AHHOTALNUA
K pado4eil mporpamme no yuyeoHomy npeamery «MaremaTuka

Pabouast mporpamma ydeOHOro mpenmera «Matematuka» st 10 — 11 kmaccoB cocraBieHa Ha
OCHOBE:!

1.

2.

®enepanbHoro 3akona ot 29 mekadbps 2012 r. N 273-®3 «O6 obpazoBanun B Poccuiickoi
Denepauun».

@enepalibHOTO  TOCYIAPCTBEHHOrO  00pa3oBaTeNbHOTO  CTaHJapTa  CpeaHero  oOuIero
o0Opa3oBaHUs, YTBEPXKJACHHOTO TNpHUKa3oM MuUHUCTepcTBa oOpa3oBanus W Hayku PP or
17.05.2012 r. Ne 413 (B pen. Ilpukazop Munob6puayku Poccum ot 29.12.2014 r. N 1645, ot
31.12.2015 r. N 1578, o1 29.06.17 Ne 613).

@OenepalibHOTO TEpeyHs Y4eOHMKOB, PEKOMEHIYEMBbIX K HCIOJIb30BAaHUIO MPH pealn3aluu
HMMEIOIINX FOCYJapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTelIbHBIX TPOrpaMM HAYaJIbHOT'O OOIIEro,
OCHOBHOTO 00m1ero, cpeanero odmiero oopasobanus /IIpukaz3 MunuctepcTBa o0Opa3zoBaHUs U
Hayku P® ot 31.03.2014 1. Ne 253 «O0 yrBepxkaeHun (enepalbHOTO MEpeyHs y4eOHHKOB,
PEKOMEHIYyeMbIX K HCIIOJIb30BAHMIO TIPU  pealiu3allid HMEIOIIUX TOCYIapCTBEHHYIO
aKKpeIUTAIMI0 00pa30BaTEeIbHBIX MPOrPaMM HAYallbHOTO OOIIEro, OCHOBHOIO OOIIEro,
cpenHero obmero ob6paszoBanus» (B pen. IlpukazoB Munobpuayku Poccuum ot 08.06.2015 N
576, ot 28.12.2015 N 1529, o1 26.01.2016 N 38, oT 21.04.2016 N 459, ot 8 utons 2017 roga N
535; ot 20 mronsa 2017 roga N 581; ot 5 mronsg 2017 roma N 629 «O BHeceHMH M3MEHEHHUH B
dbenepaibHBI MEpeYeHb YUYEOHUKOB, PEKOMEHAYEMBIX K HCIOJIB30BAHHUIO TPU peaU3alUU
UMEIOINX FOCYAapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTEIbHBIX MPOTPaMM HAYaIbHOTO OOIIETO,
OCHOBHOTO O0IIIero, CpeHEero oo0Iero oopa3oBaHusl, YTBEpKACHHBINA MprukazoM MUHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit ¢eneparuu ot 31 mapta 2014 Ne 253)

[MTucema Muno6puaayku Poccun ot 16 mast 2018 r. N 08-1211 00 ucnosnp3oBaHuu y4eOHUKOB U
yueOHBIX TOCOOUN B 00pa30BaTEIbHOM JEATEIHHOCTH.

OcHOBHOI 00pa3oBaTebHON MTPOrpaMMbl OCHOBHOTO 00111ero oopazoanust MbBOY «Cpenusis
mikona Ne 8.

VYyeOnoro mana MBOVY « Cpeansist mikomna Ne 8» na 2020-2021 yueGHBIi ro.

Jlannast mporpamMma obecreuynBaeTcsl JIMHUEH y4eOHO-METOAMYECKUX KOMILJIEKTOB: 0 anredpe

a1 10 — 11 knaccoB non pepakuuen A.ILl. Anumoa u o reomerpun aiig 10 — 11 knaccoB non
penakuueit JI.C. AtanacsiHa, BBIITYCKaeMbIX U31aTeabcTBOM «IIpocBemienue.

Heabio uzydenus npenMera/kypca «Marematuka» B 10 — 11 knaccax siBnsieTcs:

— ¢opMHUpOBaHUE MPECTABICHUN 00 UAETX U METOAaX MAaTeMaTHKU, O MAaTeMaTHKE KaK YHH-
BGpC&J’IBHOM SA3BIKC HayI(I/I, CpG}ICTBe MOJIGJ'II/IPOB&HI/IS[ SIBJ'IGHI/Iﬁ 158 HpOHeCCOB

— OBJAJEHUE YCTHBIM U MHUCbMEHHBIM MAaTEMATUYECKUM S3bIKOM, MATEMAaTUUYECKUMU 3HAHUSAMU
¥ YMEHUSIMH, HEOOXOTUMBIMHU ISl U3yYEHUS MIKOJIBHBIX €CTeCTBEHHO-HAYYHBIX JUCIUIUINH,
JUIST TIPOJIOJDKEHUST 00pa30BaHUsI M OCBOCHHS M30paHHOW CHEIHAIBHOCTH Ha COBPEMEHHOM
YPOBHE;

— Ppa3BUTHE JIOTUYECKOTO MBIIUIEHUS, AITOPUTMAYECKON KYJIbTYPBl, MPOCTPAHCTBEHHOTO BO-
oOpakeHus, pa3BUTHE MAaTEeMAaTUYECKOTO MBIIIJICHUS U WHTYUIIMH, TBOPYECKUX CIOCOOHO-
CTeH,

— BOCIIUTaHUE CPEACTBAMHM MATEMATUKU KYJIbTYPhl JUYHOCTU: 3HAKOMCTBO C UCTOPHUEMN pa3BU-
THS MaTE€MaTHKH, DBOJIIOIMEH MaTeMaTHUECKUX HJCH, MOHUMAaHWE 3HAUMMOCTH MaTeMaTUKH
JUIs1 OOIIIECTBEHHOTO MpOTrpecca.

B pamkax yka3zaHHBIX JIMHUM PELIAIOTCS CIEAYIOIIUE 3a4a4M:

— COBEPUICHCTBOBAHHUE TEXHUKH BBIYMCICHUN

— pa3BUTHE W COBEPIICHCTBOBAHME TEXHUKH aJIreOpandeckux IMpeoOpa3oBaHMi, perieHus
ypaBHEHUH, HEPABEHCTB, CUCTEM

— CHCTEMaTHYECKOE M3YyUYECHHUE CBOMCTB I€OMETPUUYECKUX TEJI B IMPOCTPAHCTBE, Pa3BUTUE IPO-
CTpaHCTBeHHI:IX HpeI[CTaBJIeHI/Iﬁ yqamnxc;l, OCBOCHHC CHOC060B BBIYUCJIICHUA HpaKTI/I‘-IeCKI/I



BaXHBIX F€OMETPUYECKHUX BEJIIMYMH U JaJbHEWIIEE pa3BUTUE JIOTUYECKOTO MBILIUIEHUS yda-
LIUXCS

— CHCTEeMaTH3alHs M PacIIMPEeHUE CBEIEHHUH O (PyHKIMAX, COBEPIIEHCTBOBAHUE IpadpuuecKux
YMEHUH; 3HAKOMCTBO C OCHOBHBIMH HMJIESIMH U METOJAMU MAaTEMaTUYECKOI'0 aHalu3a B 00be-
M€, TIO3BOJISIFOIEM HCCIIEIOBATh IeMEHTapHble (PYHKIIMHM U peIaTh MPOCTEUIINE TeOMETPH-
yeckue, GU3n4ecKue 1 Ipyrue NpukiaJHble 3a1a4n

— (opMuUpOBaHHE CITOCOOHOCTU CTPOHUTH U UCCIIE0BATh MPOCTEUIINE MATEMATHIECKUE MOJICIN
IIPU pELICHNU IPUKIIAJHBIX 33/a4, 3a7a4 U3 CMEXHbBIX JTUCIUILINH.

VYueOHbli mpenMeT «MaremaTuka» BXOAUT B MPEIMETHYIO 00iacTh «MaTtemaruka U uHpopma-
TUKay, BIsETCS 00s13aTenbHbIM [T u3ydenust B 10 — 11 knmaccax ¥ Ha ero u3y4eHue OTBOAMUTCA 5
Y4acoB B HEJNENIO B TEUCHHE KaXAOro roaa odyuenus, cero 340 ypoka (mo 170 gacoB B KakIoM
KJjacce).

COJAEPKAHUE KYPCA
AJITEBPA

JJIeMeHThI TEOPUH MHOKECTB M MATEMATHY€CKOM JIOTHKH
KoneuHoe MHOXECTBO, JIEMEHT MHOXKECTBA, ITOJAMHOXECTBO, IepeceueHue U o0bEeINHEHNE MHO-
JKECTB, YUCIIOBbIE MHOXKECTBA HA KOOPAMHATHOW MPSIMOW, OTPE30K, HMHTEPBAN, HPOMEINCYMOK C
8bIKOJIOMOT MOYKOU, epaguyecKoe NpeocmasieHue MHONCECME Ha KOOPOUHAMHOU NIOCKOCTU.
YTBepkaeHue (BbICKa3bIBaHKE), OTPUIIAHUE YTBEP)KICHUS, UCTUHHBIC M JIOKHBIE YTBEPXKACHUS,
CJIEJICTBUE, YACTHBIN Cily4ail 0OILIEro yTBEpKI€HUS, KOHTPIPUMED, 10Ka3aTeIbCTBO.
Yuciia v BbIPAKEHUA
Kopens N-ii crenenu u ero cBoiictBa. [lonsamue npedena uuciogou nociedosamenvHocmu. CTETIEHb
C IeMCTBUTENIBHBIM TOKa3aTeNleM, CBOICTBa cTeneHu. JIeHCTBUS ¢ KOPHIAMM HAaTypalbHOM CTeNeHu
U3 YHCET, MOAHCOeCmEeHHble NPeoOPa308anuus 8bIpAXCEeHUL, KIIOYAlowux cmenenu u kopHu. Jlora-
pudm gncna. JlecaTnyHble U HaTypalbHble Jorapudmel. Yucno e. JlorapupmMuyeckue TOXKIECTBA.
JeiictBust ¢ norapudmaMu 4uCel; npocmetiuiue Npeoopa308anuUsl BbIPANCEHUU, BKIIOUAIOUUX
noeapugmul. 1300parkeHre Ha YUCIOBOM MPSIMOM LENbIX U pallMOHAIBHBIX YHCEN, KOpHEeH HaTy-
palbHOM CTENEHU U3 4Hcel, jJorapudmos uncen. TpuUroHoMeTpuueckas OKPYKHOCTb, paouaHHas
mepa yena. CUHYC, KOCUHYC, TAHT€HC, KOmaHzeHc TIPOU3BOIBHOTO yriia. OCHOBHOE TPUTOHOMETPH-
YECKOEe TOXKIECTBO U CJICACTBUS M3 HETO. 3HAYEHUSI TPUTOHOMETPUUYECKUX (PYHKIHH 17151 yriioB 0°,

30°, 45°, 60°, 90°, 180°, 270° (O,g ,% e ,gpaﬂ). @opMybl IPUBEACHUS, CIOKEHHUS, (POPMYITBI

3
JIBOMHOTO Y TIOJIOBUHHOTO YIJIA.
YpaBHeHusI U HePaBEeHCTBA

VYpaBHeHus ¢ ogHo# nepemeHHoi. [IpocTeiine uppannonanbHble ypaBHeHUs. Jlorapudmuyeckue
W [OKasaTenbHble ypaBHeHus Buaa logs (bX + ¢) = d, @™ * = d (rxe d MOXHO TpeACTaBUTH B BHE
CTETIEHU C OCHOBaHMEM a U PallMOHAJIBHBIM INOKA3aTeleM) U UX pPEIIeHUs. TpUrOHOMETpUYecKHue
ypaBHEHHUS BHJA Sin X = @, COS X = &, g X = a, rme a — TabJMYHOEe 3HaYE€HHWE COOTBETCTBYIOIICH
TpUTrOHOMETpHUYECKOU (PyHKIMH, U UX pemeHus. HepaBeHcTBa ¢ ojHON nepeMeHHOM BUa logs X <
d, @* < d (rme d MOXHO TIpeACTaBUTH B BUJE CTENEHH C OCHOBaHUEM a). Hecnooicuvle payuonans-
Hble, NOKa3ameinbHble, 102apupmuieckue, mpueoHOMempuiecKue YpasHeHus, HepageHcmea U ux
cucmembl, npocmeriuiue UppayuoHaIbHvle ypasHeHus u Hepasencmea. Memoo unmepsanos. I pa-
Quueckue memoowl peuieHus ypasHeHul u nepaseHcms. Peuienue ypanenull u HepageHcms, CO-
oepaorcauyux nepemeHty1o noo 3HAKOM MOOYA. YpasHerus, cucmemsl YPasHeHUll ¢ Napamempom.
DOyHKIUHA

[Tonsatue ¢pynxkuuu. Hynu QyHKIMM, TpOMEKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HanbGouns-
mee W HauMmeHbllee 3HayeHus QyHkiuu. [lepumoanmynocts ¢GyHKUMU. YETHOCTH M HEYETHOCTH
dbyakuumii. CTeneHHas, mokasareibHas u JJjorapudmudeckue GyHKIINHA; KX CBONCTBA U

rpaduxu. Croxcnvle ¢hynkyuu. Tpuronomerpuueckue GyHKIHH Y = COS X, Y = Sin X, Y = tg X. @yuk-
yusa y = ctg X. CBolictBa U rpaduKu TPUTOHOMETPUUECKUX (GYHKIHUHA. APKKOCUHYC, APKCUHYC,
apkmauzenc yucia, apkkomaueenc yucia. Obpammuvle mpuzoHomempuieckue QYHKyul, ux coucm-



6a u epaghuxu. Ilpeobpazosanus epagpuxos Qynkyuil: cogueu 8001b KOOPOUHAMHBIX OCell, pacmsi-
JHceHue U colcamue, CUMMEmpUsi OMHOCUMENIbHO KOOPOUHAMHbBIX ocell U Hayana koopounam. I pa-
Quxu 83auUMHO 0OPAMHBIX PYHKYULL.
DJieMeHThl MAaTeMATHYeCKOr0 aHAIU3a
[TpousBonnas ¢pynkuuu B Touke. KacarenpHas k rpaduky pynkmun. ['eomerpuueckuit u dpuznye-
CKU cMbICH pou3BoAHOM. [IponsBoaHbie anemMenTapHbix GyHKIUA. [Ipon3BogHas cyMMBbl, IPOU3-
BEJICHUS, YacmHoeo, NBYX (GOYHKUMHA. Bmopas npoussooHas, eé ceomempuueckuii u Quuyeckul
cmoica. Tlonstue o HempepbIBHBIX (QYHKIMSIX. TOUkM 3KCTpeMyma (MakCMMymMa U MHUHHUMYMA).
HccnenoBanue 3meMEHTapHBIX (YHKIMH Ha TOYKH SKCTPEMyMa, HAXOXKJICHHE HAauUOOJBIIET0 U
HAUMEHBIIETO 3HAUYEeHUN (YHKIMU C TIOMOIIbIO MPOU3BOAHOU. [locmpoenue epagukos ¢hynxyuii ¢
noMOWbI0 NPOU3800HbIX. [Ipumenenue npouzsooHou npu pewenuu 3aday. Ilepsoobpasnas. Ilepso-
obpasmuvie snemenmapuulx @yukyui. Ilnowaos kpusonunetinot mpaneyuu. @opmyna Hvromona-
Jletibnuya. Onpedenéunviti unmeepain. Buluucnenue niowadei niockux ¢ueyp u o6vémoe mein
8paljeHUs ¢ NOMOWbIO UHMe2pad.
CTaTHCTHKA U TeOPHUs BEPOATHOCTEM, JJOTHKA 1 KOMOMHATOPHKA
YacroTa 1 BeposATHOCTH cOObITUS. JloCTOBEpHBIE, HEBO3MOXKHBIEC U ClTydaiiHble cOObITUS. Borunce-
HUE BEPOSATHOCTEH B OIBITaX C PaBHOBO3MOXKHBIMHU JJIEMEHTAPHBIMH HCXoaaMu. Pemenue 3amad ¢
MPUMEHEHHEM KOMOMHATOPUKH. BEpOSTHOCTh CyMMBI ABYX HECOBMECTHBIX coObITHH. [IpoTHBOMO-
JIO’)KHOE COOBITHE M €ro BEPOSITHOCTb. [Ipasuno ymuodxcenus eeposmuocmeti. Popmyna noaHou
sepossmuHocmu. Pewenue 3a0au ¢ npumenenuem Odepesa eeposmuocmel. /Juckpemuvle ciyyaiinvie
GeUYUHbL U UX pacnpeodenenus. Mamemamuueckoe odxcudanue, OUCNEPCUsL CLYYAUHOU BENUYUHDI.
Cpeonee xeaopamuunoe omxnonerue. Ilonsmue o HopmanvHom pacnpedenenuu. Ilpumepul cuyyaii-
HbIX GeNUYUH, NOOYUHEHHLIX HOPMATLHOMY 3AKOHY (NOSPEUHOCMb UBMEPEHULl, POCH Yel08eKa).
Ilpeocmasnenue o 3axone 6onvuiux yucen. Ponv 3axona O0onbuux yucen 8 Hayke, npupooe u oouje-
cmee. CosmecmHule HAONI00eHUs 08YX CYyUaliHbIX genuyun. Ilonamue o Koppenayuu.
I'EOMETPUA
I'eomerpus
Touka, mpsiMast U MIOCKOCTh B MPOCTPAHCTBE, aKCMOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX. B3a-
MMHO€ PacIoOkKEeHHE MPSIMBIX U IJIOCKOCTEN B mpocTpaHcTBe. [lapaiienbHOCTh NPSAMBIX U IJIOC-
KocTell B mpocTpaHcTBe. M300paxeHne MpOCTEHIINX MPOCTPAHCTBEHHBIX (UIYp Ha IJIOCKOCTH.
Paccrosaus mexny ¢urypamm B mpocTpaHcTBE. YTIIBI B NPOCTpaHCTBE. [leprneHIuKyIspHOCTD
npsAMbIX U tuiockocteil. [Ipoekuust ¢urypsl Ha miaockocTs. [Tpu3Hakyu nepneH UK yaspHOCTH Mpsi-
MBIX U IJIOCKOCTEW B POCTPaHCTBE. TeopeMa 0 TpEX NePHEHIUKYIApax.
Muororpanauku. [lapamrenenunen. CBoHcTBa NpsSMOYToJbHOTO Mapajulesenuneaa. Teopema
[Tudaropa B nmpoctpanctse. [Ipu3ma u nupamuna. [IpaBunsHas mupamMuga U MpaBUIbHAS MPU3MA.
[Tpsimast mupamuaa. DIEMEHTHI IPU3MBI U TUPAMUJIBL.
Tena spawenus: yununop, KoHyc, cghepa u wap. OcHosHble CBOUCMBA NPAMO20 KPY208020 YUIUHO-
pa, npamo2o Kpy208020 Konyca. Hzobpasicenue men epawjenus na niockocmu. IlpencraBnenue oo
yCeu€HHOM KOHYCE, C€YeHMs KOHyca (IapasuieIbHOE OCHOBAHUIO U MPOXOAsIlee Yepe3 BEpIINHY),
ceueHMs UIMHApa (MapajiebHO U NEPIIEHANKYISIPHO OCH), cedeHus mapa. Pa3Béprka numuHpa
U KOHYCa.
[Tpocreiimme koMOMHAIIMKM MHOTOI'PAaHHUKOB U TE€J BPAILIEHHUSI MEX1y cO00ii.
Brruncnenue 3eMeHTOB MPOCTpaHCTBEHHbIX Guryp (p&€6pa, nuaronanu, yrisl). [Inomans nosepx-
HOCTH TNPaBWIBHOW MUpaMHUAbI U TpAMOMl mpu3mbl. [lnomane mOBEpXHOCTH MPSMOTO KpPYroBOI'O
LHWIMH]Ipa» IPSIMOIo KpyroBoro konyca u mapa. [Tonsitue 06 06péme. O0bEM mUpaMuIbl U KOHYCA,
npu3Mbl 1 uHApa. O6bEM mapa.
Ilooo6Hble mena 6 npocmpancmee. COOTHOIIECHUSI MEXKIY IUIOMIAASIMU MMOBEPXHOCTENH U 00BEMaMHU
MOTIOOHBIX TE.
JIBukeHHsI B IPOCTPAHCTBE: MapaslieIbHbI EPEeHOC, EeHTpaIbHasi CHMMETPHs, CHMMETpPUS OTHO-
CUTEJIBHO IIJIOCKOCTH, NOBOpOT. CBolicTBa ABMKEeHUH. [IpuMeHEHME NBWKEHUN IpU PELIEHUU
3ajad.
BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE



Cymma 6eKmopos, yMHOMCEHUe 6eKmopa HA 4YuUcio, yeoi medxcoy eekmopamu. Konnumeapnvie u
Komnaanapuvie eekmopwl. CKaIIpHOE NPOU3BEACHUE BEKTOpOB. Teopema O pa3ioKeHUU BEKTOpa
10 TpEM HEKOMIUIaHApHBIM BekTopaM. CKalsipHOE IIPOU3BENEHUE BEKTOPOB B KoopauHaTax. [lpu-
MEHEHHE BEKTOPOB IIPU PELICHUH 3a/1a4 HAa HAXOXKJACHNUE PACCTOSTHUM, AJIMH, TUIOIaAeld 1 00bEMOB.
YpaBHEHUE IJIOCKOCTH B MIPOCTPAHCTBE. Y paBHEHHE chepbl B IpocTpaHcTBe. DopmMyria Asisi BEIYUC-
JIEHUS PACCTOSHUS MEX/1y TOUKaMH B IIPOCTPAHCTBE.

Pabouast nporpaMMa COACpPIKUT CIIEAYIOIINE Pa3/IEeIIb:

1. TUTYnbHBIN JHCT

2. [InanupyemMsbie pe3yinbTaThl U3y4eHHs YUSOHOTO MpeIMeTa
3. Copepxxanue yueOHOTO IpeIMeTa

4. KaneHaapHO - TeMaTHYeCKOe TNIAHUPOBAHNE

[IpenycMOTpeHs! clieayroire BUAbl KOHTPOJIS: BXOJAHOM, TEKYIIHI U TPOMEKYTOUHBIH.



