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IHosicHuTe IbHAS 3aNIMCKA

B ocHOBy paboueii mporpammsl o anredpe u Hadanam aHanmusa maia 10-11 kmacca
MOJIOXKEHBI:

1. ®enepanbHBII KOMIOHEHT TOCYIapCTBEHHOIO 0Opa3oBATENBHOTO CTaHIApTa CPETHETO
(momHOTO) O0MIEero 0OpazoBanus (mprka3z MunoOpazoBanust Poccun ot 5 mapra 2004 r. Ne 1089)

2. [IpumepHass mporpamma cpeaHero (IOJIHOro) OOIIero oOpa3oBaHUS [0 MaTeMaTHKE
(CoopHHK HOPMATHBHBIX JTOKYMEHTOB. Maremaruka / coct. D.J[. Jlnenpos, A. I. ApkaabeB. -
M.: [Ipoda, 2009)

3. IIporpamma mo anredpe u HadyajaM MareMaTu4ecKkoro aHaiusa ananusa s 10-11 xmacca
(aBroper: FO. M Komsrun, M. B. TkaueBa, H. E. ®egoposa, M. U. lllabynuna) (Anredpa.
[Tporpammel 061eo6pazoBarenbHbix yupesxkaeHuii 10-11 kmaccel. - CocraBurens bypmuctposa
T.A.- M.: «IIpocsemenue», 2010.

IIpy wu3yuyeHuMm Kypca MaTeMaTUKM Ha 0a30BOM YpOBHE B CTaplled IIKoJe
MPOJODKAIOTCS M TMOMYYalT Pa3BUTHE COAEpKATeIbHBIE JTUHHUH: «Anredpa», «DyHKIHNY,
«YpaBHEeHUS U HepaBeHCTBa», «l'eomerpusi», «INEMEHTHl KOMOMHATOPHUKH, CTATHUCTUKH W
TEOpUHU BEPOATHOCTEW», BBOAUTCS JIMHUA «Havyana MaTemMaTH4ecKoro aHajiusa,

B pamkax yka3zaHHBIX COJEpkKATEIbHBIX JUHUN PEIIAIOTCS CJIeAYyIolIue 3a1a4u:

»  cUCTeMaTH3allysi CBEJCHWH O YMCIIaX; M3yYeHHWE HOBBIX BHJIOB UYHCIIOBBIX BBIPAKCHHUN
(TPUTOHOMETPUYECKHX), COBEPIICHCTBOBAHWE MPAKTUYECKUX HABHIKOB W BBIYMCIUTEIBHON
KYJIBTYpBI, PaCIIMPEHHE U COBEPIICHCTBOBAHUE alreOpandecKkoro ammapara, chOpMHUPOBAHHOTO
B OCHOBHOI IIKOJE, U €ro NMpUMEHEHHE K PEIICHHUI0 MaTeMaTHYeCKUX M HeMaTeMaTHYeCKHX
3a/1ay;

»  pacuiMpeHHe W CHCTEeMaTH3alusl OOIMX CBEICHUH O (DYHKIMSIX, MOMOJIHEHHE Kiacca
M3y4aeMbIX (PYHKIHA, UIUTFOCTPAIS IMUPOTH IpUMEHEHUsT QYHKIIUHN 111 OMUCAHUS U U3yUeHUs
peanbHBIX 3aBUCHUMOCTEN;

»  pa3BUTHE TPEICTABICHHA O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B
OKpYXKAloIIeM MHUpPE, COBEPIICHCTBOBAHWE HHTEIUICKTYalIbHBIX M PEUEBBIX yMEHUU MyTeM
o0oraIeHus: MaTeMaTHIeCKOTO SI3bIKa, PA3BUTHE JIOTHYECKOTO MBIIIIICHUS;

»  3HAKOMCTBO C OCHOBHBIMH HJICSIMH M METOJAMU MaTeMaTHYECKOTO aHaJIN3a.

N3ydenue anreOpbl u Hayan aHanu3a B 10-11 kiaccax HampaBieHO Ha peanu3alluio
nesei, chopMmynupoBaHHBIX B locynapcTBEeHHOM cTaHaapTe o0Imero ooOpa3oBaHUs IO
MaTeMaTHKe:

1. ¢opmupoBaHue mnpeacTaBJIeHMIi O MaTeMaTUKE KaK YHUBEPCAJIbHOM S3bIKE HAYKH,
CPEICTBE MOJEIUPOBAHUS SIBICHUNH U TMPOLIECCOB, CPEACTBE MOJEIUPOBAHUS SBICHUN U

mponeccos, 00 nACAX U METOJaxX MaTCMAaTHKU,



2. pa3BuTHE JIOTHYECKOTO MBILIECHUS, IIPOCTPAHCTBEHHOTO BOOOpakeHuH,
QITOPUTMUYECKON KyJIbTYPHI, KPUTHYHOCTU MBIIUICHUS Ha YypPOBHE, HEOOXOIUMOM IS
o0yyeHHss B BBICIICH INIKOJE 1O COOTBETCTBYIOIIEH CHENHMAIbHOCTH, B Oymymien
npodecCHOHAIBHON 1S TeIbHOCTH;

3. OBJaJeHHMe MaTeMaTH4YeCKHMHM 3HAHUSIMH M YMEHHSIMHM, HEOOXOAMMBIMU JJIs
MIOBCEHEBHOM JKU3HU, JUIS U3YYEHUS IIKOJIBHBIX €CTECTBEHHO-HAYYHBIX TUCIHMILINH HAa 6a30BOM
YpOBHE, s TONyYeHUs oOpa3oBaHus B OOJNacTsIX, HE TPeOYOIMX YriayOieHHOU
MaTeMaTHYeCKOM MO OTOBKH;

4. BOCIIMTAaHUE CPEJICTBAMM MaTeMaTHKH KyJbTYpbl JUYHOCTH, INOHUMaHHs 3HAYUMOCTH
MaTeMaTHKH Il HaYyYHO-TEXHHYECKOTO MPOrpecc, OTHOMIEHHE K MaTeMaTHKe KaKk K YacTh
00IIeYeNIOBEYECKOW KYJIbTYphl Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHA MaTeMaTHKH,
9BOJIIOLIMEH MaTeMaTHYECKUX MJICH, MOHUMaHMUs 3HAYMMOCTH MaTEMaTHKH JUIsl 0OLIECTBEHHOIO
nporpecca.

[Tpu u3yyeHnn mMarepuaia UCIONb3YIOTCS Cieayronue (GOpMbl OpraHU3au y4eOHOTO
nporecca HHIUBUAYaIbHbIE, TPYIIIOBbIC, HHIUBUIYaIbHO-TPYIIIOBBIE, (PPOHTAIBHEIE.

@Dopma 0byuenus - KINacCHO-ypOUHasi, TAKKE HCIIOJIb3YyeTCs CUCTEMa

KOHCYJIbTAlIMOHHOHU noiepxkKu. [Ipu opranuzanuu yueOHOTo nporecca UCHob3yeTcs

CJIEAYIONIast CUCTEMa YPOKOB:

1. Vpok — nekyusa - n3naraercsi 3HaUNTENbHAS YaCTh TEOPETUIECKOTO MaTepraa

M3y4aeMOU TEMBI.

2. Ypok — uccnedosanue - Ha ypoke yyaliuecs pemaroT NpoOJIeMHYI0 3a1ady

MCCIIEIOBATEIILCKOTO XapaKTepa aHATUTHIECKUM METOI0M

3. Koméunupoeannsiii ypok - ipennosaraeT BBIIOIHEHNE pabOT 1 33JaHUI pa3HOTO BHJIA.

4. Ypok pewenusn 3a0au - BbIpabaThIBAIOTCS Y yUAIIUXCS YMEHUS M HaBBIKH PELICHUS
3aJa4 Ha ypoBHE 0053aTebHOM U BO3MOXHOM MOATOTOBKH.

5. ¥Ypok — camocmoamenvnasn paboma - npeUIararoTCs pa3HbIe BUIBI CAMOCTOSTEILHBIX
pabor.

6. Ypok — konmponvnas paboma - ypox npoBepKH, OLIEHKA U KOPPEKTUPOBKU 3HAHMIA-

IPOBOJUTCS C IIETbI0 KOHTPOJISA 3HAHUM ydalluxcs 1o MPOHAEHHON TeMe.

Takxke HCIONB3YIOTCA JOBOJBHO Pa3HOOOpa3Hble METOJbI OOYYEHHs: YIpaKHEHHUs,
WUTFOCTpAIMs, JEMOHCTpalus, HaOMIoACHUS OOydJaroIuXxcs, OOBsICHEHUE, pa3bsICHEHUE,
pacckas, 6ecezia, paboTa ¢ KHUTOH, BUJIEOMETO]] (IPOCMOTp, 00YUeHHUE, YIPa)KHEHUE, KOHTPOJIb),
CO3/1aHHe POOJIEMHBIX CUTYyalUH, HCCIIeI0BaTEIbCKUE, pOoOJIEMHO-TIOUCKOBBIE,
PENpOaYKTUBHBIE, METO/bI MOOLIPEHUsI, 0OJOOPEHUs, OPULIAHUS, IEMOHCTpAIMsl MTPEe3eHTaINH

1o T€MaM, IOATOTOBKA U 3alllUTa JOKJIaJ0B, IIPOCKTOB I10 TEMaM.



Creryer OTMETUTh, YTO Ha NPOTSKEHUH M3YYEHUS! BCEro MaTepHalla Kypca IpOUCXOIUT
NOCTOSIHHOE oOpaimenre Kk OTKpbITOMYy 0aHKY 33aJaHM 110 MaTeMaTuke JUist OoJjiee yCHemHOn
MOJTOTOBKH YYaIIMXCsS K UTOTOBOW aTTecTalliu Mo MaremMaTuke B ¢opme EI'D u ycmemrHoro
NOCTYIUICHUSI BBIYCKHUKOB B BhIcIMe ydeOHbie 3aBerenus (fipi.ru). M3yuenue marepuaina
CTPOUTCSI C IIeNIbI0 MPUOOPETEHUs HaBbIKa CAMOCTOSTENBHONM pPabOThl y4yalMXcs € JaHHBIM
AJIEKTPOHHBIM PECYPCOM — Ha YpPOKaX pa3bsCHAIOTCA IMPUMEPHI pELIEHMs 3ajad, a Ha J0M
3amaercs oTpaboTKa HAaBBIKA PELICHUs JAHHBIX 33aJaHui. TakKe BBITYCKHUKHA CaMOCTOSTEIBHO
npeiaraot 3aganus OTKpbITOro 0aHKa 3aJaHuil Isl 00CYXKICHUS UX PELICHUS Ha ypOKax.

Texnonozuu odyuenusa — nuppepeHurpoBaHHoOE, IPOOIEMHOE, IPYIIIOBOE.

Dopmvt  moHumopunza 3Hanuii — (QPOHTAIBHBIA W WHIWBHAYAJIbHBIM OIpPOC,
JMarHOCTHYECKHuE paboThl, CaMOCTOSTENbHBIE pPa0OThI, KOHTPOJIbHBIE PaOOTHI, TBOPYECKHE
3aaHus (JIOKJIa/1bl, IPE3EHTAINH, TPOEKTHI).

[TpomexyTouHasi arrecTanusi MPOBOJAUTCS B (POpME CaMOCTOSATENbHBIX U KOHTPOJBHBIX
paboT, Takke NPOBOAATCA OOJbIIOE KOJWYECTBO JMArHOCTUYECKUX PAOdOT, 4YTO SBISIETCA
XOpOILIUM KOHTPOJIEM 32 OBJIAJICHUEM MTPAKTUUECKUX HABBIKOB yUalllUXCsl.

Temamuueckuii KOHTPOIb OCYIIECTBIISIETCS MO 3aBEPIICHUN KPYMHOro O10ka (TeMbl). OH
MO3BOJISIET OLICHUTh 3HAHUS W YMEHHUS Yy4yalUuXCs, IIOJIyYeHHbIE B XOJA€ JIOCTaTOYHO
IPOJOKUTEIBLHOTO Tepuofa paboThl, U OPUEHTUPOBAH Ha IPOBEPKY OBJAJACHHUS HABBIKOB
pelieHys TUNUYHbIX 3aaanuil ET'D.

[Iporpamma paccuutaHa Ha 4 4 B HeAemo B TeueHue 2 neT oOyudenus (280 u),

MPOrpaMMOil MPeAyCMOTPEHO MpoBeIeHHue 16 KOHTPOIBHBIX PadoT.

CormacHo  ¢denepanbHOMy ©0a3ucHOMY Yy4eOHOMY TulaHy JUisi  OOpa3oBaTeIbHBIX
yupexnaenuil Poccuiickoit denepannu Ha n3ydeHue matematuku B 10 u 11 kiacce oTBoauTCS He
MeHee 175 yacoB m3 pacuera 5 4 B HEAENIO, IPU OTOM pa3[eICHHE 4YacOB Ha HU3YyYEHHE
cienymoiee: 3 yaca B HeJIETIO alreOpbl U Havajl aHAJIKM3a, 2 4aca B HEIET0 TEOMETPHH B y4eOHOM
rogy. Ho 3a cuer koMmoHeHTa 0Opa30BaTEIbHOrO YUYPEKICHHS H3ydYeHHE anreOpbl W Hayal
aHajM3a B CTapIIei IMIKoJie MPOBOAUTCA chemyromum obdpazoM: 140 gacoB B 10 kmacce (4 4 B
Heneno), 140 gyacoB B 11 kimacce(4 4 B HEZIEIIO).

M3MeHeHHus B mporpamMme IO CPaBHEHHUIO C aBTOPCKOM OOYyCIOBJIEHBI CHenu(UKOil
KJlacca, a Takke HEOOXOAMMOCTBIO HCIIOJIb30BAHHUS JOMOJHUTEIBHOTO BpEMEHN Ha ypoKax st
pazbopa 3amay u3 OTKpeITOro 0aHKa 3aJaHU MO MaTEeMaTHUKE Il O0Jee YCIENTHO YCBOSHUS
3HaHUM MO0 TeMaM Kypca.

PabGowyas mporpamma TOJHOCTBIO  cooTBeTcTBYeT (DenepalibHOMY  KOMIIOHEHTY

rOCYJapCTBEHHOTO CTaHAapTa CPeAHEro (TOJHOTO) 00IIero 00pa3oBaHMs 10 MaTEeMaTHKE.



Y4eOHO-TeMATHYECKHHA TJIaH

Ne KonuyectBo
Tema
n/n 4acoB KonTtposabHbie padoTsl
10 k1ace
1 ['nasa |. Anrebpa 7-9 12 BBoanas xonTposbHas paboTa.
(moBTOpEHUE)
I'maBa IV.Ctenens ¢ Kontponbnas padota Nel mo teme:
2 JNEUCTBUTEIBLHBIM IIOKA3aTEIICM. 14 «Crernenn ¢ JeUCTBUTEILHBIM
1oKa3aTeaeM»
3 I'maBa V.Crenennast GyHKIUS. 16 KonTposabnas padora Ne 2 o teme
«CreneHHast QyHKIM»
4 I'nmaBa VI.IlokazaTenpHas 13 Kontponbnas padota Ne 3 o reme
GyHKLHS. «IToka3zarenbHas QyHKIMSY.
5 I'masa VIl.Jlorapudmmueckas 20 KonTponbnas padota Ne4 no teme
byHKIMS. «Jlorapudmuueckas GQyHKuusD.
6 I'naBa VIII.Tpuronomerpuueckue 28 KonTposabnas padora Ne 5 o teme
(bopMyIbl. «Tpuronomerpuyeckue GOpMybD».
7 I'naBa IX.Tpuronomerpuueckue 24 KonTtponbHas padora Ne6 no teme:
YpaBHEHMSI «TpuUroHoMeTpuyeckre ypaBHEeHUsD)
8 [ToBTOpEHUE. 5
9 Pesepr 8
11 kanace
1 [ToBTOpEeHME 8 BBonHast koHTpObHAs paboTa
2 ['nasa |. Tpuronomerpreckue 22 KonTponbnas padora Nel no teme:
ymxm »Tpuronomerpuyeckre QyHKIMU»
KonTposasnas padora Ne 2 o teme
I'naBa Il.IlpousBoanas u ee N
3 . 24 «IIpousBonHas u e€
T€OMETPHUUECKUI CMBICT .
TE€OMETPHUUECKUI CMBICTI.
I'naga Ill. IIpumenenue KonTtponbHas pabora Ne 3 o teme
4 MPOU3BOAHON K UCCIICIOBAHUIO 15 «ITpuMeHeHune Mpou3BOAHOM K
GyHKIMHA UCCIIEOBAaHHUIO (PYHKLIUI»
5 I'naBa IV.IlepBooOpa3nas u 12 KonTposabnas padora Ne 4 o teme
MHTErpal «ITepBooOpa3Has U MHTErpa.
5 T'nasa V.KomGunatopuxa 12 Kontponbnas padota Ne 5 o teme
«KombuHaTopukay.
7 ['maBa VI.2nemeHThI Teopuu 9 KonTtponbHast pabora Ne 6 o teme
BEPOATHOCTEM «TIEMEHTBI TEOPUH BEPOSITHOCTEN.
I'naBa VIIIl.YpaBuenus u KonTtponbHast pabora Ne 7 o teme
8 HEPaBEHCTBA C IBYMS 9 «YpaBHEHUS U HEPABEHCTBA C
NIEpPEMEHHBIMU JIByMsI IEPEMEHHBIMU.
Hrorooe nosToperue Kypca Hrorosas koHTposbHAsA pabora Ne 8
9 anreOpbl U Hayvall 16 .
3a Kypc anreOpbl CPeTHEH IIKOJIHI.
MaTeMaTHYECKOTo aHaJIN3a
10 Peseps 13 -

HUroro

140+140=280




OcHOBHOe coepxaHHe NPOrPaMMBbI

AJITEBPA

Kopuu u cremenn. Kopenb crenenn nN>1 u ero cpoiictBa. CTeneHb C palydOHAIbHBIM
mokasateneM H ee CBoicTBa. Ilomamue o cmenenu ¢ OeiicmMEUMeIbHbIM NOKA3amenem .
CBoiiCTBa CTENEHU C IEUCTBUTENBHBIM I10KA3aTEIEM.

Jlorapudm. Jlorapudm umcna. Ocnosnoe nocapugmuueckoe modicoecmeo. Jlorapupm
IPOM3BEACHUS, 4YAaCTHOIO, CTENEHH; nepexo0 K HOBOMY OCHOGaHuio. JIeCATUUHBIH W
HATypaJIbHBIA JOrapuQMbl, YUCIIO €.

IIpeoOpa3oBaHusi MpoCcTeHIIUX  BBIPA’KEHUIl, BKIIOYAIOMUX  apuU(PMETUUYECKHE
OTlepallny, a TAK)KE ONEPALUIO BO3BEICHUS B CTEIICHb U OIEPAIUIO JIOTapu(MUPOBAHHMSL.

OcHoBbl TpUronomerpuu. CruHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC IIPOM3BOJIBHOIO YIJIA.
Paguannas wmepa yrma. CuHyC, KOCHHYC, TaHI€HC M KOTaHreHc uucia. OCHOBHbIE
TPUTOHOMETPHUUYECKHE TOXKIecTBA. DPopmyiiel npuBeaeHus. CHHYC, KOCUHYC U TAHI€HC CYMMBI U
pazHocTH ABYX yriaoB. CHHYC M KOCHUHYC JBOMHOrO yria. Qopmynvl NOI0SUHHO20 Y2id.
Ilpeobpaszosanus cymmol mpucOHOMemMpUYECKUx QYHKYuil 6 npoussedeHue u npousseoeHus 8
cymmy. Buipasicenue mpuzonomempuueckux @ynkyull uepe3 mauzeHc NOJOBUHHOZ0 apeyMeHmd.
[TpeoOpa3oBanus MpocTeHIINX TPUTOHOMETPUYECKUX BhIPAKEHUH.

IIpocrelimine  TPUTOHOMETPUYECKHE  ypaBHEHHsA. PemeHus  TpUrOHOMETPHUUYECKHUX
yYpaBHEHHUU. [Ipocmeniuiue mpueoHomempuiecKkue HepageHcmea.

Apkcunyc, apkkocunyc, apKmanenc 4ucia.

OYHKIINHU

Oyuknun. OO0nacTh ONpeNeNiecHUs W MHOXKECTBO 3HadeHwi. [padux  ¢dyHKINU.
[Toctpoenue rpapukoB (GyHKIMH, 3aJaHHBIX pa3IMYHbBIMM criocobamu. CBoicTBa (QYHKLMI:
MOHOTOHHOCTb, Y€THOCTh W HEYETHOCTb, IMEPUOAUYHOCTb, OTPAaHUYEHHOCTb. [IpoMexyTku
BO3pacTaHUsd W YyObIBaHUS, HauOoJblllee M HAMMEHbIIEE 3HAYEHUS, TOYKH HKCTpeMyMa
(JlokampHOTO ~ MakcMMymMa M MuUHMMYyMa). ['paduyeckas wuHtepnperauus. [Ipumepst
(GYHKIIMOHAJIbHBIX 3aBUCUMOCTEN B PEAJIbHBIX MPOIECCAX U SIBICHUSX.

ObpartHas ¢yHkuus. Obracmv onpeodenenus u obnacms 3Ha4yeHull 0opamHou GyHKYuU.
I'paduk oObpaTHON HyHKIMU.

CrenenHas (GyHKIHMS C HaTypaJlbHBIM IIOKa3aTeleM, €€ CBOMCTBA U IpaduK.

Bepmuxanvnvie u eopuzonmanvhvlie acumnmomul epaguxos. I paguku opobHo-nunerinbix
@yHryuil.

Tpuronomerpuueckue (QyHKIMH, UX CBOMCTBA M TpadUKH; MEPUOJUYHOCTH, OCHOBHOM
NIEPUOA.

[ToxazarenbHast pyHKIIMS (IKCIIOHEHTA), €€ CBOMCTBA U Ipaduk.

Jlorapudmuueckas pyHKIUs, €e CBOUCTBA U TpaduK.

[IpeoOpazoBanus rpaduKoB: MapajuIEIbHBI MEPEHOC, CUMMETPUS OTHOCHUTENBHO OCEH
KOOPJMHAT U CUMMEMPUs OMHOCUMENbHO HAYANA KOOPOUHAM, CUMMEMPUs OMHOCUMENTbHO
npamou Y = X, pacmsadicenue u cyicamue 800.1b 0celi KOOPOUHAM.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

Ilonamue o npedene nocnedosamenvrocmu. Cywecmeosanue npeoeia MOHOMOHHOU
02panuyenHou nocieoogamenvhocmu. JlinHa OKPYKHOCTH M IUIOIIAAb Kpyra Kak Ipeneibl
nocineaoBarenbHocTell. beckoHeuHo yObIBarolas reoMeTpudeckasi MporpeccHs U ee CyMMa.

Ionamue o nenpepvisHocmu GynKyuu.

[TonsiTrie 0 MPoU3BOAHON PYHKINH, GU3MUECKHUI U TEOMETPUUYECKUIN CMBICI POU3BOIHOM.
VYpaBHeHue kacatenbHOU K rpaduky GyHKIuH. [Ipor3BoIHBIE CYMMBI, pa3HOCTH, IPOU3BECHHUS,
yacTHOro. [Ipon3BoAHbIE OCHOBHBIX 3JE€MEHTAPHBIX (QYyHKIMH. [IpuMeHeHHe NmpOU3BOJHOW K
UCCIIEIOBaHNI0 (YHKIIUH W TOCTPOCHUIO TpaduKoB. [Ipouszsoonvie odOpamuou QyHxyuu u
KOMNO3Uyuy OGHHOU YYHKYUU C TUHEUHOU.

KprI/IBOM B TEKCTC BBIACJICH Marepual, KOTOprfI MOJICKUT H3YUCHUIO, HO HC BKJIIOYACTCS B Tpe6OBaHI/I$[ K YPOBHIO
IOATOTOBKHU BBIITYCKHUKOB.



Ilonamue 06 onpedenenHom uHmezpane Kax MNIOWAOU KPUBOIUHEUHOU mMpaneyuu.
[TepBooOpaznas. ®opmyna HeroTona-Jleiiouuna.

[Ipumepsl HKCIONB30BaHUS MPOU3BOJHOM JJII HAXOXKJICHUS HAWIYYIIEro peHieHUs B
MPUKIAJHBIX, B TOM YHUCJE COLMAIbHO-3KOHOMHYECKHUX, 3aAadax. HaxoxaeHue ckopocTu i
npoiiecca, 3aanHoro Gpopmyioi i rpadukoM. [lpumMepsl npuMeHeHus: HHTErpaia B GU3UKE U
reoMerpun. Bropas npousBoiHas u ee PU3NUECKHI CMBICIT.

YPABHEHUSA U HEPABEHCTBA

Pemenne panmoHanbHBIX, TOKa3aTENbHbBIX, JOTapU(PMUUECKUX YpaBHEHUN U HEPaBEHCTB.
Pemenue nppaunOHaIBHBIX YPABHEHUA.

OcHOBHBIE TpPHUEMBI PELICHUS CHCTEM YPaBHEHMIi: TIOJCTaHOBKA, airedpandyeckoe
CIIO)KEHME, BBEJCHUE HOBBIX IEPEMEHHBIX. PAaBHOCHMIIBHOCTh YpaBHEHUN, HEPABEHCTB, CUCTEM.
Pemenne mnpocTedmmMX CUCTEM YpaBHEHUM C JABYMs HEWU3BECTHbIMHU. PelieHue cucrem
HEPaBEHCTB C OJHOU IIEPEMEHHOM.

Hcnonp3oBaHue CBOMCTB U rpaukoB (PYHKIMM NMPU PELUICHUH YPaBHEHHU U HEPABEHCTB.
Meton wuHTepBanoB. M300pakeHHe Ha KOOPAMHATHOM IUIOCKOCTM MHOXECTBA pelIeHUN
YPaBHEHUI U HEPABEHCTB C ABYMS IEPEMEHHBIMHU U UX CUCTEM.

[IpuMeHeHHEe MaTeMaTHYeCKUX METOJOB ISl PELICHUs] COJEp)KaTelbHBIX 3ajad U3
pa3iaMuYHbIX oOOiacTell Hayku U NpakTUKU. HHTeprperauus pe3yiabTaTa, Y4eT peaJbHBIX
OTpAaHUYECHUU.

SJIEMEHTBI KOMBUHATOPUKHU, CTATUCTUKU U TEOPUU

BEPOSITHOCTEM

TabnuuHoe U rpaduyueckoe MpeacTaBiIeHUe AAHHBIX. Yucnosvle xapakxmepucmuku psoos
OaHHbIX.

[Tooyepennslii ¥ OJHOBPEMEHHBIH BBIOOP HECKOJBKUX JJIEMEHTOB M3 KOHEYHOTO
MHOXecTBa. POopMmyJsibl  YuCla IEPECTAHOBOK, COYETaHWW, pa3MmenieHuil. Pemenue
KOMOMHATOpHBIX  3amady. Dopmyna OumHoma Hprotona. CBoiicTBa  OMHOMHAIBHBIX
koa¢¢unmentToB. Tpeyronbauk [ackans.

DneMeHTapHbIe U CIOXKHBIE COOBITHA. PaccMoTpeHue ciydaeB M BEPOATHOCTb CYMMBI
HECOBMECTHBIX  COOBITHH, BEpPOSITHOCTh IPOTHUBOMOJOXKHOTO  cOObITHS. [lonamue o
He3asucumocmu coovimuil. Bepoamunocms u cmamucmuyeckas yacmoma HACMYNIEHUS
cobbimus. PerieHne MpakTUYECKUX 3a]1a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.



TpeGoBaHusA K YPOBHIO NOATOTOBKH BbIIYCKHHKA:

B XO04€ OCBOCHHA COACPKAHUA MATEMATHUYCCKOI'O 06p330BaHI/I$I ydqamuecsa CTaplinux

KJIaCCOB JOOJIDKHBI OBJIAJCTH pa3HOO6p33HHMI/I crocodamu ACATCIIBHOCTH, HpI/IO6peCTI/I u

COBCPHICHCTBOBATH OIIBIT IJIA:

>

MIOCTPOEHUA W MCCIEAOBAHMUS MATEMAaTHYECKUX MOJENIEH Il ONUCAaHHWS W PELICHUS
MPUKIIAIHBIX 33]1a4, 3a7a4 U3 CMEXHBIX JUCLUIUINH;

BBIIIOJIHEHHUSI U CAMOCTOSITEJIbHOTO COCTaBJIEHUS QJITOPUTMHYECKUX MPEANUCAHUN U
MHCTPYKIIMA HAa MATEMATHYECKOM MAaTEpPHUal€; BBINOJHEHUS PAaCUETOB IMPAKTUYECKOTO
XapakTepa; UCIOJIb30BaHUS MATEMATHUECKUX (POPMYIT U CAMOCTOSITEIIBHOTO COCTABIICHUS
dbopMy Ha OCHOBE 000OIIEHNS YACTHBIX CIy4aeB U SKCIIEPUMEHTA,

CaMOCTOSITENIbHOM pabOThl C HCTOYHUKAMH HH(POPMAIINH, 0000IIEHUS U CUCTEMAaTU3AINH
MOJTy4eHHOW MH(DOPMAIIMH, UHTSTPUPOBAHUS €€ B IMIHBIH OIIBIT;

MPOBEJICHUS JIOKA3aTeIbHBIX PACCYXJICHH, JIOTHUYECKOTO OOOCHOBAaHUS BBHIBOJIOB,
pa3IMyeHusl JOKa3aTeJbHbIX U HEJOKA3aTeIbHbIX YTBEPKICHHM, apryMEHTUPOBAHHBIX U
SMOIMOHAIBHO YOSIUTEIbHBIX CYXKICHUM;

CaMOCTOATEJIbHOM M KOJUIEKTUBHOW [I€ATEIIBHOCTH, BKJIIOYECHHS CBOMX PE3YJIbTATOB B
pe3yabTaThl pabOTBl TPYIIBI, COOTHECEHHE CBOETO MHEHUS C MHEHUEM JIPYrux

Y4aCTHHUKOB yqe6H0r0 KOJUICKTHBA 1 MHCHHUEM aBTOPUTCTHBLIX UCTOYHUKOB.

B PE3YIbTATC U3YUCHUS anre6pLI M HaJaJ MareMarudeckoro ananusa B 10-11 kmacce yqamuecs

JOJIDKHBI

3HATL\IIOHUMATD:

>

>

>

>
yMeThb:

>

3HAUCHHE MAaTEMAaTHYCCKOM HAayKu JJid PpCHICHUA 3alad, BO3HUKAKOIMIMX B TCOPUHU
IMPAKTHUKE, MHUPOTY U B TO KE BpPEMA OI'PAHUYCHHOCTH IMPUMCHCHUA MATCMATUYCCKUX
MCETOAOB K aHAJIM3Y U UCCIICAOBAHUIO MTPOLIECCOB U SIBIICHUI B npupoac u 06H_ICCTB6;
3HAQUCHUC NPAKTUKKU BOIIPOCOB, BOBHUKAIOIINX B caMOM MaTeMaTHKe JUIA (1)OpMI/Ip0BaHI/I$I
U pa3BUTHUA MaTeMaTHIEeCKOM HAyKH; HUCTOPUIO Pa3BUTHUA IOHATHA 4YUCIIA, CO3OaHHA
MaT€MaTn4dCCKOIo aHaJiu3a,

YHHBepcaHBHLIﬁ XapaKkTCp 3aKOHOB JIOTUKM MATCMAaTHYCCKUX paCCY)KI[eHI/Iﬁ, ux
MPEEMCTBEHHOCTE BO BCEX 00JIaCTAX YeJIOBEUECKOU JCATCIBbHOCTH,

BEPOSITHOCTHBIN XapakTep pa3InyHbIX MPOLIECCOB OKPYKAIOIIEr0 MUPA.

BBHITIONHATh apuMETHUECKUe NEUCTBUS, coueTas YCTHbIE M IHUCHMEHHBIC MPUEMBI,
MPUMEHEHNUE BBIYMCIUTEIBHBIX YCTPOWCTB, HAXOIWUTh 3HAUYEHWE KOPHS HATypalbHON
CTENEeHH, CTENEeHH C paAlMOHAJBHBIM [OKa3aTelieM, Jiorapudma, HUCHONIB3YySd MpH

HEOOXOIMMOCTH BBIYMCIHUTEIBHBIC YCTPOWCTBA; MOJb30BAThCS OLICHKOW U MPUKUAKOM



IIPH MMPAKTHYECKUX pacyeTax;

» TPOBOAUTL IO U3BECTHBIM (oOpMyJdaM M TpaBuUjIaM MpeoOpa3oBaHusi OYKBEHHBIX
BBIPQKXCHH, BKJIFOYAIOMINX CTEMCHH, PAJUKAIBI, JOrapu(Mbl ¥ TPUTOHOMETPUICCKUE
byHKIINH,

»  BBIUHCIIATH 3HAYCHHS YMCIOBBIX M OYKBEHHBIX BBIPAKECHUH, OCYIIECTBIISAS HEOOXOIUMBIC
MOJICTAHOBKH ¥ MPEOOPa30BaAHNUS;

» ompenenaTh 3HaueHHWe (DYHKIIMM MO 3HAUCHHWIO apryMeHTa MPH Pa3IUYHBIX CIIOCO0ax
3a1aHusl PYHKITUH;

» CTpOUTh TpauKH U3YUCHHBIX (YHKIIHIA;

» ONHCHIBATh 1O rpauKy W B MPOCTEUIINX CIydasx Mo Gopmylie MOBEICHHUE U CBOMCTBA
(GYHKIMH, HAXOTUTH 110 TpapuKy HANOOBIINE U HANMCHBIINE 3HAYCHUS;

» peuiath ypaBHEHHUs, IPOCTEHIINE CUCTEMbI YPaBHEHUH, UCTIONIB3Ysl CBOMCTBA (DYHKIUI U
rpaduKoB;

» pemarb paroHaJbHBIC, ITOKa3aTeIbHBIE W JIOTApUPMUYCCKUE YpaBHCHHS U
HEPABEHCTBA, MPOCTCHUININE MPPAMOHATBHBIC W TPUTOHOMETPUYCCKUE YPABHEHHS M UX
CHCTEMBI;

» COCTaBJIATh YPaBHEHUS M HEPABEHCTBA IO YCIOBHIO 3a/1a4U;

» UCIONB30BaTh JJIsi MPHONIKEHHOTO PEIICHUS YPaBHCHHH W HEPABEHCTB TpapUvecKuit
METO/I;

» u300paxarh Ha KOOPJMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHHUH MTPOCTEHINTNX yPaBHEHUH
U UX CHCTEM;

» BBIUNCIATH IPOU3BOJAHBIC M IEPBOOOPA3HBIE IIEMEHTAPHBIX (DYHKIUN, HCIIOIB3YS
CIIPABOYHBIC MaTEPUAJIBL;

» WCCIeIoBaTh B MPOCTEHINIMX CiIydasx (YHKIUM Ha MOHOTOHHOCTb, HAXOIWTh
HauOONbIINEe ¥ HAUMEHBIINE 3HaYeHHUS (PYHKUUN, CTPOUTH TpaHUKd MHOTOUJICHOB U
MPOCTEHIINX PANMOHAIBHBIX (YHKIIMH ¢ WUCIOJIB30BAHWEM arapara MaTeMaTHdeCcKOro
aHaJIn3a;

»  BBIYHCIIATH B IPOCTSHINNX CITydYasX TUIOIIAIH C UCIIOJIb30BAaHUEM TIEPBOOOPA3HON;

» pemiath TNpOCTEHIIMEe KOMOWHATOPHBIC 3ajadd METOAOM Iepebopa, a Takke C
WCIIOJTb30BaHUEM H3BECTHBIX (POPMYIT;

» BBIUHCIIATH B MPOCTCUITUX CIIyYasxX BEPOSATHOCTH COOBITHH HA OCHOBE IOJICUETA YHCIIA
HCXOJ0B;

HCMOJIL30BATh TMPHOOpPeTeHHbIe 3HAHUSI M YMEHHS] B MNPAKTHYECKON 1eATEeJIbHOCTH H
NOBCEIHEBHOM KU3HHU JIfA:

» TIPaKTHYECKUX pacyeToB MO (GopMmysiaM, BKIOUas (OPMYJIBI, COIEpKAIIde CTENeHH,



A\

panuKanbel, JorapugmMbl U  TPUTOHOMETpPHYECKHE  (YHKLIHUH, HUCHOJB3yd IO
HEO0OXOMMOCTH CIPABOYHbIC MAaTEPHUAJIbI U MPOCTEUIIINE BEIYUCIUTEIbHBIE YCTPOMCTBA;
ONMHCAHUS C TOMOIIBI0 (DYHKIMNA pa3INYHBIX 3aBUCHMOCTEH, NPEICTABICHUS WX
rpaduuecku, HHTEPIPETALMH IPAPUKOB;

pelleHus MPUKIAJAHBIX 33/1a4, B TOM YHCII€ COI[MAIbHO-DKOHOMUYECKUX U (PU3UYECKUX,
Ha HAHOOJIBIITNE U HAUMEHBIIINE 3HAYCHUS, HA HAXOXKICHUE CKOPOCTH M YCKOPEHHUS;
MOCTPOCHUS U UCCIIEIOBAHUS MTPOCTEHIIINX MAaTEMaTHuE€CKUX MOJIENIEH;

aHaM3a peajabHbIX YUCIOBBIX JaHHBIX, PEICTABICHHBIX B BUJIE IUarpaMM, rpauKoB;

aHaJInu3a I/IH(I)OpMaI_II/II/I CTaTUCTUYCCKOT'O XapaKTeEpa.
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MaTreMaTu4ecKoro aHajan3a, T'eOMEeTpHs.
Anrebpa W Hayajga MaTeMaTHU4eCcKOro
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yrnyoneHubiit ypoBu#/[FO. M. Konsrun, M. B. Tkauea, H. E. ®denoposa, M. U. 111abynuH]
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u npodunsHbii ypoBHu/ W. B. Smenko u ap. mox penakuumeit M. B. Smenxo.- M.
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UznarenbcTBO «DK3ameny, 2015.-591,[1]c. (Cepus «bank 3ananuii EI'9»)

Anrebpa W Hayaja MareMaThyecKkoro aHammsa. Jummaktudeckume marepuansl. 10 kimacc.:

0azoBeiii ypoBerb [M.U. [labynun, M. B. Tkauésa, H. E. ®énoposa, P. I. T'azapsu].-4-¢




«3aKkpbIThld cerMeHT». ba3oBbiil u
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0azoBblii ypoBenb [M.U. llaOynun, M. B. TkauéBa, H. E. ®énopona, P. I'. ['azapsHu].-6-¢
u3., nepepad.-M.: IIpocsemenue, 2013.-191c.

Anrebpa u Hayajla MareMaTHYecKoro aHanusza. Temaruueckue tecTol. 11 kiacc: 6a30BbIl U
npoduibHbIA ypoBHH/ M. B. Tkauésa. — M.: [Ipocsemienue, 2010.-64c¢.

Kopsinop A. TI., IlpoxodreB A. A. Marematuka EI'D 2012. Tpuronomerpuyeckue
YpaBHEHHUS: METOJbl pelIeHUd U oTOop KopHeil (TumnoBble 3amaHusi Cl)-31€KTpOHHBIN
y4eOHUK

Kopsinos A. I, IlpoxodneB A. A. Maremaruka EI'D 2013. MHOrorpaHHUKU: THIIBI 33/1a4 U
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HEOIHO3HAYHOCThIO B YCJIOBUM (MHOTrOBapHaHTHBIE 3ajauu)(TUnoBble 3amaHus C4)-
ANIEKTPOHHBIN Y4eOHUK

N3yuyenue anreOpsl U Havasl MareMaTudeckoro ananusa B 10 knacce: kaura s yuurens/ H.
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