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MHNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mO yueOHOMY MpeaMETY «Maremaruka: anrebpa H Hayana
MaTeMaTUYeCcKoro aHanu3a, reometpusp» st 10-11 kimaccoB (TexXHOMOTHUECKHI TPOo(HIIb) coCcTaBleHa
B cooTrBercTBHH C  DepepanbHBIM TOCYAAPCTBEHHBIM OOPAa30BATEIBHBIM CTAHIAPTOM CPEIHEro
obmero oOpa3oBanus, [IpuMmepHON OCHOBHOH 00pa3oBaTeNbHON MPOTPAMMOI CpPEIHETro OOIIero
obpaszoBanus (000peHa pereHneM GenepalbHOTO yueOHO-METOINIECKOT0 00BEIUHEHUS 110 00IIeMy
oOpaszoBanuio TpoTokoa oT 28.06.2016 Ne 2/16-3). 3a OCHOBY B3SThI aBTOPCKHUE IPOTPAMMBbI
KO.M.Komnsruna, M.B.TkadeBoii, H.E.®enopoBoit «Anredpa u Hadana MaTeMaTHueckoro ananmsa. 10
- 11 xnaccel. ba3oBsrii u yriryosnennsiii ypoauy», JI.C.ATtanacsna, B.®.byrycosa, C.b.Kagomiesa u
ap. «'eomerpust. 10 - 11 knaccel. ba3oBblit 1 yriryOJIeHHBIN YPOBHI.

B paboueit nporpamme yuteHsl nojoxenus Oeaepanpuoro 3akoHa Ne 371-D3 ot 24.09.2022 r.

«O BHecenuu m3meHeHud B DenepanbHbiii 3aKk0H "OO0 oOpa3oBanuu B Poccuiickoit denepanun" u

crateu 1 @enepanpHoro 3akona "O6 o0s3aTenbHBIX TpeOoBaHusax B Poccuiickoit denepannny, npukas

MunucrtepctBa npocsenieHuss PO Ne370 ot 18.05.2023, wuaen u nonoxkenus KoHuenuuu pasBUTHS

MaTeMaTH4ecKoro oopaszoBanus B Poccuiickoit @enepanuu (yTB. pacnopsokenueM [Ipasurenscrsa PO

or 24.12.2013), IIpumepHO#l mporpamMMmbl pa3BUTHS W (POPMHUPOBAHUS YHHUBEPCAIBHBIX YYCOHBIX

JCHCTBHUI TOJIyYEHUU CPEIHEro OOIIero oO0pa3oBaHHUs, BKIIOYAIOMICH (HOPMUPOBAHHE KOMIETCHIIUN

oOyuaromuxcsi B 00J1acTH y4eOHO-HCCIe0BATEIbCKON U TPOEKTHO J1eATEIbHOCTH.

Pabouas mporpamma cocTaBJieHa B COOTBETCTBHHM C OCHOBHOHW 00pa3oBaTEIILHON MPOTrpamMMoi
cpenunero oobuiero oopazoanust MAQOY «llentp obpazoanus Ne 13 umenu ['epost CoBerckoro Coroza
H.A .KysHenoay.

[Iporpamma cootercTByer Y MK:

— AnreOpa u Havajla MaTeMaTUYeCKOro aHanuza: yuyeOHuk 1 10 kimacca o01meoOpa3oBaTeIbHBIX
yupexaeHuil. bazoBsiii u yrinyonéunsiii yposens / FO.M. Konsarun, M.B. Tkauésa, H.E. ®&noposa,
M.U. llIaOyuun. [lox penakuueit A.b. XXwmxkuenko. - M.: [Ipocsemenue, 2017.

— Aurebpa ¥ Hayala MaTeMaTHYECKOTo aHanu3a: yueOHuK g 11 kimacca o6meoOpa3zoBaTelbHBIX
yupexaeHuil. bazoBsiii u yriyonéunsiii yposens / FO.M. Konsarun, M.B. Tkauésa, H.E. ®&noposa,
M.U. llIa0yuun. [lon penakuueit A.b. XXmxuenko. - M.: [Ipocsemenue, 2017.

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

[IpakTrueckas 3HAYMMOCTh IIKOJIBHOTO Kypca MaTeéMaTHKUA OOYCIIOBJIEHA TEM, YTO €r0 00bEKTaMu
SABIAIOTCS (DyHIaMEHTANbHBIE CTPYKTYPbl M KOJIMYECTBEHHBIC OTHOIICHUS JEHCTBUTEIBHOTO MHpa.
Maremaruueckas TMOATOTOBKA HeoOxoauma JUis TOHUMAaHUSA TMPUHIMIIOB  YCTPOWCTBA U
WCIIOJIb30BaHUSI COBPEMEHHOM TEXHHUKHM, BOCHPHUATHS HAYYHBIX M TEXHUYECKUX MOHATHUUH U HIEH.
MareMartuka SIBISI€TCS SI3BIKOM HAayKuM M TeXHUKH. C €€ TOMOIIBI0 MOJETUPYIOTCS W H3y4aroTCs
SIBJICHUS ¥ TIPOLIECCHI, POUCXOSAIIUE B IPUPOIE.

Kypc marematuku sBISIeTCS OJHUM M3 OMOPHBIX KYpPCOB CTapIliei IIKOJbI: OH 00ecleuynBaeT
M3y4YeHUue IpYrux AUCUMIUIMH. B mepByro ouepeab 3TO OTHOCUTCS K MpeIMeTaM €CT€CTBEHHO-
Hay4HOTO IMKJIa, B YACTHOCTHU K (pu3HKe. Pa3BUTHE JIOTMYECKOTO MBIIIJICHUS YYAIIUXCS MPU U3yYECHUN
MaTEMaTHKU CIIOCOOCTBYET YCBOEHHUIO MPEIMETOB T'YMaHUTapHOro IHKIA. [IpakThueckue ymeHus u
HaBBIKM MAaT€MaTHUYECKOTO XapaKkTepa HEOOXOIUMBI JUIsl TPYI0OBOM U NMPpodheCcCHOHATHHOM MOATOTOBKU
IIKOJIbHUKOB.

PazButne y ywammxcss TpaBUIBHBIX TNPEICTABIEHUNW O CYIIHOCTH U  TPOUCXOXKICHUU
MaTeMaTHYeCKUX aOCTpakiui, COOTHOIICHHH pPEalbHOTO M HWJCAIBHOTO, XapaKTepe OTpaKEeHHs
MAaTeMaTUYECKON HAayKOW SIBICHHUM M MPOILIEC COB PEATBHOIO0 MHpPa, MECTE MATEMAaTUKH B CHCTEME
HayK U POJIM MaTEMaTHYEeCKOTO MOJIEIIMPOBAHMS B HAYYHOM IMO3HAHUHU U B MPAKTHKE CIOCOOCTBYET
(hOpMHUPOBAHKIO HAYYHOTO MHUPOBO33PEHUS yUaAITUXCs, a TakKe (HOPMUPOBAHUIO KAYECTB MBIIIJICHUS,
HEOOXOIUMBIX JJISl aAaNTallii B COBPEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE.

TpeOyst OT ydamuxcsi yMCTBEHHBIX W BOJICBBIX YCHJIMMA, KOHIIGHTpPAIlMd BHUMAaHWs, aKTUBHOCTH,
BOOOpaKeHHUs, MaTeMaTHKa pa3BUBAaeT HPABCTBEHHBbIC UEPTHl JMYHOCTH (HACTOWNYMUBOCT,
[ETeyCTPEMIIEHHOCTH, TBOPUECKYIO aKTUBHOCTD, CAMOCTOSITEIbHOCTh, OTBETCTBEHHOCTH, TPYAOIt00UE,
JUCHUIUIMHY U KPUTUYHOCThH MBIIUJIEHUSI) 1 YMEHHE apryMEHTUPOBAHHO OTCTaWBaTh CBOM B3TJISIBI U
yOEXKIeHUsI, a TAK)KE CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHUSI.

N3yuenne Kypca MaTreMaTHKW CYILIECTBEHHO PAaCUIUPSIET KPYro3op yyalluxcsi, 3HaKOMs HX C
WHIYKIIMEH U eAyKIuen, 0000meHneM U KOHKPETH3AlNeH, aHATM30M U CHHTE30M, KacCU(pUKaIei



U cucTeMaTH3aluel, abcTparupoBaHieM, aHaJorued. AKTUBHOE MCIIOJIb30BaHKE 3a/1a4 Ha BCEX 3Tamax

y4eOHOTO0 MpolLecca pa3BUBAECT TBOPUECKUE CIIOCOOHOCTH IIKOJILHUKOB.

IIpu oOydyeHum MaTematuke (QOPMUPYIOTCS yMEHUS U HaBbIKM YMCTBEHHOIO TpyAa —
IUTAHUPOBAHHE CBOEW palOThI, MOMCK pAIlMOHAIBHBIX MyTeH €€ BBINOJIHEHMS, KPUTUYECKAs OIICHKA
pe3ynbTaToB. B mponecce o0yueHMsl MIKOJIBHUKU JOJKHBI HayYUThCS M3JIaraTh CBOM MBICIU SCHO U
MCYUEPIIBIBAIOINE, JIAKOHUYHO W EMKO, MPHOOpECTH HaBBIKM UYETKOTO, aKKypaTHOIO U TPaMOTHOTO
BBIIIOJTHEHUS MATEMAaTUYECKUX 3aIUCEH.

Baxneiimed 3amadell IIKOJIBHOIO Kypca MAaT€MAaTHKHM B CTaplIEd WIKOJIE SIBJISETCS PA3BUTHE
JIOTHYECKOT0 MbINUIEHUs yyamuxcs. CaMu 0ObeKThl MaTEMAaTUUYECKUX YMO3AKIFOUEHUH U IPUHSTHIE B
MaTeMaTHKe MIPaBUiIa X KOHCTPYUPOBAHUS COCOOCTBYIOT (JOPMHUPOBAHUIO YMEHUNH 0OOCHOBBIBATH U
JOKa3bIBaTh CYXKICHUS, IPUBOAUTH YETKUE OIIPENEIICHNUs, Pa3BUBAIOT JOTUYECKYIO0 HHTYULIUIO, KPATKO
U HarjasJHO BCKPBIBAIOT MEXAHW3M JIOTMUECKHMX IOCTPOCHUM M ydaT MX IPUMEHEHHIO. TeM caMbIM
KypC MaTeMaTWKH 3aHMMaeT BEAyIlee MEeCTO B (hOPMUPOBAHMH HAYYHO-TEOPETHUECKOTO MBIIIJICHHS
IIKOJIbHUKOB. PackpbliBas BHYTPEHHIOIO IapMOHHUIO MaTeMaTHKH, (GOpMHUpYs NOHHMaHHE KpacoTbl U
U3AIIECTBA MAaTEMaTHYECKUX PAaCCYKICHHH, CIIOCOOCTBYS BOCIPHATHIO MAaTEeMAaTUYECKUX (OpM,
MaTeMaTHKa TEM CaMbIM BHOCHUT 3HAYUTEJIBHBIM BKJAJ B 3CTETHMYECKOE BOCIMTAHME ydammxcs. Eé
M3yYeHHE Pa3BUBAET BOOOPAKEHHUE UIKOJHHHKOB, CYIIECTBEHHO OOOTaIlaeT MX MPOCTPAHCTBEHHBIC
IIPEJICTaBIICHHUS.

[Tpu n3yueHnn MaTeMaTHUKX OOJIBIIIOE BHUMAHHUE YIENISACTCS Pa3BUTHI0O KOMMYHHKATHBHBIX YMEHHH
(popmynupoBaTh, apryMeHTUpPOBaTb U KPUTHKOBATh), (OPMHPOBAHUIO OCHOB JIOTUYECKOTO
MBIIUICHHAS] B YaCTH NPOBEPKM HMCTUHHOCTU M JIOKHOCTU YTBEPXKIEHUH, IOCTPOCHUS NPHUMEPOB U
KOHTPIPUMEPOB, LEMOYEK YTBEPKICHUH, (OPMYIUPOBKHM OTPULIAHMH, a TaKkKe HEOOXOAUMBIX HU
JIOCTaTOYHBIX ycioBui. Ocoboe BHUMAaHUE yJENAETCS YMEHHUIO padoTaTh IO alrOpUTMY, METOJaM
IIOMCKa aJITOPUTMA U ONPEACICHUIO I'PaHUL] IPUMEHUMOCTH aITOPUTMOB.

[Iporpamma yriyOon€HHOTO ypOBHSI IpegHa3HaueHa Ui MPO(UIBHOTO M3YYCHHS MATEMAaTHKU C
LIEJIBIO  YCIIEUIHOTO NPOJOJDKEHHUsS 00pa3oBaHUs IO CIELUAIbHOCTSM, CBS3aHHBIM C IPHUKIATHBIM
HCIIOJIb30BAaHUEM MaTEMaTUKHU. BMecTe ¢ TeM BBIITYCKHHUK ITOIY4aeT BO3MOKHOCTb HE TOJIBKO U3Y4YUTh
MaTeMaTHKy Ha ropa3zio 6osee BBICOKOM YPOBHE, HO ¥ OCYIIECTBIISITh HAYYHYIO M UCCIIE0BATENbCKYIO
JeSITEIbHOCTh B 00JIACTH MATEMaTUKU U CMEKHBIX AUCLIMILINH.

M3yueHnne MaTeMaTUKU B CTapllel IIKoJe Ha NMPO(UIBHOM YpOBHE HAIpPaBIEHO HA JOCTHIKEHUE
CHEAYIOUIUX LeJeH:

— (QopmupoBanue mnpeAcTaBIeHUNH 00 HAEAX M METOAAaX MaTeMaTHKH; O MaTeMaTHKe Kak
YHUBEPCAIBHOM S3bIKE HAyKH, CPEACTBE MOJEIUPOBAHUSA SABJICHUN U IIPOLIECCOB;

— OBJAJCHHE YCTHBIM M IMCBMEHHBIM MaTE€MaTUYECKHM SA3BIKOM, MATEMaTUYECKUMHU 3HAHUSIMU U
YMEHUSMH, HEOOXOTUMBIMH JJISI U3YUEHHUs] UIKOJbHBIX €CTECTBEHHOHAYUHBIX NUCLUMIUIMH, [UIs
MIPOJOJIKEHHSI 00pa30BaHuUsl U OCBOEHUS M30paHHOM clienaibHOCTH Ha COBPEMEHHOM YPOBHE;

— pasBUTHE JIOTMYECKOIO MBILUICHUS, QJITOPUTMHUUYECKOU KYJIBTYpHI, IIPOCTPAHCTBEHHOIO
BOOOpaXEeHUs, pa3BUTHE MATEMATHYECKOTO MBIIUIEHUS M MHTYULUH, TBOPYECKHX CIOCOOHOCTEH
Ha YypOBHE, HEOOXOAMMOM [UIsl TPOAOJDKEHUS 0O0pa3oBaHUs U JUISL  CAMOCTOSITEJIBHOU
NeSITeNbHOCTH B 00JacTH MaTeMaTHMKH M ee NpWIokKeHuH B Oynymedl mnpodeccuoHanbHOM
NEeATEIbHOCTH;

— BOCIIUTaHHUE CPEACTBAMU MATEMAaTUKHU KYJBTYPbl JUYHOCTH: 3HAKOMCTBO C MCTOPUEH DPAa3BUTHUS
MAaTe€MaTHUKHU, DBOJIOLMEH MaTeMaTU4YeCKUX HACH, NMOHMMAaHUE 3HAYMMOCTH MATEMAaTUKU MJIs
00IIECTBEHHOT' O ITporpecca.

OBILIASA XAPAKTEPUCTUKA KYPCA MATEMATHKMH 10 - 11 KJIACCA

VYuebublil npeamer «MaTemaruka: anredpa ¥ Hadaja MaTeMaTHYECKOTO aHANIN3a, TEOMETPHSI» B
10 u 11 kmacce nenurcs Ha JaBa Kypca: «AnreOpa M Hayalla MaTeMaTUYeCKOrO aHAIHU3a» H
«I"eomerpus»

Anzebpa HaueneHa Ha (OPMHPOBAHME MATEMaTHUYECKOro ammapaTta JUlsl pelleHus 3aiad u3
MaTeMaTHKH, CMEXHBIX IPEJAMETOB, OKPYKAIOLIEH pealbHOCTU. SI3bIK anredpbl MOJYEpKUBACT
3HaYEHUE MAaTEMAaTHKHU KakK sI3bIKa JUIsl MIOCTPOCHHS MaTeMaTHYECKUX MOJENeH, MPOoLecCOB U SBICHUIT
peambHOoro wmupa. OJHOH M3 OCHOBHBIX 3a/a4 H3YYEHHUs anreOpbl sBISETCA pPa3BUTHE
QITOPUTMHUYECKOTO MBIIIJIEHUS,, HEOOXOAUMOI0, B YaCTHOCTH, JJISi OCBOEHHUSI Kypca MH(OPMAaTHUKHU;
OBJIaJICHUE HaBBIKAMU JEAYKTHUBHBIX paccyxaeHuid. [IpeoOpa3oBanue cMMBONIMYECKHX (OPM BHOCHUT



CBOM crenu(UYecKUid BKJIaJ B PA3BUTHE BOOOPAKECHHS, CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY

Copepxanue Kypca anreOpbl M Hayall MaTEMaTHYECKOTO aHaiu3a (OpMHUpPYETCs Ha OCHOBE
OyH/IaMEHTANILHOTO  SiJpa  IIKOJIBHOTO MaTeMaThyeckoro oOpa3zoBanus. JlanHas mnporpamma
pernameHTHpyeT o0bEM MaTepualia, 00s3aTenbHOro JJi1 U3Y4EHHUs, HO He 3a/1aéT paclpeielieHHs ero
no kinaccaM. Iloaromy conep)kaHue AAaHHOIO Kypca BKIJIIOYAET CIEAYIOIIME pas3feibl: «Aneebpay,
«Mamemamuueckuti ananuzy», «Beposmnocms u cmamucmuxa.

Copepxanue pasnena «Aneedpa» cnocoOCTBYeT (POPMHUPOBAHUIO Y YUAIIUXCS MATEMATHYECKOTO
anmapara Ui pelieHus 3ajad oKpyKaroieil peanbHocTh. [IpomoikaeTcss u3ydeHne MHOTOWIECHOB C
1enbIMu ko3 puiineHTaMu, METOJ0B HAXOXACHUS X pallMOHATIbHBIX KOpHe. [Iporcxonut pazBurue
1 3aBeplieHue 0a30BbIX 3HAHMK O uucie. Tema «KoMmrmiekCHbIE 4YMClia» 3HAKOMUT Y4YalIUMCS C
MOHATHEM KOMIUIEKCHOTO YHCIa, MpaBWIaMHU JACUCTBUIA C HUMH, PAa3IUYHBIMU (GopMaMH 3amucu
KOMIUIEKCHBIX YHCEJI, PEIIEHHEM MPOCTEHIINX YpaBHEHUHN B I0JI€ KOMIUIEKCHBIX YMCEN U 3aBEpIIacT
OCHOBHYIO COZIepXkaTelbHYIO JIMHUIO Kypca MIKOJIbHON MareMaTuku «Yucna». OCHOBHOE Ha3HauY€HUE
3TUX BOIMPOCOB CBSI3aHO C MOBHIIICHUEM O0IIEH MaTeMaTHYECKOW MOITOTOBKU YUAIIUXCs, OCBOSHUEM
MPOCTHIX U 3(PPEKTUBHBIX TPUEMOB pELICHHS aNreOpanuecKux 3aau.

Paznen «Mamemamuueckuti ananuz» NpeaCcTaBIeH TPEMsI OCHOBHBIMU TeMaMU: «JIEMEHTAapHbIE
bynakuny, «lIpousBognas» u «Murerpan». Coaep:kaHue 3TOro pasjesia HaIENIeHO Ha IMOJIyueHHe
IIKOJIbHUKAMHM KOHKPETHBIX 3HAHUM O (PYHKIIMM KaK Ba)KHEUINEH MOJENIN OMUCAHUS U UCCIICIOBAHUS
Pa3HOOOPa3HBIX PEaTbHBIX MPOLECCOB. V3yueHue CTENEeHHbIX, MOKa3aTeNbHbIX, JOrapu(GMUUECKUX U
TPUTOHOMETPUYECKUX (DYHKIMI MPOJOIDKAET 3HAKOMCTBO YYAIIMXCS C OCHOBHBIMH 3JIEMEHTAPHBIMHU
GyHKIUSAMU, HayaToe B OCHOBHOU mikosie. [lomMmumo oBIafeHHs HEMOCPEACTBEHHBIMU YMEHUSIMU
pemarb COOTBETCTBYIOIIME YpPaBHEHHMS W HEpPaBEHCTBA, Yy ydamuxcs Qopmupyercs 3amac
TE€OMETPUUYECKUX TMPEACTaBICHUN, JIeXKAIIUX B OCHOBE OOBSCHEHUS MPABOMEPHOCTH CTAHIAPTHUX U
OBPUCTUYECKUX NpUEMOB pemieHus 3anad. Temel «lIpomsBomnas» u «MHTErpanm» couepxar
TPAAULIMOHHO TPYAHBIE BOIMPOCHI JUISI IIKOJIBHUKOB, JIaXe JIJIs TeX, KTO BbIOpasl H3y4eHue MaTeMaTUKU
Ha YIIIyOJEHHOM YypOBHE, IMOATOMY HUX H3JIOKEHHE IPEIIOJaraeT oOlopy Ha T'€OMETPUUYECKYIO
HArJITHOCTh U HAa €CTECTBEHHYIO MHTYHUIMIO YJalluxcs 6osee, 4eM Ha CTpOrue onpeneneHus. TeM He
MEHee 3HaKOMCTBO C 3TUM MaTepHajioM Ja€T IMpeJCTaBlIeHUE ydamumMmces 00 oOIMX MAEsIX U METO/ax
MaTEeMaTHYECKON HAYKH.

[Ipn wu3ydeHun pasgena «BeposmHocms U CmMamucmuka» PpacCMaTPUBAIOTCS pPa3JIUYHbIE
MaTeMaTHYeCKHUe MOJIENH, TIO3BOJISIONINE U3MEPITh U CPAaBHUBATH BEPOSITHOCTH PA3IMYHBIX COOBITHH,
JienaTh BBIBOABI M TMPOTHO3BI. DTOT MaTepuag HEOOXOIUM IMpexae BCero sl (HOPMUPOBAHUS Y
yyanmxcs (QyHKIIMOHAIBHOW IPaMOTHOCTH — YMEHHsI BOCIIPUHUMATh U KPUTUYECKH aHATU3UPOBAThH
nH(pOpMaIIKIO, TIPEICTABICHHYIO B PA3IMYHBIX (JOpMax, MOHUIIATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
peanbHbIX 3aBUcHUMOcCTel. K 3 ToMy pa3neny OTHOCSTCS TakKe CBEJACHUS U3 JIOTUKH, KOMOMHATOPUKHU U
Teopuu rpadoB.

TI'eomempus - oAuH W3 BAXHEWIINX KOMIOHEHTOB MaTeMaTHYeCKOro OOpa3oBaHMs,
HEOOXOJUMBIN ISl MPUOOPETEHUs] KOHKPETHBIX 3HAHUWA O MPOCTPAHCTBE U MPAKTUYECKH 3HAYMMBIX
yMeHUH, (OPMUPOBAHMUS S3bIKA OMHCAHHUS OOBEKTOB OKPYKAIOMIETO MHpA, [UISI Pa3BUTHA
MPOCTPAHCTBEHHOTO BOOOpaXEHUS M WHTYHUIIMH, MAaTEMAaTHUUYECKOW KYJIbTYPHI, I ICTETHUYECKOTO
BOCIUTaHUs OOydaromuxcs. M3ydeHne TeoMeTpHH BHOCUT BKJaJ B pPa3BUTHE JIOTHYECKOTO
MBIIUICHUS], B JOPMUPOBAHUE TTOHATHUS JOKA3ATEIbCTBA

B kypce «l'eomerpusi» paccmaTpHUBAIOTCS CIEAYIOLIME COAEpKaTelbHble TUHUU: «/Ipsambie u
niaockocmu 8 npocmpancmeey, «Mnozoepannuxkuy», «Tena epawenusny», «Bexmopwl 6 npocmpancmee,
MpU HM3YyYEHUHM KOTOPBIX Pa3BUBACTCS YMEHHE JIOTHYECKHM OOOCHOBBIBATH CYXKIEHUS, MPOBOJIUTH
CHUCTEMATH3allMH, TPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI, HCIOIL30BATh PA3JIMYHBIE S3BIKH
MaTEeMaTHKU (CIIOBECHBIM, CHMBOJHMYECKUU, Tpaduueckuil) is WIUTIOCTPAlld, WHTEPIPETAINH,
apryMeHTallid W JI0Ka3aTelnbCTBA; CHOPMHUPYIOTCS TMPEACTABICHUS 00 W3y4aeMbIX TMOHATHUAX |
MEeTOAaX KaK BaXKHEWIIMX CpPEJCTBAX MATEMATHYECKOTO MOJEIMPOBAHUS PEATbHBIX MPOIECCOB U
SIBJICHU.

MECTO NPEAMETA B YYEBHOM IIJIAHE
VYuebubiii mnan MAOVY «llentp oOpazoBanust Ne 13 umenu I['epos Coserckoro Corosa
H.A Ky3HenoBa» Ha uzydyenue ydueOHoro npenmera «Marematuka» B 10 u 11 xiacce otBoaut 1o 9



YacoB B HEJCIIO B T€UCHHE yueOHOro roja. Jlannas pabouas mporpamma paccuntada Ha 612 gacos (34
Y4eOHBIX HEICTIH ).
Pacnpenenenne yaeOHOro BpeMEeHHU Ha KypPCHI IO TOJIaM U3YYEHUS

10 kaace 11 kaace
«AJrebpa 1 Havaja MaTeMaTHYECKOTO aHAIN3a» 204 4 204 4
«["eomerpusi» 102 u 102 u

KoHTponb ypoBHSI OOYyYEHHOCTH OCYIICCTBIISICTCS 110 3aBEPIICHUM HM3YYCHUS TEM B BHIIEC
KOHTPOJBHBIX padoT. [IpoMexyTouHas aTTecTanusi OCYIIECTBISICTCS B KOHIE KaXJIOTO CeMecTpa B
BHJIC TUCBMEHHOTO 3K3aMeHa 110 peamery (B dopmare EI'D).

B Teuenuwe roma BO3MOXKHBI KOPPEKTHBBI pabodell MPOrpaMMEbl, CBSI3aHHBIE ¢ OOBEKTHBHBIMU
NPUYHHAMHU.

INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOrO mpeamera «MaTemaTtukay JOJHKHO 00ecledrBaTh JOCTHKCHHUE HA YPOBHE
cpenHero ooOmero o0pa3oBaHUs CHEAYIOUUMX JIMYHOCTHBIX, METAlmpeIMETHBIX U IPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB!
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS NPOTpaMMbl ydeOHOro mpenmera «MaremaTHKa
XapaKTepU3YIOTCS:
I'paskaHCKOE BOCIIUTAHUE:
c(OPMUPOBAHHOCTHIO TPAKAAHCKONH MO3UIMH OOYYAIOMIerocsi Kak aKTHBHOTO U OTBETCTBEHHOI'O
YjieHa POCCUHCKOTO OOIIECTBA, MPEACTABICHUEM O MAaTeMaTHYECKHUX OCHOBaX (yHKIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHHI, MpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI H TIp.),
YMEHHEM B3aWMOJICHICTBOBATh C COLMAIBHBIMA WHCTHTYTaMH B COOTBETCTBUU C WX (YHKUIUSAMH U
HA3HAYCHHUEM.
[laTproTHYECKOE BOCIIUTAHUE:!
c(OPMUPOBAHHOCTHIO POCCUHCKON TpakIaHCKOH WACHTUYHOCTH, YBAKEHUS K TMPOIUIOMY U
HACTOSIIIIEMY POCCHUHCKOW MAaTeMaTHKH, IEHHOCTHBIM OTHOIICHHEM K JOCTHKCHHSM POCCHHCKUX
MaTEMaTHKOB M POCCUICKON MaTeMaTH4eCKOW IIKOJbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUU B APYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.
JlyXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUS:
OCO3HAHHWEM JYXOBHBIX LEHHOCTEH pPOCCHUIICKOro Hapoja; CHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUSl, ’TUYECKOI0 MOBE/IEHUs, CBI3aHHOIO C MPAKTUYECKUM ITPUMEHEHHEM JTOCTHKEHUN HayKH U
NeSITENIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHNE YCTOMYHUBOTO OYAYIIEro.
OCTeTH4YecKoe BOCIUTAHUE:
ACTETUYECKUM OTHOUIEHHEM K MHpY, BKIOYas JCTETUKY MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3a7ay, peIIeHUl, pacCyXIEHWH; BOCIPUUMUYUBOCTBIO K MaTE€MAaTHUYECKUM acleKTaMm
Pa3IMYHBIX BUIOB UCKYCCTBA.
du3nueckoe BOCIUTAHUE:
C(OPMHPOBAHHOCTHIO YMEHHSI TPHUMEHSATh MaTeMaTHYECKHWE 3HAHWS B HWHTEpecax 3J0pOBOTO H
6e3omacHoro obpasa *HM3HH, OTBETCTBEHHOI'O OTHOUIEHHUS K CBOEMY 3/I0POBBIO (3/J0pPOBOE MUTAHUE,
cOaaHCUPOBAaHHBIA PEXXUM 3aHATUI M OTIbIXa, peryisipHas (pusudeckas akTUBHOCTD); (PU3NUECKOTO
COBEPILLIEHCTBOBAHMUSI, IPU 3aHATHSIX CIIOPTUBHO-0310POBUTEIBHOMN 1€ATEIbHOCTHIO.
TpynoBoe Bocniuranue:
TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM IEHHOCTH TPYIOJIO0OMs; MHTEPEeCOM K pa3IUYHBIM cdepam
npoeCCHOHATTLHON JIeATEIFHOCTH, CBS3aHHBIM C MaTeMaTHKOW M €€ TPUIOKCHUSMH, YMEHHUEM
COBepILIaTh OCO3HAHHBIA BBIOOp Oyaymiei mpodeccuu M pealn30BbIBATH COOCTBEHHBIE >KU3HEHHBIE
IUTaHbI; TOTOBHOCTBHIO U CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U CaMOOOpa30BaHMIO Ha
NPOTSDKEHUHM BCEM >KM3HU; TOTOBHOCTHIO K aKTMBHOMY YYaCTHIO B PEIICHUHM MPAKTUYECKUX 3a7ady
MaTeMaTH4eCKOi HalpaBIeHHOCTH.
OKOJIOrM4ecKOe BOCIIUTAHUE:!
C(OPMHPOBAHHOCTHIO HKOJIIOTHIECKON KYIbTYpPhl, TOHUMaHUEM BIUSHHS COIMATHHO-IKOHOMHYECKIX
MIPOIIECCOB Ha COCTOSIHUE MPUPOAHON M COLMAIBHOW Cpelbl, OCO3HAHHEM IJI00aJbHOrO XapakTepa
9KOJIOTMUYECKUX MPOOJIeM; OpHEeHTalMel Ha MPUMEHEHHEe MaTeMaTHUYeCKUX 3HaHUMN AJIs pelleHus 3a/1au




B 00JIaCTH OKpY’Karollel cpelibl, MIIaHUPOBAHUS MOCTYNKOB M OLEHKU X BO3MOXKHBIX IOCIIEICTBUI
JUISL OKPY2KarOILIEN CpeIbl.

LleHHOCTH HAYYHOTO NTO3HAHUSA:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
U OOIIECTBEHHON MNpaKTHKH, MOHMMAaHUEM MaTeMaTHU4YecKOM Haykh Kak cdepbl 4YeraoBedecKoin
NEeATEIbHOCTH, ITANlOB €€ Pa3BUTHUS U 3HAYUMOCTHU I Pa3BUTHS LIMBWIM3ALUU; OBJIAJICHUEM S3BIKOM
MaTEeMaTUKd M MaTEeMaTHUYeCKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHUSA MHUPA; T'OTOBHOCTBIO
OCYLIECTBJIATD IIPOEKTHYIO U UCCIIEI0BATEILCKYIO AESATEIBHOCTh HHINBHUIYAIBHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI
MertanpeaMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl ydeOHOro mpenMera «MaremaTtukay

XapaKTEepPU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMU HO3ZHABAMENbHBIMU OCUCMBUIMU, VHUBEPCAIbHBIMU

KOMMYHUKAMUBHBIMU OClICBUAMU, YHUBEPCATbHIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Yuusepcanvuvie nosnasamenvusle oeticmeus, obecneuusarom ¢dopmuposarue 0az06vlx

KOCHUMUBHBIX NPOYEcco8 00yuaruuxca (0ceoeHue Mmemooo8 HO3HAHUSA OKPYICAOWe20 Mupd;

npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX Onepayuti, yMeHuti pabomamso ¢ ungopmayuet).

bazoBble JIoTHYeCKre ICHCTBHUS:

e BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKH MaTEMaTHYECKUX OOBEKTOB, MOHSTHH,
OTHOIICHUH MEXAY TMOHATHAMH; (HOPMYJIMPOBATH OIPEACICHUS TOHATHUN; YCTaHABIIMBATH
CYUIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMK, OCHOBaHUS 171 000OIIEHUS U CPaBHEHUS, KPUTEPHUH
MIPOBOMMOTO aHAJIH3a;

e BOCIpPUHUMATh, (HOPMYIHUpPOBaTH U MPEeOOpPa3OBBIBATh CYKIEHUS: yTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SIMHIYHBIC, YaCTHBIC U OOIIIKE; YCIOBHBIC,

e BBIABIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOpEYHs B (akTax, JAHHBIX,
HAOJIIOJICHUSAX W YTBEPXKACHUSX; Tpe/yIaraTh KPUTEPUH JUIS BBISBICHHS 3aKOHOMEPHOCTEH H
MPOTHUBOPEUHIA;

e JleJaTh BBIBOJABI C WCIIOJH30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TPOBOJUTH CAMOCTOSATEIHHO JOKA3aTEeIbCTBA MATEMAaTUYCCKUX YTBEPXKACHHUN (TPSIMBIE W OT
MPOTUBHOTO), BBICTpauMBaTh AapPryMEHTAIMIO, MPHUBOJUTH MPUMEPBI U  KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

e BBIOMpATH cmoco0 pemieHus y4eOHOUM 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB pEICHUS,
BBIOMpaTH HarOO0JIee TIOIXOSAIINNA C YIETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).
bazoBble nccnenoBarenbcKkue AeWCTBUS:

e WCIIONB30BaTh BOIMPOCH KaK WCCIEAOBATEIHCKUH WHCTPYMEHT TIO3HAHWS; (POPMYIHpPOBATH
BOINIPOCHI, (PUKCUPYIOLIUE MPOTUBOpEUYUE, MpoOsieMy, YyCTaHAaBIMBAaTh HMCKOMOE U JaHHOE,
(hopMHPOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

e TMPOBOJUTH CAMOCTOSITEIHHO CIJIAHUPOBAHHBIM AKCIEPUMEHT, MCCIEIOBAHUE IO YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYECKOTO 00BEKTa, SIBIICHUS, ITPOIIECCa, BBISIBIICHUIO 3aBUCUMOCTEH MEKITY
00BEKTaMHU, SIBJICHUSIMHU, TIPOIIECCAMH;

e  CaMOCTOATEIHHO (OPMYTUPOBATH OOOOIICHHWS ¥ BBIBOJBI IO pE3yIbTaTaM IPOBEIAEHHOTO
HaOIIO/IeHNs, UCCIIEOBAHMS, OIEHUBATh JOCTOBEPHOCTH IMOJYYEHHBIX PE3ylbTaTOB, BBHIBOJOB U
0000I1IEHNI;

e TMPOTHO3UPOBATH BO3MOXKHOE pPAa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH MPEANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

PaGora ¢ nuadopmarmei:

e  BBIABIATH JePUITUTHI HHGOPMAIINH, JAHHBIX, HECOOXOIUMBIX JIUI OTBETAa HAa BOIIPOC U JIUIS PEIICHUS
3a/1a4u;

e BBIOMpPATH HH()OPMAIINIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHATM3UPOBATh, CHCTEMATH3UPOBATh U
MHTEPIPETHPOBATH HHPOPMAIIHIO PA3TUYHBIX BHIOB B (POPM MpeACcTaBICHUS;

e CTPYKTYpPHpPOBATh HH(OPMAIIMIO, IMPEACTABIATHL €€ B pPa3IMUHBIX (opMax, HILTIOCTPUPOBATH
rpaduyuecKy;

e  OIICHUBATH HAIEKHOCTH UH(POPMAITUH TI0 CAMOCTOSATEIIEHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

2) Yuueepcanvhvie KOMMYyHUKAMUBHbIE OelicmBUsi, 00eCneyusarm chopmMupo8aHHOCIb COYUATLHBIX

HABbIKO8 00YUaAIOUWUXCHL.




OOwenue:
° BOCHpI/IHI/IMaTB )41 (bOpMy.HI/IpOBaTB Cy)K,Z[eHI/ISI B COOTBECTCTBHUU C YCHOBI/ISIMI/I n ueiisiMu OGIHCHI/ISI;

SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUsSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBATh
MOSICHEHUSI 110 X0y PEIICHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJIYUeHHBINA PE3YIIbTAT;

e B X0Jie 00CYX/IEHHUS 33aJaBaTh BOIIPOCHI MO CYIIECTBY 00CYX1aeMOil TeMbl, MPOOIEMBI, perraeMoi
3a/1auu, BBICKA3bIBaTh WJICH, HAICJICHHBIC HA MOMCK PEIICHMS; COMOCTABIISITH CBOU CYXKICHHUS C
CYXKJCHUSIMH JIPYTMX YYaCTHUKOB JAMajora, OOHAapy>KMBaTh Pa3IMYUE€ M CXOJICTBO IMO3UILIUN; B
KOPPEKTHOH opme GopMyTUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHIS;

e IPEACTABIIATH PE3yJbTAaThbl PEIICHUsS] 3aJadyd, OSKCIEPUMEHTA, HCCIENOBAaHUs, TPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (hOpMaT BBICTYIUICHUS C YYETOM 3ajjad Mpe3eHTAIMU U 0COOCHHOCTEMH
ayJIuTOPHH.

COTpyIHUYECTBO:

e TOHUMATh U WCIIOIH30BATh MIPEUMYIIECTBA KOMAH/JHON U WHIWBUYaIbHOU paOOTHI MIPU PEIICHUU
y4eOHBIX 3a/lay; MPUHUMATh I€JIb COBMECTHOM JESTeNbHOCTH, IUIAHUPOBATh OPraHU3alUIo
COBMECTHOH pabOThI, paclpeiensiTh BHIBI pPadOT, IOTOBApPHUBATHCS, OOCYXKAATh MPOIECC H
pe3ynbTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JTIOCH;

e  Y4acTBOBAaTh B IPYMNIOBBIX popmax paboTsl (00CYKAeHHs, 0OMEH MHEHUH, «MO3TOBBIC IITYPMbI» U
WHBIC); BBIMOJHATH CBOIO YacCTh PabOTHl U KOOPIAMHUPOBATH CBOW JEHCTBHS C IPYTHUMH YJI€HAMHU
KOMaHJIbl; OIICHMBAaTh KadyeCTBO CBOETO BKJAJa B OOMMI TPOAYKT TIO KPUTEPUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuueepcanvuvie pecynsamuensle oeiicmeus, obecneuusaiom opmuposanue CMvlCi08blX YCMAHOBOK

U HCUSHEHHBIX HABBIKO8 TUYHOCTU.

Camoopranuzanus:

COCTaBJIATh IUIAH, aJTOPUTM PEIICHUS 33/Ja4yd, BBIOMPATH CIOCOO pelIeHUs ¢ Y4ETOM HMEIOIIMXCS

pPECypcoB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C

y4€TOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb:

e BIAJETh HaBbIKAMHM TIO3HABATENbHON pediieKCMM KaK OCO3HAHHS COBEpIIAEMbIX JEHCTBUU U
MBICJIUTEIIBHBIX MPOIIECCOB, UX PE3YIbTATOB; BIAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
rpoliecca U pe3yiabTaTa pelIeHrus MaTeMaTHIeCKOM 3a1auu;

e TPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPU PEIICHUU 33]]a4l, BHOCUTH KOPPEKTHUBBI
B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAWJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

e OIIGHUBATh COOTBETCTBHE Pe3yJbTaTa LIETH U YCIOBUSM, OOBSCHITH MPUUMHBI JOCTHKEHUS WU
HEJIOCTIXKCHHS PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIMMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEIMETHBIE PE3YJBbTATHBI

OcBoenne yueOHOTO Kypca «AnreOpa M Hauvajga MaTEMaTHYECKOTO aHajin3a» Ha YPOBHE
cpenHero oOmiero o0pa3oBaHUs JOHKHO OOECHeuMBaTh JOCTHIKEHHE CIEAYIONIMX MPEeIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB:

Pe3ynbrarel yriry0JeHHOr0 YypOBHS OpPHUEHTHUPOBAHbI Ha TOJYy4YEHHE KOMIIETEHTHOCTEU JIIs
nocyenyromel mpodecCuoHaIbHOM NeATeTFHOCTH KaK B paMKaxX JaHHOM MpeaMEeTHON 00J1acTu, Tak 1
B CMEXHBIX C Hel o0macTax. DTa rpymnmna pe3yJibTaToB Mpernoaaraer:

— OBJQJCHHE KIIOYECBBIMH TOHSATHSMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOWTCS JaHHas
npeaMeTHass 00JacTh, pAcIO3HaBaHWE COOTBETCTBYIOIIMX WM TPU3HAKOB W B3aUMOCBS3EH,
CIOCOOHOCTh JAEMOHCTPUPOBATH PA3UYHBIE MOIXOJbI K U3YUEHHUIO SIBICHUU, XapaKTePHBIX s
M3y4aeMoil mpeIMEeTHON 00J1acTH;

— YyMEHHE pemarb Kak HEKOTOphle NPaKTUYECKHe, TaK W OCHOBHBIE TEOPETUUYECKHE 3aJlayH,
XapaKTepHbIE I UCMIOJIB30BaHUs METOIOB M MHCTPYMEHTApHs JAHHON IPEeIMETHON 00IacTu;

— HaJu4He MPEJCTaBICHUN O TaHHOW MPEAMETHOM 00JIaCTH KaK IEJIOCTHOW TEOpUU (COBOKYIMHOCTH
Teopuii), 00 OCHOBHBIX CBSI35X C UHBIMH CMEXHBIMU 0OJIaCTSIMU 3HAHHH.

Pazoen Yuenux Haydyumcs Yuenux nojiydyunm 603MOIHCHOCNIb
HAY4umbsvCcs




Henu oceoenusn Jost YCIIENTHOTO NpoAOoJKEeHUs | /[na obecnevenus
npeomema o0pa3oBaHUsl 1O  CIEHHUATBHOCTSIM, | B03MONCHOCHIU YCREeWH020
CBSI3aHHBIM c MIPUKIIATTHBIM | NPOOOJIdICeHUsT 00pA308aAHUSL NO
HCIIOJIb30BaHUEM MaTeMaTUKU CneyuaIbHOCMAM, CBA3AHHBIM C
ocywjecmenieHuemMm  HaydHou u
UCCRe008amenbCKoll
oeamenvHocmu 6  obnacmu
MAMeMamuKy U CMENCHbIX HAYK
10 knacc
Onemenmut — CBoOonHO omepupoBaTh MOHATUAMHU: | — JlocTikeHME pe3yJIbTaTOB
meopuu KOHEYHOE MHOKECTBO, 3JIEMEHT paszena «y4eHUK Hay4duTCs»;
MHOJCeCme u MHOKECTBa, IIOJMHOX€ECTBO, | — OIEPUPOBAThH [MOHSATHEM
MaAMemMamuuecKoil nepecedeHue, 00beIMHEHUE U PA3HOCTh ompeeeHus, OCHOBHBIMH
J02UKU MHOXECTB, YHCJIOBBIC MHOXXECTBa Ha BUAMU ONPEACIICHUN,
KOOPAMHATHOM MPSAMOM, OTpE30K, OCHOBHBIMH BHIAMH TEOPEM;
MHTEPBAJ, MOJTYUHTEPBAJI, IPOMEKYTOK | — [JOHMMATh CYTh KOCBEHHOIO
C BBIKOJOTOM TOYKOH, rpaduueckoe JI0Ka3aTeNbCTBA;
MpPEICTABICHUE MHOKECTB Ha | — orepupoBaTh HOHSITHUSIMHU
KOOPAWHATHOM TIIOCKOCTH; CUETHOTO u HECUETHOI'O
3a71aBaTh MHOECTBA MEPEUUCICHUEM U MHOKECTBA;
XapAKTEPUCTUUYECKUM CBONCTBOM; — NPUMEHSTh METOJT
OIICPUPOBATH IIOHATUAMMU. MaTreMaThu4eCKOon WHIYKIIUU
YTBEPAKIACHUEC, OTpHIIAHHUC JUIsl IPOBEACHUSL PacCyKICHUN
YTBEP)KICHHS, HCTHUHHBIE U JIOXKHBIE ¥ J0Ka3areJIbCcTB M IIpH
YTBCPKACHHA, IMpPUYIMHA, CICACTBHUC, pelieHuuy 3a1a4.
YaCTHBINA cnyqaﬁ 06H.[€FO YTBCPIKACHUS, B nogce@yeg].loﬁ JHCU3HU U NpU
KOHTPIIPUMED; usyueHuU Opy2ux npeomMemos:
MNPOBEPSATh NMPUHAIICKHOCTh 3IEMEHTA | — 1CIoJIb30BATh TEOPETUKO-
MHOXCCTBY, MHO>KECTBEHHBIN SI3BIK U SI3BIK
HaxOJIUTh NepeceUeHne U 00beTUHEHNE JIOTUKH IS OIMCaHUs
MHOYKECTB, B TOM quClie peabHBIX MPOLECCOB 51
MPECTaBICHHBIX rpagudecKu Ha SIBJICHUW, TPU PELICHUM 3a1a4
YUCJIOBOM NPSMOM U HA KOOPAMHATHOU JIPYTUX YYEOHBIX TIPEIMETOB
IUIOCKOCTH;
MIPOBOJUTH JIOKa3aTeIbHbIE
paccy X IeHust JIsS 000CHOBaHHS
VMCTUHHOCTH YTBEPKIACHUM.
B noeceonesnoul sicusnu u npu usyyexuu
Opy2Ux npeomemos:
— HCIIOJIb30BaTh YHCJIOBBIE MHOKECTBA Ha
KOOPAMHATHOU MPSAMOU " Ha
KOOPJAWHATHOMN MJIOCKOCTH JUISE
ONMCAHUS PEAIbHBIX IPOLIECCOB U
SIBIICHHUI,
MIPOBOJUTH JIOKa3aTeIbHbIC
paccy X IeHust B CUTYaLUSX
MMOBCETHEBHOW KW3HU, MPHU PELICHUH
3a71a4 U3 JIPYrux npeaIMeToB
Yucnau CBobGomHO omepupoBaTh MNOHATHAME: |— JlocTHxkeHNE pe3ynpTaToB
8bIpaIICEeHUA HaTypajabHOE 9HCIIO, MHOKECTBO pazzaena «Y4eHHK HAYUUTCS,
HaTypaJbHBIX YHCEN, LEJI0€ YHUCIO, |— CBOOOIHO OIIEPUPOBAThH
MHOKECTBO IEIBIX YHced, YHCIIOBBIMH MHO>KECTBAMU TIPU
OOBIKHOBEHHasi  Ipo0b, JecATUYHAS pCILICHUH 33/1aY;
}Ip06b, CMCIIaHHOC YHUCJIO, | — [TOHUMATH IIPUYUHBI u




palMoHaTBbHOE  YHUCIO,  MHOXECTBO
panrOHAJIBHBIX YHUCCII,
UppalMoOHabHOE  YHCIO,  KOPCHb

CTCIICHU N, ACUCTBUTEILHOE YHCIIO,
MHOJKECTBO JEWCTBUTEIBHBLIX YHCE]I,
reoMeTpuyecKas HWHTEpIpeTarus
HaTypaJbHBIX, IEJIBIX, PallMOHAIBHBIX,
JICUCTBUTEIIFHEIX YHCEIT,

MMOHUMATh U OOBICHATH Pa3HUILY MEXTY
O3UIIMOHHON u HENO3UILIMOHHON
CHCTEMaMH 3aIlUCH YHCE;

MEPEBOINTh YKCIIa U3 OJHOW CHCTEMBI
3amucy  (CHCTEMBl  CUMCJIICHHUSA) B
APYryto;

JIOKa3bIBaTh U MCIIOJIb30BaTh MPU3HAKU
JETUMOCTH CYMMBl W IIPOM3BEIICHUS
IpU  BBIMOJHEHUU  BBIYUCICHUU U
pEIICHUH 3a]1a4;

BBITIOJIHSITH OKPYTJICHUE pallMOHATBHBIX
U UPpalMOHATIBHBIX YHCENl C 3aJaHHOMN
TOYHOCTBIO;

CpPaBHUBATHh JCHCTBUTEIHHBIC
Pa3HBIMH crIoco0aMu;
yIOPSAOYMBATh YHCIIA, 3allMCaHHBIE B
BUJE OOBIKHOBEHHOW M JIECATHYHOUN
Ipodu, Yucia, 3alMCaHHbIE c
HCIOJIb30BaHUEM apudmeTnaecKoro
KBaJPaTHOTO KOpHsS, KOpPHEH CTEeNeHu
Oounblie 2;

Haxomute HOJI u HOK pa3ubiMu
crocobaMu U HWCHONB30BaTh UX TMPH
pelIeHnu 3a/1ay;

qucia

BBINIOJIHATh BBIYUCIICHUS u
npeoOpazoBaHus BBIPAXKEHU,
coAepKaluX AEHCTBUTENbHBIE YUCTA, B
TOM  4YUCJI€ KOPHHU  HATypaJbHBIX
CTCIICHEH;

BBINIOJIHATh CTaHIapTHbIE
TOXXIECTBEHHBIE npeoOpazoBaHus
TPUTOHOMETPUUIECKUX,
norapupMHUECKUX, CTEIICHHBIX,

UPPAIMOHATIEHBIX BBIPAKCHUN.

B nosceonesnoii scusnu u npu usyuenuu
Opyeux npeomemos:

— BBINIONHATHE M OOBSCHITH CpaBHEHUE
pe3yIbTaTOB BBIUMCIICHHM npu
pEIICHNN TMPAKTUYSCKUX 3a7a4, B TOM
qrclie MPUOTMKEHHBIX BBIYUCICHUH,

UCIIOJIB3YS pasHble CHOCOObI
CpPaBHEHUM;
3aluChIBaTh, CpPaBHUBATb, OKPYIJIAThH

YHCIIOBBIE JIaHHBIE pEalbHBIX BEIMYUH
C HCIIOJIb30BAHMEM Pa3HBIX CUCTEM
M3MEpEHMS;

OCHOBHBIE HJEH pPaCIIUPEHUS
YHCIIOBBIX MHOXECTB; BIAICTh
OCHOBHBIMU MOHATUSIMH
TEOpUU  JCTUMOCTH  TIpH
pEIIeHNH CTaHIapTHBIX 3a/1a4;
CBOOOJTHO BEITIONTHSTh
TOXKIECTBEHHBIC
npeoOpazoBaHus
TPUTOHOMETPHYCCKHUX,
norapupMUUECKUX,
CTEIICHHBIX BBIPAXKCHUN;
BIAJCTh (GopMysnol OuHOMA
Hrrotona;

OPUMEHITh TPU  PCHICHUH
3a7a4 TEOpPEMY O JIMHEUHOM
npencrasienun HOJL;
OPUMEHITh TPU  PCHICHUH
3amau Kuraiickyro Teopemy 00
OCTaTKax;

IPUMEHSTh IpPU  PEUICHUH
3a1a4 Manyro TeopeEMyY
®epma;

YMETb  BBIIOJHATH  3allMCh
qucia B MIO3ULIMOHHON
CUCTEME CUMCIICHUS;
IPUMEHATh IPU  PEUICHUH

3aJa4y  TEOPETHKO-YUCIIOBBIC
(GYHKIMM: YHCIO U CyMMa
nenurtenen, GyHKuo Dinepa;
MPUMEHATh TPU  PEIICHUU
3aJa4 LEeNHble Jpoou;
MPUMEHATh [PU  PELICHUU
3a1a4 MHOTOUJICHBI c
JIEUCTBUTEILHBIMUA U IICJIBIMU
Kod¢ dulmeHTamu;

BIIAJIETh MTOHSATUSMHU
MIPUBOIUMBII "
HEMPUBOAUMBIII MHOTOYIEH W
MPUMEHATh WX TPH PEUICHUU
3a/1ay;

OPUMEHSITh TIPH  PEHICHUH
3agadu  OCHOBHYIO TEOpemMy
anreopsl;




— COCTaBJIAITb W OLCHHUBATHL PAa3HBIMH

crocob6amMy 4HCIIOBBIE BBIPAXKEHUS MPHU
pEIIeHUU MPAKTUYECKHUX 3a1a4 U 33134
U3 IPYTUX y4eOHBIX MPEIMETOB

Ypasnuenus u
Hepagencmea

CB0OOHO OIEpPUPOBATH TOHATHSIMH:

YpaBHEHUE, HEPaBEHCTBO,
PaBHOCUJIbHBIE ypaBHEHUS u
HEPAaBEHCTBA, YpaBHEHUE, SBISAIOLIEECS
CIIECTBUEM  JIPyroro  ypaBHEHHS,
YpaBHEHUS, pPaBHOCUJIbHBIE Ha
MHO>KECTBE, pPaBHOCHJIbHBIE

npeoOpa3oBaHus YpaBHEHUN;

pemiaTb pasHble BUAbl ypaBHEHUH,
HEpaBEHCTB U UX CHUCTEM, B TOM YHCIE
HEKOTOpble ypaBHeHus 3-i u 4-i
CTeNeHeH, JpOoOHO-pallMOHAIBHBIE U

HUPPALMOHAIIBHEIE, YpaBHEHUS u
HEPABEHCTBA C MOJYJIEM;

OBJIAJICTh OCHOBHBIMH TUIIAMH
[IOKA3aTelIbHbIX,  JIOTapU(PMHUUECKHUX,
UPPAaLMOHAIIBHBIX, CTEIIEHHBIX
YPaBHEHUU u HEPABCHCTB u

CTaHJApPTHBIMU METOAAMM HUX PELICHUH
Y IPUMEHATH UX [IPU PEIICHUHN 3aaY;
IIPUMEHATh TeopeMy be3y K perieHuro
YPaBHEHUH;

IpUMEHATh  TeopeMmy Buera s

pelleHnss ~ HEKOTOPbIX  ypaBHEHUH
CTEIIEHU BBIIIIE BTOPOH;
IIOHMMATh CMBICTT TEeopeM 0

PaBHOCWJIBHBIX ¥ HEPaBHOCHJIbHBIX
peoOpa3OBaHUAX ypaBHEHUH U YMETb
UX JIOKa3bIBaTh;

BJIAJIETh METOAaMU pemeHHs
YpPaBHEHUI, HEPABEHCTB U UX CHUCTEM,
yMeTh BBIOMpATh METOJl PpEIICHUs |
000CHOBBIBaThH CBOM BBIOOD;
UCMOJb30BAaTh METOJl MHTEPBAJIOB IS
peleHrsl HEepPaBeHCTB, B TOM 4HCIE
JTPOOHO-pallMOHATIBHBIX u
BKJIIOYAIOIIUX B ce0s MppallMOHaIbHbIE
BBIPAXKCHUA,

pemath anreOpanyeckue ypaBHEHUS,
HEpaBEHCTBA M UX CHCTEMBI C

nmapamMeTpamMu  aireOpandeckuM  u
rpadUuecKUM METOIaMHU;
BJIaACTH Pa3sHbBIMU METOJaMN

JI0Ka3aTelIbCTBA HEPABCHCTB;
peliaTh ypaBHEHUS B IENBIX YUCIIAX;
M300paXkaTh MHOXKECTBA Ha IIOCKOCTH,
3a7aBaeMbI€e ypaBHEHUSMH,
HEPaBEHCTBAMHU U UX CUCTEMaMH,
cBOOOIHO HCII0Ib30BaTh
TOXKJICCTBEHHBIC TPe0Opa3oBaHUs TPH

— JloctrxkeHue

pe3yJIbTaToB
pazziena «y4eHUK HayqUTCs»;

- CBO6OI[HO OnmpeAcCIATh TUII U

BBIOMpATh METOJl  pEIICHUS
IIOKa3aTeIIbHBIX u
JorapuMHUUECKUX YpaBHEHHM
u HEPaBEHCTB,
UPPALMOHAIIBHBIX ~ YPaBHEHUU
u HEPaBEHCTB,
TPUTOHOMETPUYECKUX
YpPaBHEHUI U HEPABEHCTB;
pemiatb  OCHOBHBIE  THIIbI
YpPaBHEHUN M HEPABEHCTB C
rapamMeTpamu;

MPUMEHATh [PU  PELICHUU
3a7a4 HepaBeHcTBa Komm —
bynskosckoro, bepuymim




pEIICHNN  YpaBHEHHH M CHCTEM
ypaBHEHUH

B nosceomnesnoii srcusnu u npu uzydenuu

Opy2ux npeomemos:

COCTaBIATh W peElIaThb ypaBHEHUS,
HEPABEHCTBA, MX  CHCTEMBl  IIpH
pelleHnn 3aJad  APYyrux  y4eOHBIX
IIPEIMETOB;

BBINIOJIHATh  OLIEHKY TPaBAONOA00HS
pe3yJIbTaToB, I10JIy4aeMbIX pu
pEIICHNN  pa3JIM4YHbIX  YpaBHEHUH,
HEPABEHCTB U UX CUCTEM IIPU PELIECHUU
3aja4 ApYrux y4eOHbIX MPEeIMETOB;
COCTABJLITh M pELIaTh YPaBHEHUS U
HEpPAaBEHCTBA C IapamMeTpaMu IpHU
pelieHn  3a7ad  Jpyrux  y4eOHbIX
IIPEAMETOB;

COCTaBJIATh YpPaBHEHUE, HEPABEHCTBO
WIM KX CHCTEMY, OIMCHIBAIOLIUE
peaNbHyI0 CUTYalUIO WM MPUKIATHYIO
3ajauy, MHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3YJIbTaThI;
HCII0JIb30BaTh NPOTrPAMMHBIE CPEICTBA
IIPU PELICHUU OTHENBHBIX KJIACCOB
YPAaBHEHUH U HEPABEHCTB

DOYyHKIUH

- BJI&I[GTB IIOHATUAMMU: 3aBUCUMOCTB

BEIIMYMH, (QYHKIOHS, AapryMEHT W
3HaYEHUE ¢byHKIUY, o0racTb
OTIpe/ICTICHUS ¥ MHOXXECTBO 3HAYCHHIA
byHKMM,  rpaguK  3aBHUCHMOCTH,
rpaduk QyHKIUM, HYyId (QYyHKIUH,
MIPOMEXYTKH 3HAKOIMOCTOSIHCTBA,
BO3pacTaHHe Ha YHCIIOBOM
MPOMEXYTKE, yObIBAHHE HA YHCIOBOM
MIPOMEXYTKE, HauOoJbIIIEe "
HauMEHbIIlee 3HAYeHHE (YHKIMH Ha
YHCIIOBOM IPOMEXKYTKE,
nepuoandeckass — (QyHKIHS, TEpPHUO[,
YeTHAass W HeueTHas (YHKIMH, YMETh
MIPUMEHSITh 3TU MOHATHUS MPU PEIICHUH
3ajad;

— BJIaJCTb IOHATHUCM CTCIICHHAasA

(GyHKLHUSA; CTPOUTH €€ rpaduk U yMeTb
INPUMEHSTh  CBOMCTBA  CTENEHHOM
(GYHKINU TpU peIIeHUH 3a1a4;

— BJIAQJICTh MOHATHUIAMHU IIOKa3aTcJIbHast

(GyHKIUS, DKCIOHEHTAa; CTPOUTh UX
rpadMKu U yMETb IPUMEHSTh CBOHCTBA
MOoKa3aTeabHON (QYHKIUU NPU PEIICHUH
3a1ad4;

— BJIaJACTh TIOHATHEM norapnchquCKaﬂ

(GyHKIUS; CTPOUTH €€ rpaduK U yMeTb
IIPUMEHSITD CBOICTBa
jorapu@muueckod  QyHKUIMH  1Opu

— JIOCTHXKEHHE pe3yJIbTaToB
paszjena «y4eHUK HayquTCs»;

— BJAJIETh MTOHATUEM ACUMITOTHI
U yMEeThb €ro HNPHUMEHATh NpHU
pelIeHnu 3a1au.




PEIICHUHA 3ada4;

— BJIAJACThH MIOHATUEM
TPUTOHOMETPUYECKHUE GbyHKIMY;
CTpOUTh UX TIpaduku U  yMeTb
IIPUMEHATD CBOMCTBA

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

— BJIAJETh MOHATHEM oOpaTHasi QyHKIUS;
MPUMEHSTH 3TO MOHSATHE MPU PELICHUH

3ajay;
— NPUMEHATh TpPU  pelIeHHd  3a7ad
CBOICTBA b yHKIHIHA: YETHOCTb,

MIEPUOUIHOCTH, OTPAHUYCHHOCTb;
— NPUMEHATh TpPHU  pEIICHUH 33134
npeoOpazoBanus TpaduKoB QYHKIIHIA;

— BJIAJICTh MOHSITUSIMH YHUCIIOBAs

MOCTIeIOBATEIBHOCTD, apupMeTHIecKas
Y TeOMEeTpUYECKast IPOTrPECCHs;
— MPUMEHATh TPU  PENICHUH  3a7ad
CBOWCTBA M MIPU3HAKH apU(PMETHUCCKOM
Y F€OMETPUYECKON TPOTrPECCHIA.
B noeceonesnoil scuznu u npu uzyuenuu
Opyeux yueOHblX NPpeoMemos:

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

3HA4YeHUs1, IPOMEXYTKH BO3pacTaHUs U
yObIBaHUA ~ (QYHKIHUH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA, NEPUOJ U T.I1.);

— HWHTEPIPETUPOBATH CBOHCTBa B
KOHTEKCTE KOHKPETHOM IPaKTHYECKOU
CUTYallUH;

— ONpeAeNATh Mo rpadukaM mpocTeime
XapaKTePUCTHKH MIePUOTNIECKUX
IPOIIECCOB B OHOJIOTUH, SKOHOMHUKE,
MY3bIKEe, PQJHOCBS3HU | 1. (aMIUTATY 1,
MepPHO U T.11.)

TexcToBbIE 3ala4M | — pemaTh pas3HbIC 3aga4u MOBBIIICHHOMN | — JOCTHIKCHUE PE3YJIbLTATOB

TPYJHOCTH; paszzena «y4eHHK HayquTCs»
— AHAIU3MPOBATh  YCIOBUE  3a/1a4y;

BBIOMpATh ONITUMAJIbHBIN METOJ{

pelieHus  3ajaud,  paccMaTpuBas

pa3IuyHbIE METOIBI;

— CTpOUTH MOJACIIb PCIICHUA 3aJayH,
MPOBOJIUTH JI0Ka3aTelIbHbIe
paccyXJIeHHsI TIPU PEIICHUH 3a1a4u;

— pemath 3amadd, Tpedyromue nepedopa
BApUAHTOB, MPOBEPKHU YCIIOBU,
BBIOOpA OMITUMATBLHOTO Pe3yIbTaTa;

— aHaNIM3UpOBaTh U HHTENPETUPOBATH
MOJIyYEHHBbIE PEIICHUs] B KOHTEKCTE
yCIIOBUSI 3a/layM, BBIOMpATh pelleHus,




HE TIPOTUBOpEYAIE KOHTEKTCY;

— IEPEBOAUTH IPU PELICHUU 3a1a4u

nH(OPMALIHIO U3 OAHOHN (POPMBI 3aITUCH
IpYTyIo, UCTIOJNB3YS npu
HEOOXOJAMMOCTH  CXEMbI,  TaOJIHIIbI,
rpaduKH, TMarpaMmel.

B noeceonesnotl yHcuznu u npu uyyeHuu
Opyaux npeomemos:
— pemiath TMPAKTHYECKUE 3aJa4dl |

3a/1a4u U3 JIPYrux NpeMeToB.

T'eomempus

Brianets reoMeTprHueCKHUMU TOHITUSMH
OpU peIIeHHH 3a7ad W HPOBEICHUH
MaTEeMaTHYECKUX PaCCYKICHU;
CaMOCTOSTEIILHO bopMyarpoBaTh
OIIPEETICHUS] T€OMETPUYECKUX QUryp,
BBIIBUTaTh ~ TUIOTE3bl O  HOBBIX
CBOMCTBax " HpU3HaKax
reOMETPUYECKUX ¢buryp "
00OCHOBBIBATh HJIM OINPOBEPraTh UX,
0000mare WM  KOHKPETHU3UPOBAThH
pe3ynbTaThl Ha HOBBIX Kiaccax (uryp,
MPOBOJUTh B HECIOXKHBIX CIIydasx
KJIaccupUKanuio GUryp 1mo pazaInyHbIM
OCHOBAHHUSM;

UCCIEe0OBaTh  YEPTEXH,  BKIIOYAs
KOMOWHAIMH ¢buryp, U3BJIEKATD,
MHTEPIIPETUPOBATH U MPE0OPa30BHIBATH
uHPOpPMALMIO, TPEJCTABICHHYIO Ha
yepTexax;

pemarb  3aJadyd  TEOMETPUYECKOTO
colepKaHWs, B TOM 4YHCIE B
CUTyallUsX, KOTJa aJrOpPUTM pELIeHUS
HE cCIeayeT SBHO U3  YCIOBHA,

BBIIIOJIHATH HeO6XOI[I/IMI:>Ie JJIsA
peiCHUA 3aga4un JOITIOJIHUTCIIbHBIC
IOCTPOCHUA, HUCCICI0BATh

BO3MOKHOCTb IIPUMEHEHHs TEOpPEM U
dbopMyI A pelieHus 3aaad;

yMeTh (OpPMYJIMPOBaTh U JI0Ka3bIBAThH
Tr€OMETPUYECKHUE YTBEPKICHMUS;
BJIAJIETh TOHATHUSIMU CTEPEOMETPHUH:
npu3Ma, Hapajuiesenunes, NUpaMuaa,
TeTpa’ap;

UMETh TpPEACTaBIEHUs 00 aKcHoMax
CTEPEOMETPUU U CIIEACTBUAX U3 HUX U
yMETh TPHUMEHSATh WX TPU PEIICHUU
3a/1ay4;

yMETh CTPOUTH CeYeHus
MHOTOTPaHHUKOB C HCIOJIb30BAaHUEM
pa3IMYHBIX METOAOB, B TOM YHCIE W
METO/A CIIEOB;

HUMETH IIPE/ICTABIICHUE 0
CKpELIUBAIOIINXCSA MPSIMBIX B
IIPOCTPAHCTBE U YMETh HAaXOJUTh YroJl

— Wmets  mpeactaBieHue 00

aKCHOMAaTHUYECKOM METOJIC;
BJIAJICTh MMOHITHEM
F€OMETPUYECKUE MECTa TOYEK
B IIPOCTPAHCTBE U  YMETh
MPUMEHATh UX JUISl PELICHUS
3aJ1a4;

YMETH MIPUMEHSTh IS
peuieHus  3agad  CBOMCTBaA
IJIOCKUX W JIByTPAHHBIX YIJIOB,
TPEXTPAHHOTO YIJIA, TEOPEMBbI
KOCUHYCOB M CHHYCOB IS
TPEXTPAHHOTO yIJa;

BJIAJICTD MMOHATHEM
MEPIECHANKYJISIPHOE ~ CEUCHHE
NpU3Mbl U yMETb NIPHUMEHSTH
€ro MpHU peLICHUH 3a]1a4;
HMETh MpeJICTaBICHUE o
JIBOMCTBEHHOCTH TMPaBUIIbHBIX
MHOTOTPAaHHUKOB;

BJIAJICTh MOHATUSIMH
LEHTPAJIIBHOE U TapajulesIbHOE
MPOEKTUPOBAHUE U MPUMEHATH
UX IPU TOCTPOCHUHU CEUYECHHU
MHOTOTPAaHHUKOB METO0OM
MIPOEKIIUH;

WMETh NIPEACTABICHUE 0
pa3BEepTKE MHOTOTpaHHHUKA |
KpaTyauiiem IyTH Ha
MOBEPXHOCTH MHOTOIPaHHUKA;
yMeTh pelarbh 3aJayd  Ha
IIOCKOCTH METOJaMU
CTEPEOMETPHUH.




U PacCTOSIHUE MEXKIY HUMH;

— NPUMECHSATH TEOPEMBbI 0
napauIeIbHOCTH IPSMBIX u
IUIOCKOCTEH B NPOCTPAaHCTBE IIPH
pCLICHUY 3a/1ay;

— yMeTh  OPUMEHATh  HapalielbHOEe
HPOCKTHPOBAHUE ISl  U300paXKCHUsI
buryp;

— yMeTh HIPUMEHSTh
HEePICHIUKYIISIPHOCTH ~ HPAMON |
TUIOCKOCTH TIPH PELICHUH 337134,

— BJIQJICTh TOHSATHUSAMH OPTOTOHAIBLHOE
HNPOCKTHPOBAHUE, HAKIOHHBIE U HX
NPOCKIUU, YMETh NPUMEHSTh TEOPEMY
O Tpex  MepHeHIUKyIspax  IpH
pCLICHUY 3a/1ay;

— BIQJICTh  TOHATHSMH:  PACCTOSHHE
Mex1y ¢urypaMu B IPOCTPAHCTBE,
o0 NePIEHANKYIISP TBYX
CKPCLIMBAIOIIMXCS MNPSAMBIX H yMETh
NPUMEHSTh UX NIPU PEIICHUU 3a]1aY;

— BIQJICTh  MOHSATHEM  YTOd  MEXIY
OpsMOW M TUIOCKOCTBIO M yMETh
HOPUMEHSTH €r0 [IPU PEeLICHHH 3a/1a4;

— BJIAJCTh MOHATHSIMHU BYIPaHHBINA YToJ,
yrou MEXTy IIOCKOCTSIMH,
HEePICHIUKYISIPHBIE  IJIOCKOCTH |
YMETh TPUMEHATh UX MpPU PEIICHUU
3a/1a4;

— BJIAJICTh HOHATHAMH npu3Mma,
napajuiesIeIe T " PUMCHSTh
CBOIMCTBa  Mapajielenurena  Ipu
pELICHUY 3a/1ay;

— BJaJeTh TIOHATHEM MPSIMOYTOJBHBIH
napaJulesenure]] ¥ IPUMEHSTh ero MpH
pCLICHUY 3a/1ay;

— BJAJETh TOHATUSMH MUpPaMUIA, BHUJIBI
OUpaMH[,  OJEMEHTHl  TPaBHIbHOM
MUPaMHIBl 1 YMETh MPUMEHSATh UX MPH
pELICHUY 3a/1ay;

— UMETh TpEJCTaBICHHE O Teopeme

Diinepa, MIPaBUJIbHBIX
MHOT'OIpaHHHKAX;
— BIIQJIETh MIOHSATHEM TUTOTIIATH

MOBEPXHOCTEH  MHOTOTPAaHHUKOB |
YMETh TNPHUMEHATh €ro MpU pelIeHHH
3a1a4

B noeceonegnotl cuznu u npu usyyeHuu

opyaux npeomemos:

— COCTaBJIATh C UCIOJIb30BAHUEM CBOMCTB
TE€OMETPUYECKUX buryp
MaTeMaTHYeCKUe MOJIEIH IS peleHHs
3aad  MPAKTHYECKOTO XapakTepa H
3aJad = M3  CMEXKHBIX  JMCHUIUIMH,




HCCIEA0BATh IOJIYyYEHHBIE MOJEIU U
MHTEPIPETUPOBATH PE3YNILTAT

Bexkmoput 6

—BJ'Ia,I[eTB IOHATHUAMU BCKTOPBI W HX

— JlocTmxeHue pe3yJIbTaToOB

npocmpancmee KOODPJMHATBHI; pazzaena «y4eHUK HayquTCs
—YMETh  BBINOJIHATH  OMNEpPallUM  HaJ
BEKTOpPaMHU;
—IPUMEHATh BEKTOPbl B IPOCTPAHCTBE
MpY PEUICHUHN 3a]1a4.
Memoowt — Hcnonp3oBaTh  OCHOBHBIE  MeETOAbI |— JlocTmkeHHe pe3ynbTaToOB
mamemamuxu JIOKa3aTeIbCTBA, MPOBOJUTH paszena «y4eHUK HAydUTCS»;
JI0Ka3aTeJIbCTBO i BBITNIOJHAT |— MPUMEHITh MaTeMaTHYECKHE
OIIPOBEPIKEHUE; 3HaHUSA K  HCCICAOBAaHHUIO
— NIPUMEHSTh OCHOBHBIE METOJIbI OKpYKarollero MHpa
pelieHus MaTeMaTUYECKUX 3a]1ay; (MogenupoBaHue (PU3NIECKUX
— Ha OCHOBE MAaTEMATHYECKUX IIpO1ECCOB, 3alaun
3aKOHOMEPHOCTEM B npuponae SKOHOMUKH)
XapaKTepU30BaTh KpacoTy i
COBEPILEHCTBO OKPY’KAIOIIETO0 MHUpA U
IIPOU3BEICHUN HCKYCCTBA;
— IPUMEHATH MPOCTEHIINE MPOrpaMMHbIE
cpeacTBa n 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE ~ CHUCTEMBI  IpHU
peLICeHUN MaTeMAaTUYECKUX 3a/1a4;
— IIOJIB30BAaThCS MPUKIIATHBIMUA
porpaMMamMu u nporpaMmmamMu
CHMBOJIBHBIX BBIYMCIICHUI JUTSE
HCCIICIOBAHUS MaTEMaTHYECKUX
00BEKTOB
Hcmopus — UMETh  TMpPEACTaBJICHUE O  BKJIAAC |— JIOCTHKCHHUE pe3yiabTaToOB
mamemamuxu BBIJIAIOIIUXCSI MATEMAaTUKOB B Pa3BUTHE pazzena «y4eHUK HayquTCsI»
HAyKU;
— NOHMMATh pPOJb MaTE€MaTUKHU B
passutuu Poccun
11 knacc
Ypasuenus u — CBoOomHO omepupoBaTh MNOHATHAME: | — JlocTHxkeHHe pe3ynbTaTOB
Hepagencmea ypaBHEHHUE, HEpaBEHCTBO, pazzena «y4eHUK HayquTCs»;
paBHOCHIILHBIC YpaBHEHHUA M | — CBOOOJIHO OMpENEsITh TUI U

HEPABEHCTBA, ypaBHEHUE, SBISAIOLICECS
CIIECTBUEM  JIpyroro  ypaBHEHHS,
YPaBHEHUH, pPaBHOCHIIbHBIE Ha
MHO>KECTBE, PaBHOCHUJIbHBIE
npeoOpa3oBaHusl ypaBHEHUH;

— pemiaTh pa3Hble BHJbl YpaBHEHUH,
HEPAaBEHCTB U UX CUCTEM, B TOM 4YHCIIE
HEKOTOpble ypaBHeHus 3-i u 4-u
cTeneHed, JIpoOHO-palMOHANBHBIE U

HWpPalUOHAIIBHBIE;
— OBJIAJETh OCHOBHBIMH TUTIAMU
MMOKa3aTeNbHBIX,  JIOTApU(DPMHUECKUX,
WppalUOHAIIbHBIX, CTEIIEHHBIX
YpaBHEHUU 51 HEPABEHCTB 51

CTaHJApPTHBIMU METOAAMM HUX PELICHUN
Y IPUMEHATD UX NP PELICHUHU 3a]1aY;
— IPUMEHATh TeopeMy besy k penieHuro

BbIOMpaTh METOJl  pelIEeHHUs
MOKa3aTeJIbHBIX u
norapu(MUUECKUX YpaBHEHUHN
u HEPAaBEHCTB,
MpPalMOHAIIBHBIX  YPABHEHHI
u HEPAaBEHCTB,
TPUTOHOMETPUYECKUX
YpaBHEHU U HEPABEHCTB;
pemiatb  OCHOBHBIE  THIIBI
YpaBHEHUH M HEPABEHCTB C
napameTpamu;

MPUMEHATh TNPU  pPEUICHUU
3amay HepaBeHcTBa Komm —
bynskosckoro, beprymu;




YpaBHEHUN;

OpUMEHSATh  TeopeMy Buera s
pelieHust ~ HEKOTOPBIX  ypaBHEHUH
CTETICHU BBIIIC BTOPOU;

MOHUMATh CMBICIT TEopeM 0
PaBHOCWIIBHBIX ¥ HEPaBHOCHJIBHBIX
peoOpa3oBaHUSAX YPAaBHEHHHA U yMETh
UX JIOKa3bIBaTh;

BJIAJICTh METOJaMHU peieHHs
YpaBHEHHH, HEPABEHCTB M HMX CHUCTEM,
yMETh BBIOMpAThb METOJ pEHICHUS |
000CHOBBIBaThH CBOM BBIOOD;
UCIOJIb30BATh METOJ HHTEPBAJIOB IS
pelieHUsI HEPaBeHCTB, B TOM YHCIE
IpoOHO-PanOHATBHBIX u
BKJTIOYAIOIIUX B ce0s MppallMOHaIbHbIC
BBIPA)KCHUS;

pemars anreOpandecKre ypaBHEHUS,
HEpaBEHCTBA M WX CHCTEMBI C
napamMeTpamMu  alreOpamdeckuM |
rpaUyecKuM METOJaMH;

BJIQJICTh pa3HBIMU METO/IaMHU
JI0Ka3aTeIbCTBA HEPABCHCTB;

pelaTh ypaBHEHHS B LIEJIBIX YHCIIAX;
n300pakaTh MHOYKECTBA Ha TIOCKOCTH,

3aJaBaCMbIC YpaBHCHUAMU,
HCPAaBCHCTBAMU U UX CUCTCMAMU,
CBO6OI[HO HCIIOJIB30BAaTh

TOKJECTBEHHBIE IPE0Opa3oBaHUs NPHU
pelIeHUM  YpaBHEHHH UM CHCTEM
ypaBHEHUH

B noeceonesnot scuznu u npu uzyuenuu
opyaeux npeomemos.

COCTABJLITH W peulaTb ypaBHEHMUS,
HEpPAaBEHCTBA, WX  CHUCTEMBI  IIpHU
pelieHn  3adady  Jpyrux  y4eOHBIX
MIPEAMETOB;

BBINOJIHATh  OLIEHKY TPaBAONOA00MS
pe3yabTaToB, HOJIy4aeMBIX npu
pelIeHUH  PAa3iIU4HBIX  YPaBHEHHI,
HEPABEHCTB U UX CUCTEM IIPU PELICHUU
3a/1a4 IpYrux y4yeOHbIX MPEAMETOB;
COCTaBJIATh W pEIIAaTh YpPaBHEHUS H
HEpPAaBEHCTBA C [apaMeTpamMu IpH
pelleHnrd 3agad  APYrux  y4eOHBIX
MIPEAMETOB;

COCTABJISITh YPAaBHEHHUE, HEPABEHCTBO
UIX WX CHUCTEMY, OIMCHIBAIOLIUE
peaNbHYyI0 CUTYallUIO WU MPUKIIATHYIO
3ajauy, UHTEPIPETUPOBATH
MTOJIyYEHHBIE PE3yJIbTaThI;
HCIIONBb30BaTh IPOrpPaMMHBIE CPEACTBA
IIpU  PELICHUM OTHEIbHBIX KJIACCOB
YpaBHEHU U HEPABEHCTB




DOYyHKIUHT

- BJ'IaI[eTB HIOHATUSAMMU: 3aBUCHUMOCTH

BeJIMYMH, (YHKOHSA, apryMeHT W
3HaUEHUE ¢byHKINY, o0nacTp
OIIPEIETICHUSI U MHOKECTBO 3HAUYCHHH
¢bynkuuu,  rpaduKk  3aBUCUMOCTH,
rpaguk QyHKIUU, HYIH QYHKINH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHue Ha YHCIIOBOM
MIPOMEKXYTKE, YObIBAaHHE Ha YHCIOBOM
POMEXKYTKE, HanOosbIIee u
HaMEHbIIee 3HaueHHe (YHKIUH Ha
YHCIIOBOM POMEXKYTKE,
nepuonuveckas  (QyHKIHS, TEpUO,
YyeTHas M HedyeTHas (YHKLIUH; yMETb
MPUMEHSTH 3TH MOHITHUS TPU PEIICHUH
3ajay;

— BJIaJCThb IIOHATHUEM CTCIICHHAasA

GbyHKIUSA; CTPOUTH ee rpaduk U yMeTh
INPUMEHATh ~ CBOMCTBA  CTCIICHHOM
(GYHKINU TIpU peIeHUH 3a/1a4;

— BJIAJCTh HOHATHAMHK IIOKa3aTCIbHAadA

(GyHKIUS, ODKCIOHEHTAa; CTPOUTh UX
rpadUKu U yMEeTh IPUMEHATH CBONCTBA
MOKa3aTeabHON (DYHKIIUU MPU PEIICHUH
3ajay;

— BJIAJCTh IIOHATHCM J'IOl"apI/I(bMI/I‘IeCKaH

GyHKIUS; CTPOUTH €€ TpaduK U yMETh
IIPUMEHATD CBOMCTBA
norapu@muueckod  QyHKIMH — TpU
peIIeHIH 3a/1a4;

— BJIAJIETH MOHATHEM
TPUTOHOMETPUUECKHE GbyHKIMHY;
CTpOMTb WX TpadUKM U  YMETb
IIPUMEHSTH CBOICTBa

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

— BJIAJIETh MOHATHEM oOpaTHast QyHKIUS;

MPUMEHATH 3TO MOHSATHE TIPHU PEIICHUN
3a1a4;

— IOPUMEHATH IPU  pEUlIeHUM  3a]1a4

CBOMCTBA GyHKUIHI: YETHOCTD,
IIEPUOIUYHOCTh, OTPAaHUYECHHOCTb;

— IPUMCHATH Ipu peuieHun 3aaad

npeoOpa3oBaHus TpapuKoB (HyHKIMIA;

— BJIAJICTH IIOHATUAMHA qucJIoBas

M0CJIEI0BATENBHOCTb, apu(pMETHIECKast
Y TEOMETpUYECKas IIPOTPECCHS;

— OPUMEHATH IPU  pElIeHUH  3a]1a4

CBOIMCTBA U MpHU3HAKU apu(MeTHIecKou
Y TEOMETPHYECKOH MTPOTPECCHIA.
B noeceonesnotl scuznu u npu uzyienuu
Opyeux yueOHbIX npeomMemos:

— OIPENEITh o rpadukam u

HCIIOJIB30BaTh JJIA pPEIICHUA

— JIOCTUXKEHUE pe3yiabTaToOB
pazzena «y4eHUK HayquTCs»;

— BJIQAETH MOHATHEM ACUMITOTHI
U yYMEThb €ro INPUMEHATh IpPU
pelIeHny 3a/1a4;

— NPUMEHATh METOABl PELICHUS
MPOCTEUILINX
nuddepeHIraIbHBIX
YPaBHEHUH IEPBOrO U BTOPOTO
MOPSIAKOB




— MHTEPIPETUPOBATH

MPUKJIAHBIX 33]]a4 CBONCTBA pealbHbIX
IIPOLECCOB u 3aBUCUMOCTEHN
(HambompIIHE " HaVMECHBIIIHE
3HAYEHUS, POMEKYTKH BO3PACTAHUS H
yObIBaHUSl ~ (DYHKIIMH, TIPOMEKYTKHU
3HaKOMOCTOSIHCTBA, MIEPUO U T.I1.);
CBOMCTBa B
KOHTEKCTE KOHKPETHON MpPaKTHUYECKOM
CUTYaIluH;

— ompenesaTh 1o rpadukaM mpocreifime

XapaKTePUCTUKH HEPUOINYECKUX
IPOLIECCOB B OHOJIOTUH, 3KOHOMHUKE,
MY3bIKE, PaJAHOCBS3U U Jp. (aMIUIUTY A,
NIEpUOA U T.11.)

Inemernmol
MamemamuyecKozo
ananusza

— Bnanets

— BIAACThH

— IIPUMCHATH

— pemarb

OECKOHEYHO
yOBIBaroas reoMeTpHYEeCKast
MPOrpeccusi U YMETh MPUMEHSTH €ro
IIPH PEIICHUH 33]1aY;

IIOHATHUEM

— MPUMEHATh JUIS  peIICHHs  3ajad
TEOPHIO MPEICIIOB;

— BIIAJETh  NOHATUAMH  OECKOHEYHO
Ooipire U OECKOHEYHO  Mallbie
YUCJIOBLIE  IIOCJIEIOBATENLHOCTH W
YMETb CpaBHMBATh 0ECKOHEUHO
Oonpiiie HW  OECKOHEYHO  Majble
[MOCJIEI0BATEIBHOCTH;

— BJIAJCTh  TOHATHUSMHU: IPOM3BOJHAS
GyHKIIMM B TOYKE, IPOU3BOJHAS
GyHKIIY;

—  BBIYHCIIATH IIPOU3BOTHBIC
JNEMEHTapHbIX  (QYHKIUH W UX
KOMOHWHAIINIA;

— HUCCIEI0BaTh byHKIIUN Ha

MOHOTOHHOCTB U 3KCTPEMYMBI;

— CTPOUTh TpaQUKd U MPUMEHITh K

pelIeHHI0 3a7ad, B TOM 4YHCIE C
apaMmeTpoM

MOHATHEM KacaTelbHas K
rpaduKy QYHKIUHU U YMETh IPUMEHSTh

€ro IIpu pCUICHUH 3a1a4;

— BJIQJIETh TOHATUSIMU TiepBOOOpa3Has

(GyHKIUS, ONIPEICIICHHBIN HHTETPA;
TEOpEMY Hprorona—
JlefibHuma u ee  CIEACTBUSA IS
pelieHus 3a1ad.
B nosceomnesnoil scusnu u npu uzyienuu
Opyeux yueOHbIX npeomMemos:
NPUKJIAHBIC  3aJadd U3
Oounosornu, PU3NKU, XUMHUH, SIKOHOMHUKH
U JIpYyTUX TPEIMETOB, CBS3aHHBIE C
HCCACAOBAaHUEM XapaKTEPUCTHK
MIPOLIECCOB; UHTEPIPETUPOBATH
MTOJTYYECHHBIC PE3YIIbTATHI

— JlocTuKeHue pe3ynbTaToB
paszena «y4eHUK HayduTcs»,

— cBOOOJTHO BJIAJIETh
CTaH/IapTHBIM alapaToM
MaTeMaTHYECKOro aHallnu3a JJIs
BBIUHCIIEHUS] IPOU3BOAHBIX
(GyHKLIMU OJJHOM NepeMEHHO;

— CBOOOJHO MIPUMEHSTH armapar
MaTeMaTHYECKOro aHallnu3a JJIs
uccieoBanus QyHKIMNA U
HOCTPOCHUS I'pauKOB, B TOM
YuCJIe UCCIIEA0BAHUS Ha
BBIITYKJIOCTb;

— OIEpUPOBAThH MTOHATHEM
nepBooOpazHoi GpyHKIMH 115t
pelLeHus 3a1a4;

— OBJIaJIETh OCHOBHBIMU
CBEJICHUSIMHU 00 WHTErpase
Herorona—JIeitOnuma u ero
MPOCTEHIINX NIPUMEHEHUSX;

— ONEpUPOBATH B CTAaHAAPTHBIX
CUTyalUsX IPOU3BOAHBIMU
BBICILIUX MOPSI/IKOB;

— YMETb IPUMEHSTH IIPU
pEILIEeHNN 3aa4 CBOMCTBA
HETPEPBIBHBIX (DYHKITHIA;

— YMETb IPUMEHSATH IPU
pELIEHNN 3aa4 TEOPEMBI
Beiiepmpacca;

— YMETb BBIIOJIHATH
NpUOJIMKEHHBIE BEIYUCICHUS
(MeTo/bI pelIeHus] ypaBHeHHUIH,
BBIUNCJIEHHSI OIIPEIETIEHHOT O
UHTErpana);

— YMETb IPUMEHSATH
MIPUIJIOKEHUE TPOU3BOAHON U
OINPEEIIEHHOr0 UHTErpaja K
pEeIIeHuIO0 3a/1a4
€CTECTBO3HAHNSI,

— BJIQICTh MMOHSATHIIMH BTOpPAsI




MIPOU3BO/THAS, BBITYKJIOCTh
rpaduka QyHKIUN U yMETh
HCCIIeI0BaTh (PYHKIIUIO HA
BBITYKJIOCTh

Cmamucmuka u
meopus
eeposamuocmeii,
JI02UKa u
KOMOuUHamopuka

OmnepupoBatb OCHOBHBIMH
OIUCATENIFHBIME  XapaKTePUCTUKAMU
YK CIJIOBOT'O Habopa, MOHATHEM
reHepaybHast COBOKYITHOCTh "

BBIOOPKOI1 U3 Hee;

OIIEpUPOBATh IOHATHUAMH: 4YacToTa H
BEPOSATHOCTh  COOBITHS, CymMMa H
[IPOU3BEACHUE BEPOSITHOCTEH,
BBIUUCIIATh BEPOSATHOCTH COOBITUH Ha
OCHOBE I10JICYETA YUCIIa UCXOJ0B;
BIAJECTb  OCHOBHBIMM  IIOHATHSAMH
KOMOHHATOPUKH u YMETb ux
IIPUMEHSATH [IPY PEIICHUH 3a1a4

UMETh MpeJCTaBIeHHE 00 OCHOBax
TEOPUHU BEPOATHOCTEH;

HMMETh IIPEACTABJICHUE O TUCKPETHBIX U
HENPEPBIBHBIX CIy4YalHbIX BEIUYMHAX
U pacIpeieiICeHUsX, O HE3aBUCHUMOCTH
CIIy4alHbIX BEJIMYUH;

UMETh IIPE/ICTABIICHHE
MaTeMaTHYECKOM 0’KUJJAaHUU u
JUCIIEPCUU CIIyYalHbIX BEJIUYNH;
MMETh MpPEACTABICHUE O COBMECTHBIX
pacnpeeNneHus X CIy4YalHbIX BEJIMYHH;
[NOHUMaTh CYTb 3aKOHa OOJIBIIMX
yuceal W BBIOOPOYHOTO  MeToja
U3MEPEHUS BEPOSTHOCTEN;

MMETh IPEICTaBICHUE O HOPMAJIBLHOM
pacrpeneieHuu " puMepax
HOPMAJIBHO pacpeneneHHbIX
CIIy4aliHbIX BEJIUYHH;

MMETh MPEJCTABICHUE O KOPpEIsLUU
CIIy4YaiHBIX BEJIMYHH.

]

B noeceonesnoil sicuznu u npu usyyeHuu
Opyaux npeomemos:

BBIYHCIIATH WIH OLICHHUBATH
BEPOSITHOCTH COOBITHH B pealbHOM
KHU3HU;

BBIOMpPAaTh  METOABl  MOJIXOSIIETO
MpeicTaBiIeHNsI U 00pabOTKU JaHHBIX

Joctuxenne pe3ynbTaToB
pazaena II;

MMETh NPEJCTABIIEHUE O
LIEHTPAJIbHOU IPEEIbHON
TeopeMe;

UMETh MPEJCTABICHUE O
BBEIOOPOYHOM KOXPPUITUCHTE
KOppEJSLHMU U JIMHEHHON
perpeccuy;

UMETh MPEJCTaBIEHUE O
CTaTHUCTUYECKUX TUIOTE3aX U
MPOBEPKE CTATUCTHYECKOU
TUIIOTE3bI, O CTATUCTHKE
KPUTEPHSI U €€ YPOBHE
3HAYUMOCTH;

UMETb MPEJCTABICHUE O CBS3H
AMIUPUUYECKUX U
TEOPETUIECKUX
pacmpeeneHuit;

UMETh NPEJCTABIEHUE O
KOJIMPOBAHUU, JBOUYHON
3aIucH, IBOUYHOM JepPEBe;
BJIaJIETh OCHOBHBIMHU
MOHATHUSIMH TEOPUH TpadoB
(rpad, BepmmHa, pedpo,
CTETIeHb BEPIIMHEI, TyTh B
rpade) ¥ yMeTb IPUMEHSATh UX
NIPU PEUICHUH 3371a4;

UMETb MPEJCTABICHUE O
JIEPEBbAX U YMETh IPUMEHSTh
NIPU PEUICHNUH 3371a4;

BJIAJICTh MOHATHUEM CBA3HOCTD
U YMETb IPUMEHSTh
KOMITOHEHTHI CBSI3HOCTH TIPU
pelLIeHNH 3aa4;

YMETh OCYIIECTBISTH ITyTH IO
pedpam, 06xoab!l pedep u
BEpILINH rpada;

UMETh MpeJCTaBlIeHuE 00
SUJIEPOBOM M FaMUJIbTOHOBOM
MyTH, UMETh NPEJICTABICHUE O
TPYAHOCTH 337291
HaXO0XXJCHUS T'aMUIbTOHOBA
yTH;

BJIAJICTh MMOHATUSAMHU KOHEUHBIE
Y CUETHBIC MHOKECTBA U YMETh
UX IPUMEHSTDH [P PELICHUN
3ajady;

YMETb IPUMEHSTHh METOJ]
MaTeMaTHYECKOW MHAYKIIH;




— YMETb IPUMEHATH MPUHIUIT

Jupuxie npu penieHuu 3aaad

TexcToBBIE 3a70aYM

— pemarh pa3Hble 3a/la4d TMOBBIIICHHON
TPYIAHOCTH;

— aHAIM3MPOBATh  YCIIOBHE  3aJ1a4H,
BBIOMpATH ONITUMAITLHBIT METOJ
pemieHust  3ajadd,  paccMaTpHuBas
pa3IMYHBIC METOIBI;

— CTPOHUTH MOJEIb PEIICHUs 3aJayuH,
MIPOBOJTUTH JI0Ka3aTebHbIC
paccyXJIeHHUs MPU PEIICHUN 3a7auu;

— pemath 3a1a4yM, TpeOyromme nepedopa
BapHaHTOB, IPOBEPKH yCIIOBUH,
BBEIOOPA ONTHUMAIILHOTO Pe3yJIbTaTa;

— aHAIM3MPOBAaTh M HWHTENPETUPOBATH
MOJyYCHHBIC pEIICHUS B KOHTEKCTE
yCIIOBUSI 3aJla4yM, BBIOMPATH PEIICHUS,
HE MPOTUBOPEYAIINE KOHTEKTCY;

— MEPEeBOJUTh TP PEIICHUH  33J[a4d
nHGOPMAIHIO U3 OJHOH (OPMBI 3aITUCH
IPYTyIo, UCTIOJB3Ys npu
HEOOXOJAMMOCTH  CXEMBI,  TaOJIHIIHI,
rpaduKu, TUarpaMMBbi.

B nogceonesnotl yHcuznu u npu usyyeHuu

Opyaux npeomemos:

— pemiath TpPAaKTHYECKUE 3aJa4dl |
3aJla4¥ U3 IPYTUX MPEIMETOB.

— JIOCTUKEHUE PEe3yJIbTaTOB

pazziena «y4eHUK HayqUTCsI»

T'eomempusn

— Bnazners reoMeTpuyecKMMU MOHATUAMU
IpU pelIeHUH 3aJad U HPOBEACHUU
MaTEeMaTHYECKUX PACCYKIECHUM;

— CaMOCTOSITEIBHO dbopmynupoBaTh
OTIpeJIeNIEHUs] TEOMETPUIECKUuX (uryp,
BBIIBUraTh ~ TUIOTE3bl O  HOBBIX
CBOMCTBAax U IpU3HaAKax
reOMETPHUECKUX ¢buryp u
00OCHOBBIBATh WJIM OINPOBEPraTh WX,
0000Imare WIM  KOHKPETHU3UPOBaTh
pe3yabTaThl Ha HOBBIX Kiaccax ¢uryp,
MPOBOJUTh B HECIOXKHBIX CIIydasx
KJ1accu(UKaLuIo GUryp MO Pa3InYHbIM
OCHOBAHHUSM;

— HCCIIEZIOBAaTh ~ YEPTEXH,  BKIIOYAs
KOMOHMHAaIUU ¢uryp, W3BJIEKATh,
UHTEPIPETUPOBATH U MTPe0OPa30BHIBATD
nH(poOpMalNi0, TPEACTaBIEHHYIO Ha
yepTexax;

— pemiatb  3aJa4d  TE€OMETPHYECKOro
colepkaHus, B TOM  4YHCIE B
CUTYyallUsX, KOTJa ajJTOPUTM pELIeHUS
HE cleqyeT SBHO U3  YCIIOBHS,

BBIIIOJIHATH H606XOI[I/IMLIC JJIA
peICHUA 3agaun JOITIOJIHUTCIIbHBIC
IMOCTPOCHUA, HUCCICI0BATh

BO3MOXHOCTb HNPHUMCHCHHUA TCOPEM H

— Wmets  mpeacraBieHue 00

aKCHOMAaTHUYECKOM METOJIC;
BJIAJICTD MMOHATHEM
F€OMETPUYECKUE MECTAa TOYEK
B IPOCTPAHCTBE U  YMETh
MPUMEHATh UX JUISl PELICHUS
3aj1ad4;

YMETH MIPUMEHSATH JISt
peleHnuss  3aJady  CBOKMCTBA
IJTIOCKUX W JIBYTPAHHBIX YIJIOB,
TPEXIPAaHHOI'O YIJIa, TEOPEMBI
KOCUHYCOB M CHHYCOB IS
TPEXTPAHHOTO YIJIa;

BJIAJICTD MMOHATHEM
MEPIECHANKYJISIPHOE  CEUCHHE
NpU3MBbl U yYMEThb NPUMEHATH
€ro MpHu pelICHUH 3a]1ay;
UMETh MPEJCTaBICHUE o
JIBOVICTBEHHOCTH IPaBUJIbHBIX
MHOTOTPAaHHUKOB;

BJIAJICTh MOHATUSIMH
LEHTPAJIIBHOE U TapajuieIbHOE
MPOEKTUPOBAHUE U MPUMEHATH
X TNPU TOCTPOCHUHU CEUECHHI
MHOTOTPAaHHUKOB METOJOM
MPOEKIIUH;

— UMCTh NPCACTABIICHUC (0)




dhopmyn i pelIeHus 3a1a4;

— yMeTh (HOpMyIUpOBaTh U JOKa3bIBATh
TE€OMETPUUYECKUE YTBEPIKICHUS;
BJIAJICTh TOHSATHUSMH CTEPEOMETPHH:
npu3Ma, Napauiesienune]l, MHUpaMHIa,
TETpa’Ip;

UMETh TPEACTaBICHUS 00 aKCcHoMax
CTEPEOMETPUH U CIICACTBUSAX U3 HUX U
YMEThb IPUMEHATh HUX IIPU PELICHUH
3ajau;

YMETH CTPOUTH CceuyeHUs
MHOTOTPAaHHUKOB C HCIOJIb30BaHUEM
pa3IMYHBIX METOJOB, B TOM 4YHCIE H
METO/A CIIEJIOB;

UMETh IpeICTaBICHUE 0
CKPEUIHBAIOIIUXCS TPSIMBIX B
IIPOCTPAHCTBE U YMETHh HAXOIUTH YIoOll
U PaCCTOSTHHE MEXy HUMH,

IIPUMEHATD TEOPEMBI 0
napajuieIbHOCTH TPSIMBIX u
IUIOCKOCTEH B TPOCTPAHCTBE  IPH
peIlICHUH 3a]1a4;

YMETh MIPUMEHATD napajijIeJIbHOE
MPOCKTUPOBAHUE [UIsI  HU300paxKeHUs
¢uryp;

YMEThb NPUMEHATh
NEPIEHANKYIIPHOCTH IPSAMOM Hu

IUIOCKOCTH MPH PEIICHUH 3a]a4;
BJIAACTL HOHATUAMH OPTOTrOHAJIBHOC
IMPOCKTUPOBAHNUEC, HAKIOHHBIC W HUX
IIPOEKIIMH, YMETh NPUMEHSATH TEOPEMY
0 Tpex  IepHeHIUKYJIIpax  IIpHU
pELIECHNN 3a]1a4;

BJIaACTH IIOHATUAMU: pacCToAHnC
Mexay ¢urypaMm B IPOCTPAHCTBE,
o0muii NIEPIIEHIUKYJIISAP JBYX
CKpCIIUMBAIOIHNUXCA TPAMBIX W YMCTb
MIPUMEHSTH UX MPU PELIECHUH 3a/1a4;
BJIaACTH IIOHATHUEM yroua MCXKIOY
pr[MOfI U IIJIOCKOCTBIO U YMCTh
IIPUMEHSTH €r0 IIPU PEIIECHUN 3a/ay;
BJIAZIETh MOHATHUAMU JIBYTPAHHBIA YTOJI,
yroi MEXTY IJIOCKOCTSIMU,
NEPNEHIUKYIAPHBIE  IIJIOCKOCTH U
YMETh IPUMEHATh HUX IIPU pELICHUU
3a1ad4;

BJIaACTH IIOHATUAMHA npusma,
napajuiesenunes u IIPUMEHSTD
CBOMCTBAa  Napajuienenunena  Ipu
pELIEeHNN 3a]1a4;

BJIaAC€Th IIOHATHUEM prlMOer.]'IBHBIfI
napajiiCJICnrIca U IpuMEHATb €ro npu
pELIEeHNN 3a/1a4;

— BJIaJCTh TNOHATHAMHU IMHUpaMuad, BHJbI

pa3BepTKE MHOTIOIDAaHHUKA H
KpaTyauuiem IIyTU Ha
IIOBEPXHOCTU MHOTOTPaHHHUKA;

YMETh pelarh 3aJaud Ha
IJIOCKOCTH METOIaMHU
CTepeoMeTpuH;

UMEThb  NPEIACTaBIEHHUE O

KOHUYECKUX CEUECHHUSIX;
MMETh  TPEJCTaBIIEHHE O
KaCaroUIUuXcs cdepax u
KOMOWHAIIMK TeJl BPAUICHUS U
yMETh MPUMEHATh HX IpHU
pEIlIEeHNN 3a/ay;

INPUMEHATh [PU  PELICHUU
3a1a4 GopMyny pacCTOSIHUS OT
TOYKH J10 IJIOCKOCTH;

BJIQJIETh PA3HBIMHU CHOCOOAMHU
3a/1aHusl IPSIMOM ypaBHEHUSIMU
U yMETb TPHUMEHSTH MpHU
pelIeHnN 3a/1a4;

MPUMEHATh TPU  PEUICHUU
3aad = U JI0Ka3aTelbCTBE
TEOPEM BEKTOPHBIA METOI U
METOJ KOOpAUHAT;

UMETh  NpPEJCTaBICHHE 00
aKcuomax o0bema, IPUMEHSTh
dbopMyIibI 00beMOB
IPSIMOYTOJIBHOT'O
napajuiejenunena, npu3Mbl U

NUpaMHJIbI, TETpadJpa IpH
pEILIEHNN 3a/]a4;

IPUMEHSTh  TEOpeMbl 00
OTHOLIEHUSIX O00BEMOB  IIpH
pEILIEHNN 3a/]a4;

INPUMEHSTh  WUHTerpan  Juis
BbIUMCICHUSI  O0BEMOB  H

MOBEPXHOCTEH TeJI BpalICHUS,
BBIYUCIICHUS IJiomanu
cepuueckoro nosica 1 oobeMa
IaPOBOTO CJIOS;

UMETb  TIPEICTaBIIEHHE O
JBWKEHHUAX B IIPOCTPAHCTBE:
apauIeIbHOM nepeHoce,

CUMMETpUU OTHOCHUTEIILHO
IIJIOCKOCTH, LEHTPaAJIbHON
CUMMETpUH, IIOBOPOTE
OTHOCHUTEIIBHO IPSIMOH,

BUHTOBOW CHMMETpPUH, YMEThb
MIPUMEHATh WX IPU PELICHUU
3az1ad;

NMETh MPEJICTaBICHUE o
IJIOIIA TN OpTOTOHAIBHON
MPOEKIINU;

— UMETh MPEJICTaBICHUE o




NUpPaMHI,  DJIEMEHTHl  IPaBUIBHOU
MUpaMHIbl U YMETh IPUMEHSATH UX NIPU
pEIICHNN 3314,

MMETh IPEICTaBICHUE O TeopeMe

Dlinepa, IIPaBUJIbHBIX
MHOTOTpaHHHKAX;

BJIAJICTh MOHATHEM TUTOIIA M
MOBEPXHOCTEHd ~ MHOTOTPAHHUKOB  H

YMETh MPUMEHSTh €ro MpH PEIIeHUU
3aja4

BJIQJIETh TOHATUSIMU TeJla BpaIICHUS
(munmuHAp, KOHyC, map u cdepa), ux
CCUCHHUS U YMETh NPHUMEHATh UX IpH
pelIeHUH 3a]1aY;

BIIQJICTh  TOHSATHUSMHU  KacaTeJIbHBIE
mpsiMble M IJIOCKOCTH M YMETh
MIPUMEHSTh U3MPHU PELICHUH 33/1a4;
UMETh TMPEJICTABICHUS O BIIMCAHHBIX H
OIMCaHHBIX chepax W yMeTb
MPUMEHSTh UX MPU PELUICHUH 33/1a4;
BIIQJICTh TOHITHSAMH OOBEM, OOBEMBI
MHOTOTPaHHUKOB, Tell BpalleHUs U
MIPUMECHSITh UX TIPU PEIICHUH 3a/1a4;
UMETh TMPEJICTAaBICHHE O pa3BepTKe
UWIMHIpAa W KOHYyca,  IUIOIIAIu
MOBEPXHOCTH IIWIMHIApPA W KOHYCA,
yMETb MNPUMEHATh UX NpPHU PELICHUH
3ajad;

UMETh TMpPEACTaBICHHE O IUIOIIAIN
cheppl U yMeTh NPUMEHATH €ro IMpH
pEIICHNH 33]1aY;

yMETh peliath 3ajaud Ha KOMOWHAINH
MHOTOTPaHHUKOB U T€JI BpaIlICHHUS,;
UMETh TPEACTABICHUE O TOJ00UU B
MPOCTPAHCTBE M YMETh PEIIaTh 3aJa4u
Ha OTHOIIIEHHE O0BEMOB W IUIOIIAIEH
MMOBEPXHOCTEN MOAOOHBIX (pUryp.

TPEXTPaHHOM U MHOTOTPaHHOM
yriie U TPUMEHSTh CBOMCTBA
IUTOCKUX YTJIOB
MHOTOTPaHHOTO  yrja IpH
pelIeHHH 3a/1a4;

UMETh  TPEACTABICHHUS O
npeoOpa3oBaHuU nooous,
TOMOTETUH u yMETh
NPUMEHSATh UX TpPU PEUICHUH
3a/1a4;

yMETh pelarh 33Ja4d  Ha
TUIOCKOCTH METOJIaMH
CTEepeoMeTpuH;

YMETh TNPUMEHSTH (HOpMyIIbI
00BEMOB TIPH PEIICHUH 3a/1a4

B noeceonesnoil sicuznu u npu usyyeHuu

opyaux npeomemos:

— COCTaBJISITh C MCIIOJIb30BAaHHEM CBOWCTB
Te€OMETPUUYECKUX buryp
MaTEeMaTHYECKUE MOJICITH IS PEIICHUS
3alad  MPAKTUYECKOro XapakTepa U
3aJad W3  CMEXKHBIX  JUCITUIUIVH,
WCCIIEIOBATh TOJYYCHHBIE MOJAETH U
WHTEPIPETUPOBATH PE3YIIhTAT

Bexmoput u —Brnagerb noHATHSMU BeKTOpbl U uX |— JlocTuxkeHue pe3ynbTaTOB
Koopounamol 6 KOOPJIMHATHI, pasnena «y4eHUK HayIuTCs,
hpocmpancmee —yMETh  BBIIOJHATH  ONEpPalUM  HAJA |— HAXOAUTh 00BeEM
BEKTOpPaMU; napajienenumneaa n
—HCIOJIE30BaTh CKAIIPHOE MMPONU3BEICHIE TeTpasapa, 3a/laHHbBIX
BEKTOPOB TP PEIICHUHU 33/1a4; KOOpAMHATaMH CBOMX BEPIINH;
—NOpUMEHATh  ypaBHEHHE  IUIOCKOCTH, | — 3a/1aBaTh MIPSAMYO B
(dhopMyIly pacCTOSIHUS MEXIY TOUYKaMH, MPOCTPAHCTBE;




ypaBHeHHe chepbl IPH PELIEHUH 331a4; |— HAaXOOWTh  PACCTOSHUE  OT
—INPUMEHSATh  BEKTOPbI U METOJ TOYKH JI0 IUIOCKOCTH B
KOOpJMHAT B  MPOCTPAHCTBE  IPH CHCTEME KOOP/IHAT;

pEeLIeHNH 3a1a4 — HAaxOIUTb PACCTOSHUE MEXKIY
CKPEIIHBAIOIIUMUCS
NpsIMBIMHM,  3aJaHHBIMH B
CHUCTEME KOOpJAMHAT
Memoowu — Hcnonb30oBaTh  OCHOBHBIE  MeTOIBI |[— JlocTmxkeHHE pe3yJIbTaToB
MamemamuKu JOKa3aTeNbCTBa, IIPOBOJIUTH paszena «y4eHUK HayquTCs»;
JI0Ka3aTeJIbCTBO U BBLINOJIHATE |— TPUMCHATH  MaTeMaTHYCCKHE
OIIPOBEPIKEHUE; 3HaHUS K  HCCIEAOBAHMIO
— IIPUMEHSATH OCHOBHBIE METOJIbI OKpPYXKaroIIero Mupa
pelIeHusT MaTEMaTUYECKUX 3a/1a4; (MozmenupoBaHue (PUINIECKUX
— Ha OCHOBE MAaTEMATHYECKUX IIpo1eCcCoOB, 3alaun
3aKOHOMEPHOCTEN B Ipupoze HKOHOMHUKH)
XapaKTepU30BaTh KpacoTy u

COBEPLICHCTBO OKPYJKAIOLIEro MHpa H
IIPOU3BEICHUN HCKYCCTBA;

— INPUMEHATH POCTEHIINE IPOrPaMMHbIE
CpencTBa U JJEKTPOHHO-
KOMMYHHKAIlMOHHBIE  CHUCTEMBI  IIpU
pELIeHNN MaTEMAaTUYECKUX 3a/1a4;

— II0JIb30BaThCs TIPHUKJIATHBIMU
porpaMMaMu 51 porpaMMamMu
CHMBOJIBHBIX BBIYMCIICHHUI JUIST
HCCIIEIOBAHUS MaTEMATHIECKHUX
00BEKTOB
Hcmopusa — MMETh TIPEJICTaBICHHE O  BKJIAJC |— JOCTHIKEHHUE pe3yIIbTaToOB
Mamemamuxku BBIIAFOIINXCS MATEMATHKOB B Pa3BUTHUE paszzela «y9YeHHK HayIUTCs
HAYKH;
— MOHUMATh pOJIb MaTeMAaTHKH B

pa3Butuu Poccun

COJAEP KAHUE KYPCA MATEMATHUKH 10 - 11 KJIACCOB

Aure0dpa 1 Ha4YaJIa MATEMATHYECKOI0 aHAJIN3a
10 xknacc

IMoBTOpenue kypca anredpol 7 — 9 (8 u)
Hcnonb3oBanue cBOMCTB U TpadukoB (YHKIUI NpU peUIeHUM YpaBHEHUH U HepaBeHCTB. Merton
uHTepBasioB. PyHKuuu. OO6nacTe ompeneneHuss U MHOXKECTBO 3HaueHHMH. IlocTpoenue rpagpukoB
(byHKIWH, 3aIaHHBIX PA3IMYHBIME CITOCOOaMHU.
MHoxecTBO. XapaKTepuCTHYEeCKOEe CBOIMCTBO, 3JIEMEHT MHOXKECTBA, MyCcTOe, KOHEYHOEe, OECKOHEUHOe
MHOXecTBO. CrmocoObl  3amanusi MHOXecTB IlogmHOXKecTBO. OTHOIICHHS TPHHAIJICKHOCTH,
BKJIIOYEHHUs, paBeHcTBa. Onepanuu Hajx MHOoxecTBamu. Kpyru Ditnepa. Koneunsle n 6eckoHEUHbIE,
CUETHBIC W HECUETHBIE MHOKECTBA.
Jloruka. VcTUHHBIE ¥ JIOKHBIC BBICKA3bIBaHHUsS, OIEPAllMd Hal BbICKa3biBaHUSMH. CBS3b
BBICKa3bIBaHUI C MHOXKECTBaMH. KBaHTOpBI CYIIECTBOBAaHUS W BCEOOMIHOCTH. 3aKOHBI JIOTUKH.
Pemienue nornueckux 3ajau ¢ UCHOIb30BaHUEM KPYroB Diinepa.
Ymozakmouenns. OO0CHOBaHUS M JOKA3aTeNbCTBO B MaTeMaTtuke. Teopembl. Buasl MaTemMaTndecKix
YIBEpXKACHUNA. Buodsl oOokaszamenvcmse. Mamemamuueckas uHOyKyus. Ymeepocoenus: obpamuoe
OaHHOMY, NPOMUBONOJNIONCHOE, 0OPAMHOE NPOMUBONONONCHOMY OaHnHOMY. IIpU3HAK W CBOWCTBO,
HE00XO0/IMMBIE U IOCTATOYHbIE YCIOBHUS.
Bxoonoti konmpons. /[uacnocmuyeckas konmpoavhas paboma 8 popmame OI'D



Jeaumocthb unce (14 4)

[lonsatne nenumocTtH. JlenuMoCTb CymMMbBl M npousBeneHus. [lenenwe ¢ ocrarkom. IIpusHaku
nenuMoctu. CpaBHeHUS. PellleHre ypaBHEHUM B LEIbIX YKCIIaXx.

Konmponvnasn paboma Ne 1 no meme «/{enumocms uuceny

MHoroujieHbl. AJiredOpanyeckue ypapuenus (35 4)

MHorowieHbl 0T oaHOro nepemeHHoro. Cxema I'opuepa. Muorowien P(X) u ero kopenb. Teopema
besy. CnencrBus u3 reopeMsl besy. Anrebpanueckue ypaBHeHus. JlemuMocTh qBywieHoB X + a™ Ha
x + a. Cummerpuyeckrue MHOTOWIEHbl. MHOIOUYJIEHbl OT HECKOJIBKUX IEepeMEHHbIX. DopMylibl
COKpaIIEHHOTO YMHOXXEHUS JIJ1s cTapiux creneHed. bunom Herorona. CucteMbl ypaBHEHHUM.
VYpaBHeHus1, coneprkalue 3Hak Moayiis. HepaBeHcTBa, coseprkaiiye 3HaK MOYJIs.

Konmponvnas paboma Ne 2 no meme «Mrnocounenvl. Aneebpauueckue ypasHeHus»

Konmponvnasn paboma Ne 3 no meme « Ypasnenus u nepaseHcmaa, cooeparcaujue 3HaK MOOYIA»
CreneHb ¢ aeicTBUTEILHBIM NoKa3aTeaeM (16 4)

JlevicTBuTenbHbIe yncia. beckoHeuHo yObIBaromasi reoMeTpuieckas mporpeccus. ApupmMeTndecKuii
KOpEHb HaTypajabHOU cTeneHu. CTeneHb ¢ HaTypalbHbIM U ACHCTBUTENbHBIM I10KA3aTEISIMU.
Konmponvnasn paboma Ne 4 no meme « Cmenens ¢ OeticmeumensHblM NOKazamenemy»

Crenennast pynkuus (204)

Crenennas ¢yHKuus, ee cBoiicTBa u rpaduk. B3ammuo oOpatHble (yHKIMH. CloXHBIE (YHKIIHH.
HpobHo-nuneitnas ¢yHkuusa. PaBHOCWIbHBIE ypaBHEHUST U HepaBeHCTBa. VppauuoHanbHbIe
ypaBHeHus. ppannoHaibHble HEPaBEHCTBA.

Koumponvnas paboma Ne 5 no meme « Cmenennasn gpynkyusy

Iloxka3zarenbHas pynkuus (16 4)

[TokazarenbHas ¢yHkus, ee cBoictBa W rpaduk. [lokazatenbHble ypaBHeHHs. [lokazaTenbHbie
HepaBeHcTBa. CHCTEMBI T0Ka3aTeIbHBIX YPaBHEHUI U HEPABEHCTB.

Koumponvnas paboma Ne 6 no meme «llokazamenvras ¢pyukyus»

Jlorapumnueckas pynkuus (22 1)

Jlorapudmsl. CBoiictBa norapudmoB. JlecsiTuunbie U HaTypaibHble Jorapudmel. Jlorapupmudeckas
¢bynkuus, ee cBoiictBa u rpaduk. Jlorapudpmudeckue ypaBaenus. Jlorapupmudeckne HepaBeHCTBA.
Koumponvnas paboma Ne 7 no meme «Jlocapugpmuueckasn gpynxyusy

Tpuronomerpnueckue ¢popmyJisi (3149)

Pannannas mepa yrna. IloBopoT Touku BOKpyr Hadana koopauHat. OnpeneneHue cuuyca, KOcCuHyca u
TaHreHca yriia. 3HaKd CHHYCa, KOCUHYCa M TaHT€HCAa. 3aBUCUMOCTh MEXIy CHHYCOM, KOCMHYCOM U
TaHI€HCOM OJHOTO W TOro XK€ yria. TpuroHomerpuueckue toxzaecrtsa. CHHYC, KOCUHYC U TaHTE€HC

yrioB a u —a. @opmynsl crnoxeHus. CHHYC, KOCHHYC U TaHI'€HC JBOMHOrO yria. CHHYC, KOCUHYC U
TaHTeHC MOJOBUHHOTO yria. ®opmysnsl npuBeneHus. Cymma u pa3HocTh cuHycoB. CyMMa M pa3HOCTh
KOCHHYCOB. lIpon3Benenue CHHYyCOB U KOCUHYCOB.
Koumponvnas paboma Ne 8 no meme « Tpuconomempuueckue popmynvl»
Tpuronomerpnyeckne ypapHenus (24 4)
VYpaBHeHuss COS X = a, Sin X = a, tg X = a. TpuroHomeTrpuyeckue ypaBHEHHsS, CBOMISIIMECT K
anreOpanyeckuM. OJHOPOJAHbIE M JMHEWHBIE ypaBHEHHMs. MeToJbl 3aMeHbl HEU3BECTHOIO U pa3-
JIOKEHUSI HA MHOKUTENIH. METO/T OLIEHKH JIEBOM M MPAaBOW YacTe TPUTOHOMETPUUECKOTO YPaBHEHUS.
CucreMpl TPUrOHOMETPUUYECKUX YPaBHEHUM. TpUrOHOMETPUYECKNE HEPABEHCTBA.
Koumponvnas paboma Ne 9 no meme « Tpuconomempuyeckue ypagHeHus»
IMoBTOpeHHe Kypca ajreGpbl H HA4YaJ MaTeMaTH4YecKoro aHam3a 10 kiacca (244)
CrenenHasi, moka3aTtenbHas U jorapupmuyeckas GyHkuuu. PemeHne moka3aTeNbHbBIX, CTEIEHHBIX U
norapuMHUUECKUX ypaBHEHMH. PemieHne Moka3aTeNbHBIX, CTENEHHBIX M  JOrapuPpMHUECKUX
HEpaBeHCTB. Tpuronomerpuuyeckue ¢Gopmynsl. TpuUrOHOMETpHUUECKHE TOXKJecTBa. PerieHue
TPUTOHOMETPUYECKUX YPAaBHEHHM. Pemenne cucreM MoOKa3aTeNbHBIX M JIOTapU(DMUUIECKUX
ypaBHEHUH. TeKCTOBBIE 3a/1a4l Ha MPOLEHTHI, IBHKECHHE.
Umoeosas konmponvuas paboma 6 popmame EI'D

Auredpa m HaYaJ1a MaTeMAaTHYECKOr0 aHAIN3a

11 kaace

IToBTOpenune kypca 10 kaacca (84)
Anrebpanyeckue, okasarejabHble, JorapupMuyecKkue, TPUrOHOMETPUUECKHUE BBIPAXKEHUS, YPAaBHEHMUS,
HEPABEHCTBA. DJIEMEHTHI JIOTUKU U TEOPUU MHOKECTB. DyHKIIMY.



Bxoowoii konmpone. /Juacnocmuueckas koumponvras paboma

Tpuronomerpuueckue pynkuuu (26 1)

OO6mactp oOmpeneeHuss W MHOXXECTBO 3HAUCHWM TPUTOHOMETpUYecKux (yHKIuil. YeTHOCTH,
HEYETHOCTh, IMEPUOJANYHOCTh TPUTOHOMETpUYEeCKHX (yHKUuH. CBoHCTBa (YHKIMH y=COSX H €&
rpaduk. CBoiictBa pyHKIMH y=sinxX u e€ rpaduk. CBolicTBa pyHKINU y=tgx u e€ rpaduk. OOpaTHbIC
TPUTOHOMETPHUYECKUE (DYHKIHH.

Konmponvnas paboma Ne 1 no meme « Tpueonomempuueckue gyukyuu»

IMpounsBoanasi n eé reomerpuyeckuii cmpic (30 u)

IIpenen mocnemoBarenbHOcTH. HempepbiBHOCTh (yHKmmu. OnpeneneHue mnpou3BogHoW. [IpaBmia
muddepennupoBanus. [IpousBognas crenenHoi ¢yHkiuu. [IponsBogHbie 3eMeHTapHBIX (DYHKIUH.
I'eomeTpryeckuii CMbICI IIPOU3BOJAHOM.

Konmponvnas paboma Ne 2 no meme «Ilpouszsoonas u ee ceomempudeckuii CMulCa»

[IpumeHeHne MPON3BOAHOI K HccaenoBannio GyHkuui (28 u)

Bospactanue u yobsiBanue GyHKIUU. DKcTpeMyMbl GyHKIMU. Hanbomnbiiee 1 HauMeHbIee 3HaYCHHS
¢ynkuuu. [IponsBoaHas BTOpOro MOpsiiKa, BBIIYKIOCTh W TOYKH meperunda. [locrpoenue rpadukos
hyHKIHHA.

Konmponvnasn paboma Ne 3 no meme «llpumenenue npouze00Holl K UCCI€008AHUIO HYHKYUUY
IlepBooOpa3nast u uaTerpas (21 1)

[TepBooOpasnas. I[lpaBuna HaxoxaeHus mnepBooOpa3zHbIX. [lomans KpPUBOJIMHEWMHOW TpaIleluH.
Wuterpan u ero Beruucienue. [lpuMenenne nHTErpaaoB 1isl perieHnus Gu3ndeckux 3aaau.
Koumponvnas paboma Ne 4 no meme «llepeoodpasnas u unmezpan»

Komounaropuka (16 u)

[IpaBmwio mnpousBeneHus. Pasmemenus ¢ mnosropeHusmu. IlepecranoBku. Pasmemienus 0e3
noBTopeHuit. Coueranus 6e3 moBTopenuii u 6uHoM HproToHA.

Koumponvnas paboma Ne 5 no meme « Kombunamopuxay

DaemMeHTBbI Teopuu BepositHocTeidi (20 )

BepositHocTh  coObITHs. Cro)keHuE BepoATHOCTENW. BeposTHOCTh NpOM3BEAECHMSI HE3aBUCHUMBIX
COOBITUH.

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

Kommiekcubie unciaa (15 )

CrnosxeHue 1 yMHOKEHUE KOMIUIEKCHBIX yucesl. MoyIb KOMIUIEKCHOTO YKciia. Beruntanue u nenexnue
KOMIUIEKCHBIX 4Hcel. ['eomerpuueckas MHTEpIpeTanus KOMIUIEKCHOTO Yucia. TpUroHoMeTpudeckas
¢opma komiuiekcHoro uucna. CBoiicTBa Moaynas W apryMmeHTta. KBajpaTHoe ypaBHEHHE C
KOMILIEKCHBIM HeU3BECTHBIM. [Ipumepsl penienns anreOpanyeckiux ypaBHEHUH.

Konmponvnas paboma Ne 7 no meme «Komnnexcnvie uuciar

YpaBHeHHUsI 1 HEPaBEHCTBA ¢ AByMs nepeMeHHbIMH (10 1)

JInHeliHbIE ypaBHEHUSI M HEPABEHCTBA C JBYMs INEepeMeHHbIMHM. HenwHeiiHple ypaBHEHHS U
HEpaBEHCTBA C JIByMs IepeMeHHbIMH. MeTo] HHTepBajioB. M300paxeHne Ha KOOPAWHATHOMN
IJIOCKOCTH MHO’KECTBA PEIIEHUN YpaBHEHUH M HEPABEHCTB C JBYMs NEPEMEHHBIMH U UX CHCTEM.
[IpumeHeHHEe MaTEMaTHMYECKUX METOAOB JUIsl PELIECHUS COJEP)KATENIBHBIX 3a1ad M3 pa3iIu4HbIX
oOractell HAyKH U NpakTUKU. IHTepripeTanys pe3ysabpTaTa, yU€T peaabHbIX OrpaHUYCHHH.
Koumponvnas paboma Ne 8 no meme « Ypasnenus u nepasencmea ¢ 08yms nepemenHbLMIUY

Hrorosoe noropenne ( 30 u)

Hmozosas konmponvnas paboma 6 popmame EI'D

I'eomerpus
10 kiacca

IloBTOpEeHue kKypca reomerpuu 7 - 9 kiaaccos (4 1)
VYriel W OTpe3KH, CBS3aHHBIE C  OKPYXXHOCTHIO. PereHue  TpEeyrojbHHKOB.  peIIeHUE
YEeThIPEXyTOJbHUKOB.
Bxoonoti konmpons. /[uacnocmuyeckas konmpoavhas paboma 8 popmame OI' D
Bgenenue B crepeomerpuio (6 1)
[Ipeamer crepeomerpun. OCHOBHBIE TOHSATHS CTEpeOMETpuu (TOUYKa, TpsiMasi, TUIOCKOCTb,
MIPOCTPAHCTBO) U aKCUOMBI cTepeoMeTpuu. [lepBbie caeacTBUS U3 AKCUOM.
Konmponvnas paboma Ne 1 no meme «Bgeodenue ¢ cmepeomempuio»



IMapa/ieJJbHOCTH MPSIMBIX U IJIOCKOCTEH (33 4)

Ilepecekaromuecs, napajulelbHble M CKpeluBamomuecs npsamele. llapamnensHocTs mpsiMON U
IIJIOCKOCTH, NMPU3HAK M CBOMCTBA. YTOJ MEXIY NPAMBIMHA B MHpPOCTpaHCTBE. lleprneHnuKyasspHOCTh
MPSMBIX.

[TapannensHOCTh TUIOCKOCTEN, MPU3HAKK U cBOicTBa. [lapamiensHoe npoekTupoBanue. M3obpaxenue
MIPOCTPAHCTBEHHBIX (PUTYD.

Terparap u napannenenunes, kyo. Ceuenus Kkyda, Ipu3Mbl, TUPAMU/IBL.

Konmponvnasa paboma Ne 2 no meme «llapanienvbHocms npamsix, RPAMOU U NIOCKOCIIUY
Koumponvnasa paboma Ne 3 no meme «llapannenbHocms npsambiX. CKPeWUBarOWUecs npsamvlen
Konmponvnas paboma Ne 4 no meme «napanieibHocms ni0CKOCmen»

Konmponvnasa paboma Ne 5 no meme « Tempaszop u napannenenuneoy

IMepneHAUKYJAPHOCTH NPSAMBIX H IUIOCKOCTEM (27 4)

[lepneHUKYISAPHOCTD IPSMOM U IUIOCKOCTH, IPU3HAKU U CBOWCTBA. [leprieHauKynsp U HaKJIOHHAs.
Teopema 0 Tpex neprneHIUKYIspax. YToJl MEXAY NMPsSAMOM M IUIOCKOCThbIO. PaccTosiHMe OT TOUKM A0
IUIOCKOCTH. PaccrosHue oT mpsMoi [0 MIockocTu. PaccTosHue Mexay napamuiedbHbIMU
IUIOCKOCTAMU. Paccmosnue medxcoy cKpeuusarouumMucs npamolymu.

[lepneHIUKYNSAPHOCTD IUIOCKOCTEH, NpPU3HAKU W CBONCTBA. /J[ByepanHblil Y20a, JAUHEUHbll Y20
0gyepannozo yena. Ilnowaos opmo2oHanibHOU NpoeKyul MHO20Y201bHUKA.

Koumponvnas paboma Ne 6 no meme «llepnenouxyniaprocms npsamou u nioCKOCmu»

Koumponvnasa paboma Ne 7 no meme «nepneHOUKynsp U HAKIOHHble. Yeon medcoy npiamol u
NJI0CKOCMbIO)

Koumponvnas paboma Ne 8 no meme «/[eyepannsiii yeon. Ilepnenouxynsaprocms niockocmetiy
Muororpannuku (14 1)

[ToHsiTHE MHOTOTpaHHUKA, BEPIIUHBI, peOpa, 'paHu MHOTOTpaHHUKA. Pazeepmia. MuozoepanHvle yeivi
Buinyxnvie mnozoepannuxu. Teopema Diinepa.

[Tpu3ma, ee ocHoBaHue, OOKOBbIE pedpa, BHICOTA, OOKOBASI U MOJIHAS TOBEPXHOCTH.

[Ipsimas u naxnonnas npusma. llpaBuinbHas npusMma.

[Mupamuna, ee ocHoBaHUEe, OOKOBBIE pedpa, BbICOTA, OOKOBasl M MOJHAsE MOBEPXHOCTH. TpeyroyibHas
nupamuja. [lpaBunbHas nupamuna. Ycevennas nupamuoa.

Cummempus 6 Kybe, 6 napainenenunede, 8 npusme u nupamuode. llonamue o cummempuu 8
npocmpancmee (YeHmpaibHas, oceas u 3epkanvhas). Ilpumepvl cummempuii 8 OKpyscarouiem mupe.
IIpencraBnenue o NpaBUIbHBIX MHOTOIPAHHHUKAX (TETpa’ip, KyO, OKTasAp, JOJAEKAdIp U UKOCAIAP).
Konmponvnas paboma Ne 9 no meme « MnocoepanHukuy»

BexTopsl B npocTpancTse (8 4)

[TonsiTue BekTOpa B mpocTpaHcTBe. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. Cii0’K€HUE U BHIYUTAHUE
BEKTOpOB. KoJummHeapHble BEKTOPBI. Y MHOKEHHE BEKTOpa Ha 4Mcio. Pa3noxkeHue BEKTOpa MO ABYM
HEKOJUIMHEapHbIM  BekTopaM. KowmmimanapHele BekTopbl. PasnmoskeHue BekTopa 1O TpeM
HEKOMILIAHAPHBIM BEKTOpaM.

Koumponvnasa paboma Ne 10 no meme «Bexmopwi 6 npocmpancmee»

IMoBTopenue kypca reomerpun 10 kiaacca (13 )

HUmoecosas konmponvuas paboma 6 popmame EI'D

I'eomeTpus
11 knacca

IToBTOpenue kypca reomerpuu 10 kiaacca (S 4)
[TapamnenpHOCTh MPSAMBIX M IJIOCKOCTEN B HpOCTpaHcTBE. llepneHIuKynspHOCTH MNpSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE. MHOrorpaHHUKW. BpluucieHne  miomafed  MOBEPXHOCTH
MHOTOTpaHHUKOB. BEKTOpHI B IpocTpaHCTBE
Metoa koopaunat B npocrpancrse (20 )
[IpssmoyronbHasi cucteMa KOOpAMHAT B MpocTpaHcTBe. KooOpaMHATE TOUKM M KOOPAMHATHI BEKTOpA.
CBsi3p MEXIy KOOpPAMHATaMU BEKTOPOB M KOOpAMHAT Touek. IIpocTeiimue 3agaun B KOOpAMHATAX :
HaXO0XJECHUE KOOPAMHATBI CEPEAMHBI OTPE3Ka, BBIUMCICHHWE IJIUHBI BEKTOpa IO €ro KOOpAWHAaTaM.
®dopmysa pacCTOSHUS MEXAY IBYMS TOUKaMU. Y paBHEHHE CheEpBhl.
VYron mexay Bekropamu. CKalsipHOE IPOU3BEACHNUE BEKTOPOB.



JBmwxenusa. IloHsTe CcHUMMETpUHM B MPOCTPAHCTRBE. [lenTpanbHast cuUMMETpUs. 3epKajbHas
cummMetpust. OceBast cummetpust. [lapamnensaslit nepeHoc. Ilpeobpasosanus noooous™. CummeTpus B
KyOe, mapajuienenumnesae, npusme u nupamue. I lpuMepsl CHMMETPUU B OKPY’KalOIIEM MUDE.
Koumponvnas paboma Ne 1 no meme «Koopounamsi u 6ekmopul 6 npocmpancmeey

Konmponvnas paboma Ne 2 no meme «/[sudicerust 6 npocmpancmee

Huaunap, konye u map (21 4)

Tena Bpamenus. [ToBopor Bokpyr npsmoit. Huwmunap. Iliomans nmoBepxHocTn uuiauHiapa. Konyc.
VYceuennslii konyc. [Inomans noBepxnoctu konyca. Cdepa u map. YpaBuenue chepsl. Bzaumuoe
pacnosnoxenue cepsl u miockoctu. Kacarenpnas minockocts k cepe. [Lnomans cepsl.

Bzaumnoe pacnonoscenue cghepvr u npsamoiu. Cehepa, enucannas 8 yuiuHOpUYecKyr0 nNOGEPXHOCHb.
Coepa, enucannas 6 kouuueckyio nogepxnocw. Ceuenus yununopudeckou nosepxnocmu. CeueHust
KOHU4eCKOU NO8EePXHOCU.

Konmponvnasn paboma Ne 4 no meme «Lununop, konyc, wapy

Oo0bembI Te (28 u)

[Tonsatue obwvema. OOBeM npAMOYrosbHOrO mnapamienenunena. OO0beM NPSIMOYTOJbHON NPHU3MBI,
OCHOBaHUEM KOTOPOU SBJISETCS MPAMOYTOJIbHBIA TPEYTOJIbHUK.

OOBeM npsMoit 1 HaKJIOHHOW Tpu3Mbl. OOBEM MUPaMHUIBL.

O6beM u KoHyca. Beruucinenue 005eMOB Tel ¢ OMOIIbI0 nHTerpana. O6beM KoHyca.

[ap u cdhepa, ux ceuenus. KacarenpHas miiockocts k chepe. O0beM mapa u mwiomans chepsl. OobeM
[IApOBOTO CErMEHTA, IAPOBOT0 KOHYCA, CEKTOpa. Y paBHEHHE C(hephl U MIOCKOCTH.

Konmponvnas paboma Ne 5 no meme « O6vemvl MHO20SPAHHUKOB»

Koumponvnas paboma Ne 6 no meme « Obvemvl men 8pawyeHus»

Hrorosoe nosropenne kypca reomerpun 10-11xinacco. Metoabl penieHnsi cTepeoMeTpPUYECKUX
3axad (284)

MeTtoa 1onoaHUTENbHBIX MocTpoeHuid. KoopannatHelii Meton. Metos miomaneil. Meron o0beMoB.
Merox noxoOus.

Boruncnenue paccToSsHUN MeXy NPSMBIMU U IJIOCKOCTSIMU, OT TOUYKHU J0 IPSIMOHN U J10 IJIOCKOCTH.
Brruncnenue yrioB Mexy NPSMBIMU, TUIOCKOCTSIMH, MIPSIMOM U TNIOCKOCTBIO. YpasHeHue
naockocmu®. Boiuucienue paccmosiHus Mexcoy npsamulM, BPAMOU U HIOCKOCMbI0 MEMOOOM
KoopOuHam .

Hmoeosas konmponvras paboma 6 popmame EI'D

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O MATEPHUAJIA
1O KYPCAM

Aure0pa 1 Ha4aJ1a MaTEeMAaTHYECKOr0 aHAIN3a

10 kaace

Ne | HasBanue Tembl KonnuecTtso Konunuectso
9acoB KOHTPOJIBHBIX

pabot

1 Anrebpa 7- 9 kiacc (HOBTOpEHHE) 84 1

2 JlenuMocTh uncen 144 1

3 MHorousieHsl. Ainredpanueckue ypaBHEHHUsI. 354 2

4 CreneHb ¢ IeHCTBUTENBHBIM MOKa3aTelIeM 16 4 1

5 CrenenHas GyHKIUS 20y 1

6 [TokazarenpHast QyHKIHS 16 q 1

7 Jlorapudmuueckasi pyHKIUSI 224 1

8 Tpuronomerpuyeckue GopMyIibl 314 1

9 TpuroHomeTprudeckue ypaBHEHHs 244 1

10 | IToBTOpeHue kypca anreOpbl M Hayal MaTEeMaTHYECKOIro 184 1

anayimsa 10 xiacca
Hroro 204 4 11

Auredpa 1 Ha4YaJ1a MaTeMAaTHYeCKOI0 aHAIN3a




11 kaacc

Ne Haszeanue temsl KonuuectBo KonuuectBo
94acoB KOHTPOJIbHBIX
pabot
IToBTOpenue kypca 10 kiacca 8 1
1 | Tpuronomerpudeckue GyHKIUNA 26 1
2 | IlpousBosHas U €€ TEOMETPUUYECKHI CMBICTT 30 1
3 | IlpumeHeHnEe TPOU3BOIHON K UCCIICOBAHUIO (PYHKITUI 28 1
4 | TlepBooOpa3Hasi ¥ MHTETrpal 21 1
5 | Kombunaropuka 17 1
6 | DneMeHTHI TEOPUH BEpOSTHOCTEH 20 1
7 | KommuiekcHble yncna 15 1
8 | YpaBHEeHUS U HEPABEHCTBA C ABYMS IIEPEMEHHBIMHU 10 1
HroroBoe moBTOpeHME 30 1
Hroro 204 4 10
I'eomeTpus
10 kacc
Hazpanue Tembl KonuyectBo KonuyectBo
9acoB KOHTPOJILHBIX
pabor
[ToBTOpEeHue Kypca reomeTpun 7-9 KiaccoB 4 1
BBenenue. AKCHOMBI CTEPEOMETPUU U UX CIIEICTBUS. 6 1
[TapannenbHOCTh MPSIMBIX U IJIOCKOCTEH. 33 4
[lepneHIUKYASIPHOCTD MPSIMBIX U TIOCKOCTEH 27 3
MHororpaHHUKH 14 1
BekTophl B mpocTpaHcTBE 8 1
[ToBTOpenue kypca reomerpun 10 knacca 10 1
Hroro 102 12
I'eomerpus
11 knace
KonuuectBo KonnuectBo
HanmenoBaHue pa3aenoB u TeM 1acos KOHTPOJIbHBIX
pabor
[ToBTOpenue kypca reomerpun 10 kiacca 5
MeTto1 KOOpAMHAT B IPOCTPAHCTBE. J[BHKEHUS 20 2
LMuHap, KOHYC U map 21 1
OOBemBbI TET 28 2
Hrorosoe noBropenue kypca 10-11 knacca. Meroasl penieHus 28 1
CTEPEOMETPUIECKUX 3a/1au
Hroro: 102 6

YYEBHO-METOJANYECKOE OBECIIEYEHHUE

1. AnreOpa u Havajma MaTemaTuueckoro anammsza. 10 kmacc: yueb. ams oOmeoOpaszoBar.
yupexaeHuit : 6a3oBbiil U npoduin. yposau / [FO.M. Konsrun, M.B. TkauéBa, H.E. ®€noposa,
M.J. labynun]; nox pen. A.b. XKmwxuenko. — M. : IIpocemmenue, 2018.




11.

Anrebpa W Havasa MaTeMaTHYecKoro aHammsa. 11 kmacc: yde0. mims oGmieoOpa3oBar.
yupexaeHui : 6a3oBbiii 1 podun. yposuu / [FO.M. Konsrun, M.B. Tkauésa, H.E. ®&nopona,
M.U. lla6ynun]; mox pea. A.b. Kmwxkuenko. — M. : [Ipocsemienue, 2018.

I'eometpus. 10-11 kimaccwr : yueb. st oOmieoOpa3oBar. yupekIeHUN: 0a30BBIA U MPOQUIL.
ypoBuH / [JI.C, Atanacss, B.®. byry3os, C.b. Kagomies u ap.]. - M.: «IIpocsemenune» - 2017.
[Tporpammbl  0011€00pa30BaTENbHBIX YUPEXKICHHA. Anredpa W Hadala MaTeMaTHYECKOTrO
ananuza. 10-11 kmaccsl. CoctaBurenb bypmuctpoBa Tarbsina AnToHoBHa — M.: [IpocBenienue,
2015.

[Iporpammel o0mieoOpazoBatenbHbIX yupekaenuit. ['eomerpus. 10-11 kmaccel. CocTaBUTENH
BbypmuctpoBa Tatesina AuToHOBHA — M.: [IpocBemenue, 2015.

Anrebpa W Hayana maremaTudeckoro aHanu3a. [lumakrtuueckue wmatepuansl. 10 kiacc:
6a3oBbiii ypoBenb / [M.M.1labynnn, M.B. Tkauésa, H.E. ®&nopora, O.H. Jlo6poBa]. M.:
IIpocsenienue, 2016.

Anrebpa W Havajga MareMaTuyeckoro asanuza. Jlumaktuueckue wmarepuansl. 11 kiacc:
0a3oBblii U yrnyonéuusiii ypoens / [M.W.1labynun, M.B. Tkauésa, H.E. ®énopora, O.H.
JHo6poga]. M.: IIpocsemienue, 2016.

A.I1. EpmoBa, B.B. I'ono6oponsko. CaMocTosTENbHBIE U KOHTPOJIBHBIC Pa0OTHI 10 anredpe u
Havyanam aHanmu3a g 10 — 11 k. (pa3sHOypoBHEBBIE IUIAKTHYECKHEe Matepuanbl) / M.:
Wnekca, 2015.

b.I'. 3uB Jlunaktudeckue maTepuaibl o reomerpun s 11 k. / M.: IIpocsemenue, 2014.

. A.Il. Epmosa, B.B. I'ono6oponsko CaMocTosITeIbHBIE U KOHTPOJIBHBIE PA0OTHI IO TEOMETPUHN

s 10 ki1. (pa3HOYpOBHEBBIE AUaKTUYecKue Matepuaisl) / M.: Mnekca, 2016.

E.M. PabunoBny 3amauu M ynpakHEHHS Ha TOTOBBIX uepTexax. ['eomerpus / M.: Unekca,
2001.

Cnucok aumepamypul 0na 00yuaruyuxcs.

1.

AnreOpa m Havanma wmaremarmdeckoro aHamusa. 10 kimace: ydeb. st oOmieoOpasoBar.
yupexaeHu : 6a30Bbiif 1 podui. yposuu / [FO.M. Konsarun, M.B. Tkauésa, H.E. ®&nopoaa,
M.U. laGynun]; nox pea. A.b. Kmwxuenko. — M. : [Ipocsemienue, 2018.

Anrebpa M Hauanma mareMmarudyeckoro aHanmuza. 11 ximacc: yweb. s oOmieoOpasoBar.
yupexxaeHuit : 6a3oBbiil 1 npodui. yposuu / [FO.M. Konsrun, M.B. Tkauésa, H.E. ®&noposna,
M.J. abynun]; nox pen. A.b. XKmwxuenko. — M. : [Ipocemmenue, 2018.

I'eomerpusa. 10-11 wmaccer : y4eb. nmsi oOmeoOpa3oBar. yupexaeHui: 0a30BbIA U TPOQHIL.
ypouu / [JI.C, Atanacss, B.®. byry3os, C.b. Kagomues u ap.]. - M.: «IIpocemienune» - 2017.

HNurepHeTr-pecypcnl

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

http://www.informika.ru/  ®enepanbHoe rocymapcTBeHHOe YyupekaeHue «l ocymapcTBeHHBIN
HAaYYHO-HMCCIIE0BATEIbCKUI HHCTUTYT HH(OPMAIIMOHHBIX TEXHOJIOTHIA M TEICKOMMYHHUKAIHII».
http://www.kokch.kts.ru/cdo/ Tectuposanue on-line: 5-11 knaccsr.

http://www.encyclopedia.ru/ CaiT SHINKIOIEAHHA.

school.mob-edu.ru MoOuiibHOE 3NIEKTPOHHOE 00pa30BaHKe

http://school-collection.edu.ru — eauHas KoJuieKus nUGPOBBIX 00Pa30BATEIBHBIX PECYPCOB

1.
2.

oA
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