Annomayus k pabouell npoepamme no mamemamuxe 10-11 knaccwl

Pabouas mporpamma 6a3oBoro Kypca nmo maremaruke it 10 - 11 kimaccoB cocraBieHa Ha
OCHOBE:
1. ®enepanbubiii 3akon ot 29 nexadps 2012 . Ne273 ®-3 «O6 obpazoBanuu B Poccuiickoit
denepanuny»
2. ®I'OC cpennero obmero odpazoBanus (IIpukaz MunoOpuayku Poccum ot 17.05.2012 N
413).
3. ®enepanbHOTrO IMepevyHs YYeOHMKOB, PEKOMEHIYEMBIX K HCIIOIb30BAHUIO NPHU peau3aliu
UMEIOIUX TOCYJApCTBEHHYIO aKKpEAUTAILMI0 00pa30BaTeIbHbIX MPOrpaMM HauyalbHOIO OOILEro,
OCHOBHOT'O 00IIIETr0, CPEAHETO 001Iero oopa3zoBaHusl.
4. VYuyeb6noro miana MBOY «COIL» nrr Cungop.

o. ABTopckoii mporpammbl Kk yueObnunkam AtanacsH JI.C., Byry3oB B.®., Kagomien
C.b. u np. « I'eometpust. bazosrii ypoBerb». 10-11 xi./ Atanacsu JI.C., bytyzos B.®., KagomiieB
C.b. u np. — M.: [Ipocsemenue, 2013.

6. ABTOpCKO# porpaMMmsl k yaeOnnkam Hukonbsckuit CM., Tlotanos M K., Pemernukos
H.H. u np. «MaremaTuka: anredpa 1 Hayajia MaTeMaTHYECKOI0 aHallu3a, reomeTpusd. Anredpa u
Hayaja MaTeMaTU4ecKoro aHaiusa. ba3oBblil u yriyonenHsiil ypoBeHb». 10-11 i/ Hukonbckuit
CM., [Torano M.K., Pemmernukos H.H. u ap. — M.: IIpocsemienue, 2009.

ey u 3a7a4n yuyeGHOr0 npouecca

. dbopMHUpOBaHUE TMPEICTABICHUNA O MaT€MaTHKE KaK YHHBEPCAIHHOM S3bIKE HAyKH,
CpEelICTBE MOJACIIUPOBAHUS SBJICHUM U MPOIIECCOB, 00 UACSIX U METOIaX MAaTEeMaTUKU;
. pa3BUTHE JIOTUYECKOTO MBIIICHHUS, [IPOCTPAHCTBEHHOT'O BOOOpaKEHUS,

AITOPUTMHUYECKOHN KYJIBTYPhI, KpUTHYHOCTH MBIIIUICHUSI HA YPOBHE, HEOOXOAMMOM JIJisi OOYICHHS B
BBICIICH IIIKOJIE IO COOTBETCTBYIOUICH CIENHMAIbHOCTH, B Oyaymed mnpodecCHOHAIbHON
eI TEIILHOCTH,

. OBJIQJICHUE MATEMaTWYCCKUMH 3HAHUSMH W YMCHHUSMH, HEOOXOAMMBIMH B
TIOBCEIHEBHOM JKM3HU, IS U3YUCHHS IIKOJbHBIX €CTECTBEHHOHAYYHBIX JHMCIUILUIMH Ha 0a30BOM
YPOBHE, JIJIS TTOJIYYIEHHUsT 00pa30BaHUs B 00JIACTSIX, HE TPEOYIOINX yIITyOJIEHHON MareMaTHdecKou
IIOATOTOBKH;

° BOCITUTAHKE CPEJICTBAMU MAaTEMAaTUKH KYJIETYPHI TUYHOCTH: OTHOIIICHUSI K MaTeMaTHKE
KaKk dYacTH OOIICUEIOBEYECKON KYJIBTYphl 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEeMaTHKH,
JBOJIIOLIMER MaTeMaTHYECKUX HIAEH, IMOHMMAHMS 3HAYMMOCTH MAaTeMaTHUKHU IS OOIIECTBEHHOIO
nporpecca.

3amaun

° CUCTEMAaTU3UPOBATh CBEACHHMSI O YUCIIAX; U3YYNUTh HOBBIC BUJIBI YHCIIOBBIX BBIPAKCHUN
U (OPMYIT; COBEPIIICHCTBOBATh MPAKTUYCCKUE HABBIKA M BBIYMCIUTEIBHYIO KYIBTYPY, PACIIHPSTH
U COBEPIICHCTBOBATh anreOpanueckuii ammapar, chOPMUPOBAHHBI B OCHOBHOW IIKOJE, U
MPUMEHSTDH €r0 K PEIICHUIO MAaTEMaTHYECKUX 33139,

° pacIIMpUTh U CHUCTEMaTU3UPOBATh OOIIME CBEACHUA O (DYHKIUSAX, TOMOIHUTH Kiacc
u3ydaeMbIX (DYHKIMH, MPOWUTIOCTPUPOBATH IIMPOTY MpPUMEHEHUs (YHKIUH A7 OMHCAaHUS U
U3YUCHUS PEATbHBIX 3aBHCUMOCTEH;

L4 HU3Y4YUTHb CBOICTBa NpOCTPAHCTBCHHBIX TCII, C(I)OpMI/IpOBaHI/IC YMCHUA HNPUMCHATH
MOJIYYCHHBIC 3HAHUA OJId PCIICHUA IMTPAKTHUYCCKUX 3a1a4,
L pa3BuBaTb MNPCACTABICHHUA O BCPOATHOCTHO-CTATUCTHYCCKUX 3aKOHOMCPHOCTAX B

OKpyXaromeM MHPE, COBCPIICHCTBOBATH HHTCIIJICKTYAJIbHBIE W PCUYCBBIC YMCHUA IIYTEM
O6OF8.H.ICHI/I${ MaTEeMAaTUYCCKOIO A3bIKa, Pa3BUTHUS JIOTHUCCKOI'O MBIIIJICHUS
L O3HAaKOMUTH C OCHOBHBIMH UJACAMHU U MCTOJaMH MaTCMaTHYCCKOI'O aHaJIn3a

VY4eOHsblil npeamer «Maremaruka» BkiItoueH B DenepalibHbIl KOMIOHEHT y4eOHOro IjIaHa
00111€00pa30BaTeIHLHOr0 YUpPEXKICHHUSI, BSIETCA 0053aTeNbHBIM U1 U3ydeHHs. Y 4eOHbI npenmMer
«MareMaTuka» B KjlaccaX YpPOBHS CpeJHEro o0Iero oOpa3oBaHMs AAET MPEICTABICHHE O POJIH



MaTeMaTHKd B COBPEMEHHOM MHpPE, O CHOoco0ax MPUMEHEHUsS MaTeMaTUKU B TEXHUKE U B
rymaHuTapHbix chepax. [Ipu u3yyenun ydueGHOro mpeaMera «MaTreMaThKa» Ha YPOBHE CpEIHEro
obmiero 00pa3oBaHUS MPONOJKAIOTCA M TOJNYYAlOT pPa3BUTHE COJEp)KATeNbHbIE JIMHUU:
«Aunredpay, «DyHkMM», «YpaBHEHUS U HeEpaBeHCTBa», «leomerpus», «IJIEeMEHTHI
KOMOWHATOPUKH, TEOPUU BEPOSTHOCTEW, CTATUCTUKH W JIOTUKW», BBOIUTCS nwHHsS «Hauama
MaTeMaTH4eCcKOTro aHalnu3a.

CornacHo ©6a3ucHOMy y4eOHOMY TIUIaHY OOpa3oBaTeIbHBIX YyupexaeHui Poccuiickoi
Oenepanun Ha u3ydyeHue marematuku B 10-11 kmaccax orBoguTcss 6 yacoB B Hezento. Takum
obpaszom, B 10 kiacce mporpamma paccuntana Ha 216 ydacoB (36 ydeOHBbIC Hemenu), U3 HUX &
4acoB JUIsl MPOBENEHUSI KOHTPOJBHBIX padoT, 4 yaca A NPOBEAECHMS MPOEKTHBIX padot, B 11
KJlacce mporpamma paccuutana Ha 210 vacoB (34 ydeOHBIC Hemenu), W3 HUX & YacoB s
IIPOBEACHMSI KOHTPOJIBHBIX Pa0oT, 4 yaca /171 NPOBEAECHUS [TPOEKTHHIX paloT.

Coneprxanue TeM y4e0OHOI0 nmpouecca

10 xknacc

1. /leticmeumenvhovie uucua.

[lonsitue HarypampHOro umcia. MHoxkecTBa uuces. CBoilcTBa JEMCTBUTEIBHBIX YHUCEN.
Meron maremarnyeckod MHAYKIMHU. JlOKa3aTeslbCTBO YMCIOBBIX HEPABEHCTB. [[eTMMOCTh LEeNbIX
yycesn. CpaBHeHMST 1O MOAYII0O m. 3aJayd C  LEJOYMCIEHHBIMU  HEU3BECTHBIMHU.
PanvonanbHble ypaBHEHHS W HepaBeHCTBA. ParmoHanbHble BbIpakeHus. Dopmynasl OuHOMA
HbroTtoHa, cyMMBI M pa3sHOCTH CTeNeHeW. JlelieHrne MHOIOWIEHOB € OCTAarkoM. PanuoHaibHbIE
ypaBHeHUs. CUCTEMBbl palMOHAIbHBIX YypaBHEHUH. MeTol HMHTEPBAJIOB PELICHUS HEPABEHCTB.
Paunonanbubie HepaBeHcTBa. Hectporue HepaBeHcTBa. CHcTeMbl pallMOHAJIbHBIX HEPABEHCTB.
Kopens crenenn n. [lonsitue kopHs crenenu n. KopHu 4eTHON M HEYETHOU CTENEHEH.

2. PayuonanvbHule ypasHeHus u Hepagencmea

PaBHOCHIIBHOCTD ypaBHEHUI W HEpaBEeHCTB. PaBHOCHIIbHBIE MpeoOpa3oBaHusl YpaBHEHHUH U
HEPaBEHCTB. YpaBHeHUsA-cieacTBUA. [loHsATue ypaBHeHUsA-ciieAcTBUs. Bo3BeneHue ypaBHEHUs B
YeTHyI0 cTeneHb. [loTeHnupoBanue jorapudmuueckux ypaBHeHuil. IlpuBenenue mogo0HBIX
wieHOB  ypaBHeHHMs.  OcBoOokJeHue  ypaBHEHMs  OT  3HaMmeHarensd.  llpumeHenue
JOrapu(pMHUECKUX, TPUTOHOMETPHUUECKUX U Jpyrux (GopMmya. PaBHOCHIBHOCTH ypaBHEHHH U
HEPAaBEHCTB cHUcTeMaM. PelleHrMe ypaBHEHUH € TIOMONIBIO CHCTEM. YpaBHEHHUS BHIA
f(a(x))=f($(x)).Pemmenune HepaBeHCTB ¢ moMoInkko cucreM. HepaBencTBa Bua f(a(x))>f($(x)).

3. Kopenv cmenenu n

Kopenr crenenn n. Ilonstue kopHsa creneHu n. KopHM 4eTHOM M HEYETHOM CTENEHEH.
Apudpmerndeckuil kopeHb. CBONCTBA KOPHEW CTENEHHU N.

Crenenp mnosoxuTenbHOro 4ucia. IloHsATHE M CBOMCTBA CTEMEHM C pPAalMOHAIbHBIM
nokazareneMm. [Ipenen mnocnenoBarenbHOocTH. CBoMcTBa mpenenoB. beckoHeuHo yObIBaromias
reomeTpuueckas nporpeccus. Yucno e. [lonsaTue crenenn ¢ uppanvoHalabHbIM [IOKA3aTeIeM.

4. Jlocapughmoi

ITonarue u cBoiictBa norapudmos. Jlorapudmudeckas ¢pynkuus. [ecatuunsiit sorapupm
(mpuOIM>KEHHBIE BHIYUCIICHUS).

[loka3zarenbHple W JorapupMUUecKHe ypaBHEHHMs U HepaBeHcTBa. IIpocteifmme
MoKa3aTelbHble U JIoTapu(MUYECKHE YpaBHEHUS. YpaBHEHHS, CBOJAILIMECS K MPOCTEHIINM
3aMeHOW Hem3BecTHoro. llpocreiimme mnoka3aTrenabHble M JIOTapu(pMHUYECKHEe HEpaBeHCTBA.
HepageHcTBa, cBOAAIMIMECS K MPOCTEUIINM 3aMEHON HEU3BECTHOTO.

5. Tpuconomempuueckue GyHKYUU YUCI08020 apeymenma

Cunyc, kocunyc yra. [lonstue yma u ero mepsl. Onpesenenne CUHyca U KOCUHyca yIia,
OCHOBHBbIE (OpMYNBI AJi HUX. ApPKCHHYC M apKKOCHMHYC. TaHreHC M KOTaHTeHC YyrIja.
Onpenenenre W OCHOBHbIE (OpPMyabl i TAaHIeHCa W KOTaHreHca ymia. ApKTaHIeHC U
apkkoTaHrenc. @opmysnsl cinoxeHus. KocuHyc cymmbl (M pa3sHOCTH) ABYX yriioB. Dopmyinsl ams
JIOTIOTHUTENBHBIX yII0B. CHHYC CyMMBbI (M pa3HOCTH) ABYX yrioB. CyMMa M pa3HOCTh CUHYCOB U
KOCUHYCOB. DOpMyIIbl Il IBOMHBIX U NOJOBUHHBIX YIIOB. [Ipon3BeieHne CHHYCOB U KOCUHYCOB.



@opMyibl Ut TAHT€HCOB. TpuroHomerpuueckue GyHKIUN YUCIOBOTO aprymeHTa. OyHKIMN y =
sin X, y= cos X, y = tg X, y = ctg X. TpuroHomerpuueckue ypaBHEHHUS U HEPABEHCTBA.
[Ipocrenne TPUrOHOMETPUYECKHUE YPaBHEHUS. TPUTOHOMETPUUECKUE YPABHEHUS, CBOSAILUECS K
IPOCTEHIIMM 3aMEHOW Heu3BeCTHOro. [IpuMeHeHHe OCHOBHBIX TPUTOHOMETPUYECKUX (HopMyIl
JUlsl  peuieHuss ypaBHeHMi. OpHoponHble ypaBHeHMs. [lpocreiilime TpUTrOHOMETPUYECKUE
HepaBeHcTBAa. HepaBeHcTBa, cBopsmiuecs K INPOCTEMINMM 3aMEHOM HEU3BECTHOro. Baenenue
BCIIOMOTaTeNIbHOTO YIVIa.

6.Bepossimnocmob cobvimuil.

IlepecranoBku. Pasmemenus. Coueranus. BepostHocTs coObiTus. [loHsiTHE M CBOlicTBa
BEPOSTHOCTH CcOObITH. YacToTa. YciaoBHas BepoATHOCTb. OTHOCHTEIbHAS 4YAacTOTa COOBITHS.
YcioBHast BepossTHOCTh. HezaBucumbie cOOBITHS.

7. Ilapannenvnocms npsamulx u niockocmeti

[Ipsimble 1 mIockocTy B ipocTpaHcTBe. OCHOBHBIE MOHATUSL CTEPEOMETPUN (TOUKA, IIPSAMas,
IUIOCKOCTh, IIPOCTpaHCTBO). [lapamiensHocTh miockocTel, PaccrosiHne Mexny napaiesbHbIMU
IIJIOCKOCTSIMU.

8. Ilepnenouxynapnocme npsAmMbIX U NAOCKOCMEl

[lepneHMKyIAPHOCTD IIJIOCKOCTEM, NMPU3HAKKA M CBOWCTBA. [[ByrpaHHBIN YroJl, JIMHEWHBIN
yroJl ABYTPaHHOIO yIJa.

9. MHnoeoepannuku

Muororpanauky. Bepmael, pedpa, rpaHu MHOTOTpaHHUKA. Pa3BepTka. MHOTOrpaHHbIE
yribl. Beinmykiible MHOTOrpanHuKU. Teopema Ditnepa.

[Ipu3ma, ee ocHoBaHMs, OOKOBBIE peOpa, BbICOTa, OOKOBas MOBEPXHOCThb. llpamas u
HakiIoHHas npusma. [IpaBunbHas npusma. [lapamienenunen. Kyo6.

[Mupamuya, ee ocHOBaHME, OOKOBEBIE pedpa, BBICOTA, OOKOBasi MOBEPXHOCTH. TpeyroyibHas

nupamuja. [IpaBunpHas nupamuaa. YceueHHas nupaMuia.

11 knace

1. @ynxkyuu u ux epaghuxu

OyHKIMM U UX rpaduku. JneMeHTapHble GyHKIUH. MccnenoBanue QyHKIMM 1 TOCTpOEHHE
uX rpaduKoB 3JIeMeHTapHbIMU MeTogaMu. OCHOBHBIE C€HOCOOBI MpeoOpa3oBaHMsS TPaHUKOB.
Ipaduxu Qynkuuii, comepxamux Monyiau. Ilpenen ¢dyHxuum u HenpepblBHOCTh. [loHsTHE
npeaena GyHkiuu. OZHOCTOPOHHUE MPEeNbl, CBOMCTBA mpeaenoB. HempepbslBHOCTh (DyHKIMI B
TOYKE, Ha HUHTEpBajie, Ha oTpe3ke. HempepbIBHOCTH 3neMEHTapHbIX (QYyHKUIMHA. PaspbpiBHBIE
¢ynkiuu. O6parnble QyHkiuu. [lonstne oOparHoOW (yHKIMHM. B3aumHO oOpaTHble (yHKLIHU.
OOparHble TPUTOHOMETPUUECKUE PYHKIINU.

2. Ilpoussoonas

[Ipenen  mocnenoBarenbHocTu.  CBolcTBa  mpenenoB.  beckoHeyHo — yOwIBaromas
reoMerpuyeckas nporpeccus. Uucno e. IlpomsBognas. Ilonsarue npoumssBomnoi. IIpomsBognas
CYMMBbI, pa3HOCTH, IPOMU3BEAECHHUS U dYacTHOro JByX ¢yHkuuil. HenpepriBHOCTH (yHKIHIA,
UMEIOIUX MPOn3BOJHYI0, MM depenunan. [Tponzoausie snemMenTapHbIx GyHKIuU. [IponszBonHas
cioxHoM ¢pyHkuuu. [IponsBoanas oOpaTHON QYHKIIMH.

3. Ilpumenenue npou3eooHoU

[Ipumenenue npous3BoAHONW. MakcUMyM U MUHUMYM (PyHKIMHU. YpaBHEHHE KacaTelbHOM.
[TpuGnuxennsle BbluMCIeHUA. Teopembl O cpeaHeM. Bospacranume u yObIBaHHE (DYHKITHIA.
[TpousBoaHbIE BBICHIMX MOPSAKOB. BeIMykinocTs rpaduka (QyHKIMH. ODKCTpeMyM (QYHKUHU C
€IMHCTBEHHOM KPUTHYECKOW TOUKOH. 3ajayl Ha MaKCUMyM M MHUHMMYyM. AcUMOTOTHI. J[poGHO-
nuHelHas ¢pynkuus. [loctpoenue rpadukoB pyHKIUN ¢ IPUMEHEHHEM NPOU3BOHONU. Dopmyrna U
psan Teinopa.

4. Ilepsoobpasnas u unmeepar

IlepBooOpaznass u wuHTerpan. Ilonarue mnepBooOpa3HON. 3aMeHa NEpEeMEHHON U
MHTETpUpOBaHUE MO yacTaM. [lmomans kpuBonuHenHO# Tpameuuu. OmnpeneneHHbIH HHTErpall.
[TpuGnuxenHoe BBIYMCICHUE ompereneHHoro uHterpaia. ®opmyna Heprorona — JleliOHuma.



CBoiicTBa  ompeneNeHHBIX  UWHTErpajoB. IIpuMeHeHHME  ONpeAeNeHHbIX WHTErpajoB B
reoOMeTpUUECKUX U (usnueckux 3anadax. llonstue auddepeHunansHOro ypaBHeHus. 3anadd,
npuBoIAIIKe K AU HepeHInalIbHBIM YPaBHEHUSM.

5. Vpasuenus u nepasencmea.

Hecrtporue HepaBencTBa. MeTon NpOMEXYTKOB JJIsl YPABHEHUN U HEPABEHCTB. YPAaBHEHUS
U HEpaBEHCTBA C MOAYISIMHU. MeToi MHTEepBaJOB Ul HENpepbIBHBIX QyHKUUH. Mcnonab3zoBaHue
CBOMCTB (yHKIMI Tpu pelmIeHMH ypaBHEHWH M HepaBeHCTB. lcmonb3oBanue obmacteit
CYIIECTBOBAHUSA, HEOTPHULATEIBbHOCTH, OIPAHUYEHHOCTH, MOHOTOHHOCTH U 3IKCTPEMYMOB
(GyHKIIMM, CBOMCTB CHHyca W KOCHMHYCa NpPH pEIICHUH YpaBHEHHH W HepaBeHCTB. CHcTeMbl
YPaBHEHMH C HECKOJIbKUMH HEU3BECTHBIMU. PABHOCHIIBHOCTB CHCTEM.

6. Bexmopui 6 npocmpancmee

KoopaunaTsl 1 BeKTOpBI. JlekapTOBbI KOOPJAUHATHI B IpocTpaHcTBe. DopmMyiia paccTosHUSA
MEXIy ABYMS TOYKaMH. YpaBHEHHsS chepsl U miockoctu. DopMmyna pacCTOSHUS OT TOYKH [0
iockoctd. Bekropsl. Moaysb BekTopa. PaBeHcTBO BeKTOpOB. Cll0’k€HHE BEKTOPOB U YMHOXKEHUE
BEKTOpa Ha YUCIIO. YTOJI Mexay Bekropamu. Koopaunatsl BekTopa. CKansipHOE MpOU3BEIECHUE
BekTopoB. KosmnHeapHble BeKTOphl. PaznoxkeHne BeKToOpa Mo JBYM HEKOJUIMHEAPHBIM BEKTOpaM.

7. Lununop, xownyc, wap

Tena m moepxHocTu BpameHus. Lunuaap um konyc. YceueHHbI koHyc. OcHOBaHue,
BBICOTA, OOKOBasi TOBEPXHOCTh, oOOpasyromas, pa3BepTka. OceBble CEUCHHS W CCUCHHSA
napaenbHble ocHoBaHuo. [lap u cdepa, ux ceuenus, kacarenbHas IIOCKOCTh K cdepe.

8. Obvemvl men

OObembl Ten M IUIOIAAM UX MoBepxHOcTel. IlonsTHe 00 oObeme Ttena. OTHOIIEHHE
00beMOB MOA00HBIX Tesl. PopMmynbl 00beMa KyOa, MPsMOYTOJIbHOTO MapaljiesienuIeaa, MpUu3Mbl,
mmHApa. Popmyisl 00beMa nupamuibl U KoHyca. @opMyiibl IIIOMAAN HOBEPXHOCTEHN LIMIUHAPA
U KoHyca. @opmyibl 00beMa I1apa U IIomaau chepsl.

B 10-11 xmaccax romoBas OIIGHKAa BBICTABISETCS KakK cpeiaHee apu(MeTHIecKoe 3HaueHUe
MOJYTOAOBBIX OIICHOK, COTJIACHO MPaBUJIaM MaTeMaTHYE€CKOTO OKPYTIICHUSI.
Onenka «5» 3a TOJ BBICTABJISIETCA TMPU HAIWYUU BCEX OTMETOK «5», a TaKke BO3MOXKHBI

BapUaHTHI:
1 11 roj
5 4 5
4 5 5

OI_IGHKa «4» 3a roa BBICTABJIAACTCA IIPU HAJIWMYUKU BCEX OTMCETOK «4» npu OTCYTCTBUH
HEYIOBJICTBOPUTCIIbHBIX OIICHOK, a TAKXC BO3MOXXHbBI BAPHUAHTEI:

I II Tox
4 3 4
3 4 4

OHCHKa «3» 3a T'OJ] BBICTABJIACTCA ITPHU HAJIMYUH BCCX OLICHOK «3 », 4 TAKKC BO3BMOKHBI BAPUAHTHI:

I II rofg
3 2 3
2 3 3

Onenka «2» 3a rojg BBICTABIAETCS NMPH HAIMYUM JBYX HEYIOBJIETBOPUTENBHBIX OIEHOK 3a 1 u 2
HOJYTrOJUe.

JOOKYMEHT NOAMNMCAH
SQNEKTPOHHOW NOAMNUCHLIO
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