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*[losicHUTeEIbHAA 3alIUCKA.
1.CraTyc nporpaMmmsl
Pabouas mporpamma ydeOHoro mpeamera «Anrebpa anredpe u Havanam aHanuza — 10» (manmee pabouas mporpamma) COCTaBlieHa Ha OCHOBaHHHU
CJEIYIOIIMX HOPMATUBHO-TIPABOBBIX IOKYMEHTOB:

o denepanpHoro 3akoHa Poccuiickoit @eneparuu ot 29 nexadbps 2012 r. N 273-D3 "O6 obpazoBannu B Poccuiickoit denepanun';

e ®denepanpHOro KoMrnoHeHTa ['ocynapcTBEeHHOro 00pa30BaTEIbHOIO CTaHAApPTa CPeAHEro (IOJIHOTO) o0Iero obpazoBaHus Mo MareMaTtuke (anredpa u
HayaJia aHaJu3a), YTBEPKJICHHOTO MpruKa3oM MuHucTepcTBa oopa3zoBanus u Hayku PD ot 17 gexabps 2010 Ne 1897,

e [lpumepHoil nporpamMmsl cpegHero (OIHOTO) oduiero oOpasoBanus. Matemartuka. (CtanaapTsl BToporo nokoneHus). M3narensctBo «lIpocBerienney.
2010 rox;

e ABTOPCKO# yuyeOHOW mMporpaMMmbl IO ajJiredpe M HadajgaM MaTEeMaTHYECKOIro aHajlu3a il crapiiei mkoibl, 10 — 11 xmaccsl, aBropsl LII.A.Anmumos,
FO.M.Konsirun, 1O.B.Cunopo, M.B.TkauéBa, H.E.®émoposa, M.M.11labynun. AnreOpa u Havajna MareMaTHdeckoro asaiu3a. lIporpammbl
obmieoOpazoBarenbHbIX yupexaenuid. 10 — 11 kmacesl. CocraBurens T.A.Bypmuctposa.— M.: [Ipocsemenue, 2009;

e OcCHOBHOI 00pa3oBaTeIbHON IPOrPaMMBI CpeIHEro (MOJIHOr0) 00IIero 00pa3oBaHus 00pa30BATEIILHOTO YUPEKACHHUS,

e IlIpukaza MunuctepctBa o6pazoBanus u Hayku P® ot 31.03.2014 Ne 253 « O6 ytBepxkaeHuu ¢GeaepaibHOro nepeyHs ydeOHUKOB, peKOMEHIYEMBIX K
UCTIOJIB30BaHUIO TIPU PeaTM3aMK UMEIOIINX TOCYAaPCTBEHHYIO aKKPEIUTALUIO0 00pa30BaTEIbHBIX MPOTrPaMM HavaIbHOTO OOIIEro, OCHOBHOTO OOIIEro,
CpemHero oomiero oopa3oBaHUs».

e [locranosnenusi ['MaBHOTO rocynapcTBEHHOro caHuTapHoro Bpada Poccuiickoit ®enepanmu ot 29.12.2010 Ne 189 «O6 ytBepxknaenun CanlluH
2.4.2.2821-10 «CaHUTApHO-IMTUIEMHOJIOTHIYCCKIEC TPEOOBAHUS K YCIIOBUSM M OpPraHU3aluy OOYYCeHHS B OOMICO0pa30BATENBHBIX YUPESKICHUSIX» (C
U3MEHEHUSIMH).

[Iporpamma opreHTHpOBaHa Ha Ucrosb3oBaHue B 10 kiiacce cneayomux y4eOHUKOB:
1.Anrebpa n Hayasna MmaremaTuueckoro aHanu3sa. 10-11kmaccel. ba3oBelii u yriny6nennsiit ypouu/ 11I.A. Anumos u ap.— M.: [Ipocsemenue, 2015.
2.T'eometpus. 10-11 xmaccel: yueb. nis o6meoopazoBat. YupexaeHuit. ba3zossiit u npoduibHbii ypoBHU/[JI.C.ATanacsn, B.®.byry3os, C.b.Kagomues u np.].
—19-e uzn. - M.:Ilpoceemenue, 2010.
N3yyenne MaTeMaTHKU Ha YPOBHE CpPEIHETO OOIIEr0 0Opa30BaHus HAIIPABJIEHO HA JOCTH)KEHUE CIIETYIOIINX IIeJIeH:
e (opmupoBaHUE TPEICTABICHUN O MaTeMaTHUKe, KaK YHHUBEPCaJIbHOM SI3bIKE HAYKH, CPEJICTBE MOJCIUPOBAHMS SIBJICHHUI U MPOIIECCOB, 00 UIEIX U
METO/1aX MaT€MAaTUKU;
® Ppa3BUTHUE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpaXEHUS, AJITOPUTMHYECKON KyJIbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE,
HEO0OXOIUMOM JIsl 00YUEeHHMsI B BBICIIEH HIKOJIE IO COOTBETCTBYIOIIEH CHEUATIbHOCTH, B Oy1y1iel mpodhecCHOHATbHOM NesTeIbHOCTH;
® OBJAJICHHE MAaTEeMAaTHMUYECKUMHU 3HAHUSAMU U YMEHHUSIMH, HEOOXOTUMBIMU B MOBCEAHEBHON KHU3HU, [Tl U3yUEHUS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX
JUCITUIIMH Ha 0230BOM YPOBHE, JJIsl OJMy4eHUs: 00pa30BaHus B 00JIACTAX, HE TPEOYIOMUX YryOIeHHOW MaTeMaTH4YeCKOH TOITOTOBKY;
® BOCHUTAaHUE CPEJCTBAMU MATEMAaTHUKH KYyJIbTYpPhl JIUYHOCTH: OTHOIICHHS] K MaTeMaTHKE KaK YacTH OOIIEYETIOBEUECKOW KYIbTYphl: 3HAKOMCTBO C
HCTOPUEH pa3BUTHUS MAaTEMATHUKH, DBOJIIOIMEH MAaTeMaTHYECKUX M€, MOHUMAaHUS 3HAYMMOCTA MaTeMAaTUKH IS OOIIIECTBEHHOTO TTporpecca.
e B xome u3ydeHuss MareMaTHKU B MPOGHUILHOM Kypce cTapliield IIKOJbI YdJalluecs MpPOAOJIKAIOT OBJIaJIEHHE Pa3sHOOOpa3HBIMH CIIOCO0AMU
JEeSTEIbHOCTH, IPHOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:
® TIPOBEJICHUS JI0OKA3aTENbHBIX PACCYXKIACHUH, JIOTMUYECKOT0O OOOCHOBAHHS BBIBOJOB, HCIIOJIB30BAHMS PA3JIMUHBIX SI3BIKOB MaTEMaTHUKH IS
WJUTIOCTPALIMK, UHTEPIIPETAIlMU, apTyMEHTAIlUU U 10Ka3aTeIbCTBA;



® peEIICHUS LIMPOKOro Kiacca 3aJad U3 pa3MyHBbIX pa3zesioB Kypca, MOMCKOBOW M TBOPYECKOW AESATEIBHOCTH MPHU PELICHUU 3a]1ay MOBBIIICHHOMN
CJI0’)KHOCTH M HETUIOBBIX 33]1a4;

® [UJIAHUPOBAaHUS U OCYUIECTBIICHUS aJITOPUTMUYECKOM JNEATEIbHOCTH: BBINOJHEHHS M CaMOCTOSITEIbHOTO COCTaBJICHHS aJITOPUTMHUYECKHUX
NpeNUCaHUi U MHCTPYKIUI HAa MaTeMaTHYeCKOM MaTepuae; UCIIOIb30BaHUS U CAMOCTOSTENILHOIO COCTaBlIeHUs (popMyIl Ha OCHOBE 0000IIeHUS
YaCTHBIX CIIy4YaeB U Pe3yJIbTaTOB SKCIIEPUMEHTA; BHIMOJIHEHHS PACUETOB MPAKTUYECKOTO XapaKTepa;

® [IOCTPOCHMS U MCCIEA0BAHNS MaTEMaTHUYECKUX MOJIEIIEH /11 ONMCAHUA U PEIICHUs IPUKIAIHbIX 33]a4, 3a/1a4 U3 CMEXHbBIX JUCLUUIUIMH U peabHON
JKU3HH; TIPOBEPKH U OLEHKHU

® pe3ylNbTaToB CBOEH pabOThl, COOTHECEHHUS UX C MTOCTABICHHOMN 3a/1a4yeil, C JIMYHBIM KU3HEHHBIM OIBITOM;

® CaMOCTOSATEIbHOU paboOThl C MCTOYHUKAMU MH(OPMAIINH, aHalIu3a, 0000IIEHNS U CUCTEeMAaTHU3alMK TOJy4YeHHOW HH(pOpMAIU, HHTETPUPOBAHUS €€
B JIMYHBIN OIBIT.

2.00masi XapaKkTepuCcTHKA NpeaMeTa
= MecTo npeamera B yueOHOM IVIaHe

CornacHo yuebHOMY miany B 10 kiacce Ha U3y4eHHE MaTeMaTHKU OTBOAUTCS 6 yacoB B Henento uin 204 yaca B ro.

[IperoaBanre Kypca MaTeMaTUKH OCYIIECTBIIICTCS IO JIBYM MOIYJSM: MOIYyJh «Anrebpa m Hayana ananmu3a» (4 4 B Hememo, Bcero 136 4), Momayib
«I"eomeTrpusi» (2 4 B Henemo, Bcero 68 ).
« lesin 1 3aga4u Kypca. V3ydyeHue MaTeMaTHKU B CTaplIel 1IKosie Ha 6a30BOM ypOBHE HAIIPaBJICHO Ha JIOCTUKEHUE CIEAYIOLIUX LIeTei:
¢ hopMupoOBaHHE MPEICTABICHUA O MaTeMaTHKE KaK YHHBEPCAJIHHOM SI3bIKE HAYKH, CPEICTBE MOJCIMPOBAHUS SBJICHUI M MPOLECCOB, 00 MACAX M METOJax
MaTeMaTHKH;
® Da3BUTHE JIOTMUYECKOTO MBIIUIEHHS, TPOCTPAHCTBEHHOTO BOOOPAXEHHUS, aITOPUTMUUECKON KYyIbTypbl, KpUTUYHOCTH MBIIIJICHUS HAa YpOBHE, HEOOXOJIMMOM
JUIs 00y4YeHHUs B BBICIIEH IIKOJIE [0 COOTBETCTBYIOIIEH CIIEUAILHOCTH, B OyayIiel npodeccuoHanbHOM e TeIbHOCTH;
® OBJIa/ICHUE MaTEeMaTHUYECKMMM 3HAaHUSMU U YMEHUSMHU, HEOOXOJUMBIMU B IOBCEJIHEBHOM MH3HHU, I M3yYEHHUS UIKOJIBHBIX €CTECTBEHHOHAYYHBIX
JUCIUIIMH Ha 0230BOM YpOBHE, JJIsl IOJy4yeHUs: 00pa3oBaHMsI B 00JIaCTAX, HE TPeOYIOIUX YrayOIeHHOH MaTeMaTUYECKOM MOATOTOBKH;
BOCIIUTaHHE CPEJICTBAMH MATEMAaTHKH KYJIbTYphl JIMYHOCTH: OTHOIIEHHS K MaTeMaTHKe KaK 4acTH OOIIeyYelOBeYeCKOW KYJIbTYpbl: 3HAKOMCTBO C MCTOpUEH
Pa3BUTHS MaTEMaTHKH, BOJIIOIMEN MaTeMaTHIECKUX UJEH, MOHUMaHMsI 3HAUMMOCTH MaTEMaTHKH JJIs1 OOIIECTBEHHOT'O IIporpecca.

ITpu n3yuenun kypca mareMaTHku B 10 Kjracce mpoaoinKaroTCs U MOIY4aloT pa3BUTHE CojiepKaTeNbHble TUHUM: "Anredpa", "Oynkuun", "YpaBHeHus u
HepaBeHcTBa", "T'eomerpus", "InemMeHTs! KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEN, CTATUCTUKU U JIOTUKH'', BBOAUTCS HoBas JuHMs "Hauana maremMatnyeckoro
aHayin3a". B paMKax yka3zaHHBIX COJIEP/KaTENbHbBIX JUHUM PEIIAIOTCS CIEAYIOLINE 3a1auu:

* cucTeMaTH3alusl CBEACHUNW O 4YHCIIaX; M3yYeHUE HOBBIX BHUJIOB UHCIOBBIX BBIPAKEHUH M (OPMYIN; COBEPIIEHCTBOBAaHHE MPAKTUYECKUX HABBIKOB H
BBIUNCIIUTEIBbHON KYJIbTYphl, paCIIUPEHUE U COBEPLIEHCTBOBAHNE ITPAKTUYECKUX HABBIKOB U BBIYMCIUTEIBHON KYJIBTYpbI, PACIIMPEHUE U COBEPLICH CTBOBAHUE
anredpanveckoro armapara, ChopMHUPOBAHHOTO B OCHOBHOM IIIKOJIE, M €r0 MPUMEHEHHE K PEIICHNI0O MaTeMaTHUYEeCKUX U HEeMAaTeMaTHYeCKUX 3a/1ay;

* pacIIMpeHUe M CUCTeMaTH3alsl OOIMX CBEACHUH O (YHKIMAX, NMOMOJIHEHUE Kilacca U3y4aeMbIX (YHKUIMH, MIUTIOCTPALUs MHUPOTHl IPUMEHEHUs () yHKIUH
JUTSL OTUCAHUS U U3YUYEHUSI pealIbHbIX 3aBUCUMOCTEH;

* U3y4EHHUE CBOICTB MPOCTPAHCTBEHHBIX T, (POPMUPOBAHNE YMEHHS IPUMEHSATH MOTy4YE€HHbIE 3HAHUA IS PELICHUs MPAKTUUECKUX 3aa4;

* pa3BUTHE MPEACTABIECHUN O BEPOSITHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSAX B OKPYXAIOLIEM MHPE, COBEpPIIEHCTBOBAHNE MHTEIIEKTYAJbHBIX U PEUEBBIX
YMEHUH ImyTeM o0OoralieHusi MaTeMaTUYeCKOT0 S3bIKa, Pa3BUTHS JJOTMYECKOT'O MBIIIIICHHS;

* 3HAKOMCTBO C OCHOBHBIMHU HJI€IMU U METOAAMHU MaTEMaTHYECKOIO aHAJIN3a.



*Copepskanue MPorpaMMbl y4eGHOro Kypca
Mooyns «Aneebpa u navana anaruzay»

1. JeiicrBuTenbubie yuciaa (14 4) Leable u panumonajabHble umnciaa. JleiictBurenbHble uncia. beckoHeuHO yObIBaromasi reoMeTpUUYecKasl mporpeccus.
ApudmeTnueckuii KopeHb HaTypaibHOW crerneHu. CTeneHb C pPalMOHANBHBIM M JCHCTBUTENBHBIM MOKa3aTensMu. OcCHOBHas Lelb — 0000IuUTh U
CUCTEeMATHU3UPOBAThH 3HAHUS O JIEHCTBUTEIIBHBIX YHCIIaX; CPOPMUPOBATH TIOHATHE CTETICHH C JCHCTBUTEILHBIM MTOKA3aTEIeM; HAYIUTh IPUMEHSTH ONPEICICHUS
apu(MEeTUYECKOTO KOPHS U CTETICHH, a TAK)KE UX CBOMCTBA MPU BIMOJIHEHUH BHIYUCICHUHN U TPe0Opa30BaHUU BbIPAKECHHIM.

2. Crenennasi pynkuus (14 4) Crenennas QyHnkuus, ee cBoiictBa u rpaduk. Bzaumuo oOpatbie (pyHKIMU. PaBHOCHIBHBIE YypaBHEHHS W HEPaBEHCTBA.
Wpparmmonansaele ypaBHeHHs. VppannoHnansHble HepaBeHCTBa. OCHOBHAS 1I€7b — OOOOMINTH U CHCTEMAaTH3MPOBATh N3BECTHBIC U3 Kypca ainreOpbl OCHOBHOM
IIKOJIBI CBOWMCTBA (DYHKIIMIA; M3YYHUTh CBOMCTBA CTEMEHHBIX (DYHKIHMH C HATYPaJbHBIM M IEJBIM IOKA3aTEeNIIMH M HAYYHTh NMPUMEHATh WX NPH PEHICHUU
ypaBHEHUI U HEPAaBEHCTB; CPOPMHUPOBATH MOHATUE PABHOCHIBHOCTH YPaBHEHHI, HEPABEHCTB, CUCTEM YPaBHEHUN M HEPaBEHCTB.

3. lloka3zarenbHas pyHkuus (12 1)

[ToxazarenbHas GyHKIMS, ee cBoiicTBa U rpaduk. [lokazaTensubie ypaBHeHus. [lokazarensHbie HepaBeHCTBA. CHCTEMBI TIOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.
OcnosHas yenb — U3y4UTh CBOWCTBA MTOKa3aTeIbHON (PyHKIMH; HAYYUTh pellaTh I0Ka3aTelbHbIEe YPaBHEHHs U HEPAaBEHCTBA, IPOCTEUIIINE CUCTEMBI ITOKA3aTeIbHBIX
YpaBHEHHUII.

4. Jlorapudpmuyeckas pyukuus (17 4)

Jlorapudmel. CoiictBa norapudmos. JlecsTHuHbIe 1 HaTYypaibHble Jorapudmel. Jlorapudmudeckas ¢pyHkuus, ee cBoicTBa u rpaduk. Jlorapudhmuueckre ypaBHEHuS.
Jlorapudmudeckre HepaBeHCTBA.

OcHosnas yenb — chopMupoBaTh MOHATHE JoraprudMa Yrcia; Hay9uTh TPUMEHATh CBOMCTBA Jorapru(MOB MPHU pEelIeHHH YPaBHEHUH; N3yUUTh CBOWCTBA
JorapupmMuyeckoil GyHKIIMHY U HAYYUTh IPUMEHSTH €€ CBOMCTBA PU PEIIEHUH MPOCTEHIINX JOrapuPMUIECKUX YPaBHEHUN U HEPABEHCTB.

5. Anreopanyeckue ypapHeHusi. CucTeMbl HeJIMHEHHbIX ypaBHeHuii (16 1)

PaBHOCHIBHOCTH ypaBHeHHA. O0MIMe METOIBI penieHus ypaBHeHuii: 3amena ypasaenust h(f(x)) = h(g(x)) ypasuenuem f(X) = g(x), pasnoxeHnue Ha MHOKUTEJIH,
BBEJICHUE HOBOU MEPEMEHHOMU, PYHKIIMOHAIbHO-TpaduuecKuii MeTo | PelieHrue mpoCcTeHIMX CUCTEM YPAaBHEHUI C IBYMsI HEM3BECTHBIMHU.

PeririeHne HEPaBEHCTB ¢ OJJHOM MepeMeHHON. PaBHOCHIIBHOCTh HEPABEHCTB, CUCTEMbI U COBOKYITHOCTH HEPABEHCTB, HPPAIMOHATbHBIC HEPABEHCTBA, HEPABEHCTBA C
moaynsmu. Crctembl ypaBHeHui. Vcnonb30Banue CBOUCTB U rpauKoB (PyHKIKIT IPU PEIICHUU YPaBHEHHI 1 HepaBeHCTB. MeToa uHTepBaios. M3o00paxeHue Ha
KOOP/IMHATHOMW TJIOCKOCTH MHOXKECTBA PEIICHUN YPAaBHEHHI M HEPABEHCTB C IByMsI IEPEMEHHBIMU U UX cucTeM. [IpuMeHeHne MaTeMaTHIECKUX METO/I0B TIPH
PELICHUH COEPKATENbHBIX 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U MPakTUKK MHTeprpeTamus pe3yabTaTa, y4eT pealbHbIX OTPaHUYCHHIA.

YpaBHEHMS U HEPABEHCTBA C NapaMeTpamu.

6. Tpuronomerpuueckue popmysl (25 )

Pannannas mepa yrna. [IoBopoT ToukHM BOKpYT Hauana koopauHat. OnpeneneHue CHHyca, KOCUHYca U TaHTeHca yria. 3HaKu CHHyca, KOCUHYCa U TaHTeHCa.
3aBUCHUMOCTh MEKY CU-HYCOM, KOCUHYCOM U TAaHT€HCOM OJIHOTO M TOro e yria. Tpuronomerpuueckue Toxaectsa. CuHyc, KOCUHYC M TAaHT€HC YIJIOB a U -a.
®opmyibl cnoxerus. CUHYC, KOCUHYC U TaHT'€HC JBOMHOrO yria. CuHyc, KOCUHYC M TaHT'€HC MOJIOBUHHOTO yriia. @opmysbl npusenenus. CyMMa v pa3HOCTb
cunycoB. CyMMa U pa3HOCTb KOCUHYCOB.



Ocnosnas yenvb — cOpPMUPOBATH MMOHATHUS CUHYCA, KOCUHYCA, TAHTCHCA, KOTAHT€HCA YHCIA; HAYYUTh IPUMEHATH ()OPMYIIBI TPUTOHOMETPHUH [T BEIYUCIICHUS
3HAYeHUH TPUTO-HOMETPUIECKUX (DYHKIMN M BBITIOIHEHUS TPeoOpa30BaHuil TPUTOHOMETPUYIECKHUX BBIPAKECHUH; HAYUUTh PEeIIaTh MPOCTEHIINE TPUTOHOMETPHYECKHE
ypaBHeHus sinx =a, cosx =anpua=1,-1,0.

7. Tpuronomerpudeckne ypasHenus (19 4)

VYpaBHeHust cosx = a, SiNX = a, tgX = a. Perienue TpUroHOMEeTpUIECKUX ypaBHeHUH. [IpuMepsl peleHus MpOCTEHIINX TPUTOHOMETPUIECKUX HEPABEHCTB.
OcHognas yenb — c(hopMHpOBATh YMEHHE PELIaTh MPOCTEUIITNE TPUTOHOMETPUYECKHE YPAaBHEHHSI; 03HAKOMUTH C HEKOTOPBIMH MTPHUEMaMHU PELLICHUS
TPUTOHOMETPUYECKUX YPABHEHUIA.

8. IloBTOpenue u peuienne 3aaa4 (19 4)
Mooyne «[eomempus»

1. Beeaenne (3 1)
[Ipenmet crepeomerpun. OCHOBHBIE MOHATHS CTEPEOMETPUH (TOUKA, MPsiMasi, IIIOCKOCTh, MPOCTPAHCTBO) M aKCHOMBI cTepeoMeTpuu. [lepBbie cieIcTBUS U3 aKCHOM.

2. [TapanjieJbHOCTH NPSAMBIX U IJI0cKOCTel (15 u)

[Nepecekaromuecs, napauielbHble H CKPEeIUBarOIIecs npsMble. [lapamieabHOCTh IPSIMOM U IIIOCKOCTH, MPU3HAK U CBOKWCTBA. YTOI MEXIY MPSIMBIMU B
npoctpancTie. [leprneHanKyasspHOCTb TPSMBIX.

[MapannenbHOCTB MIIOCKOCTEH, MPU3HAKK U cBoiicTBa. [lapamnensHoe nmpoekTrpoBanue. M300pakeHre NpoCTPaHCTBEHHBIX (QHUTYD.

Terpasap u napamnenenunes, Kyo. Ceuenus Kyoa, mpuU3Mbl, MIUPAMUIBL.

3. llepnieHAMKYJSIPHOCTH MPSAMBIX H IJI0CKOCTEl (24 1)

[TeprieHqUKyYIAPHOCTD NPSAMOM U INIOCKOCTH, IPU3HAKY U cBOMCTBA. [lepnenukyisip u HakioHHasA. Teopema o Tpex NepneHauKyIsIpax. Yol Mexay NpsMon u
IUIOCKOCTBIO. PaccTosiHME OT TOUKH 10 INIOCKOCTH. PaccTrostHue OT NpsiMOii 10 TIoCKOCTH. PaccTosiHre Mexay napajuieIbHbIMU INIOCKOCTAMU. Paccmosinue medcoy
ckpewusarowumucs npameimu. NleprneHauKyIIpHOCTD IIIOCKOCTEH, MPU3HAKUA U CBOUCTBA. /[8YepaHHblil Y201, TUHEUHbIL Y20 08yepanHozo yena. Ilnowaos
OpPMO2OHANLHOU NPOEKYUU MHO20Y20bHUKA.

4. Muororpanauxu (16 4)

[TonsiTHE MHOTOTpaHHMKA, BEPIIMHBL, peOpa, TpaHl MHOTOTpaHHUKA. Pazeepmka. Muozozpannule yenvi Buinykavie mnocoepannuxu. Teopema Diinepa.

[Tpu3ma, ee ocHOBaHME, OOKOBEIE pedpa, BBICOTA, OOKOBAS U MOJTHAS TOBEPXHOCTH.

IIpsimas u Haxnonnas npusMa. IlpaBunpHas mpusMa.

[Mupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BHICOTA, OOKOBAsI U MOJIHAS MOBEPXHOCTU. TpeyronpHas nupamuaa. [lpaBuibHas nupamuna. Ycevennas nupamuoa.
Cummempusi 6 Kybe, 6 napannenenuneoe, 6 npusme u nupamuoe. Ilonamue o cummempuu 6 nNpoCmMpancmee (YeHmpaibHas, ocesas u 3epkanvhasi). Ilpumepovi
CUMMemPULL 8 OKPYACAIoujem mupe.

[IpeacraBneHue o MpaBUIIBHBIX MHOTOTPAHHUKAX (TETpa’Ip, KyO, OKTa’ap, N0AEKadAp U UKOCAIP).

5. IToBTOopenue kypca reomerpun 10 knacca (10 u)



TpeGoBaHNs K YPOBHIO NOATOTOBKH /1€CATHUKJIACCHUKOB.

B pezynomame uzyuenus mamemamuxu 6b1nyCKHUK 00JIHCEH

3HATh/TIOHUMATh

L 3HAYCHUC MaTCMaTquCKOﬁ HayKHU JJIA pCIICHUA 3ala4, BOSHUKAOIIUX B TCOPHUHU U IIPAKTHKE, IIMPOTY U B TO K€ BPEMA OI'PaHUUCHHOCTD IPUMCHCHUA
MAaTEMaTHYCCKUX MCTOAOB K aHAJIN3Y U UCCIICA0OBAHUIO IIPOLUCCCOB U SIBJICHI/Iﬁ B IIpUpOaAC U O6H_ICCTBC;

e 3HauYCHHE NMPAKTUKU U BOIIPOCOB, BOSHUKAIOIIMX B CAMOW MaTeMaTuke Uiss (GOPMUPOBAHUS U Pa3BUTHI MaTEMaTHUYECKON HAYKH; UCTOPHIO Pa3BUTHS MOHSITHS
4Yucia, CO3/IaHMs MaTeMaTHYECKOTO aHaTN3a, BOSHUKHOBEHUS U Pa3BUTHUSI TEOMETPUH;

® YHHBEpCAIbHBIN XapaKTep 3aKOHOB JIOTUKH MAaTEMAaTHYSCKUX PACCYKIECHUH, UX TIPUMEHIUMOCTh BO BCEX 00JIACTSAX YEIOBEYECKON JICATEILHOCTH;

®  BEPOSTHOCTHBIM XapaKTep pa3InYHBIX MPOLECCOB OKPYKAIOMIETO MHPA;

AJITEBPA

yMeThb

®  BBINOJHATH apU(PMETHUECKHE ACHCTBUS, COYETask YCTHBIE U MUCbMEHHBIE IPHEMBbI, IPUMEHEHUE BEIUMCIUTEIBHBIX YCTPOICTB; HAXOIUTh 3HAYCHUST KOPHS
HATYpaJIbHOM CTETIeHH, CTETIEHHU C PALlMOHAIBHBIM MIOKa3aTeNeM, Jorapugma, UCIOb3ysl TPH HEOOXOIUMOCTH BBIUUCIIUTEIBHBIE YCTPOHCTBA; MOIb30BATHCS
OLICHKOW M MPUKUIKOM MPH MPAKTUYECKUX PACUETAX;

® TIPOBOAMTH IO U3BECTHBIM (POPMYIJIaM M MpaBUiIaM MpeoOpa3oBaHus OYKBEHHBIX BHIPAKECHUH, BKIIIOYAIOIINX CTETICHH, PAIUKAIIBI, IOTapu(pMBbI U
TPUTOHOMETPUYECKHE (PYHKITUH;

®  BBIYMCIIATH 3HAYEHUS YUCIOBBIX U OYKBEHHBIX BBIPAXEHUH, OCYIIECTBIISIS HEOOXOMMBbIE ITOACTAaHOBKHU U IIPe0Opa3oBaHus;

HCII0JIL30BATh IPHOOPETEHHbIC 3HAHUS U YMEHHSA B IPAKTHYECKOMH 1eATeJbHOCTH U NTOBCeIHEBHOM KM3HH /IS
NPaKTUYECKUX PAcyeToB 1o (popMyiam, BKIII04as (JOPMYIIbI, COJIEpIKAIUe CTEIIEHH, PaIuKabl, JOrapu(Mbl 1 TPUTOHOMETPUYECKUE (PYHKIMH, UCTIONb3YSI ITPH
HEOOXOIMMOCTH CIPAaBOYHbIE MAaTEPUAJIbl U MPOCTEHIINE BEIUUCIUTEIbHBIE YCTPONCTBA;

OYHKIIUN U T PAOUKHU
yMeThb
®  OIpenensaTh 3HaYeHHE (PYHKIUH 10 3HAYCHUIO apryMEHTa P pa3IMYHbIX CIOCo0ax 3a1aHusl QyHKINH;

®  CTPOUTH rpa)uKu U3YYEHHBIX (PYHKIIHIA;

®  OIUCHIBAThH IO TPAdUKY U 8 NPOCMEUUUX CIYHasAx no hopmyie IOBEACHUE U CBOMCTBA (DYHKIMH, HAXOAUTH 10 rpaduky QyHKIMH HAaHOOIbIINE U HAMMEHBIIINE
3HAYEHUS;

e pemath ypaBHEHHS, IPOCTEHININE CUCTEMbI YPaBHEHUH, UCTIONB3YS C80licmea (hyHKyull 1 NX Tpa(uKoB;

HCI0JIb30BATh NPUOOPETEeHHbIEC 3HAHUS U YMEHHSA B PAKTHYECKOM AeATeJJbHOCTH W NMOBCeHEBHOM KM3HM /IS
OTIMCaHMS C TIOMOIIBI0 QYHKIMI pa3IMYHBIX 3aBUCUMOCTEH, TIPeICTaBIeHUs UX rpaduuecKy, UHTepIpeTannuu rpadukos;

HAYAJIA MATEMATHYECKOTI'O AHAJIU3A

yMeThb

®  HCCIIEIOBATh B MPOCTEHINNX cIydasx (GyHKIIMU HA MOHOTOHHOCTh, HAXOUTh HAaNOOJIbIINE U HANMEHBIINE 3HaYeHUsS] PYHKIIUN, CTPOUTH TpaKi MHOTOUJICHOB U
APOCMeUuux payuoHaIbHbIX OYHKYULL.



® HCIOJb30BaTh NPUOOpPETEHHbIE 3HAHUSI M YMEHHS B IPAKTHYECKOM AeATEIbHOCTH U MOBCEAHEBHOM KU3HM IS
®  pelIeHUs NMPHUKJIATHBIX 33/1a4, B TOM YHCJIE COIUATIBHO-3KOHOMUYECKUX U (PU3NUECKUX,
YPABHEHUA U HEPABEHCTBA
yMeThb
e pemaTth panroHaIbHbBIE, TOKAa3aTeIbHbIC U JIoTapu(MUUECKUE YPaBHEHUS U HEPABEHCTBA, npocmetiuiue UppayuoHaIbHble U MpUueoHOMempuiecKkue ypaeHe s,
ux cucmemvt,
®  COCTaBJISAITh YPABHEHHUS U HEepABeHCMBA 110 YCIOBUIO 3a1a4H;
®  HCHOJB30BaTh JJIs MPUOIMKEHHOTO PElIeHHs YPaBHEHU 1 HEPaBEHCTB rpauuecKuil METO/I;
e u300paxarh Ha KOOPAWHATHOW TUIOCKOCTH MHOXKECTBA PELICHUH MPOCTEHIINX YPaBHEHUH U UX CHCTEM;
® HCHOJIB30BATH NPHOOPETeHHbIE 3HAHUS M YMEHHUS B IPAKTHYECKOM 1esiTeIbHOCTH U IOBCeHeBHOM KU3HU UIA:
® [IOCTPOCHMS U UCCIEAOBaHUS NPOCTEHIINX MaTEMAaTUYECKUX MOJIEIIEH;

I'EOMETPUA
yMeThb
® pacro3HaBaTh HA YEPTEXKaxX U MOJEIAX IPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX OIHCAHUSAMU, H300pAKECHUAMU;
®  OIMCHIBATh B3aMMHOE PACIOJI0XKEHUE NMPSIMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE, APTyMEHTHPOBATH CBOU CY>KJIEHUS 00 3TOM PACIIOJIOKEHUY;
® aHAJIM3MPOBATH B MPOCTEHIINX CIIy4asX B3aUMHOE PACIIONOKEHHE OOBEKTOB B IPOCTPAHCTBE;
e 1300pa)xxaTh OCHOBHbIE MHOTOIPAHHUKH U KPYTJIbIE T€JIa; BHIIOIHATH YEPTEKH 110 YCIOBHAM 3a/1a4;
®  CTPOUTH IpocTeiilne cedeHust Ky0a, NpU3Mbl, TUPaMUIbI;
e pemaTh MJIAHUMETPUYECKHE U MIPOCTEHIINE CTepeOMETPUUYECKUE 3aJaul Ha HAXOXKICHHE TeOMETPUIECKUX BEJIMYMH ([UIUH, YIJIOB, IUIOIaaei, 00beMOB);
®  JICIIOJIB30BATh MIPU PEIICHUH CTEPEOMETPUYECKUX 3aa4 INIaHUMETpUIecKue (GaKThl U METObI;
® [IPOBOJAMTH JOKA3aTEIbHBIE PACCYKIEHUS B XO/I€ PEILEHUS 3a/1a4;

HCNOJIb30BaTh IPHOOPETEHHBIE 3HAHNS 1 YMEHUS B IPAKTHUECKON I€ATEIbHOCTH U TIOBCEIHEBHOM JKU3HU JUISL:
e jccre0BaHus (MOJENIUPOBAHMS) HECTOXKHBIX NPAKTUUECKUX CUTYalllil Ha OCHOBE N3yUEHHBIX ()OPMYII U CBOMCTB (uryp;

e  BBIYHCIICHUS 0OBEMOB U IUIONIA/IeH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJI MPU PEIIEHUH IPAKTUYECKUX 3a/1a4, UCIIOIb3ys MPU HEOOXOJUMOCTH CITPABOYHUKHI
Y BBIYUCIINTENIBHBIE YCTPOICTBA.

Boinycknuk 10 kiacca:

3HaeT (MpeAMETHO-UH(POPMALMOHHAS COCTABJIAIONIAs pe3yJbTaTa 00pa3oBaHusA):

1) cylecTBO MOHATHSA MAaTEMATHUECKOTO JI0Ka3aTeIbCTBA; IPUMEPHI JOKa3aTeNIbCTB;

2) cyuecTBO MOHATHS AITOPUTMA; IPUMEPHI AITOPUTMOB;

3) KaK UCIOJIB3YIOTCS MaTeMaTHYeckue (OpMyIibl, ypaBHEHHs U HEPABEHCTBA; IPUMEPHI X MPUMEHEHHUS AJIs PEIICHHUS] MATEMAaTUYECKUX M MPAKTUUYECKUX 3a7a4;
4) Kak MaTeMaTU4YEeCKH ONpeeeHHbIe (DYHKIIMN MOTYT OIUCHIBATh pealibHble 3aBUCUMOCTH; PUBOIUTH MPUMEPHI TAKOTO OMUCAHUS;

5) KaK MOTPeOHOCTH MPAKTHKH MTPUBEIH MATEMAaTHUECKYIO0 HAyKy K HEOOXOAMMOCTH PACIIUPEHUS TIOHITHS YUCIIa;

6) BEpPOSATHOCTHBINM XapaKTep MHOTHUX 3aKOHOMEPHOCTEHN OKPYXKAIOIIEr0 MUPaA; MPUMEPBI CTATUCTHYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

7) cMBICT MeaTN3alli, TO3BOJISIONIEH pelIaTh 33/1a41 PeaTbHOM JeCTBUTEILHOCTH MAaTEMaTHUYECKUMH METOIaMH, ITPUMEPHI OINO0K, BOSHUKAIOIIHNX TIPH
ujeanu3aluy;



Ymeer (nesiTeIbHOCTHO-KOMMYHUKATHUBHAS COCTABJISIIOIIAS Pe3yJIbTaTa 00pa30oBaHMs):

OBJIa/IeBAaTh MaTEMATUIECKUMH 3HAHUSAMH U YMEHHUSAMHU, HEOOXOAMMBIMHU B TIOBCETHEBHON KU3HU, [T N3yYCHHS MIKOJIBHBIX €CTECTBEHHOHAYYHBIX JUCIUIUINH Ha
06a30BOM ypOBHE, IS OJy4eHHUs] 00pa30BaHus B 00J1aCTsIX, HE TPEOYIOIUX YIiyOJIeHHON MaTeMaTH4eCKON TOrOTOBKH.

OO01mey4eOHbIe YMEHUSI, HABBIKH U CIIOCOOBI IeSITEJIbHOCTH

B xone ocBoeHms copepxkaHus MaTeMaTHUECKOro 00pa30BaHusl yyalluecs OBJIaJIeBalOT pa3HOOOPa3HbIMU CIIOCO0AMU AESITEILHOCTH, IPUOOPETAIOT U
COBEPIICHCTBYIOT OIBIT:

(] HOCTPOEHUS U UCCIIEI0BaHMsI MATEMaTHUYECKUX MOJEJIEH /IS ONMCAHUS U PELICHUs NIPUKIIAIHBIX 3a/1a4, 3a/1a4 U3 CMEXHBIX JUCLUIUINH;

(] BBITMOJIHEHHUS U CAMOCTOSATEIBHOIO COCTABIICHHS aJITOPUTMUYECKUX MPEIMUCAHUNA U MHCTPYKIIMIA HA MATEMAaTUYECKOM MaTepuase; BHITOJTHEHHS pacyeTOB
NPaKTUYECKOTO XapaKTepa; UCIOIb30BAHUS MaTEMATHIECKUX (POPMYIT M CAMOCTOSTENIFHOTO COCTaBIeHHS ()OPMYIT HAa OCHOBE 000OIIEHHUS YaCTHBIX CIIy4aeB U
9KCIIEPUMEHTA;

[J caMOCTOSTENIbHON pabOThI C UICTOYHUKAMU MHPOpMAIK, 0000LIEHHS U CUCTEMATU3AlUY TOTyYeHHONH MHPOPMAIIK, UHTETPUPOBAHUS €€ B JIMYHBINA OIBIT;

[J mpoBeACHUS JOKA3aTeIbHBIX PACCYKIACHH, JIOTHYECKOTO 00OCHOBAHMSI BHIBOJIOB, PA3JIMYCHUS JOKa3aHHBIX U HEJAOKA3aHHBIX YTBEPKACHUH, apryMEHTHPOBAHHBIX U
SMOIMOHAJIBHO YOEINUTENbHBIX CYKICHUIA;

[] caMOCTOSITEIbHOM U KOJUIEKTUBHOM JIEATEILHOCTH, BKIIOUEHHS CBOMX PE3yJIbTaTOB B PE3yJIbTaThl PA0OTHI TPYIIIBI, COOTHECEHHE CBOETO MHEHHUS C MHEHUEM JPYTUX
YYaCTHUKOB Y4€OHOTO KOJUIEKTUBA U MHEHUEM aBTOPUTETHBIX HCTOYHUKOB.

*Yu4ebHo-TeMaTHYECKHIl IJIaH
MopayJab «Aaredpa»

No | Tema KonuuectBo
4acoB
1 | IloBTopenue u3yueHHoro B 9 kiacce 9
2 | JlelicTBUTEIIbHBIC YUCIIA 14
3 | Crenennas QyHKIHs 14
4 | Tloka3zarenbHas PyHKIHS 12
5 | Jlorapudpmuueckas GpyHKIHS 17
6 | Anrebpandeckue ypaBHeHUs. CUCTEMBI HETUHEIHBIX 16
ypaBHCHUIN
7 | Tpuronomerpudeckue GOpMyIIbI 25
8 | TpuroHomeTpuyeckre ypaBHEHUS 19
9 | IloBTOpCHHE 10
Moayab «I'eomerpus»
Ne | Tema KonngectBo
4acoB
1 | Beenenue. 3
Axcromsbl ctepeoMeTpuu. CIeICTBUSI U3 aKCHOM
2 | [apamnenbHOCT MPSAMBIX U IIIOCKOCTEH. 15
3 | [lepnieHAMKYISAPHOCTH MPSIMBIX U IIOCKOCTEH. 24




4 | MHOrOrpaHHHKH. 16
5 | IloBTOpeHue 10
6 | UTOI'O 204




