AHHOTanus K padoueii mporpamme no yue0Homy Kypcy «MaremaTuka»

g 10-11 kaaccos

Pabouas nporpamma yuyeOHoro kypca «Martematuka» aas 10-11 kiaccoB cocTaBjieHa B
COOTBETCTBHH C:

1.3akon «O06 obpazoBanuu B Poccuiickort denepanuu» ot 29.12.2012 r. Ne273-D3 (¢ u3M., BHECEHHBIMHU
OenepanbabiMu 3akoHaMu 0T 04.06.2014 1. Ne 145-D3, ot 06.04.2015 1. Ne 68-D3 (pen. 19.12.2016)).

2. 3axoH «O6 obpazoBanum B Pecmybmmke bamkoprocran» ot 01.07.2013 1. Ne 696-3.

3. [Ipuka3z MunncrepcTBa oOpazoBanus 1 Hayku Poccuiickoit @eneparyum ot 31.03.2014

r  Ne 253 «O6 yTBepkaeHUU (eaepalbHOTO MepeyuHsl Y1eOHUKOB, PEKOMEHIYEMBIX K MCIIOJIIB30BaHUIO
[IPU pean3aluyi UMEIOLIINX TOCYIapCTBEHHYIO aKKPEIUTAILIMI0 00pa30BaTeIbHBIX IIPOrpaMM Ha4aJIbHOTO
00111eT0, OCHOBHOTO 00IIeT0, cpeaHero oodmero odbpazoBanus» (B pen. [Ipukazor MunoopHayku Poccrm
oT 08.06.2015 1. Ne576, ot 28.12.2015r. Nel1529, ot 26.01.2016 1. Ne38, ot 21.04.2016 1. Ned459, ot
29.12.2016 . Ne1677)

4. TTocranornenne [ 1aBHOTO TOCYAapCTBEHHOTO caHuTapHOro Bpada PD ot 29.12.2010 1. Ne189 (pen. ot
25.12.2013 r.) «O6 ytBepxxkaennu CanlluH 2.4.2.2821-10 «CaHuTapHO-3MTHAEMHUOIOTUIECKIE
TpeOOBaHMS K YCIOBUAM U OpraHu3aluy 00y4yeHus B 0011eo0pa3oBaTeNbHbIX YUPEKICHUAX), C
U3MEHEHUSIMH.

5. Ilpuka3z MunucrepcTBa oopazoBanus u Haykd P® ot 17.12.2010 . Ne 1897 (B pen. [Ipukazon
MunoOpnayku Poccun ot 29.12.2014 1. Ne1644, ot 31.12.2015 1. Ne1577) «O0 yTBepkaeHUN
(enepanbHOro rocyAapcTBEHHOT0 00pa30BaTENLHOIO CTaHIApTa OCHOBHOTO 00IIero 00pa3oBaHusy

6. [Ipuka3 MunmCcTEepcTBa 0Opa3oBanusa U Hayku Poccutickoit @eaeparmn ot 30.08.2013 Nel1015 (¢
W3MEHEHUSMH U JonoiHeHusiMu) «O0 yrBepxkaeHnn [lopsiika opraHu3auy U OCYIIeCTBICHHS
00pazoBaTeNnbHON ASATETFHOCTH IO OCHOBHBIM 00111e00pa30BaTeIbHBIM MIPOrpaMMaM -
o0OpazoBaTeIbHBIM ITPOrpaMMaM HadaIbHOTO O0IIEero, OCHOBHOTO OOIIIEro U CPEeIHEro 00IIero
00pa3zoBaHUsD.

7. Ilpuka3 MunooOpazoBanust Poccuu ot 05.03.2004 Ne 1089 (B pen. Ilpukazos Munobpaayku Poccun ot
03.06.2008 1. Ne 164, ot 31.08.2009 r. Ne 320, ot 19.10.2009 r. Ne 427, ot 10.11.2011 1. Ne 2643, ot
24.01.2012 r. Ne 39, o1 31.01.2012 . Ne 69, ot 23.06.2015 1. Ne609) «O6 yTBep)aeanu dOenepaibHOTO
KOMITOHEHTa rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB HAYAILHOTO OOIIET0, OCHOBHOT'O OOIIETO
1 cpeaHero (TIOTHOT0) 00IIero 00pa3oBaHMs»

8. Ilpuka3 Munmncrepcta obpazoBanus U Hayku PO ot 07.07.2005 1. Ne 03-126 «O npumMepHBIX
nporpaMmax 1o y4eOHbIM mpeaMeTam (eaepaibHoro 6aszucHoro yuyeOHoro mianax»9. [Ipukas
MunuctepctBa oopazoBanus Peciyonuku bamkoproctan ot 29.04.2015 r. Ne 905 «O pekoMeHAyeMbIX
0a31CHOM y4eOHOM TUTaHe M MPUMEPHBIX YIeOHBIX IUIaHax IS 001e00pa3oBaTeNbHBIX OpraHnu3alnit
Pecrry6iukm bamkoprocTany

10 .deaepanbHBIM TOCYyTapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO OOIIET0 00pa3oBaHMs,
YTBEPKACHHBIM MTpuKa3oM MuHrcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanuu ot 17.12.2010
Nel897 (c W3MeHEHUsAMH, YTBEpPXKIEHHBIMU TNPHKa30M MUHUCTEpCTBa 00pa30BaHMs U HAYKH
Poccuiickoit @eneparuu ot 29.12.2014 Nel644);

11. TpeboBanusIMU K pe3yibTaTaM OCHOBHOTO o01ero oopasosanus, yreepxaeHabivu - GI'OC OO0
(ITpuka3 MunuctepcTBa 00pazoBanus u Hayku Poccuiickoii @enepannu ot 31 gexadps 2015 . Ne 1577 B
TTOCIIeTHEH peTaKIIiN)

12.®DenepanbHbIM TEpeYHEM Y4YE€OHMKOB, YTBEPXKAEHHBIM IIpHKa3oM MuHHCTEpCTBa 00pa3oBaHMA U
Hayku Poccuiickoii @enepanmu ot 31 mapta 2014 roga Ne253 «O6 yTBepkaeHnu QeaeparbHOro MepeyHs
y4eOHUKOB, PEKOMEHIYEMBIX K HCIIOIB30BAHUIO TIPH PEATH3aUH UMEIOILINX TOCyIapCTBEHHYTO
AKKpeIUTalLUI0 00pa3oBaTebHbIX IIPOrpaMM Ha4albHOI'O OOIEro, OCHOBHOI'O OOIIEro, CpeJHEro 00IIEro
00pazoBaHU;

14. OcHoBHOI 00pa30BaTeILHON MPOrPaMMbI OCHOBHOTO OOIIET0 obpazosanusi MBOY «COLI um.
N.AbnynnuHa c.3UpUKITBDY



15. Tonoxenus o paboueit mporpamme MBOY «COII num. M. A6aynnuna c.3upuxnbi» ([Ipukas Ne 157-1 ot
30.07.2018 1.)
16. Yuebnoro mmana MBOY "COLL nm. 1. A6xymmuHa ¢.3upuKIie!”
17. Kanennapuoro yde6Horo rpadpuka MBOY «COLI um. M. Ab6aynnuna c.3UpUKIbh
YueOHUKaAMU:
1. Anredopa u Hayajia MaTeMaTH4ieckoro aHanausa: 10-11 kiace; y4eOHUK 1151
odmeodpa3oBarebubIX opranuzamnuii / HI.A.Anumos, FO.M.Kojsirus.-
Mocksa , IIpocBemenne, 2019.
2.Y4eOuuk ans 10-11 knacca./ JI.C.Aranacss, B.®.byry3os, C.b.Kagomues u ap. - M.:
[Ipocsemenne, 2019.

Coaepixanue Kypca
OcHoBHas 0a3oBasi nporpamMmma

A.Hreﬁpa 1 HAYAJIa aHaJIMu3a

[loBropenue. Pemienne 3agad ¢ MCHOJB30BAaHUEM CBOWCTB YHCEI W CHUCTEM CUYUCIICHMUS,
JETUMOCTH, JOJENH U 4acTed, MPOLEHTOB, MOAYJIeW uyuces. Pemenue 3agady ¢ UCIOJIb30BAHUEM
CBOWMCTB CTemeHed M KOpHEH, MHOTOYJICHOB, MpeoOpa3oBaHWil MHOTOUYICHOB M APOOHO-
paIII/IOHaJH)HBIX Bblpa)I(eHHﬁ.

Pemenue 3aga4 ¢ MCNOJb30BaHUEM FpaHYCHOﬁ MCPHI yriI1a. MO,Z[y.]'IB YHCjIa B €ro CBOMCTBA.

Pemenne 3aaa4 Ha JABHKXCHHE W COBMECTHYIO pa60Ty C IIOMOIIBIO JIMHENHBIX U KBaJIpaTHbIX
ypaBHeHI/Iﬁ n ux cucreMm. Pemenwne 3aga4 € IOMOHIBIO YHCJIOBBIX HEPABCHCTB U CHUCTEM
HCPABCHCTB C O,Z[HOﬁ HepeMeHHOﬁ, C IPUMCHCHUEM I/I306pa)KeHI/I$I YUCJIOBBIX IIPOMECIKYTKOB.

Pemenne 3amad ¢ MCTMONBb30BaHWMEM YHMCIOBBIX (QYHKUIMH W ux rpadukoB. Mcmomb3oBanue
CBOMCTB M rpapMKOB JIMHEWHBIX U KBaJIpaTUYHBIX (PYHKUIUN, 0OpaTHONW MPONOPIHOHATBHOCTH U

p=dz

TpuroHomerpuyeckasi OKpYKHOCTb, panuaHHas wmepa ymia. CuHyc, KOCHUHYC, TaHIEHC,
KOTaHI€HC MPOU3BOJIBHOTO yria. OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO MU CIICJCTBHUS U3

byHKIUN . I'padnyeckoe penieHne ypaBHEHU 1 HEPABEHCTB.

Hero. 3HaueHus: TpuroHoMmerpuaeckux Qynkmmii ast yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

0 T MWW W
6 43 2 pan). DopMysbl CIOXEHUS TPUTOHOMETpPUUYECKUX (QYHKUMH, (HopMyisl

NpUBEJCHHUS, GOPMYIIBI IBOMHOTO apryMEHTAa. .

Hynu ¢yHKIMH, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA, MOHOTOHHOCTh. Hanbobliiee 1 HauMeHbIee
sHauenne Qynkuuu. [lepuonnueckue pynkumu. UeTHOCTh U HeueTHOCTh GYyHKIMH. CloXXHBIE
GyHKIHH.

Tpuronomerpuueckie bymkmm Y = COSH Y =SINX, V=18 gy V= olex
CpoiicTBa ¥ rpad)KM TPUTOHOMETPUICCKUX (DYHKITHA.

ApDKKOCUHYC, AapKCHHYC, apKTaHTeHC uwucia. ApKKoTaHreHc uucna. Ilpocteifmue
TPUTOHOMETPUUYECKHE ypaBHEHUs. PerlleHrne TpUroHoMeTpu4ecKuX ypaBHEHUH.



OOpaTHble TpUTOHOMETpUUECKHE (YHKIMH, HX CBOHCTBa M Tpaduku. Pemienue
IIPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

CreneHr ¢ Z[eﬁCTBHTCHBHBIM IOKa3aTcJIEM, CBOWCTBA CTEIICHH. HpOCTCfIH.IPI@
IMMOKAa3aTCIIbHBIC YPABHCHUA 1 HCPABCHCTBA. Iloka3aTenpHas (b}/HKI_[I/IH 1 €€ CBOMCTBA U rpa(bmc.

Jlorapudm uymcna, cBoiictBa sorapupma. Jlecaruunsiii sorapupm. Yucio .
Hatypanbnsbrit torapudm. [IpeoOpazoBanue norapudmudeckux BeipakeHuit. Jlorapupmuaeckue
ypaBHEHUs U HepaBeHCcTBa. Jlorapudmuueckas GyHKIHS U €€ CBOWCTBA U rpaduK.

Crenennas ¢yHKIMS U ee cBoicTBa U rpaduk. ppannoHanbHble ypaBHEHHUS.
Meroza UHTEpPBAIIOB UIsl PELICHUS HEPABEHCTB.

[IpeobOpaszoBanus rpapukoB (GyHKIMHA: CIBUT BI0JIb KOOPAMHATHBIX OCEH, pacTsDKEHHE U
C)KaTHe, OTPaKEHHUE OTHOCUTENIBHO KOOPJAMHATHBIX oceil. ['paduueckne MeTonpl perieHus
YpaBHEHUI U HepaBEHCTB. PellieHne ypaBHEHMI U HEPABEHCTB, COAEPIKAIINUX MEPEMEHHYIO MO
3HAKOM MOJYJIS.

CucremMbl MOKa3aTEeNbHBIX, JOrapu(OMUIECKUX U UPPAIIMOHAIBHBIX YpaBHeHHH. CHUCTEMBbI
MOKAa3aTeNbHBIX, JOrapu(MUIECKUX HEPABEHCTB.

B3aumuo oOparnbie pyHkumu. ['padukn B3auMHO 0OpaTHBIX (PyHKIUH.
YpaBHEHMSI, CUCTEMBI YPAaBHEHUH C TAPAMETPOM.

[IpousBonnas ¢ynkuuu B Touke. KacarenbHas k rpaduky ¢pyHkuuu. I'eomerpudeckuii u
¢u3myeckuii CMBICT TPOM3BOAHOW. [Ipom3BogHBIE dreMeHTapHbIX QyHKIWA. [IpaBmia
middepeHIrpoBaHusL.

Bropas npounsBoHas, ee reoMeTpuuecKuil U GU3NYECKUN CMBICI.

[Tonsitue o HempepbIBHBIX QYHKIMAX. TOUKM 3KCTpeMyMma (MakCMMymMa U MUHHUMYMa).
HccnenoBanue 3meMeHTApHBIX (DYHKIMI Ha TOYKH SKCTpeMyMma, HauOoJblliee M HauMEHbIIEe
3HAUYCHHE C TOMOIIbI0 Tpou3BoaHON. [locTpoenne rtpadukoB GYHKIUKA C TTOMOIIBIO
MIPOU3BOAHBIX. [ [pMeHEeHNE IPON3BOIHOM ITPU PEIIEHUH 3a/1a4.

[TepBooOpasnas. [lepBooOpasHbie dneMeHTapHBIX (QyHKIMNA. [lnomans KpuBOIUHEHHON
tpanenuu. @opmyina Hetotona-Jleiibnnna. OnpeneneHHblii uHTErpan. Beruncienue miomanen
TUIOCKUX (PUTYp U 0OBEMOB TEJI BPAIICHHS C TIOMOIIHIO HHTETpaIa.

I'eomeTpust

[ToBTOpenue. Pemenne 3amad ¢ NpUMEHEHHWEM CBOWCTB (UTYp Ha TUIOCKOCTH. 3aqadd Ha
JIOKA3aTEIbCTBO M TOCTPOCHUE KOHTPIPUMEPOB. Mcmonp30BaHHE B 3aJadax MPOCTEUIIHNX
JOTMYECKHX IpaBwi. PemeHne 3amady C HCIONB30BAHMEM TEOPEM O TPEYrOJbHUKAX,
COOTHOUICHHH B MPSMOYTOJBHBIX TPEYTOJbHUKAX, ()aKTOB, CBA3AHHBIX C YETHIPEXYTOJIbHUKAMH.
Pemenue 3amau ¢ ucnonb3oBaHueM (PaKTOB, CBA3AHHBIX C OKPYKHOCTSAMHU. PerneHue 3amgad Ha



HU3MCPCHUA Ha INUIOCKOCTH, BBIYUCIICHUC [JIMH U mIomaaeii. PemieHue 3amad ¢ IOMOIIBIO
BCKTOPOB U KOOpJAUHAT.

Harnsonas crepeometpus. Ourypsl u ux u3olOpaxkenus (kyO, mupamuja, mnpusma). OCHOBHbBIE
MIOHSITUS CTEPEOMETPUU U UX cBoicTBa. CeueHus Kyda u TeTpadapa.

TO‘IK&, nmpsaMad U IJIIOCKOCTH B IMPOCTPAHCTBE, aKCUOMBI CTCPCOMETPUN M CICACTBHUA U3 HUX.
B3aumHoe pacrnonioxkeHue npsiMbIX U TUIOCKOCTEH B MpOcTpaHcTBe. [lapannenbHOCTh MPSMBIX U
IJIOCKOCTE B TIpocTpaHcTBE. M300pakeHHe MPOCTEUIINX TMPOCTPAHCTBEHHBIX (UTyp Ha
TJIOCKOCTH.

PaccrosHus Mexy purypaMu B mpoCTpaHCTBE.
VYrubl B ipocTpaHcTBe. [lepneHauKysIpHOCTb NPSAMBIX U INIOCKOCTEM.

[Ipoekuus ¢urypsl Ha maockocTh. [IpyU3HaKK MEPHEHAUKYISIPHOCTH MPSAMBIX M ITJIOCKOCTEH B
npocTpaHcTBe. Teopema o Tpex NepneHIuKyIspax.

Muororpannuku. [lapamienenunen. CBoMCTBa MPSAMOYTOJIBHOTO Mapajienenunena. Teopema
[Mudaropa B mpoctpanctBe. [lpusma u mnupamupa. IlpaBunbHas mnupaMuia W NpaBUIIbHAS
npusma. [Ipsimas nupamua. D1eMeHThl TPU3MbI U TUPAMU/IBL.

Tena BpameHusi: UWIMHIP, KOHYyC, cepa u map. OCHOBHBIE CBOMICTBa NPSMOTO
KpYroBOro LIWJINH/PA, IPSMOro KpyroBoro KoHyca. M3o0paxkeHue Tein BpallleHus: Ha MIIOCKOCTH.

IIpencraBneHue 00 yce4eHHOM KOHYyCeE, ce4eHHs KOHyca (IapajuleIbHOe OCHOBAHUIO U
IIPOXOJSAIIEE Yepe3 BEPIIMHY), CEUEHMs LMIMHApA (MapauielbHO M NEPIEHIAUKYJISPHO OCH),
ceueHMs mapa. Pa3BepTka LIMIMHIpPA U KOHYCA.

[Tpocreiimue KOMOMHALMM MHOTOTPAHHUKOB M TeJl BpPALICHUS MEXIy COOOM.
Beruucnienye 31eMeHTOB IPOCTPAHCTBEHHBIX (hUryp (pedpa, IMaroHamu, yribl).

[Imomaar MOBEPXHOCTH TPABWIBHOW TUpaMuIbl MU TOpsMod mnpusMbl. [liomans
MOBEPXHOCTH MPSIMOT0 KPYTroBOTO HUIMHJPA, IPSIMOTO KPYTOBOTO KOHYCA M LIapa.

[Tonsitue 06 o6peme. OOBEeM MUpPaMUIBI U KOHYCA, TPU3MBI U IutHHApa. O0beM mapa.

[Momo6ubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXIYy IUIOMAISIMH ITIOBEPXHOCTEH U
00bEMaMU ITO100HBIX TEII.

JIBrKeHUs B IIPOCTPAHCTBE: IAPAJUICIIBHBIA IEPEHOC, LEHTpajdbHas CUMMETpUS,
CUMMETPHS OTHOCUTENBHO IUIOCKOCTH, MOBOPOT. CBoMcTBa ABMXKEHUN. [IpMeHenne nBuxeHui
IIPU PELLIECHUN 3a/1a4.

Bextopsl u xoopauHaThl B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
4HCIIO, yroil Mexay BekTopamu. KosunHeapHble M KOMIUIaHapHbIE BEKTOpbI. CKaspHOe
MPOU3BEIEHUE BEKTOPOB. TeopemMa O paslIoKEHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTOopaM. CKallipHOE NMPOM3BEIECHHUE BEKTOPOB B KoopauHarax. [IpuMeHeHHne BEKTOpPOB Ipu
pElIeHNH 3a7]a4 Ha HaX0XKJIEHUE PAaCCTOSIHUM, JUIMH, TUTOMaAe 1 00beMOB.



VYpaBHEHHE IJIOCKOCTH B MPOCTPAHCTBE. YpaBHEHUE cdepsl B npocTpancTBe. Dopmyna
JUIS BBIYUCIIEHUS PACCTOSIHUS MEX/1y TOYKaMU B IIPOCTPAHCTBE.

BepositHOCTB M cTaTucTHKA. PadoTa ¢ TaHHBIMUI

[ToBropenue. Pemenne 3amauy Ha TabnMyHOe M Tpaduyeckoe MpPEJCTAaBICHUE JaHHBIX.
Hcnonb3oBaHne CBOWCTB M XapaKTEPUCTHK YHCIOBBIX HAOOPOB: CpeIHUX, HAUOONbIIEro M
HAaUMEHBIIIErO 3HA4YEHMsI, pa3Maxa, JUcHepcud. PelieHue 3aaay Ha oINpeaeseHUe 4acTOThl U
BEPOSTHOCTH COOBITHI. BblunciieHue BeposATHOCTE B ONBITAX C€ PaBHOBO3MO>KHBIMU
AJIEMEHTapHbIMU MCcXo/JaMu. PenieHne 3agad ¢ npuMeHeHneM KoMOuHaTopuku. Pemenue 3anad
Ha BBIYMCICHHE BEPOSATHOCTEH HE3aBUCUMBIX COOBITHH, NpUMEHEHHE (OPMYJbl CIOXKEHUS
BEpOSTHOCTEW. PelieHue 3amad ¢ mpumMeHeHHEM AuarpaMMm Oiiepa, JepeBa BEpOSTHOCTEH,
¢bopmyisl beprysu.

YcnoBHas BeposTHOCTS. [IpaBuiio yMHOXkeHUs BeposTHOCTEW. DopMyJia IOJHON BEPOSITHOCTH.

JIMCKpeTHBIE ClydailHble BEJIMUMHBI M pacrpenencHusd. He3aBucumble ClydailHble BEJIMYMHBL.
Pacnpenenenne cyMMbl U IPOU3BEAEHUS HE3ABUCUMBIX CIIyYalHbIX BEJIUYUH.

Matematuyeckoe OXHUAaHNEe U TUCTIEPCUs CIy4YailHOW BeTMUMHBL. MaTeMaTu4ecKoe OXKUAaHnue U
IUCTEPCUs] CYMMBI CIydyalHBIX BeIMYMH. ['eoMerpuueckoe pacrpeneneHue. buHommuanbHOe
pacrpeziesieHue U €ro CBOMCTBa.

HenpepsiBHble ciydaiiHble BennuuHbl. [IoHATHE O IUIOTHOCTH BEPOATHOCTH. PaBHOMeEpHOE
pacnpezeieHue.

Iloka3aTenpHOE pacnpeaciicHuc, €ro rnapamMeTphl.

ITonsiTue 0 HOpManbHOM pactpezaesneHud. [lapameTpsl HopmanbHOro pacupenenenus. Ipumepst
CIly4yallHbIX BEJIMYMH, MOAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPELIHOCTh W3MEPEHUil, pocT
YEJIOBEKA).

HepaBenctBo YeOnimeBa. Teopema beprymmm. 3akoH Oonbimx umcesl. BbIOOpOUYHBIN METON
U3MepeHHs BeposiTHOCTel. Ponb 3akoHa O0NbIIUX YMCceN B HAayKe, IPUPOIE U O0IIeCTBE.

KoBapuauus nByx ciaydaitubix BenuuuH. [lonstue o kosdduuuente xoppensunu. CoBMecTHbIE
HAOJIO/IEHUS IBYX CIy4alHBIX BeIMYUH. BpiOOopouHBIil K03 pULieHT Koppensuuu.






