTBO u BBIMOJIHATL |— TIPUMEHSTh  MaTeMaTHYECKHUE
ONIPOBEPI)KEHUE; 3HAHUS K  MCCJIEJOBAHUIO
— IPUMEHSATH OCHOBHBIE METOJIbI OKpYKarolero MHpa
peLIeHNs] MaTEMAaTHYECKUX 3a/1aY; (MonmenupoBaHue (HUIUIECKUX
— Ha OCHOBE MaTeMaTHU4YEeCKUX IIponeccCoB, 3ala4qu
3aKOHOMEPHOCTEN B npupojie SKOHOMUKH )
XapaKTepU30BaTh KpacoTy u

COBEPILECHCTBO OKPYXKAIOLIETO MHUpPA U
MIPOU3BEICHUN HCKYCCTBA;

— MIPUMEHSATH NIPOCTEHIINE IPOTrPAMMHBIE
CpeacTBa 51 JJIEKTPOHHO-
KOMMYHHKAIlMOHHBIE ~ CUCTEMBI  IpHU
peLICHUU MaTEMaTUYECKUX 3a/1ay;

— TIOJB30BaThCS MIPUKJIaTHBIMU
MporpaMMaMHu " IporpaMmmamMu
CUMBOJIbHBIX BBIYMCIICHUN JUTS

HUCCiIcaJ0BaHUs MaAaTEMAaTUYCCKUX




00BEKTOB

Hcmopua UMETh  INPEACTAaBICEHHE O  BKJIAJE |— JOCTUXKEHUE pe3yiabTaToB

Mamemamuku BBIIAIOINXCS] MAaTEMAaTUKOB B Pa3BUTHUE paszfena «y4eHHUK HayquTCs»
HayKU;
IIOHUMATb pOJIb MaTEMaTUKH B
paszButuu Poccun

11 knacc

Ypasnenus u CBobogHO ormepupoBaTh MNOHATUSAMHU: | — JlOCTIKEeHUE pE3yIbTaTOB

Hepasencmea YpaBHEHHUE, HEpaBEHCTBO, pazfeia «y4eHHUK HayquTCs»;
PaBHOCHIILHBIC YpaBHCHHA U | — cBOOOJHO ONpENeNsITh THUI U
HEPABEHCTBA, YPABHEHUE, SBIISIOLICECS BBIOMPAaTh METOJA  peIICHUs
CIEICTBUEM  APYrOro  ypaBHEHHUS, [IOKa3aTeNIbHBIX u
YpaBHEHUS, PaBHOCHUJIbHBIE Ha Jorapu(pMHUUECKUX ypaBHEHHUN
MHOXECTBE, PaBHOCUJIBHBIC u HEPaBEHCTB,
npeoOpa3oBaHus YpaBHEHUN; UPPALMOHAIIBHBIX  YPaBHEHUM
pemiaTb pasHble BHUABl YPAaBHEHWIA, " HEPaBEHCTB,
HEPABEHCTB U UX CUCTEM, B TOM YHCIIE TPUTOHOMETPUYECKUX
HEKOTOpbIe ypaBHeHUs 3-1 u 4-i YpaBHEHUI U HEPABEHCTB;
CTENEHEH, JPOOHO-PAlMOHANILHEIE M | — pellaTh ~ OCHOBHBIE  THUIIEI
HUPPALMOHAIIbHBIE; YpPaBHEHUN M HEPABEHCTB C
OBJIAJIETh OCHOBHBIMH TUIIAMU rnapameTpamu;
NOKA3aTeNIbHBIX,  JIOTapPU()MHUYECKHX, | — IPUMEHATh IPH  PEIICHUH
HMpPPALMOHATIbHBIX, CTENEHHBIX 3agay HepaBeHcTBa Komm —
YpPaBHEHUU u HEPABCHCTB u bynskosckoro, bepuymnu;

CTaHJApPTHBIMU METOAAMM UX PELICHUH
U IPUMEHATD UX [IPU PELICHUHU 33]1aY;
IIPUMEHATh TeopeMy be3y K perieHuro
YpaBHEHUH;

IIPUMEHATH ~ TeopeMy  Bmera  mus
pelieHns  HEKOTOPbIX  ypaBHEHUH
CTEIIEHH BBIILIE BTOPOIi;

MIOHUMATh CMBICT TeopeM 0
PaBHOCWJIBHBIX U  HEPAaBHOCHJIBHBIX
peoOpa3oBaHUAX YPAaBHEHHH U yMETb
UX JIOKa3bIBaTh;

BIIAJIETh METOIaMHU peleHus
YPAaBHEHUI, HEPABEHCTB M MX CHUCTEM,
yMETh BBIOMpAaTh METOJ pEeIIEeHUus u
000CHOBBIBaTh CBOM BBIOOD;
HCIOJIb30BaTh METOJI MHTEPBAJIOB JUIsS
pelleHnsT HEpPaBEHCTB, B TOM 4HCIIE
JTPOOHO-palMOHATBHBIX u
BKJIIOYAIOIIUX B c€0s MppallMOHaIbHbIE
BBIPAKECHUS;

pemath anreOpanyeckue ypaBHEHUS,
HEpPAaBEHCTBA W  MX CHUCTEMBI C

nmapamMeTpaMu  aireOpandeckuM
rpadUuecKuM METOIaMHU;
BJIaACTH Pa3sHbBIMU METOJaMN

A0Ka3aTeJIbCTBa HCPABCHCTB,

peuiaTh YpaBHCHUA B HCJIbIX YHUCIAX,
I/I306pa)KaTL MHOX>KECTBa Ha IIJIOCKOCTH,
3aaaBacMBbIC YpaBHCHHUAMU,
HCPAaBCHCTBAMU U UX CUCTCMAaMU,




CcBOOOIHO HUCII0Ib30BaTh
TOXKJIECTBEHHbIE TpeoOpazoBaHusl MpuU
pElICHUU  YpPaBHEHUH U CHUCTEM
ypaBHEHUU

B nosceonesnoii orcusnu u npu uzyuenuu
Opyaux npeomemos:

COCTaBIATh M pElIaTh ypaBHEHUS,
HEpPAaBEHCTBA, MX  CHCTEMbl  IIpHU
pelleHny 3a7ad  APYrux  y4eOHBIX
IIPEIMETOB;

BBIMIOJIHATh  OLIGHKY IPaBJONOA00HS
pe3yNbTaToB, MOJTy4aeMbIX npu
pelIeHUr  pa3juYHbIX  yYpaBHEHH,
HEPAaBEHCTB M UX CUCTEM IPU PELICHUH
3a/1a4 IPYTuX y4eOHbBIX MPEAMETOB;
COCTaBJSTh W peIlaTh YpaBHEHUA H
HEpaBeHCTBA C [MapaMeTpamu MpH
pelieHnr 3aJad  ApYyrux  y4eOHBIX
MIPEIMETOB;

COCTaBJISITh ypaBHEHUE, HEPABEHCTBO
WIM WX CHCTEMY, OIMCHIBAIOLIUE
pEAIbHYIO CUTYAIMIO UM MPHUKIATHYIO
3ajauy, UHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YNIbTATHI;
HCIO0JIb30BaTh MPOTrPAMMHBIE CPEJICTBA
IpU PEIICHUH OTIENbHBIX KIIACCOB
YPAaBHEHUH U HEPABEHCTB

DOyHKIUH

— Bnanets IIOHATHUAMMU: 3aBUCHUMOCTDB

BEIMYUH, (QYHKUUS, AapryMeHT W
3HAYCHUE GyHKIIH, o0nacThb
OIpeJIeIeHUs] U MHOXKECTBO 3HaueHHH
¢byHKIIMM,  rpaguK  3aBUCHUMOCTH,

rpaduk QyHKIUH, HyId (QYHKIUH,

MIPOMEKYTKH 3HAaKOIIOCTOSIHCTBA,
BO3pPAaCTaHUE Ha YHUCIIOBOM
MIPOMEXYTKE, yObIBAHME HA YHCIOBOM
IIPOMEKYTKE, HauOoJbIIee u
HauMEHbIIIee 3HAYeHHE (QYHKIMM Ha
YHUCIIOBOM IIPOMEKYTKE,

nepuoauydeckas — (QyHKIUS, TEpHOL,
YyeTHas M HeueTHas (QYHKIMH; YMETb
IIPUMEHATH 3TU MOHATHUS IIPU PELICHUN
3a1ad;

— BJIaJCTh IIOHATUEM CTCIICHHAasA

(GyHKIUS; CTPOUTH €€ Irpaduk U yMeTb
[IPUMEHATD CBOMCTBA  CTEIICHHOU
(GYHKIUH MpU pELIeHUH 3a/1a4;

— BJaACTh INOHATHAMU IIOKa3aTCJIbHAasA

(GyHKIHMSA, DKCIOHEHTa; CTPOUTh UX
rpaduKu U yMEeTh IPUMEHSITH CBONCTBA
MoKa3aTeabHON (PYHKLUU NP PEIICHUH
3ajay;

— BJIaJCTh IIOHATHCM J'IOl“apI/I(pMI/IquKa}I

(GyHKIUS; CTPOUTH ee rpaduK U yMeTb

— JIOCTHXKEHUE pe3ynbTaTOB
pazzena «y4eHUK HayquTCs»;

— BJIQJIETh MOHATHEM ACUMITOTHI
U yYMETb €ro NPUMEHSTh IpU
pEILIEHNN 3a/]a4;

— NPUMEHSTh METO/bl PEIICHUS
MPOCTEUIIINX
muddepeHIanTbHBIX
YPaBHEHUI MEPBOTO U BTOPOTO
MOPSIIKOB




MPUMEHSITh CBOICTBA
norapuMUUEcKo  QyHKIUM  TIpH
pelIeHnH 3a/1a4;

— BJIAJCTh MIOHATUEM
TPUTOHOMETPUYECKHUE byHKIMH;
CTpOUTh UX TIpaduku U  yMeTb
[IPUMEHATD CBOMCTBA

TPUTOHOMETPUYECKUX (DYHKUMH 1pu
pelIeHuy 3a/1ay;

— BJIAJIETh MOHATHEM oOpaTHast QyHKIUS;

MPUMEHSTh 3TO IMOHATHE NMPU PEHICHUH
3a1a4;

— IPUMCHATH I1IpH pPEIICHUU 3aJa4

CBOICTBA b yHKIHHA: YETHOCTb,
MEPUOIUYHOCTh, OTPAHUYCHHOCTb;

— IPUMCHATH IIpH pPEIICHUU 3aJa4

npeoOpa3zoBanus TpaduKoB QyHKIIHIA;

— BJIAJACTH IIOHATUAMHA qucCJIoBas

II0CJIEI0BATENBHOCTD, apu(pMETUYECKAs
U TeoOMeTpUYecKas Iporpeccus;

— IOPUMEHATH IIPU  pElIEHUM  3a1a4

CBOWCTBA U MIPU3HAKH apU(PMETHUECKOM
Y T€OMETPUYECKON TPOTrPECCHIA.
B noeceonesnoil scuznu u npu uzyvenuu
Opyeux yueOHblX NPpeoMemos:

— OIPENENATh o rpadukam u
HCII0JIb30BaTh JUTSt peleHus
MPUKJIATHBIX 3a/1a4 CBOMCTBA PeaIbHBIX
MIPOLIECCOB u 3aBUCUMOCTEHN
(HambompIme u HaWMEHbIIIHE

3HAYEHUS, IPOMEKYTKH BO3PACTAaHUS U
yObIBaHUS ~ (QYHKIUH, TMPOMEXYTKU
3HAKOIOCTOSIHCTBA, NEPUOJ U T.I1.);

— UHTEPIPETUPOBATH CBOMCTBA B

KOHTEKCTE KOHKPETHOM IPaKTHYECKOU
CUTYaLIWH;

— OIpenesaTh 1Mo rpadpukaM mpocTeiimme

XapaKTePUCTHKH MIePUOTNIECKUX
MPOIIECCOB B OHOJIOTUH, SKOHOMHUKE,
MY3bIKEe, PQJHOCBS3HU U Jp. (aMIUTATY 1,
Nepuos U T.11.)

Dnemenmot
MaAMemMamuyecKkozo
ananuza

— Bnanets HOHSITHEM OECKOHEYHO

yOBIBaro1as reoMeTpuyecKas
IIporpeccusi U yYMETb NPUMEHATH €ro
MIpH pelIeHNH 3a]1aY;

— HPUMCHATH JJIsA peIICHUA 3aaad

TCOPHUIO TPCACIIOB;

— BJIaACTH IIOHATUAMHA OECKOHEYHO

OoJIbIIIHE )51 OCCKOHEUHO MaJibI€
YHCJIOBBIC IOCICO0OBATCIIBHOCTH u

yMEThb CpaBHHBATH OECKOHEUYHO
oompmiie ©W ~ OECKOHEYHO  MaJble
IIOCJIEOBATENLHOCTH;

— BJIaACTH IIOHATUAMU: IIPOU3BOJHAA

— JlocTmkeHue pe3yapTaToB
paszjiena «y4eHHUK HayquTcs»,

— cBOOOJTHO BJIaJIETh
CTaHJAPTHBIM arIapaTom
MaTeMaTHYeCKOT0 aHanu3a JyIs
BBIYUCIICHUSI TPOU3BOIHBIX
(GYHKIIMHM OHON IEPEMEHHOI;

— cBOOOJIHO MPUMEHSTH arnapaT
MaTeMaTHYeCKOT0 aHanu3a JyIs
uccnenoBaHus QyHKIMNA U
MOCTPOEHUS IrpaUKOB, B TOM
YHCIIe UCCIIE0BAaHUS Ha
BBIITYKJIOCTb;




— BJAageTh

— IIPUMCHATH

— pemarb

GYHKIIMM B TOYKE, IPOM3BOIHAS
GyHKIIY;

— BBIYHCIIATH MIPOU3BOTHBIC
JJIEMEHTApPHBIX  (QYHKIUH W HX
KOMOMHAIINIA;

— HCCIEI0BAaTh GyHKIIUU Ha

MOHOTOHHOCTB U O3KCTPEMYMBI,

— CTpPOUTHh TpadUKU W TPUMEHATH K

pelIeHHIo 3a7ad, B TOM 4YHCIE C
napaMmeTpom

MOHATHEM KacaTelbHas K
rpaduKky QYHKIMH U YMETh IPUMCHSITH
€ro MpH PEIICHUH 3a71ay;

— BIIAJICTh TOHATUSMHU TIepBOOOpa3Has

(GYHKIMS, ONIPEICIICHHBIA HHTETPAJ;
TeopeMy Hprorona—
JleiibHuna ® ee  CICACTBUSA IS
pelIeHus 3a/1a4.
B nosceomnesnoil scusnu u npu uzyuenuu
Opyeux yueOHblX NPpeoMemos:
NPUKJIAMHBIC  33Jadd U3
Owooruu, PU3NKHA, XUMHH, SKOHOMHKH
W JpYruxX TPEJAMETOB, CBSI3aHHBIC C
HCCICA0BaHUEM XapaKTePUCTHK
IIPOILIECCOB; HUHTEPIPETHPOBATh
MIOJTY9CHHBIC PE3YIIbTATHI

— ONEepUPOBAThH MOHITHEM

nepBooOpazHOr QYHKIMH JIJIst
pelleHus 3a1ay;

OBJIaJIETh OCHOBHBIMU
CBEJICHUSIMH 00 UHTErpaje
Herotona—JIeiibauia u ero
MPOCTEHIINX TPUMEHEHUSX;
OTIEpUPOBATH B CTAHIAPTHBIX
CUTYaIUSX TPOU3BOIHBIMU
BBICIIUX MOPSI/IKOB;

YMETh MPUMEHSTH TPU
pELIEHNH 3a]1a4 CBOKCTBA
HENPEPBIBHBIX (PYHKIINA;
YMETh MPUMEHSTH TIPU
pellIeHnH 3a]]a4 TEOPEMBI
BeiiepmTpacca;

YMETh BBITIOJIHATH

NpUOIMKEHHBIE BBIYUCICHUS
(MeToBI pelieHNs YpaBHCHHH,
BBIUHCJICHHSI OMIPEICTICHHOTO
UHTErpana);

YMETb IPUMEHSTH

MPHUIIOKEHNE TIPOU3BOIHON U
OTIPENIeIICHHOTO WHTETpaia K
pEIIeHUIO0 3a/1a4
€CTECTBO3HAHUS;

BJIQ/IETh MOHATUSIMH BTOPAsI
MIPOU3BO/IHAS, BBITYKIOCTh
rpaduka QyHKIIUN U yMETh
UCCIenoBaTh (PYHKINIO HA
BBITYKJIOCTh

Cmamucmuka u
meopus
eéepoamuocmeil,
Jl02uKa u
KomMOunamopuka

— BJIAJCTH

— HUMCETh

— Omnepuposarb OCHOBHBIMH
ONHCATENbHBIMU  XapaKTEPUCTUKAMHU
YHUCJIOBOTO Habopa, MIOHATHEM
reHepabHast COBOKYITHOCTB u

BBIOOPKOI U3 Hee;

— OICPUPOBATHL IMOHATHAMH: YaCTOTa U

BEPOATHOCTh  COOBITHS, CyMMa H
MPOU3BENCHHUE BEPOSATHOCTEM,
BBIYUCTISATh BEPOSITHOCTH COOBITHI Ha
OCHOBE IIOJICUETa YKCJIa UCXOJIOB;
OCHOBHBIMH MOHSATHUSIMU
KOMOMHATOPUKHU u YMETh ux
MPUMEHSTH MPH PEIICHUH 3a]1a4

— UMCTbL TPCACTABJICHUC 00 ocHOBax

TEOPUH BEPOATHOCTEN;

— UMCTLH MMPEACTABIICHUEC O NUCKPCTHBIX U

HCTIPCPBIBHBIX CﬂyqaﬁHBIX BCINYHNHAaX
U pacnpeaciICHUAX, O HE3aBUCHUMOCTH
CJ'Iy‘lElfIHLIX BCJIMYHMH,
IpeaACTaBJICHUC
MaTeMaTH4Y€CKOM OXXHNIaHUU n
AUCTICPCUN CJ'Iy‘-IG.fIHLIX BCJINYHH,

o

— UMCTb MNMPEACTABICHUEC O COBMCCTHBIX

JlocTrkeHnue pe3ynbTaToB
paznena |l;

MMETh MPEJCTABICHUE O
LEHTPAIIBHOUN MpPeaeIbHON
TeopeMe;

MMETh MPEICTABICHUE O
BBIOOPOYHOM KOXPPUITUEHTE
KOppESLUHNH U JIMHEHHON
perpeccuy;

MMETh MPEACTaBICHUE O
CTaTUCTUYECKHUX TUIOTE3aX U
MIPOBEPKE CTATUCTUUECKOMN
TUIIOTE3bI, O CTATUCTHKE
KPUTEPHS U €€ YPOBHE
3HAYMMOCTH;

MMETh MPECTaBICHUE O CBSI3U
AMITUPUYECKUX U
TEOPETUUECKUX
pacIpeneeHun;

WMETh MPEJCTABICHUE O
KOJIMPOBAHUU, JBOMYHON
3allMCH, IBOUYHOM JIEPEBE;

— BJIaACTh OCHOBHBIMH




pacrpeieNeHusIX CIIy4aiiHbIX BEJIUYUH;

— TNOHMMAaTh CYThb 3aKOHa OOJIBIIMX
yucel W BBIOOPOYHOTO  MeToja
U3MEPEHUs BEPOSITHOCTEH;

— MMETh IPEACTABICHUE O HOPMAJIbHOM
pacnpeneseHnn u npuMepax
HOpPMaJIbHO pacrnpeieneHHbIX
CIIy4aiiHBIX BEJIUYMH;

— UMeTh MPEJCTaBIEHUE O KOPPENsILuu
Clly4ailHbIX BEITMYHH.

B nosceonesnoll dcusnu u npu uzyyeHuu

Opyaux npeomemos:

— BBIYUCIIATH WIH OLICHUBATH
BEPOSITHOCTH COOBITHI B peaJbHOM
KU3HU;

— BBIOMpaTh  METOABbl  MOJAXOMSIIErO
MPEJCTaBICHNUS U 00paOOTKU TaHHBIX

MOHATHUSIMH TEOPUH TpadoB
(rpacd, BepimHa, pedpo,
CTETIeHb BEPIIMHEI, TyTh B
rpade) U yMeTh IPUMEHSTh UX
NIPU PEUICHUH 3371a4;

UMETb MPEJCTABICHHUE O
JICPEBBSIX U YMETh IPUMCHSTh
NIPU PEUICHUH 3371a4;

BJIQJICTh MOHITHUEM CBSI3HOCTh
U YMETh IPUMECHSTh
KOMITOHEHTHI CBSI3HOCTH TIPU
pELICHUH 3a]a4;

YMETb OCYIIECTBISTH ITYTH IO
pebpam, 06xobI pedep u

BepLINH rpada;

UMETh MPECTaBICHUE 00
SIIIEPOBOM U TaMHIJIETOHOBOM
MYTH, UIMETh [IPEICTABICHHE O
TPYAHOCTH 33J]auu
HAXO0XK/ICHHS TaMIJIbTOHOBA
yTH;

BJIJICTh MOHSTUSIMH KOHCYHBIC
U CYCTHBIC MHOXECTBA U YMETh
UX MPUMEHSTH [IPH PELIICHUU
3ajay;

YMETb IPUMEHSITh METO]]

MaTeMaTUYCCKON MHIYKIIH;

— YMCThb IIPUMCHSTH IIPUHIUAIL

Jlupuxie npu pemieHuu 3aaad

TekcToBbIE 3a1a4H

— pelarh pasHble 3a/a4d MOBBIILIEHHON
TPYIHOCTH;

— AHAIU3MPOBATh  YCIOBUE  3a/1a4y;
BbIOMpATh ONITUMAJIbHBIN METOJ
pelieHus  3ajaud,  paccMaTpuBas
pa3IMYHbIE METO/BI;

— CTPOUTHb MOJENb pEIIeHUus 3aJauH,
MIPOBOAUTD Jl0Ka3aTeJbHbIE

paccyXaeHus NP pelIeHUN 3a7auu;

— pemiath 3ama4M, TpeOyromue nepedopa
BapUAHTOB, TIPOBEPKHU YCIIOBHH,
BBIOOpA ONTHUMAIILHOTO Pe3yNbTaTa;

— aHAM3UPOBATh W HWHTENPETUPOBATH
MOJIyYEHHBIE pEUICHUS B KOHTEKCTE
YCIIOBHUSL 3aJia4y¥l, BBIOMPATH PEIICHUS,
HE TIPOTUBOPEYAIUE KOHTEKTCY;

— MEepPEeBOJUTh TP PEIICHWH 3a]a9d
nH(pOpMaIIKIO U3 0JIHOM (OPMBI 3aNTUCH
IpYyTyIo, UCTIONB3YS npu
HEOOXOJAMMOCTH  CXEMbBI,  TaOJHIIHI,
rpaduKu, TUarpaMmBbl.

B nosceonesnoii orcusnu u npu uzyueHuu

opyeux npeomemos.

— pemiath TNpPaKTHYECKUE 3aJaddl |
3a]]auu U3 IPYTUX MPEIMETOB.

— JOCTHKEHHUE PE3YyIbTaTOB

paszzena «y4eHHK HayquTCs»




T'eomempusn

- BJ'IaI[eTB TCOMETPUUCCKUMU IMOHATHUAMU

IpH pEIICHHH 33aJad W TPOBEICHUH
MaTeMaTHYECKUX PacCyKICHU;
CaMOCTOSITEITLHO bopmynHupoBaTh
OIIpEJIeJICHUs] TEOMETPUIECKUuX (uryp,
BBIBUTATh  THIIOTE3BI O  HOBBIX
CBOMCTBaxX u MpPHU3HAKAX
reOMETPUUYECKUX ¢buryp "
00OCHOBBIBaTh WJIM OIPOBEPraTh WX,
0000mare WIM  KOHKPETHU3UPOBAThH
pe3yabTaThl HA HOBBIX Kiaccax Quryp,
MPOBOJIUTH B HECIOXKHBIX CIIydasx
KJ1acCU(UKALUIO QUTYP 1O PA3ITUIHBIM
OCHOBAHUSM;

UCCIIE/IOBAaTh  YEPTEXH,  BKIOYAs
KOMOWHAIINH ¢buryp, W3BJICKATD,
MHTEPIPETHPOBATH U MPEOOPa30OBHIBATH
uHpOpMAIIHIO, TPEJCTABICHHYIO Ha
yepTeKax;

pemarb  3aJadyd  FEOMETPUYECKOTrO
COJCpKaHUs, B TOM 4YHCIEC B
CUTyalHusAX, KOTJa aJTOPUTM PEUICHHS
HE CleQyeT SBHO U3  YCIIOBHS,

BBIIIOJIHATH H€O6XOIII/IMI>IC JUIA
PCUICHUA 3aJa4uun JOINIOJIHUTCIIBHBIC
IMOCTPOCHMUA, HUCCICI0BATh

BO3MOXKHOCTh IPUMEHEHUS] TEOpEeM H
dbopmMy uId perieHus 3a1ay;

yMeTh (hOpMyIHMpOBaTh U JIOKa3bIBaTh
T€OMETPUYECKUE YTBEPKICHHS;
BJIAACTh TIOHATUAMH CTCPCOMECTPUU:
npu3Ma, Napaiesienunes, MUpamMHa,
TeTpasap;

UMETh TPEACTABIECHUsI 00 aKcHoMax
CTEPEOMETPUH U CIIEACTBUSAX U3 HUX U
YMETh MPUMEHATb UX I[PU PELICHUU
3ajau;

YMETh CTPOUTH ceuyeHUs
MHOTOTPAaHHHKOB C HCIIOJIb30BaHUEM
pa3NUYHBIX METOJOB, B TOM 4YHCIE H
METO/1a CIIEIOB,;

UMETh npecTaBlIeHue 0
CKPELIMBAIOIUXCS TPSMBIX B
IMPOCTPAHCTBE U YMCTb HAaXOJIUTH YT'OJI
U pacCTOSTHHE MEXy HUMH;

IIPUMEHSATH TEOPEMBI 0
mapajijiCJIbHOCTH IMPAMBIX )51
IUIOCKOCTEl B NPOCTPAaHCTBE IpH
peIIeHIH 3a/1a9;

yMETh  NPUMEHATh  MapaiebHOEe
NPOEKTUPOBAHUE IS U300pakeHHs
uryp;

yMETh OPUMEHSTh
NEPIEHJAUKYIIIPHOCTH  THpsIMOH |

— WUmets  mpeactaBieHue 00

aKCHOMAaTUYECKOM METOJIE;
BIIQJICTh MOHSITHEM
T€OMETPUUYECKUE MECTa TOYEK
B IPOCTPAaHCTBE U yMETh
MPUMEHSTh WX JUIS PEIICHUS
3ajady;

YMETh MPUMCHSITh TUTST
pelmeHuss  3aJad  CBOKMCTBaA
IUIOCKUX U JIBYTPaHHBIX yTJIOB,
TPEXTPAHHOTO YTJa, TEOPEMBI
KOCUHYCOB U CHHYCOB JUIf
TPEXTPAHHOTO YTJIa;

BJIQ/IETh MOHSTHEM
MEPICHIUKYIAPHOE  CEUYCHHE
OpU3Mbl U yMETh MPHUMECHSTH
€ro Mpu peleHNH 3a/1a4;
UMETh  TPEIACTABJICHHUE O
JIBOMCTBCHHOCTH TPaBUIIHHBIX
MHOTOTPaHHUKOB;

BJIAJICTh MOHATHSIMH
LEHTPaJIbHOE M TMapauiebHOEe
MIPOSKTHPOBAHKUE U MPUMCHSTH
UX TPU MOCTPOCHUU CEUYCHHI
MHOTOTPaHHUKOB METOJIOM
MPOEKIIUH;

UMETh TPEJICTaBIICHUE 0
pa3BepTKE MHOTOTPAaHHUKA W
KpaTJaiiiem nyTH Ha
MMOBEPXHOCTH MHOTOTPAHHHKA;
yMeTh pemaTrh 3aJa4d  Ha
MIOCKOCTH METOJIaMHU
CTEPEOMETPHUU;

UMETh  TPEICTaBICHHE O
KOHUYECKUX CEUCHUSIX;

UMETh  TPEJCTABJICHHE O
KaCaroLIUXCs cdepax "
KOMOMHAIIMK TeJN BpAIICHHUS U
YMETh TPUMEHATH WX TIPH
pEIIeHUH 3a]1aY;

NPUMEHITh TIPH  PCHICHHUH
3a1a4y (popmyny pacCTOSIHUSL OT
TOYKH JI0 TIOCKOCTH;

BIIQJIETh Pa3HBIMU CIIOCOOAMU
3aJIaHus TIPSMON YPaBHCHHSIMH
U yMeThb TPUMEHATh TIpH
pEIICHNH 33]1aY;

OPUMEHITh TpPU  PEUICHUH
3aJad M JI0Ka3aTeNbCTBE
TEOpEM BEKTOPHBIM METON H
METO]T KOOp/IMHAT;

UMETh  TpEJCTaBICHHE 00
aKcuoMmax o0bema, IPUMEHSTh
hopMyITBI 00bEeMOB




IIJIOCKOCTH MPHU PEILICHUH 337a4;
BJIQJE€Th MOHATUSMH OpPTOTOHAJIBHOE
IIPOEKTUPOBAHKUE, HAKIOHHBIE U HX
MIPOEKLNHU, YMETh NPUMEHATh TEOPEMY
0 Tpex  MepHeHIuKyjIspax  IpH
pelnieHnu 3a1ay;

BJIQJE€Th  IOHATUSAMM:  PACCTOSTHUE
MeXay ¢GurypaMm B IPOCTPAHCTBE,
oOmmit MEPIEHANKYJIIAP JBYX
CKPEILMBAIOIINXCS MPSIMBIX U YMETb
MIPUMEHATH UX IIPU PELICHUU 33]1a4;
BIQJETh  IOHATHUEM  Yrol  MEXIy
IpsIMOM U IJIOCKOCTBIO U YMETh
MIPUMEHATH €r0 MPU PELICHHUH 33/a4;
BJIa/IETh TIOHATUSAMHU JBYI'PaHHBIN yrod,
yromu MEKIY IJIOCKOCTSIMU,
MEePIEHAUKYISIPHBIE  IJIOCKOCTH U
YMETb MNPUMEHATb HX IpPH PEIICHUU
3a/1a4;

BJIA/IETh HOHSTUSIMU pusMa,
HapajuIeIenuIey U IIPUMEHSITh
CBOMCTBAa  mapajuienenunena  Impu
pellIeHnH 3a/1ay;

BJIQJIETh TOHATHEM HPSIMOYIOJIbHBIN
napajuleJienunesl ¥ IpUMEHSTh €ro Mpu
pelieHnu 3a1ay;

BJIQ/IETh MOHATHSAMH NHPAMUAA, BUJIbI
NUpaMHJZl,  DJIEMEHThl  IPaBUIbHOMN
MUPaMUJIbl U YMETh IPUMEHATh UX MpHU
pellIeHnH 3a/1ay;

UMETb TPEICTABIEHUE O TEOpPEME
Olinepa, MIPaBUIBHBIX
MHOTOTpaHHUKAX;

BJIAJIETh MOHATHEM IUIOIIAH
MIOBEPXHOCTEH  MHOTOTPaHHUKOB U

YMETh TIPUMEHSTH €r0 MpPH pPEHICHUH
3a1a4

BJIAJIETh TIOHSATHSMH TeJia BpaICHHUS
(uMnuHApP, KOHYyC, map u cdepa), ux
CeUeHMs] U YMETb NPHUMEHATh UX MpHU
pelIeHIH 3a/1a4;

BJaJeTh  TOHATHUAMHU  KacaTelbHbIe
npsiMble ¥ IUIOCKOCTH M yMeThb
MIPUMEHSTH U3MPH PEIICHUH 33]1a4;
UMETh NPEACTABICHUS O BIHUCAHHBIX U
ONMCaHHBIX  cdepax U  yMeThb
MPUMEHSTH UX MPH PEIICHUH 3a]1ad;
BJAJIeTh MOHATUAMH OOBEM, OOBEMBI
MHOTOTPAaHHHKOB, TEJI BpalleHHUs H
NPUMEHSTH UX MIPH PELICHUHU 33j1ay;
UMETh TIPE/ICTABICHHUE O pa3BepTKe
MWIMHAPA W KOHYyCa,  IUIOIIAJH
MOBEPXHOCTH LMJIMHIpPa M KOHYcCa,
YMETh TNPUMEHATh WX TpPH PEHICHUH

MPSIMOYTOJIBHOTO
napajuieNienuneaa, MpU3Mbl |

MUpaMHJIbI, TETpadJpa IMpH
pelIeHUH 3a/1a4;

NPUMEHSTh  TEOpeMbl 00
OTHOUICHUSIX O00BEMOB  IpH
pelIeHUH 3a]1a4;

NPUMEHSTh  WUHTerpan  Jyis
BBIUMCICHUSI  O0BEMOB  H

IIOBEPXHOCTEH TEJ BpalICHUS,
BBIYUCIICHHSI TUTOTIA M
cdepuueckoro nosica 1 00beMa
IaPOBOTO CJIOS;

UMETb  TpPEACTaBICHUE O
JIBIDKEHUSIX B IPOCTPAHCTBE:

napaajicCiIbHOM IIEPEHOCE,

CUMMCTPUHU OTHOCHUTCIIBHO
IIJIOCKOCTH, HeHTpaﬂbHOﬁ
CUMMCTPUU, IIOBOPOTEC
OTHOCHUTCJIIBHO HpHMOﬁ,

BHHTOBOfI CI/IMMCTpI/II/I, YMGTI)
NPUMEHATh UX IPH PEIICHUH
3a/1a4;

HMETh MIPEACTABJICHHE o
IUIOIIAaU OpPTOTOHAJILHOM
MIPOCKIINY;

HMETh MIPEACTABJICHHE o

TPCXI'paHHOM U MHOI'OTpaHHOM
yriie U IMNPUMCHATH CBOMCTBA

TUTOCKUX yTJIOB
MHOTOTPaHHOI'0  yIyla  IIpU
pEIIeHUH 3a/1aY;

NMCETH MNpEaACTaBJICHUA (6]
npeoOpa3oBaHUM noaoous,
TOMOTETUHU u yMEThb

IIPUMEHATh WX IPU PELICHUU
3a1ad;

yMeTh pemarb 3aJa4d Ha
IUIOCKOCTH METOAaMHU
CTepEOMETPHH;

yYMEThb MPUMEHATh (HOPMYIIbI
00BEMOB MpH peIIeHUH 3a1a4




3ajau;

— UMETh TPEACTAaBIEHWE O IUIONIAIN
cheppl U yMeTh TPUMEHATH €ro MpH
peIlICHUH 3a]1a4;

— YMETh peliaTh 33/1a4yi Ha KOMOWHAIIUU
MHOTOTPAaHHUKOB ¥ TEJ BPAICHHUS;

— HMETh MpPEJCTABICHHE O IOA00UU B
MPOCTPAHCTBE U YMETh peliaTh 3a1a4u
Ha OTHOIIEHHWE OOBEMOB M IUIOMIAJCH
MMOBEPXHOCTEH MOAOOHBIX (hUTyp.

B noeceonesnotl Hcuznu u npu uyyeHuu

Opyaux npeomemos:

— COCTaBJISITh C MCIIOJIb30BAaHHEM CBOWCTB
reOMETPHUECKUX buryp
MaTeMaTHYECKUE MOJICIH JIJISl PeIICHHS
3a/lad  MPAKTUYECKOT0 XapakTepa |
3aJa4 = M3 CMEXKHBIX JIMCIUIUINH,
WCCIICIOBATh IIOJIYYCHHBIC MOJCITH |
WHTEPIPETHUPOBATH PE3YJIbTAT

Bexkmopot u —Bianerp mnoHATHSAMH BEKTOpbl U HX |— JlocTmxkeHue pe3ynpTaToB
Koopounamul 6 KOOPJAHUHATHI, pasaena «y4eHHK HayIUTCsA»,
npocmpancmee —YMEThb  BBINOJHATH  OIEpalliM  HAJ | — HAaXOIWUTh 00BpemM
BEKTOpaMHU; napajuiejienunea u
—HCII0Jb30BaTh CKAIPHOC IIPOU3BEIACHUEC TeTpasjipa, 3alaHHBIX
BEKTOPOB IIpH PEIIEHHUH 3a/1aY; KOOpAMHATaMH CBOUX BEPILHH;
—IOPUMEHATH  YpaBHEHHE  INIOCKOCTH, | — 3a1aBaThb MPSIMYIO B
(bopMyITy pacCTOSTHHSI MEXIY TOYKAMH, IPOCTPAHCTBE,
ypaBHEHME Cephl IPU PELICHNH 33a4; | — HaXOIUTh  PACCTOSHUE  OT
—IOPUMCHSITh BCKTOPHI Hu METOJ, TOYKH 0  IUIOCKOCTH B
KOOpAMHAT B  I[POCTPAHCTBE IpPHU CHCTEME KOOPAUHAT,
pemeHny 3a1a4 — HaxOIWUTb PACCTOSIHHE MEXKIY
CKPEILINBAOIIUMHUCS
IpSIMBIMH,  3aJaHHBIMH B
CHCTEME KOOpAUHAT
Memoow — Hcnonb3oBaTe  OCHOBHBIE  METOIBI |— JlocTmxkeHHE pe3yIbTaTOB
Mamemamuxu JI0Ka3aTeIbCTBA, IIPOBOJIUTH paszaena «y4eHUK Hay4YUTCs»;
JIOKa3aTeJIbCTBO 51 BBITIOJIHATh |— MPUMEHSITh MaTEeMaTUYECKUE
OIIPOBEPIKEHMUE; 3HaHUA K  HCCIEOOBaHUIO
— IPUMEHATH OCHOBHBIE METOBI OKPY2Karolero Mupa
peleHus MaTeEMaTHYECKUX 3a1ad; (MozmenupoBaHue (UINIECKUX
— Ha OCHOBE MaTeMaTUYECKUX IIpOLEeCccoB, 3a/1a9u1
3aKOHOMEPHOCTEH B IpUpoIE HKOHOMUKH)
XapaKTepU30BaTh KpacoTty H

COBEPILIECHCTBO OKPY’KAIOIIETO MHUpPA U
[IPOU3BEICHUN UCKYCCTBA;

— NPUMEHSATH MPOCTEHIINE MPOrpaMMHbIE
cpencTaa " 3JIEKTPOHHO-
KOMMYHHMKAI[UOHHBIE ~ CUCTEMBI  IIPH
pelIeHny MaTEMaTHYECKHX 3a]1a4;

— IIOJIb30BAaThCs MMPpUKJIIAAHBIMHA
nporpamMmmamMmu u nporpamMmmamMmu
CHUMBOJIBHBIX BBIUMCIICHHI JJIA
HUCCICI0OBaHUA MAaTEMAaTU4YCCKUX

00BEKTOB




Hcmopuﬂ — HMCTb MpeaACTaBJICHUEC 0 BKJIaA€ |— IOJOCTHIXCHHC PE3YIbTATOB

Mamemamuku BBIJIAIOIIMXCSl MATEMaTUKOB B pa3BUTHE |  pa3felia «y4eHHUK HayuyuTCs»
HaYKH;
— MIOHMMAaThb pPOJIb MaTeMaTHKH B

Pa3sBUTHUH Poccun

COJAEP) KAHUE KYPCA MATEMATHUKH 10 - 11 KJIACCOB

Auredpa m HaYa/1a MaTeMATHYECKOr0 AaHAIN3a
10 xknace

IMoBTOpenue kypca anredpnt 7 — 9 (6 u)
Hcnonws3oBanne CBOWCTB M rpaduKoB (PYHKIIMH TpH pENICHUH ypaBHEHHH W HEPaBEHCTB. MeToj
uHTepBaioB. PyHKiuu. OO1acTe ompeneneHUss U MHOXKECTBO 3HaueHHH. llocTpoenue rpadukoB
(GyHKLHMH, 33/1aHHBIX Pa3IMYHBIMU CIIOCOOAMHU.
MHoecTBO. XapakTepUCTUYECKOE CBOMCTBO, AIEMEHT MHOKECTBA, IIyCTOE, KOHEYHOE, OECKOHEUHOE
MHOXkecTBO. CrnocoObl 3amaHuss MHokecTB IlogmHOXecTBO. OTHOLIEHHS IPUHAJICKHOCTH,
BKJIIOUEHUs, paBeHCTBA. Onepauuu Haa MHokectBaMu. Kpyru Oiinepa. KoHeunble nu OecKOHEUHBIE,
CUETHBIE U HECUETHBIE MHOKECTBA.
Jloruka. WcTuHHBIE M JIOXKHBIE BBICKAa3bIBaHMS, ONEPALMM HAJ BbICKa3blBaHUSAMU. CBA3b
BbICKa3bIBaHUIl ¢ MHOXecTBaMHU. KBaHTOpBI CyIIECTBOBAaHUS U BCEOOIIHOCTH. 3aKOHBI JIOTUMKH.
Pemenue nornyeckux 3agad ¢ UCIOJIb30BaHUEM KpPYyroB Diliiepa.
VYmozakmouenusa. OOG0CHOBAHUS U JI0KA3aTENIbCTBO B MaTeMaTuke. TeopeMbl. Buabl MaTeMaTnyeckux
YIBEpXKIEHUH. Buowvl Ookazamenvcme. Mamemamuueckas uHOYKyus. Ymeepoicoenus: obpamuoe
OaHHOMY, NPOMUBONOJIONCHOE, 0OPAMHOE NPOMUBONONIONCHOMY OanHOoMy. lIpu3HaK U CBOWCTBO,
HEOO0XOUMBIC M TOCTATOYHBIE YCIOBHS.
Bxoonou konmponw. [Juacnocmuueckas konmpoavHas paboma 6 popmame OI' D
Heaumoctsb yuces (10 )
[lonstue nenumoctu. Jlenumocts cyMMmbl M npousBeneHus. Jlenenue ¢ ocrarkoM. Ilpusnaku
nenuMocty. CpaBHeHus. PelieHne ypaBHEHUI B 1I€JIbIX YK CIIaX.
Koumponvnas paboma Ne 1 no meme «/lenumocmo uuceny
Mmuorounenbl. Anreopandyeckue ypapHeHnus (20 )
MHorouieHsl 0T oaHOro nepemenHoro. Cxema I'opHepa. Muorounen P(X) u ero xopens. Teopema
be3y. Cnencreus u3 treopemsl besy. Anredpandeckue ypaBHeHus. [lenumocts aBywieHoB x™ + a™ Ha
x + a. CummMmerpuyeckre MHOTOWIEHbl. MHOIrOwWwIeHbl OT HECKOJbKUX IMepeMeHHbIX. DopMyIbl
COKpAIIEHHOTO YMHOKEHUS I cTapiiux creneneit. bunom Heiorona. Cucremsl ypaBHEHHIA.
VYpaBHeHuUs1, coneprkalie 3Hak Moayiis. HepaBeHcTBa, coneprkamniye 3HaK MOTYJIs.
Koumponvnas paboma Ne 2 no meme «Mnozounenvl. Ancebpauueckue ypasHenusLy
Konmponvnasa paboma Ne 3 no meme « Ypaenenus u nepasencmea, cooeparcawjue 3HaK MoOyisay
CreneHs ¢ 1eiicTBUTEILHBIM NMOKa3aTenaeM (12 u)
JlelicTBuTenbHble ynciaa. beckoHeuHo yObIBarolias reomeTpuyeckas nporpeccus. ApudmeTrnueckuit
KOpEHb HaTypanbHOMU cTeneHnu. CTeneHb ¢ HaTypaibHbIM U IEHCTBUTENIBHBIM OKA3aTENIMU.
Konmponvnasn paboma Ne 4 no meme « Cmenens ¢ 0elicmeumenbHbiM HOKA3amenem»
Crenennas pynxkuus (13 1)
Crenennas ¢yHKuMs, ee cBoiicTBa M rpaduk. B3aumuo oOpatHble ¢yHKIMU. CIOXKHBIE (YHKIUU.
HpobHo-nuHeitHas ¢yHKuusa. PaBHOCuIbHBIE ypaBHEHUST U HepaBeHCTBa. VppauumoHnanbHble
ypaBHeHus1. MppanuoHanbHble HEPaBEHCTBA.
Konmponvnas paboma Ne 5 no meme «Cmenennasn ¢hynkyusiy»
MMoka3areabnas pynkuus (12 u)
[TokazarenbHast ¢yHkus, ee cBoictBa U rpaduk. IlokasatenbHble ypaBHeHHs. [loka3aTenbHble
HepaBeHcTBa. CHCTEMBI T0KA3aTEIbHBIX YPAaBHEHUI Y HEPABEHCTB.
Konmponvnas paboma Ne 6 no meme «lloxazamenvnas ¢hynkyusy
Jlorapupmuueckas pynxuus (17 1)
Jlorapudmsl. CBoiicTBa norapudmoB. JlecsiTuuHble U HaTypajbHbIe JIorapudMel. Jlorapupmudeckas
¢bynkuus, ee coiictBa u rpaguk. Jlorapudpmudeckue ypapaenus. Jlorapupmudeckre HepaBeHCTBA.



Konmponvnas paboma Ne 7 no meme «Jloeapupmuueckasn ¢hynkyusy

Tpuronomerpuueckue gpopmy.ani (204)

Pannannas mepa yria. [ToBopoT Touku BOKpyr Hadyaina koopauHat. OnpeaeneHue cuHyca, KOCUHyca u
TaHreHca yIila. 3HaKU CHHYCAa, KOCUHYCa M TaHT€HCA. 3aBUCUMOCTb MEXKIy CHHYCOM, KOCUHYCOM U
TAHI€HCOM OJTHOTO U TOrO e yria. TpuroHomerpuyeckue ToxjaectBa. CHHYC, KOCUHYC M TaHTEHC

yriaoB @ u — . ©opmyssl cnoxenus. CHHYC, KOCUHYC M TaHTeHC JIBOMHOro yria. CUHYC, KOCUHYC U
TaHTeHC MOJOBUHHOTO yria. ®opmyssl npuBeneHus. Cymma u pasHocTh cunycoB. CymMMma U pa3HOCTh
KocuHycoB. [Ipon3BeneHne CHHYCOB U KOCUHYCOB.

Koumponvnasa paboma Ne 8 no meme «mpuconomempuueckue ghopmynsiy

Tpuronomerpuveckue ypaBHeHusi (16 1)

VYpaBHeHuss COS X = a, Sin X = a, tg X = a. TpuroHoOMeTpUYeCKUEe YpaBHEHHS, CBOMISIIMECT K
anredpandeckuM. OJHOPOJHBIE W JIMHEWHbIE ypaBHEHUs. MeETOoJbl 3aMEHbl HEM3BECTHOIO U pa3-
JIO’)KEHUSI HA MHOXKUTENIU. MeTo/1 OLIEHKH JIeBOW M MPaBOW YyacTell TPUTOHOMETPHUUECKOTO YpaBHEHHUSI.
CucremMbl TPUTOHOMETPUUECKUX YpaBHEHUN. TPUrOHOMETpUUECKIE HEPABEHCTBA.

Konmponvnas paboma Ne 9 no meme « Tpuconomempuueckue ypasHeHus»

IMoBTOpEeHUe Kypca ajredpbl U HavaJ MaTeMaTH4Yeckoro aHaau3a 10 kiaacca (10 1)

CrenenHasi, moka3aTtenbHas U jorapupmuyeckas QpyHkuuu. PemeHue moka3aTenbHbIX, CTEIIEHHBIX U
norapuMUYECKUX ypaBHEHWH. PelleHne TOKa3aTeNnbHBIX, CTENEHHBIX U JIOTapU(YMUYCCKUX
HEpaBeHCTB. TpuroHomerpuueckue ¢Gopmynbl. TpuroHomMeTpuueckne TOXKIecTBa. PerieHue
TPUTOHOMETPUYECKUX YPaBHEHUM. Pemenne cucreM TOKa3aTeNbHBIX H  JIOTAPU(MUYCCKUX
ypaBHeHUH. TeKCTOBbIE 3a/1a4 HA MPOLICHTHI, JBUKECHHUE.

Hmoeosas konmponvras paboma 6 popmame EI'D

Auredpa M Ha4aJla MATEMAaTHYeCKOI0 aHAJIN3a
11 xknace

IMoBTOpenue kypca 10 kiaacca (7 1)
Anrebpanueckue, IoKa3aTeiabHbIe, JOrapupMUIECcKie, TPUTOHOMETPUYECKHE BbIPDAKEHMsSI, ypaBHEHHUS,
HEPABEHCTBA. DJIEMEHTHI JIOTUKU U TEOPUU MHOKECTB. DyHKIUU.
Bxoonoti koumpons. /[uacnocmuyeckas konmpoavras paboma 6 popmame EI'D
Tpuronomerpuueckue ¢pynkuuu (19 u)
OOnacte ompeneseHUss M MHOXECTBO 3HAUEHUH TPUIOHOMETpUYECKHX (YHKUUH. YeTHOCTb,
HEYETHOCTb, MEPUOJUYHOCTh TPUTOHOMETpUUecKuX (yHKuuNA. CBOHCTBA (QYHKIMH Y=COsX MU €€
rpaduk. CoiicTBa QpyHKIMHU y=sinx u e€ rpapuk. CoiicTBa QpyHKIMHN y=tgx u e€ rpadux. O6paTHbIe
TPUTOHOMETPHUECKHE (DYHKLINU.
Konmponvnasa paboma Ne 1 no meme « Tpueconomempuueckue ghyHxyuu»
IMpoun3sBoaHasi u eé reomeTpuyuecKkuii cMbic (28 )
IIpenen mocnenoBatensHocTH. HempepbiBHOCTh (yHKIMH. Omnpenenenue npousBoaHoil. IlpaBuio
mudpepenunpoBanus. [IponsBognas creneHHo ¢yHKIMH. [Ipon3BOIHBIE AI€eMEHTApHBIX (YHKIUI.
I'eomeTpryecknii CMbICT IIPOU3BOAHOM.
Konmponvnas paboma Ne 2 no meme «lIpouzgoonas u ee ceomempuyecKuti CMulCy
IpuMeHeHNe POU3BOIHOM K MCCIe10BaHUI0 QyHKIMIT (24 1)
Bozpacranue u yobsiBaHue QyHKIUH. DKCTpeMyMbl GyHKIMH. Hanbombiiee 1 HauMeHbIlee 3HaYCHUS
¢bynkuuu. IIponsBoaHas BTOpOro mopsizika, BBIIYKIOCTh W TOUKM meperu6a. [locrpoenue rpadukos
GyHKIUI.
Koumponvnas paboma Ne 3 no meme «lIpumenenue npousgooHouU K UCC1e008aHUIO QYHKYUUY
IMepBooopa3nasi u unTerpas (19 u)
IlepBooOpasnas. IlpaBuna HaxoxaeHUs mepBooOpasHbIX. [lnomane KpUBOJIMHEHHOW Tpamneruy.
WuTerpan u ero Beruucienue. [lpuMenenne HHTErpagoB 1uisl perieHns Gu3ndeckux 3aaau.
Koumponvnas paboma Ne 4 no meme «llepsoobpasnas u unmezpany
Komounaropuxa (13 u)
IIpaBuno mnpousBeneHus. Pasmemenuss ¢ mnoBropeHusMu. IlepectaHoBku. Pasmemenus 6e3
noBTopeHuil. Coueranus 6e3 nosTopenuii u 6uHoM HproToHa.
Konmponvnasa paboma Ne 5 no meme « Komounamopuray
DaemMeHTbI Teopuu BeposiTHoOcTed (11 v)
BepositHocTh  cOOBITHS. Clio)keHHE BEpOSTHOCTEH. BeposSTHOCTH NpOU3BENEHHS HE3aBHCHMBIX



COOBITHH.

Koumponvnas paboma Ne 6 no meme « nemenmol meopuu 6eposmuocment»

Kommiekcubie uncia (1449)

CrnoxeHue 1 yMHOKEHUE KOMIUIEKCHBIX yucesl. Moy KOMIUIEKCHOTO YKciia. Beluntanue u nenexnue
KOMIUIEKCHBIX 4ncen. ['eoMeTpuueckas MHTEpIpeTanusi KOMIUIEKCHOTO yucia. Tpuronomerpuyeckas
¢dopma komiuiekcHoro umcia. CBoiicTBa Momynss W aprymenra. KBaapaTtHoe ypaBHEHHE C
KOMIUJIEKCHBIM Heu3BeCcTHbhIM. [Ipumepsl perienns anredpanyeckux ypaBHEHHH.

Konmponvnasn paboma Ne 7 no meme «KomniekcHule uucnay

YpaBHeHMsI M HEPABEHCTBA € ABYMsI nepeMeHHbIMU (10 1)

JluneiiHble ypaBHEHUS W HEpaBeHCTBA C JByMsl NepeMEeHHbIMH. HenuHeiiHble ypaBHEHUS U
HEpaBEHCTBA C JBYMsS IE€peMEHHBIMH. MeToJ wuHTepBajoB. M3o00paxeHne Ha KOOPAMHATHON
IJIOCKOCTH MHO’KECTBA PEIIEHUN YpaBHEHUW M HEPABEHCTB C JBYMs NMEPEMEHHBIMH U UX CHCTEM.
[IpumeHeHne MaTeMaTHMYECKUX METOAOB Ul DPELIEHUS COAEPXKATENbHBIX 3aJad W3 Pa3iIMyYHbIX
oOractell HAyKH U MpakTUKU. VHTepripeTanus pe3yabTaTa, YU€T peaabHbIX OrpaHUYCHHH.
Konmponvnasn paboma Ne 8§ no meme « Ypaenenus u nepaseHcmaa ¢ 08yMs nepemMeHHbIMUY

Hrorosoe nosropenne ( 30 1)

Hmoeosas konmponvras paboma 6 popmame EI'D

I'eomerpus
10 xk1acca

IMoBTOpenue Kypca reomerpun 7 - 9 kjaccos (4 4)
VYriael W OTpPEe3KH, CBA3aHHBIE C  OKPYXHOCTBIO. PellleHMe TpeyroJbHMKOB.  pEIICHHE
YeThIPEXYTOJIbHUKOB.
Bxoonou konmponw. [Juacnocmuueckas konmpoavras paboma 6 popmame OI' D
Beenenne B crepeomerpuio (4 4)
IIpenmer crepeomerpun. OCHOBHBIE TMOHATHUS CTepeoMeTpuu (TOYKa, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO) U AKCUOMBI cTepeoMeTpuu. IlepBbie crieICTBUS U3 aKCHOM.
IMapamienbHOCTH NPSIMBIX H IUIOCKOCTEl (21 )
[lepecekatomuecs, mnapajulelibHble M CKpeluBaroluecs: npsmble. [lapamiensHocTs mHpsiMOW U
IUIOCKOCTH, IIPU3HAK M CBOMCTBA. YTOJ MEXIY HNPSAMBIMH B IpocTpaHCTBe. lleprneHaukynspHOCTH
MPSIMBIX.
[TapannenbHOCTb MIOCKOCTEH, NpU3HAKU U cBoiicTBa. [lapannensHoe npoekTupoBanue. M3o0paxenue
IIPOCTPAHCTBEHHBIX (UTYD.
Terpasap u napamienenunen, kyo. Ceuenust Kyoa, IpU3Mbl, TUPAMUJIBI.
Koumponvnasa paboma Ne 1 no meme «llapannenbHocms npsameix. CKpewuearowuecs npsamsiey
Konmponvnasa paboma Ne 2 no meme «llapannenvnocme niockocmeii. Tempadop u napannenenuneoy
IMepnieHANKYJISIPHOCTH NPSAMBIX U MI0cKocTel (17 )
[lepnieHIUKYIAPHOCTD NPSIMOM M IUIOCKOCTH, MPU3HAKK M CBOMCTBA. [lepneHanKymnsp ¥ HaKJIOHHAs.
Teopema 0 Tpex NEpHEHAMKYISIpax. YTOoJl MEXIy MPAMON M TUIOCKOCThIO. PaccTosiHMe OT TOYKH 10
IUIOCKOCTH. PaccrosHme oOT mpsaMod [0 IUIOCKOCTU. PaccTosHuMe Mexny napamuleIbHbIMU
IJIOCKOCTAMU. Paccmosnue medxcoy cKpewusarouumMucs npamolmMu.
[lepneHIUKYNAPHOCTD IUIOCKOCTEN, NpPHU3HAKU W CBONCTBA. J{BYepanHblil Y20a, JUHEUHblU Y20
0gyepannozo yana. Ilnowads opmo2oHanrbHOU NPOeKyuU MHO20Y201bHUKA.
Konmponvnasn paboma Ne 3 no meme «llepnenoukynisapnocmes npAMbIX U NAOCKOCHEN»
Muororpannuku (10 )
IToHATHE MHOTOTpaHHUKA, BEPIINHBL, peOpa, TpaHu MHOTOTpaHHUKa. Pazeepmka. Mnozozpannuvie yeivl
Buinyxnvie mnocoepannuku. Teopema Jinepa.
[Tpusma, ee ocHoBaHMe, OOKOBBIE peOpa, BEICOTA, OOKOBAst U TIOJIHAS TOBEPXHOCTH.
[Ipsimas u naxnonnas npusma. llpaBunbHas npusMma.
[Tupamuna, ee ocHoBaHMe, OOKOBBIE peOpa, BHICOTA, OOKOBask M MOJHAs MOBEpPXHOCTH. TpeyrosbHas
nupamua. [IpaBunbHas nupamuaa. Ycevennas nupamuoa.
Cummempus 6 Kybe, 6 napanienenunede, 6 npuzme u nupamuoe. Illonamue o cummempuu 8
npocmpancmee (YeHmpaibHas, 0ceas U 3epkanvHas). [lpumepsi cummempuii 8 OKpyscarouiem mupe.
[IpencraBnenne o NpaBUIbHBIX MHOTOIPAaHHHUKAX (TETpa’ip, KyO, OKTasap, JOJAEKadIp U UKOCAIP).
Konmponvnas paboma Ne 4 no meme « Mrocoepannuxu»



BekTopn! B npocTpancTie (6 1)

IlonsTue BekTOpa B mpocTpaHcTBe. Moaynp BekTopa. PaBeHCTBO BeKTOpOB. Ci10’K€HUE U BHIYMTAHUE
BeKTOpOB. KosmuHeapHble BEKTOPBL. Y MHOKEHHE BEKTOpa Ha 4yucio. Pa3znokeHne BEeKTOpa MO JBYM
HEKOJUIMHEapHbIM  BekTopaM. KowmmianapHele BekTopbl. PasnolkeHue BekTOopa 10 TpeM
HEKOMILUIAHAPHBIM BEKTOPaM.

Konmponvnasn paboma Ne S no meme «Bekmopul 8 npocmpancmeey

IMoBTOpeHue Kypca reomerpuu 10 kiaacca (6 1)

Hmoeosas konmponvras paboma 6 popmame EI'D

I'eomerpust
11 knacca

IloBTOpenue kypca reomerpuu 10 kiaacca (4 4)
[TapamienpHOCTh MpPSAMBIX U IJIOCKOCTEH B HIpocTpaHcTBe. lleprneHIuKynspHOCTh MNpSAMBIX U
IUIOCKOCTEH B mIpocTpaHcTBe. MHOrorpaHHukH. Bblumcienue — 1uiomaneii  MOBEPXHOCTH
MHOT'OTPaHHHUKOB.
Bxoonoti konmpons. /[uacnocmuyeckas konmpoavras paboma 6 popmame EI'D
Metoa koopauHat B npoctpancrse (15 4)
KoopaunaTsl TOUYKM W KOOpIMHATHI BeKTopa. JlekapToBbl KOOpAMHATHI B IpocTpaHcTBe. Dopmyna
paccTosiHus Mexay JByMsl ToukaMu. IIpsimoyronbHas cucreMa KOOpJIMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAy KOOpAWHATAMH BEKTOPOB M KOOpAMHAT Todek. [Ipocreiimme
3aJ1a4M B KOOpMHATAaXx.
CkanspHoe mpousBeAeHHE BeKTOpoB. J[lnmHa BekTopa. Yrom Mexay BekTopamu. CkansipHoe
IIPOM3BE/ICHNE BEKTOPOB. BpluuciieHHe YIrioB MeXay MNpsSMbIMH U IUIOCKOCTAMU. VYpaguenue
niockocmu®.  Buluucnenue paccmosuus mexncoy NpAMbIM, HPAMOU U NIOCKOCMbIO MemoooM
Koopdunam*.
IBmwxenus. llonarue cummerpuum B TmpocTpaHcTBe.  LleHTpanmpHas cuMMeTpus. 3epKaibHas
cummertpust. Oceast cummetpust. [lapamnenbrbiit nepenoc. Ilpeoopaszosanus nodobus™. CaMMeTpus B
KyOe, mapajuienenumnese, npusme u nupamuae. [lpuMepsl CMMMETpUN B OKPYXKAIOIIEM MUPE.
Konmponvnas paboma Ne I no meme «Memoo koopounam 6 npocmpancmeey
Huannap, konyc u map (17 u)
Teuna Bpamenus. [loBoport Bokpyr npsmoi. ITonstue nununapa. Hunuuaap. Konyc. YcedeHHslii KOHYC.
Cdepa. YpaBaenue cdepsl. BzaumHoe pacnonoxkeHue cepsl 1 miockoctu. KacaTenbHas IIIOCKOCTh
K cdepe. [Tmomans chepsr.
Konmponvnas paboma Ne 2 no meme «L{ununop, xonyc, wapy
O6bembl Tea (19 4)
[Tonatue obwvema. OOBeM mpsAMOYrosbHOro mnapamienenunena. O6beM MNPSAMOYTOIbHON NPHU3MBI,
OCHOBaHUEM KOTOPOH SIBISETCS MPSAMOYTOJIbHBIA TPEYTOJIbHUK.
OOBeM npsiMOit TPU3MBI U LIUITMHIIPA.
OO0beM HaKJIOHHOM MPHU3MBIL, MUpaMH/Ibl U KOHYca. BbruncieHnne o0beMOB TeJ ¢ TOMOIIbIO HHTETpaa.
O06bem HakoHHON npu3Mbl. O0beM nupamusl. O0beM KOHYCA.
[Tap u chepa, ux ceuenns. KacarenpHas miaockocTh k chepe. O0beM mapa u miomanas chepsl. O0beM
IIIapOBOT'O CEIMEHTA, IIAPOBOI'0 KOHYCA, CEKTOpa. Y paBHEHUE CPephl U MIIOCKOCTH.
Konmponvnas paboma Ne 3 no meme «Obvemvr meny
Hrorosoe nosropenne kypca reomerpuu 10-11kaaccos. Pemenne 3anayu (14 4)
Axkcuombl crepeoMeTpud. llapamienbHOCTh MNPSAMBIX, NapaIeNIbHOCTh NPSIMONM U  IJIOCKOCTH.
CkpenBaroniecst npsmMble. [lapamnensHocTs 1iockocTeil. IlepneHaMKynspHOCT HpsIMOH U
IJIOCKOCTH. Teopema 0 Tpex MepHeHAUKYIsIpax. YToa MEXIY MPsIMOM U TIOCKOCThIO. [[ByXTpaHHBIM
yroi. llepneHauKyIspHOCTH MIOCKOCTEH. MHOTIOrpaHHUKHU: NapajUleNIeNuIe]],, Npu3Ma, NUpaMuja,
IJIOIIAaAM WX NOBEpXHOCTEH. BekTtopel B mpoctpaHcTBe. JlenicTBua Han BekTopamu. CKalspHOE
NpOU3BEZCHNE BEKTOPOB. LlMmuHAp, KOHyC W Imap, IUIOMAAM HX MOBepxHOocTe. OObembl Tel.
KomOunanmst ¢ onucanHbIMU chepamu.
Hmoeosas konmponvras paboma 6 popmame EI'D

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O MATEPHUAJIA
1O KYPCAM



Auredpa 1 Ha4aJ1a MaTeMAaTHYeCKOr0 aHAIN3a
10 kiacc

Ne | Ha3BaHue TeMbl KommmuectBo KomnuectBo
4acoB KOHTPOJIbHBIX
pabot
1 | Aurebpa 7- 9 knacc (moBTOpeHue) 6u 1
2 JlemuMocTh uncen 104 1
3 MHuorowiensl. Anredpandeckue ypaBHEHHS. 204 2
4 CreneHsb C IeWCTBUTEIILHBIM MTOKa3aTelIleM 124 1
5 Crenennast QyHKIHS 134 1
6 ITokazaTenbpHas GyHKIUS 124 1
7 Jlorapudmmueckas GyHKIUS 17 q 1
8 Tpuronomerpudeckue GopMyIIbl 204 1
9 Tpuronomerprueckue ypaBHEHHs 16 4 1
10 | IloBTOopenue kypca anreOpbl M Hadal MaTEeMaTHYECKOTO 104 1
aHasimza 10 kiacca
Hroro 136 u 11
Aaredpa v HaYaJIa MATEeMATH4YECKOT0 AaHAJIN3a
11 knacc
Ne Haszeanue Tembl KomnnuectBo KosmmuecTBo
4acoB KOHTPOJIbHBIX
pabort
[ToBTOpenue kypca 10 kinacca 5 1
1 | Tpuronomerpuyeckue GyHKINH 15 1
2 | IlpousBosiHas U €€ TEOMETPUUYECKHIA CMBICTT 23 1
3 | IlpumeHeHne MpOU3BOJHOM K HCCIIEOBAHUIO (DYHKIINUI 19 1
4 | IlepBooOpa3Hast U WHTErpal 15 1
5 | Kombunaropuka 10 1
6 | DieMeHThI TEOpUH BEPOATHOCTEH 11 1
7 | KommuiekcHbie yncna 12 1
8 | YpaBHeHHs 1 HEpaBEHCTBA C ABYMS MTEPEMEHHBIMU 8 1
HTorosoe noBTOpEeHME 18 1
Hroro 136 4 10
I'eomerpus
10 kacc
HazBanue Tembl KonugectBo KonnuecTBo
9acoB KOHTPOJIBHBIX
pabot
[ToBrOpeHue kypca reomerpun 7-9 Kj1accoB 4 1
BBenenne. AKCMOMBI CTEPEOMETPUH U UX CIIEACTBUS. 4 -
[TapaniaenbHOCTh NPSMBIX U TUIOCKOCTEH. 21 2
[lepnieHIMKYAAPHOCTD NPSAMBIX U IUIOCKOCTEN 17 1
MHoOrorpaHHuKH 10 1
BekTtops! B pocTpaHcTBE 6 1
IToBTrOpenue kypca reomerpun 10 kimacca 6 1
Hroro 68 7




I'eomerpus

11 kaace
KonuuecTBo KonuuecTro
HawnmeHnoBaHue pa3iesioB ¥ TeM 1acoB KOHTPOJIbHBIX
pabor
[ToBTOpenue kypca reomerpun 10 knacca 4 1
MeTo1 KOOpJAMHAT B IPOCTPAHCTBE. JBHKEHUS 15 1
[HunuHap, KOHYC | map 17 1
OO6beMBI Tel 19 1
Hrorosoe nmosropenne kypca 10-11 kinacca. Pemenue 3ampau 13 1
Hroro: 68 S
YUYEBHO-METOJAUYECKOE OBECIIEYHEHHME
1. AnreOpa u Havajma MmaTematuyeckoro anammza. 10 kmacc: yueb. ans oOieoOpa3oBar.

11.

yupexxaeHuit : 6a3oBbiii 1 npodui. yposuu / [FO.M. Komsrun, M.B. Tkauésa, H.E. ®&noposna,
M.U. llabynun]; mox pen. A.b. XXmwxkxuenko. — M. : IIpocsemenue, 2018.

AnreOpa W Haudanma mareMmarudeckoro aHamusa. 11 ximace: ydeb. st oOmieoOpasoBar.
yupexaeHu : 6a30Bbiif 1 mpodun. yposuu / [FO.M. Konsarun, M.B. Tkauéra, H.E. ®&nopoaa,
M.J. abynun]; mox pen. A.b. XKmwxkuenko. — M. : [IpocBemenue, 2018.

I'eometpus. 10-11 kimaccwl : yueb. st oOmieo0pa3oBar. yupexIeHui: 0a30BbId U MPOQUIL
ypoBuu / [JI.C, Atanacsa, B.®. Byry3os, C.b. Kagomuies u ap.]. - M.: «IIpocBemenuey - 2017.
[IporpamMmbl  0011€00pa30BaTENbHBIX yUpEeKIACHUI. AJiredpa W Hayala MaTeMaTHYECKOTO
ananu3a. 10-11 kmaccsl. CocraBurens bypmucrpoBa Taresina AutoHoBHa — M.: IIpocBemienue,
2015.

[Iporpammsbl 061ieoOpazoBarenbHbIX yupexaeHui. I'eomerpus. 10-11 kimacesl. CocTaBuTens
Bypmuctpoa Tarbsina AutoHoBHa — M.: [Ipocsenienue, 2015.

Anrebpa u Havana MareMarudeckoro asanuza. Jumakrtuyeckue wmarepuanbl. 10 kiacc:
6a30Bblii ypoBeHb / [M.M.Iabynun, M.B. TkauéBa, H.E. ®&noposa, O.H. JloGpoBa]. M.:
[Tpoceemnienue, 2016.

Anrebpa W Havana MareMaTudeckoro ananmsa. Jlumaktudeckwe wmarepuansl. 11 kimacc:
0a30BbIil ¥ yriyOon€éuasiii ypoBenb / [M.M.1lla6ynun, M.B. TkauéBa, H.E. ®&noposa, O.H.
Hlo6posa]. M.: [Ipocsermienue, 2016.

A.I1. Epmiora, B.B. I'ono6opoasko. CamMocTOsITENbHBIE U KOHTPOJIBHBIE PabOTHI 1O ajredpe u
Havyanmam aHanmm3a g 10 — 11 k. (pa3sHOypoBHEBBIE IUIAKTUYECKHEe Martepuanbl) / M.:
Wnekca, 2015.

b.I'. 3uB lunaktuyeckue marepuainsl no reomerpuu s 11 k. / M.: Ilpocsemenue, 2014.

. A.Il. EpmoBa, B.B. T'ono6opoasko CamocTosITeTbHBIE U KOHTPOJIbHBIE PA0OThI IO T€OMETPUU

s 10 k1. (pa3HOYpOBHEBBIE AUaKTUYecKue MaTtepuaisl) / M.: Mnekca, 2016.

E.M. PabunoBuu 3ajauu U ynpakHEHUs Ha roToOBbIX uepTexxax. ['eomerpust / M.: Unekca,
2001.

Cnucok numepamypul 01 00yUaArOUUXCA.

1.

Anrebpa W Havala maTemMaTHdeckoro anammsa. 10 kmacc: ydeb. mms oGmieoOpa3oBar.
yupexaenuii : 6a3oblii 1 npodui. yposuu / [FO.M. Konsrun, M.B. Tkauésa, H.E. ®&noposa,
M.U. lllabyuus]; nox pen. A.b. XKuxuenko. — M. : Ilpocsemenue, 2018.

Anrebpa M Hauama wmareMmarudeckoro anamusa. 11 xmace: yweb. s oOrieoOpasoBar.
yupexaeHuit : 6a3oBbiil U npoduin. yposau / [FO.M. Konsrun, M.B. TkauéBa, H.E. ®€noposa,
M.J. labynun]; nox pen. A.b. XKmwxkuenko. — M. : IIpocsemmenue, 2018.

I'eomerpusa. 10-11 kmaccor : y4eb. nmsi oOmeoOpa3oBar. yupexaeHUi: 0a30BbIA B TPOQHIL.
ypouu / [JI.C, Atanacsn, B.®. byry3os, C.b. Kagomues u ap.]. - M.: «IIpocemienue» - 2017.




HNuTepHeT-pecypenbl

1.
2.

3.
4.
5

http://www.mon.gov.ru  MunucTepcTBO 00pa3oBaHus U HayKu PO.

http://www.informika.ru/  ®enepanpHOe TOCydapCTBEHHOE YydpexaeHHe «['oCyaapCTBEHHBIH
HAyYHO-HCCIIEI0BATEIbCKUI HHCTUTYT HH()OPMAITMOHHBIX TEXHOJIOTHIA M TEIICKOMM YHUKALHI.
http://www.kokch.kts.ru/cdo/ TectupoBanue on-line: 5-11 kaccsr.

http://www.encyclopedia.ru/ CaliT SHIMKIIOIETUH.

school.mob-edu.ru MoGuibHOE 3JIeKTPOHHOE 00pa3OBaHKE



http://www.mon.gov.ru/
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