rocy/iapcTBeHHOe 010/zKeTHOe 001eo0pa3oBaTebHOe yupe:xkaenue Camapckoil ods1acTu
cpenHsisi o0meo0Opa3zoBarenbHas mKogaa Nell um. I'epost Coerckoro Coroza
AunosaMaxmyrallnbsayeBu4a ropoackoro okpyra Okradpsck Camapckoii ods1actu

€CMOTPeHA Ha 3aceJaHuu IIpoBepena YTBepaxnena
METOANYECKOT0 00BbEIUHEHUSI [Tpukazom Ne 336-0/n
y4HTEIIEH 3amectuTenb qupekTopa no YBP ot «30» aBrycra 2019r.
[IpoTokon Ne 1 JI.C. Paiinuk JrpeKkTop MIKOJIbI
ot «30»aBrycra 2019 1. «30» aBrycra 2019 1. O.A. [lyHoBa

PABOYASI TIPOTPAMMA
10 MATEMATHUKE
3A KYPC CPEJHEI'O OBILIET'O OBPA30OBAHUS
(10-11 KJIACCBI BA30BBIil YPOBEHD)



PabGouass mporpamma mo Marematuke (0a30BbIi YpOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obpazoBanus (10-11 kmaccel) cocraBieHa Ha OCHOBE TpPeOOBAaHHMI K pe3ylbTaTaM OCBOCHUS
OCHOBHOIl 00pa30BaTeNnbHOM MporpamMMmbl CpelHero oodimiero obpaszoBanusi, DenepalbHOTO
rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa cpeaHero ooduiero obpaszoBanus (IIpukas
Muno6puayku Poccum ot 17 mas 2012r1. Ne413  «OO6 yrBepkaeHuH ¢eaepaaTbHOTO
rOCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTAaHAAPTa CPEIHEro obmero oOpa3oBaHUA»(C
M3MEHEHHUSMHU U JOMOJHEHUSIMH)), IpOrpaMMbl «Asredpa U Hadajda MaTeMaTHYeCKOro aHalu3a
10-11 xmaccer» aBtopoB FO.M.Konsruna, M.B.Tkauésoii, H.E.®énoporoii, M./.111abyrnna.
(CocraButens: T.A.bypmuctpoBa, M: Ilpocsemienue), «I'eomerpus 10-11 kmaccb» aBTOpOB
B.®. byry3os, B.B.IlpaconoB. (CocraBurens: T.A.bypmucrpoBa, M: Ilpocsemenue), OOII
COO wu yuyeonoro mnana 'bOY COII Nel1 r.o. OkTs06pbeK.

B 10-11 xmaccax Oynet uzydaTbcs Ha 6a30BOM ypoBHE mpenMeT «MaTeMaTukay, KOTOPBIA
BKJIIOUaeT B ce0s M3ydeHHe JABYX TUCIHIUIMH «Anredpa U Hayajga MaTeMaTH4YEeCKOrO aHalln3ay
(3 waca B Heneno) u «I'eomerpus» (2 yaca B HeJeII0). Bcero Koau4ecTBO 4acoB 10 MaTeMaTHKE
(anmreOpa ¥ Hayajla MaTEMaTUYECKOTO aHallM3a, TEOMETPUs) MPH MPOJOJIKUTEILHOCTH Y4eOHOTO
roga 34 uenenu cocraBisieT — 340 gacoB (ayrebpa m Havajma mMareMarudeckoro ananusa — 204
yaca, reomeTpusi — 136 gacoB).

VY4eOHblii npeamer «MaremaTuka» BXOAMT B IPEAMETHYIO obnacTh «MaremaTuka u
nH(pOpMaTHKa» B 0053aTENbHYIO YacTh Y4eOHOTO MIaHa YUPEKACHHUS.

Mooynw Konuuecmeso uacoe
10 xacc 11 kmace
I'eomerpus 68 68
Anrebpa u Havana
MaTeMaTH4eCKOTro 102 102
aHaIM3a

HUcnonvzyemviti YMK:

e C.M. Hukonsckuii, M.K. [lotanoB, u apyrue «Anredpa ¥ Hayajia MaTEeMaTHYECKOTO
aHanu3a, 10 kimacey», 6a30Bblil ¥ npodiIbHBINA ypoBHU. [IpocBerienue.

e C.M. Hukonsckuii, M.K. [lotanos, u apyrue «Anrebpa v Hayajga MaTeMaTHYECKOTO
aHanu3a, 11 ximace», IIpocsemenue.

e JI.C. AranacsH, B.®. byry3os, C.b. Kagomues u np. ['eomerpust 10-11 ki1.: yueOHUK a7
o011eo0pa3oBaTeabHbIX OpraHu3anuili: 0a30BbId M yIIIyOJIEHHBIM ypoBHH. — M.:
IIpocsemienue.

1. Ilanupyemble pe3yJbTAThl 0CBOCHHS Y4eOHOI0 NpeaAMeTa

JInuHoOCTHbBIE:

YMEHHE SICHO, TOYHO, T'PaMOTHO H3JIararb CBOM MBICIM B YCTHOM M INMCBMEHHOM peuu,
MMOHUMAaTh CMBIC MOCTABJICHHOW 3a/1auy, BHICTPAWBaTh apryMEHTALUIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEDBI;

* KPUTUYHOCTh MBIIJIEHUS, YMEHUE PACIO3HABATh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTIIMYATh TUMOTE3Y OT aKTa;

* MpEeACTaBICHUE O MAaTEMaTHYECKON Hayke Kak cdepe 4eIoBeUeCcKOl AesTeIbHOCTH, 00 Tamax
€€ Pa3BUTHsI, O €€ 3HAYMMOCTH JUJIS PA3BUTHS LIUBUIIM3ALINH;

* KpEAaTUBHOCTh MBIIUICHUS, WHHIIMATABA, HAXOJYUBOCTh, AKTUBHOCTb MPHU PEIICHUU
MaTeMaTUYeCKUX 3aJ1a4;

* YMEHHE KOHTPOJIHMPOBATH MPOIIECC U PE3YyIbTaT Y4EOHOW MaTeMaTHIECKOM eI TeIbHOCTH;

* CIOCOOHOCTh K AMOILIMOHAILHOMY BOCHPUATHIO MaTeMaTHYECKHX OOBEKTOB, 3a1a4, PelIeHUH,
pacCyXIEHUI;



_MeranpeamerHsie:

s ucnonvsosanusi 6 NOBCEOHEBHOU JHCU3HU U 0DecneyeHus B03MONCHOCMU YCHeUHO20

nPOO0OIdNCEHUsT  00pA308AHUSL  NO  CHEYUANbHOCMAM, He  CBA3AHHLIM € NPUKIAOHBIM

ucnonvsoeanuem mamemamuku (I1-ii  ypoeHb nIAHUPYEMbIX Ppe3VIbMAamos), GblnyCKHUK

HAYYUMCA, a Maxodce NOLYYUmM B03MOICHOCMb HAYUUMBCA Ol PA36UMus Mululienus (2-i

VPOBEHb NIIAHUPYEMbIX pe3)ibmamos, 8bl0el1eHO KYPCUBOM)!

* HCIMOJIb30BaTh YMCJIOBBbIE MHOXXECTBA Ha KOOPAMHATHON MPSMOW u© Ha KOOPOUHAMHOU
nI0CKOCMU OJis1 ONUCAHUSL PEATTbHBIX NPOYECCO8 U S6TIeHUl,

*  POBOJIUTH JOTHMUYECKHE, OOKA3amebHble PACCYKICHHUS B CUTyallUsIX OBCEAHEBHOM KHU3HH,
TP peueHuly 3a0a4 uz opy2ux npeomemos,

* BBINOJHATH [JCHCTBHUSA C UHUCIOBBIMH JaHHBIMH TPU pPEIICHHHM 33/7a4 NPAKTUYECKOTrO
XapakTepa M 3a0au u3 pasiuyHulx obnacmell 3HAHUL, UCTOJIb3Ys NP HEOOXOIUMOCTH
CIpaBOYHBIC MATEPHUAJIBI M BEIYMCIUTEIBHBIE YCTPOMCTBA;

* COOTHOCHTH pPEaJbHbIC BEIWYHHBI, XaPAaKTEPUCTUKH OOBEKTOB OKPYXKAIOIIEro MHpa C HX
KOHKPETHBIMHU YHCIIOBBIMHU 3HAUCHHUSIMU;

*  HUCHOJB30BATh METOJABI OKPYIJICHHS M TPHUKUIKM NpPU PEHICHWH MPAKTHYECKUX 3a1a4
MOBCE/IHEBHOM JKU3HH;

*  oyeHuBamMv, CPABHUBAMb U UCHOIL308AMb NPU PEUeHUU NPAKMUYECKUX 33d0ay YUCTO08ble
3HAUeHUs peanbHbIX GeNUYUH, KOHKPEmHble HYUCI08ble XAPAKMepUcCmuku 00beKmos
OKpYJHCaoujeco Mupa,

* COCTaBJATh W pemaTh ypaBHEHHs, CHUCTEMbl ypPaBHCHWH WM HEPAaBEHCTBA NpPU PEHICHUU
HECJIOKHBIX MPAKTUYECKUX 3a7a4 U 3a0ay U3z opyeux yyeOHulx npeomemos,

*  UCNONL308aMb YPABHEHUS. U HEPABEHCMEA O/l NOCMPOEHUs U UCCIe008AHUSL NPOCMEUUUUX
Mamemamuyeckux mMooenetli pedaibHblX CUMYayuti Uiy NPUKIAOHbIX 3404,

*  yMemb UHMEPNPemuUpo8amsv NOJYYEHHbIN NPU peuleHUUu YPAeHeHUs, HepaseHcmeda Uil
cucmemvl pe3yibman, OYEeHUBAmMb €20 Npasoonododue 8 KoHmeKcme 3d0aHHOU peanbHOLl
cumyayuu uiy nPUKIaoHol 3a0adu;

* ompenensaTh MO TpapuKaM M UCHONIb306aMb OJisl peuleHUsi NPUKIAOHbIX 3a0ay CBOMCTBA
pealbHBIX MPOIECCOB M 3aBUCUMOCTEeH (HauOonblIMe W HaWMEHBIINE 3HA4YCHHS,
NPOMEXYTKH BO3PAaCTaHUs M YOBIBaHWS, NMPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ACUMIMOMBbL,
nepuoJl ¥ T. M.), UHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPaKTHYECKOM
CHUTYAIHH;

* ompedenamv no 2paguxam npocmetiuiue Xapakmepucmuky HepuoOUYecKUx npoyeccos 8
buonozuu, IKOHOMUKe, MY3blKe, pAOUOCEA3U U M. N. (AMIIUMYOd, Nepuoo u m. n.);

*  ToNB3ysAch TpadUKaMu, CpPaBHMBATH CKOPOCTH BO3pacTaHusi (pocra, IOBBIIICHUS,
YBEJIMYEHHUS U T. I.) WIK CKOPOCTU yObIBaHUS (IIaJCHUS, CHUYKEHUS, YMEHBIICHUS U T. 1I.)
BEJIMYMH B PeabHbIX IPOIIECccax;

* COOTHOCHTHh TpaUKM peasbHBIX TNPOLIECCOB M 3aBUCUMOCTEM € HMX ONHUCAHUIMH,
BKITIOYAIOIIUMH ~ XapPaKTEPUCTHKH CKOPOCTH W3MEHEHHs (OBICTPBIH pOCT, IUIaBHOE
HNOHWXXEHUE U T. I1.);

*  HUCHOJb30BATh I'PaQUKH peabHBIX MPOLECCOB IS PEIIEHUs HECTOKHBIX MPUKIIAAHBIX 33134,
B TOM YHCJIE OIpeiesisis o rpaduKy CKOPOCTh X0/1a IMpoliecca;

*  pewams NPUKIAOHblE 3A0ayu U3 OuoIo2UU, (QUIUKY, XUMUU, IKOHOMUKU U OPYeUX
npeomemos, C6A3aHHble C  UCCNe008AHUEM XAPAKMEPUCMUK  DPealbHblX — NpOoYeccos,
HAXOMHCOEHUEeM HAUOONbUUX U HAUMEHbUWUX 3HAYEHUU, CKOPOCMU U YCKOpeHus u m. n.,
UHmMepnpemuposams noyueHHbvle pe3yibmamsl,

* OIICHWBaTh, CPaBHUBATh W GbIYUCASAMbL B TPOCTBIX CIy4asX BEPOSTHOCTH COOBITHH B
peanbHOU KU3HU,

* YHWTaTh, COMOCTABIISATh, CPABHHMBATH, MHTEPIPETHPOBATH B TPOCTHIX CIIydasX peajbHbIE
JTaHHBIE, IPECTABICHHBIC B BU/IE Ta0OIHII, IUarpamMmm, TpaguKoB;

*  guIOUpamMb NOOX0OAUUE MEMOObI NPeOCMABIeHUs U 0OPAOOMKU OAHHBLX,



YMemb peuanms HeClodCHble 3a0ayl Ha NPUMeHeHUe 3aKOHA OONbWUX Yucel 8 COYUONI02UU,
cmpaxoeanuu, 30pasooxpaneHuu, obecnedyeHuu O6e30naAcHOCMU HACENeHUs 8 UPe38blUaAlHbIX
cumyayusx,

COOTHOCHTH aOCTPaKTHBIC F€OMETPUYCCKUE MOHITUS U (aKThl C PEATbHBIMH JKU3HEHHBIMHU
00BEKTaMHU U CUTYAIUSIMH,

UCIIOJIB30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (DUTYD JUIS PEIICHUS THITOBBIX
3a/1a4 MPaKTUIECKOTO CO/ICPIKAHMUS,

COOTHOCHTb IUIOIIAAM TOBEPXHOCTEH TeJI OAMHAKOBOM (POPMBI pa3IMYHOTO pa3Mepa;
COOTHOCHTB 00BEMBI COCY/IOB OJJMHAKOBOM (DOPMBI pa3IMyHOTO pa3Mepa;

OILICHUBATh (OPMY MPABUIHLHOIO MHOTOTPAaHHHKA TIOCIIE CITUIIOB, CPE30B U T. M. (ONpeAesITh
KOJINYECTBO BEPIUH, pEOEp U rpaHel MONTydeHHBIX MHOTOTPaHHUKOB);

UCNONB308AMb  COUCMBA 2€OMEMPUUECKUX Queyp O0Ns peuleHuss 3a0ay NpaKmuiecko2o
xapaxmepa u 3a0ay u3 opyaux ooiacmeti 3HaHUl.

IIpenmeTtHbIe:

c(hOpMUPOBAHHOCTH MPECTABICHUN O MaTeMaTUKE KaK YacTU MUPOBOM KYJIbTYpPbl U O MECTE
MaTeMaTUKH B COBPEMEHHOW LHMBIJIM3AIMU, O CIIOCOOAX OMUCAHUS HAa MATEeMaTHYECKOM
A3BIKE SBJIICHUH pPeaJIbHOTO MUPA;

c(OpPMUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTUYECKUX MOHATHSIX KaK O BaKHEHIINX
MaTEeMaTUYECKUX MOJIENX, MO3BOJSIONIMX ONHUCHIBATH M HM3ydaTh pa3HbIe MPOLECCHl U
SBJICHHS; TIOHMMaHUE BO3MOXHOCTH aKCHOMATHYECKOTO TIOCTPOCHHUSI MaTEMaTUYECKUX
TEOpHI;

BJIQJICHHE METOJIaMU J0KAa3aTeJIbCTB M QJITOPUTMOB pEIICHHs; YMEHHUE HX MPUMEHSTbH,
MIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYKICHUS B X0JI€ PEIICHUS 3a]1a4;

BIIQJICHUE CTAaHJAPTHBIMU TPUEMaMH PEIICHHUs pPAIMOHAIBHBIX M UPPALMOHAIBHBIX,
MOKa3aTeJIbHBIX, CTETICHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUU U HEPABEHCTB, UX CHCTEM;
UCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM, B TOM 4YHWCJIE MJid TOUCKA MYTH
pelIeHus ¥ WUTIOCTPALIMK PEIICHUsI YpaBHEHU 1 HEPABEHCTB;

c()OPMUPOBAHHOCTh TMPEJACTABICHHA 00 OCHOBHBIX TMOHATHSX, HIEAX W METOAax
MaTeMaTUYECKOIo aHalln3a;

BIIQJICHUE OCHOBHBIMU TMOHATHUSAMH O TUIOCKUX M TPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX
durypax, HMX OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTh YMEHHUS pAaclo3HaBaTh Ha
YepTexkKax, MOJACIAX U B PEAIbHOM MHUPE T€OMETpUYECKUEe (PUTYPBHI; MPUMEHEHHE U3YYCHHBIX
CBOICTB reoMeTpuueckux Guryp u ¢bopMyl Ajsl perieHus TeOMETPUUYECKUX 3a/1a4 U 33714 C
MPaKTUYECKUM COJIEP KAHUEM;

c(hOopMUPOBAHHOCTH TMPEACTABICHUN O TPOIIECCaX U SIBJCHUSAX, UMEIOIINX BEPOSITHOCTHBIN
XapaxkTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peaTbHOM MHUpPE, 00 OCHOBHBIX MOHSATHUSIX
AJIEMEHTapHONW TEOpUU BEPOSTHOCTEW; YMEHUN HAXOJUTh M OLEHHUBATh BEPOATHOCTHU
HACTYIUICHHS] COOBITHM B MPOCTEHINNX TMPAKTHUYECKUX CHUTYyallUsIX U  OCHOBHBIC
XapaKTEPUCTUKU CITyYalHBIX BEJIMYHUH.

ba30BbIi1 ypoBeHb

BLIHYCKHI/IK HAy4YHUTCHA BLIHYCKHI/IK MOJIYYHUT BO3MOKHOCTDb
HAY4YUTHCA

JlelicTBUTEILHBIE YN CJIA.

BBINIOJHATE apu(pMeTHYeCKHe AeHCTBHs, coueTas
YCTHBIE W TIMCBMEHHBIE IIPUEMBI, IPUMEHEHHE
BBIYUCIIUTEIIBHBIX YCTPOUCTB;

HaxOJUTh 3HAYEHHsI KOPHS HATypalbHOM CTEIEHH,
MOJIb30BAaThCS  OLIGHKOM W TNPUKHIKOW  TpH
IIPAKTUYECKUX pacyeTax;

IIPUMEHATh TIOHSTHS, CBS3aHHBIE C JEIMMOCTBIO

MIPUMEHSATH METOJ MaTeMaTHYECKOU
WHIYKIWW JUIsL TIPOBEJEHUS PaCCYyXICHUN
U JI0KA3aTeIIbCTB U [IPU PELLIECHUN 3a/1a4;




LOEJIBIX YHUCCI, IIpH PCIICHHHU MAaTeMaTHYCCKUX

3aja4;

HAXOJUTh  KOPHM  MHOIOYJIEHOB C  OJHOH
MEpEeMEHHOM,  pacKaJblBaTh MHOTOYIEHbI Ha
MHOXHTEIIH;

MPOBOJUTH npeoOpa3oBaHMs YHCIIOBBIX u

OYKBEHHBIX BBIPAXEHUH, BKJIIOYAIOUIMX CTENEHH,
paauKabl;

BBIUUCIIATh 3HAYEHHUS YHCIOBBIX U OyKBEHHBIX
BBbIpa)KEHUH, OCYILECTBIIAA HE00XOAUMBIE
MIOJICTAHOBKH M ITPeoOpa3oBaHusl.

YucaoBble QyHKIUMN.

BJIaACTH IIOHATUSIMMU: 3aBUCUMOCTH BCJINYHMH, L] HayT-II/ITCSI OIINCBhIBATH C IIOMOIIBIO
GbyHKIMS, apryMeHT M 3Ha4eHue (PYHKIIMH, 00J1acTh GyHKIMHA pa3lInyHbIC peanbHbIe
OHpCI[GJIeHI/ISI U MHOXKCECTBO 3Ha‘{eHI/II\/JI d)YHKI_[I/II/I, 3aBUCUMOCTH MC)KI[y BCIIMYMHAMMA 58
rpaguk 3aBUCUMOCTH, Tpaduk (QYyHKIUH, HYJIH HHTEPIPETHPOBATh UX TpadUKH;
¢byHKIUN, MIPOMEXYTKHU 3HAKOIIOCTOSIHCTBA, | ® W3BJIEKATh uH(popMaLuio,
BO3pacTaHHE HAa YKCIOBOM MPOMEXKYTKE, YObIBaHUE MPEACTABICHHYIO B Tabiuiax, Ha
HAa YHCIOBOM TIPOMEKYTKE, HauOoIbIlee U JauarpaMmax, rpaukax.

HauMEHblIee 3HaueHue (QYHKIUMM Ha YHUCIOBOM
MPOMEXYTKE, TEepHOANUYEcKas (QYHKIUS, IMEPHOI,
YyeTHas U HedeTHass (QYHKLUMU; U YMETh NPUMEHSATh
9TH MOHATUS NPH PEILICHUH 3a]1a4;

OTIpeNeNIATh 3HaueHHe (YHKIMH 10 3HAYCHUIO
apryMeHTa TIpH pa3IUYHBIX cHoco0ax 3aJaHus
GyHKIIY;

CTPOUTH TPaPUKH U3YYEHHBIX (PYHKIUH, BBIIOIHATh
npeoOpa3oBaHusi  rpaduKoB;  ONKMCHIBATH IO
rpadpuky ¥ mo ¢opmyie MOBEICHHE M CBOWCTBA
¢byHkuMi; HaxoauTh 1O rpaduKy  QyHKIUH
HanOoJIbIIIee U HANMEHBIIIEEe 3HAYCHHUSI.

Tpuronomerpuyeckue (PyHKIUH.

BJIA/IETh HOHSTUSIMH TPUTOHOMETPUUYECKHE
(GYHKIUH; CTPOUTH UX TpadUKU U YMETh PUMEHSATh
CBOWCTBAa TPUTOHOMETpPUYECKHX (DYHKIMI npu
pelIeHnn 3a1au.

Hay4YUTbCS BBIBOJUTH M TNPUMEHATH (HOPMYJIbI
IIOJIOBUHHOTO yTJIa.

BBITIOJIHATh npeodpa3oBaHus CYMMBI
TPUTOHOMETPUUYECKUX (YHKIMI B MPOU3BEICHUE U
MIPOU3BE/ICHUS B CYMMY.

pelaTh NpocTeiine TPUrOHOMETPUYECKUE
HEPaBEHCTBA.

OINEepHPOBATH NOHATHSIMU apPKCUHYC,
ApPKKOCHHYC, apKTaHT'€HC YHCIIA.

Tpuronomerpnyeckne ypaBHeHHS.

pemars TPUTOHOMETPHUUECKHE ypaBHEHUs | ® onepupoBatbh GopMyJaMu JJs PELICHUS
Pa3TMYHBIMU METOAAMH. CIIOKHBIX TPUTOHOMETPUUECKUX
YpaBHEHUM.
IIpeoOpa3oBaHusi TPUTOHOMETPHYECKHUX BbIPAKEHUH.
OPUMEHSATh TOHATUS CHHYC, KOCHHYC, TaHIE€HC, | ® TpeoOpa3oBbIBaTh  TPUTOHOMETPUYECKHE

KOTAHT'eHC MPOU3BOJIBHOTO YIJIa; BEIYUCIISTH CHHYC,
KOCHHYC, TAHI€HC U KOTAHT€HC YHCIIa;

JI0Ka3bIBaTh ~ OCHOBHBIC  TPUTOHOMETPUYECKHE
TOXJIECTBA;

BBIPpAXKCHUA paBHHQHOﬁ CIOKHOCTH.




UCIOJIb30BaTh  (OpPMyJIbl TMPUBENEHUS; CHHYCA,
KOCMHYCa W TaHI'€HCa CyMMBbl M Pa3HOCTU JBYX
yIJIOB; CHHyCa M KOCHHYCa JIBOMHOrO yrja IIpH
peoOpa3oBaHUSIX MPOCTEHIINX
TPUTOHOMETPUUECKUX BBIPAKECHUM.

KoMmiekcHble 4ncJia.

BBIIIOJIHATh JEHCTBHS C KOMILICKCHBIMU YHCIAMH,
[IOJI30BAaTbCd TE€OMETPUYECKOM HHTEpIpeTaluen
KOMIUICKCHBIX YHCEJ, B TMPOCTEHIIUX CIIydasx
HAaXOJIUTh KOMIUICGKCHBIE KOPHHU YpaBHCHUU C
JEHCTBUTEILHBIMU KOA(D(OUITCHTAMHU.

e pewaTh YpPaBHEHHsS MW HEPABEHCTBA C

KOMIIJICKCHBIMH KOPHSIMHU

IIpousBoanas.

HaXOJUTh CyMMy  O€CKOHEYHO  yObIBaromei
Te€OMETPHUECKON MPOTPECCUH; BIIAAETh MOHATHAMU:
pou3BoaHas (YHKIMM B TOYKE, IPOU3BOJIHAS
GbyHKIIY;

BBIUUCIIAT ITPOU3BO/IHBIE 3JIEMEHTAPHBIX (DYHKIMMH,
IPUMEHSST [paBUa BBIYMCICHUS IMPOU3BOJHBIX,
WCTIOJB3Ys CIIPAaBOYHBIC MATEPHUAIIBI;

uccienoBaTb (PyHKIUM U CTPOUTHh UX TIpaduKu C
MIOMOILBIO TPOU3BOIHOM;

pematp 3agadyd ¢ TNPUMECHEHHEM ypaBHEHUS
KacaTeIbHOU K TpaduKy GyHKINH;

peliaTh 3ajJjauyd Ha HaxOXJEHUEe HauOOJIbIIEro U
HaUMEHbLIEro 3Ha4eHUs QYHKLMU Ha OTPE3Ke.

® I[PUMEHATH PEIICHHUS TIeOMETPUYECKUX,
($U3NYECKUX, SKOHOMUYECKHX U APYrHX

MMPUKIAAHBIX 3a/1a4

Kom0unaropuka n

BEPOATHOCTD.

BJIAJIETh TOHATHAMHU pa3MEIICHUE, IEePEeCTaHOBKa,
COYeTaHHEe M yMETh MX NMPUMEHATH NPH pPEIICHUU
3ajau;

UMETh  TPEJCTABICHHUE OCHOBax
BEpOATHOCTEN  (BKiIOYast  (OpPMYJIbI
BEpOSATHOCTH U (opMyibl baifeca);

MMETh TPEJCTaBICHUE O CIydyallHOW Benu4uHE (ee
XapaKTePUCTHKH, WX BBIYUCICHHE B IMCKPETHOM

00 TEOPHUH

OJTHOU

cilydae).

® [PHUMCHATH MATCMATHYCCKUC MCTOHbI IMPU
pEeICHUHN COACPIKATCIIBHBIX 3aaY.

AKCHOMBI reoMeTpuu

U UX CJICACTBUSA.

MIOHMMaTh AKCHMOMAaTHYECKUH croco0e MOCTpOeHHUs
r€OMETpPUH, pa3iuyaTh OCHOBHbIE (UIYpHl B
IPOCTPAHCTBE,  CIMOCOOBI  MX  OOO3HAYECHHS,
MPUMEHTh (POPMYIUPOBKH aKCUOM CTEPEOMETPHUU
UX I PELICHUs IPOCTENIINX 3aa4;

COOTHOCUTBH IIJIOCKHE TeoMeTpuyeckue (Gurypel u

TPEXMEPHBIC OO0BEKTHI (¢ nux OIIMCaHHUAMU,
YCPTCIKAMHU, I/1306pa)KCHI/I$IMI/I;
pas3inyarTtb n AHAJIM3UPOBATDH B3aMMHOC

pacroyioxeHue Guryp;
n300paxkaTh TeOMETpUYecKHe (QUrypsI
BBITIOJIHSITh YEPTEXK MO YCIOBHIO 33]1a4H.

U Tela,

® CIIOJIB30BAaTh AKCUOMBI M CJIEICTBUSA U3
HUX TpH pELIEHUH 3a]ad JIOTMYECKOIo
XapakTepa;

ITapaJjieJbHOCTD I

SAIMBIX M IIJIOCKOCTEH.

pacrio3HaBaTb Ha YCPTEIKAX u MOACTIAX

MepeCceKaroImecs, napasuieIbHbIe psIMBIE,

® HAY4YUTCH 1/1306pa>1<aTL MMPOCTPAHCTBCHHBIC

(burypsl Ha MJIOCKOCTH B NapaJuIeIbHOM




[IEPECEKAIOIINE IUIOCKOCTh M IapaJlICNIbHBIE  €i;
NapajuleIbHbIE U IIEPECEKaIOIUeCs IIJI0OCKOCTH;
pelaTh reOMETPUYECKUE 3aja4H, ONUPAsICh HA
U3Y4YCHHBIE CBOKMCTBA INIAHUMETPUYECKUX U
CTEPEOMETPUIECKUX (PUTYP U OTHOLICHUN MEKITY
HUMHU, IPUMEHSS anredpandeckuil u
F€OMETPUYECKHM aImapar;

IIPOBOAMTD JOKA3aTENbHBIE PACCYKICHUS IIPU
pEIIeHNN 3aJa4, JOKAa3bIBATh OCHOBHBIE TEOPEMBI
Kypca;

BBIYHCJIATH JINHEHHBIC DJIIEMEHTBI U YIJIbI B
IIPOCTPAHCTBEHHBIX KOH(UTYpaIHsIX.

MIPOCKITUH.

Hepl’[eH}II/IKyJIﬂPHOCTB NMPAMBIX " ILJIOCKOCTEIA.

OIHMCHIBAaTh B3aMMHOE PACIIOJIOKEHUE MPAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE, apIyMEHTHUPYsI CBOU
CYXKICHUS;

pelaTth 3aa4y Ha NepIeHIUKYIIPHOCTh IPSIMbIX U
IJIOCKOCTEH B MPOCTPAHCTBE, IPUMEHSTH CBONWCTBA
NEPIEHIUKYIISPHBIX IPSIMBIX U INIOCKOCTEM.

® [IO3HAKOMUTCH C ITOHATHEM LCHTPAJIbHOI'O

MIPOCKTUPOBAHUS U HAYYUTCS U300paxaTh
MIPOCTPAHCTBEHHBIC (DUTYPHI HA TUIOCKOCTH
B LICHTPAJIbHON ITPOEKIINH.

MHOrorpaHHHUKH.
CTPOUTH Pa3BEPTKY; e BJIAJCTh [OHATHAMHM  LEHTPAIBHOE U
IIPUMEHSITH IOHATHE MHOTOTPaHHBIE YIJIbI; napajjiejIbHO€ IIPOEKTUPOBAHUE u

pemate 3aJaddl C BBITYKJIBIMH MHOTOTPaHHUKaMHU,
TeopeMoil Dilnepa;

IIPpUMCHATDH IIOHATHA: yCCUCHHAasA InmupamMuaa,
HaKJIOHHas IIprUu3Ma,
BUACTL CHUMMCTPUM B IHPUSME WU [HUPaAMHUAC.

[IpuMeHUTHh 3HAHUS O CHMMETPUHU B MPOCTPAHCTBE
(ueHTpanmbHas, oceBas, 3epKaibHas), NPUBOIUTH
MPUMEPBI CHMMETPHI B OKPY>KaIOIIeM MUPE;
pelaTh CTepeoMeTpUUYECKHe 3aJaui Ha HaX0XKJICHHE
reOMEeTPUUECKUX BEIMYUH (JJIUH, YIIIOB, IJIONIAAeH,
00BEMOB); UCIIOJIB30BATH MIPH PEIICHUN
IUTAHUMETpUYECKUe (PaKThl U METObI.

IIPUMEHATh UX IIPU IIOCTPOCHUU CEYEHUU
MHOI'OIPAHHUKOB METOAO0M IIPOCKLIUH;
CTPOUTH CEUYEHUsI MHOIOTPaHHUKOB.

BekTopsl B ipo

CTPaHCTBE.

HCIIOJIb30BAaTh U3BECTHBIC U3 KypCa IINIAHUMCTPHUUN
CBCACHUA O BEKTOpAX U Z[eP'ICTBHHX Haa HUMU,
BBIITOJHATDH CJIOXKCHUEC, BBIYMTAHUC, YMHOXKCHUC
BCKTOPA HA YUCJIO,

OIPCACIIATbE KOOPAWHATHI TOYKHU,; ITIPOBOANUTH
OIrepanru HaJd BEKTOpAMH, BEIYUCIIATL JJIMHY U
KOOPAWHATBI BEKTOPA, YIOJI MCXKAY BEKTOPpaAMU.

® PpCHIaTh 3aJa4M Ha Ppa3JIOKCHUE BEKTOpA IO
TPEM HCKOMILJIAHAPHBIM BEKTOPAM;

pemaTtb réOMETPUYCCKUEC 3ajadyd METOO0M
KOOpAUHAT.

MHuoro4J

CHBbI.

BBITNIOJHATH apu(MeTH4YecKre onepalunn Haj
MHOT'OUYJIEHAMU;

HCIIONB30BaTh Teopemy besy npu neneHuun
MHOI'OUJICHOB;

HaxOJINThb KOPHU MHOTOWIEHOB C OJHOU
IIEPEMEHHOM, PaCKJIaIbIBaTh MHOI'OUYJIEHBI HA
MHOYUTEIH.

e  BBINOJIHATH apU(PMETHUECKUE OTIepaIiui

Haa MHOTOYJICHaAMH OT HECKOJIBKHX
MNEPpCMCHHBIX.

Crenenu u kopau. Cren

€HHbI¢ (DYHKIHH.




BJIAJIETh MOHATUEM CTeNeHHAasi QYHKIUS; CTPOUTH €€
rpaguk ¥ yMeTh NMPUMEHSTH CBOMCTBA CTETICHHOU
(GYHKINU TIpU pelIeHUH 3a1a4;

pasznuyath (QYHKIUHA Y "VX, WX CcBoiicTBa W
rpaduKH.

® OIICpUpOBATh CTCIICHBIO C HGfICTBHTCJ’IBHBIM

IOKa3aTcJICM.

IToka3arenbHas u Jorapu

MHYecKas (PYHKIMHU.

BJIQ/IETh MOHATUSIMH ITOKa3aTeIbHAas U
norapudmudeckas GyHKIMH; CTPOUTh UX rpaduKu
U YMETh IPUMEHSATH CBOMCTBA (DYHKIIMIA IPU
pelIeHnH 3a/1au.

®  BBINOJHATH npeoOpa3oBaHus
KOMOMHHPOBAHHBIX JOrapu(MUYECKUX U
[I0OKA3aTEJIbHBIX BBIPAKECHUH;
BBIUMCIIATH HauOousblliee M HaMMEHbIee
3HAa4YCHUE MOKa3aTeJIbHON 51
Jorapu(MuIecKo PyHKITUH.

IlepBooOpa3Hasi M MHTErpaJ.

Boruncnate miomanu ¢uryp Ha KOOpAMHATHOMN
IUIOCKOCTH  C  NPUMEHEHHEM  ONpPEeNeIEHHOTO
UHTErpaa.

e OBIIAQJETh OCHOBHBIMH CBEICHUAMU 00
uHterpasie  HprooTona-JleliOnuna wu  ero
MIPUMEHECHUSIX.

YpaBHeHnusi 4 HepaBeHcTBa. CHCTeMbl YPABHEHH I M HEPABEHCTB.

CBOOOJIHO OINEpUPOBATh TOHSATUSMU: YpPaBHEHUE,
HEPAaBEHCTBO,  PABHOCUJIBHBIE  YpPaBHEHUS U
HEPABEHCTBA, YPAaBHEHHUE, SABIIIIOLIEECS CIEACTBUEM
JIPYroro ypaBHEHMs, YPaBHEHUS, PABHOCUJIbHbIC HA

MHOXECTBE,  PaBHOCWJIBHBIE  TPeoOpa3oBaHMUS
YpaBHEHUH;

pemarb panoHaJbHbIE, UppaLMOHAJIbHBIE,
[I0Ka3aTelbHbIE, TPUTOHOMETPUUYECKUE U

norapu(MUUECKUe YpaBHEHHsI, UX CUCTEMbI, B TOM
Yuclie HEKOTOPbIE BUbl ypaBHEHUH 3 U 4 cTeneHei;

pemiaTb ~ ypaBHEHHUS,  NPOCTEHIINE  CHUCTEMBI
YpaBHEHMH, MCIIONb3Ysl CBOMCTBA (YHKUHMH M HX
rpaduKoB; HCHOJB30BaTh ISl MPHUOJMKEHHOTO

pelieHusl YpaBHEHUH W HEpaBEHCTB TIpaduuecKuit
METOJ.

e CBOOOJHO OIpeneisTh TUII U BbIOMPATh

METOJl  pCIICHHS  [OKa3aTeIbHBIX U
norapuGMUIeCKHX ypaBHEHUM u
HEPaBEHCTB HPPAIMOHAIBHBIX ypPaBHEHUH
U HEPaBEHCTB,  TPUTOHOMETPUUYECKUX

YpaBHEHH U HEPABEHCTB, UX CUCTEM;
peliaTh OCHOBHbIE THUIBl YPAaBHEHUH W
HEPaBEHCTB C IIapaMeTPaMH.

DJIECMEHTBI TEOPHH BEPOSITHOCTEH M

MATEeMATH4YeCKOIl CTATHCTHKH.

MOJIETIMPOBaTh peajbHbIE CHUTyallud Ha S3bIKE
TEOpUU BEPOSTHOCTEH U CTATUCTHKH, BBIYMCIATH B
MPOCTEUIINX CIy4asX BEPOSITHOCTU COOBITHIA;
pemarts mpocTeiine KOMOMHATOpHbIE — 3ajauu
METOAOM Iepedopa, a TakkKe € HCIOJIb30BAHUEM
U3BECTHBIX (hopMyi, TpeyronpHuka [lackans.

® aHAJIM3UPOBATh  PEATBHBIC  YHCIOBBIC
JaHHble, MH(POPMAIIUIO CTATUCTHUECKOTO
XapakTepa;

OCYHICCTBJIATH MPAKTUYCCKUC PACUCTHI 11O
dbopmynam;

MOJIb30BATHCS OLEHKON U MPUKUIKON MPHU
NIPAKTUYECKUX pacyerax.

MeToa KOOpAMHAT B

MPOCTPAHCTBeE.

OTIPENIETISATh KOOPAUHATHI TOUKH; TIPOBOIUTH
OTIEpAIMH HAJl BEKTOPAMHU, BBIYUCIISITH IJIUHY U
KOOPJIMHATHI BEKTOPA, YIOJl MEXAY BEKTOPAMU;
-HCTIOJIb30BaTh (OPMYITY PACCTOSIHUSI OT TOUKHU JI0
MJIOCKOCTH;

-IPUMEHSTH MOHATHE KOMILIAHAPHBIE BEKTOPHI;
packiIabIBaTh BEKTOP MO TPEM HEKOMIUTAHAPHBIM

BEKTOpaM.

e pemiaTh reOMETPUUECKUE 3aa4l METOIOM
KOOp/IMHAT.

IuauHap, KOHYC, HIAP.

HMCTH NPEACTABIICHUC O Pa3BEPTKE NUIIMHAPA U

® HAY4YHTCHA MOACIINPOBATH PCAIBLHBIC




KOHYCa;

BJIAJIETh NOHATUSAMH ILJIOLIAb TIOBEPXHOCTU
LMJIMHIPA U KOHYCA YMETh IIPUMEHSTh UX IIPU
pelieHuu 3a1ay.

CHTyallld  Ha  s3bIKE  TI'COMETPHH,
ucciacaoBartb IMOCTPOCHHBIC MOACIU C
VICTIOJIb30BaHUEM reOMETPUICCKIX
MOHATUH U TEOpEM, armnapara aareopsi;

pelaTh NpaKTUYECKHe 3a/1auk, CBSI3aHHbIC

c HaXO0XKIECHHEM r€OMETPUUYECKHUX
BEJIMYHH.
O0BbeMBI TeJI.
BJIAQJETH HOHATHAMH 00BEM, 00BEMBI ® [PUMEHSTH NPU PEIICHUU 3a1a4 GopMyIbl
MHOTOTPaHHUKOB, 00bEMBI TEJ BPALCHUS U o0bema mapa 1 ero yacrei.

IIPUMCEHATH UX IIPU PCIICHUM 3a1a4.

2. Coaep:xkaHue yueOHOTI0 NpeaMera

ba3oBblii ypoBeHb

10 xknacc
1. JleilicTBUTE/IbHbIE YU CJIA

[lonsTe HatypasnbHOro umcia. MHoxkecTBa uucen. CBoOHCTBa JEHCTBUTENbHBIX YHCEIL.
Meton matematnueckoi nHaykuuu. Ilepectanosku. Pasmemenus. Coderanus. JJokazarenbcTBo
YHUCIIOBBIX HepaBeHCTB. JlemumocTh menbix uucel. CpaBHEHUS [0 MOAYNIO m. 3ajaud ¢
LIEJI0YMCIEHHBIMUA HEU3BECTHBIMH.
2. PanimoHanbHbIe ypABHEHHUSI U HEPABEHCTBA

Panmonanbhelie BoipaxkeHus. @opmyiel 6uHOMa HbroTOHA, CyMMBI M Pa3HOCTH CTENEHEH.
[enenne MHOrowIeHOB ¢ octaTkoM. Anroput™M EBximpa. Teopema be3zy. Kopenbs MHOrouseHa.
Panmonaneneie ypaBHeHUs. CHCTEMBl PALlMOHAJIBHBIX YPABHEHUU. MeTo MHTEPBAIOB PELICHUS
HepaBeHCTB. PanmonanbHble HepaBeHcTBa. HecTporue HepaBeHcTBa. CHCTEMBI pallMOHAIbHBIX
HEPABEHCTB.
3. Kopenn cTrenenu n

[Mousitust Gyukiwu u ee rpaduka. Oyukuus y = x". [loustre kopus crenenu n. KopHu
YeTHOM M HEYEeTHOW cremeHed. Apupmernmueckuii kopeHb. CBOWCTBA KOpPHEW CTENEHU 7.

OyHKIHA Y = x . Kopens crenenn N u3 HaTypaabHOIO YUCIA.

4. CteneHb NOJ0KUTEJIbHOI0 YHCJIA

IlonssTve u  cBOMCTBA CTENEHM C  palMOHalbHBIM  MoOKasareneM. Ilpenen
nocnenoBarenbHocTu.  CBoiicTBa mpenenoB. beckoHeuHo yObIBaromias TreoMeTpUyecKas
nporpeccuss. Uucno e. lloHATHe cTemeHM ¢ WppalMOHaNbHBIM Mokas3arteneM. [lokasarenbHas
GyHKIUS.
5. Jlorapugmsi

[Tonstue u cBoiictBa norapudmos. Jlorapudpmuueckas GyHkus. JlecaTHUHBIN Torapupm
(mpubavkeHHbIe Bbruncienus). CteneHHble QyHKINH.
6. Iloxa3zaTenbHbIe U JJorapupMuIecKue ypaBHeHUs] U HEPAaBEHCTBA

[Ipocreiinme noka3aTenbHble U JIorapu(MUUIecKue ypaBHEHHs. Y paBHEHUs, CBOASIINECS K
npocTeimuM 3aMeHoM HeusBecTHoro. Ilpocteiiine mnokasartenpHble W Jorapudmuyeckue
HepaBeHcTBA. HepaBeHCTBa, CBOAAIIMECS K IPOCTEMIINM 3aMEHOM HEU3BECTHOTO.
7. CHHYC M KOCHHYC yIJia

[Tonarue yrna u ero mMepsl. OnpeaeneHie CHHyca U KOCHHYca yria, OCHOBHbBIE (DOPMYJIBI
JUIsl HUX. ApPKCHHYC U apKkocuHyc. lIpuMepsl HCIONb30BaHUS apKCHMHYCa U apKKOCHHYca U
(bopMyIIbI ISl HUX.
8. TaHreHc U KOTaHTeHC yrIJja

Omnpenenenus TaHreHca U KOTAHT€HCA yTila U OCHOBHBIE (DOPMYJIBI JUIsl HUX. APKTaHT€HC U
apkkoTaHreHc. [IpumMepsl HCIOIB30BaHUS ApKTAHIEHCA U apKKOTaHTeHca U (pOPMYJIbI JUIsS HUX.
9. ®opMyJIbI CJI0KEHUSA




Kocunyc cymmsl (1 pa3HOCTH) ABYX yriaoB. @OpMyJIbl 7S JONOJHUTENBHBIX YIia0B. CHHYC
CYMMBI (M pa3HOCTH) ABYX yrioB. CyMMa M pa3HOCTb CHHYCOB M KOCHHYCOB. DopMyibl AJs
JBOMHBIX M IIOJIOBUHHBIX yIioB. IlpousBeneHne CUHYCOB M KOCHHYCOB. Dopmyibl aiis
TaQHI'€HCOB.

10. Tpuronomerpuyeckue (pyHKIMH YHCIOBOI0 apryMeHTa
dyukIMr y = SinNX, y = COSX, y = tgx, y = ctgx.
11. TpuronomerpuyecKkue ypaBHeHUs] M HEPABEHCTBA

[Ipocreiiimme TPUTOHOMETPUYECKHUE ypaBHEHUS. TPUrOHOMETPUYECKHE YpaBHEHUS,
CBOJAIIMECS K  INPOCTEMINMM  3aMEHOM  Heus3BecTHOro.  I[IpuMeHeHMe  OCHOBHBIX
TPUTOHOMETpUUYECKMX (opMyn Ui  pemieHuss ypaBHeHMH. OIHOpPOJHBIE  ypaBHEHHS.
[Ipocreiiline TPUrOHOMETPUUECKHE HEpaBeHCTBA. HepaBeHCTBA, CBOIAIIMECS K MPOCTEUIINM
3aMEHOI HEeW3BECTHOro. BBeieHHe BCIIOMOraTeslibHOrO yriia. 3aMeHa Heu3BecTHoro t = Sinx
+COSX.

12. BeposiTHOCTB COOBITHS
[TonsATHE U CBOMCTBA BEPOSITHOCTU COOBITHS.
13. YacToTa. YcioBHasi BEepOSITHOCTh

OTtHocuTeNbHAS YaCTOTa COOBITUS. Y CIIOBHAs BEpPOSATHOCTh. HezaBucrumMble coObITHS.
14. HexoTopble CBeIeHUN U3 MIJIAHUMETPHH

Yriel UM OTPE3KH, CBS3aHHBIE C OKPYKHOCThIO. PemieHune TpeyroibHHMKOB. Teopemsl
Menenas u Yessl. Diunc, runep6oia u napadoia.

15. Begenne

[Ipenmer crepeomeTpun. AKCMOMBI cTepeoMeTpun. HekoTopele cieIcTBUS U3 aKCHOM.
16. [IapajieIbHOCTH NPSIMBIX U MJIOCKOCTEH

[TapannenbHOCTBIPSAMBIX, IPSIMOM U IUNIOCKOCTH. B3auMHOE pacrosnokeHue IByX IMPsIMBIX
B IIPOCTPAHCTBE. YTOJ MEXAY ABYMs INpsMbIMH. IlapaimensHocTh mrockocted. Terpasap u
napaJuleIeIuIe .

17. llepnieHAMKY IS PHOCTH NPAMBIX H IIJIOCKOCTE

[lepneHIUKyYNAPHOCTD NPSAMOM U IUIOCKOCTHU. [IepneHauKysip U HaKJIOHHBIE. YTOJ MEXKAY
IPSAMOM M IUIOCKOCTBIO. JIByrpaHHbIN yroi. IlepneHauKynsipHOCTh IUIOCKOCTEN. TpexrpaHHbli
yrosl. MHOrorpassslii yrod.

18. MHoOrorpanHuKu

ITonstue mHOrorpannuka. Ilpusma. Ilupamuna. IIpaBunbHbIE MHOTOTPaHHUKHY.

19. IloBTOpeHne Kypca mareMaTuka (ajaredpa M Hayajla MaTeMaTH4YeCKOIr0 aHAJM3a,
reomerpus) 3a 10 knacc

11 kiace

1. ®ynkuuu u ux rpapuku

OnemeHTapHble (QyHKuuu. MccnenoBanue ¢QYHKIOMA W TOCTpOEHHE HX TpaduKOB
arieMeHTapHbIMU  MeToaaMu. OCHOBHBIE crocoObl mpeoOpa3oBaHus rpadukoB. ['paduku
byHKUIUH, conepkamux Moayau. ['paduku CloKHBIX QYHKIUI.
2. lIpenen ¢pyHKIUM ¥ HENIPEPBIBHOCTD

Ilonatue mnpenena ¢yakauu. OAHOCTOPOHHME MpEeNbl, CBOWCTBA IMpEAETIOB.
HenpepbiBHOCTH (yHKIMI B TOUKE, HA UHTEpBaJle, Ha oTpe3ke. HempepbIBHOCTH 3JIeMEHTapHBIX
¢ynkuuii. Pa3peiBHble QyHKIMH.
3. O0paTHble PyHKIIUM

[lonatue  oOpatHoi  QyHkuuu. B3aumao oOpatuele  ¢yHknun.  OOGpaTHBIE
TPUTOHOMETpHUECKHE QYHKIUH.
4. llpousBoaHas

[Tonsatne npousBogHOM. IIpom3BomHass CyMMBl, pa3HOCTH, IPOU3BEINEHUS W YaCTHOTO
nByx ¢yHkuuid. HenpepbIBHOCTH (QYHKUIMH, HUMEIOIUX NPOU3BOAHYIO, auddepeHunan.
[TpousBoanbie aneMeHTapHbiX (QyHkuuid. IlpomsBogHas cnoxHoil QyHkumuu. IIpomsBogHas
o0paTHO! (hyHKIMH.



5. IIpuMeHeHHe IPOU3BOIHOM

Makcumym u MUHEMYM (YHKIUU. YpaBHEHHE KacaTenbHOW. [IpubOimkeHHbIE
BbUKCIeHUs. TeopeMbl o cpeaHem. Bospacranue u yOwbiBanuwe ¢yHkiuil. [Ipon3BomHbie
BBICIIUX TOPSAAKOB. BoimykiiocTh rpaduka GyHKIUH. DKCTpeMyM (QYHKIMH C €QUHCTBEHHOMN
KPUTUYECKOH TOYKOH. 3amayn Ha MaKCUMyM W MHUHUMYM. ACHUMOTOTHL. JlpoOHO-nuHeiHas
¢byukus. [locrpoenue rpadukoB GpyHKINN ¢ IPUMEHEHHUEM TPOU3BOIHOM.
6. IlepBooOpa3Hasi M HHTErpaJ

[TonsTre mepBooOpa3Hoii. 3aMeHa MepEMEHHON U MHTETPUPOBaHKe 1o yacTsaMm. [Lmomanb
KpUBOJIMHEHHOW  Tpameuuu. OmpeneneHHbli  uHTerpan. IIpuOmkeHHOE — BBIYMCIIEHUE
onpeneneHHoro wuHTerpaiga. ®dopmyna Herotoma — JleiOnuma. CBoiCTBa OmpeneIeHHBIX
UHTErpaioB. [IpuMeHeHHe ONpeNeNeHHBIX MHTETPajJOoB B TEOMETPUYECKHX M (DU3MYECKHX
3agauax. lloustue  nuddepeHnupoBaHHOTO  ypaBHEHMs.  3aJayd, MNPUBOASIIIME K
QG epeHIaTbHBIM YPaBHEHHIM.
7. PABHOCHJILHOCTH YPABHEHU M HEPABEHCTB

PaBHOCMITBHBIE Tpe0Opa3oBaHusl YPAaBHCHH U HEPABCHCTB.
8. YpaBHeHusi-cieacTBus

[lonsTne ypaBHeHUMs-cleACTBUs. Bo3BeneHHe ypaBHEHHSI B UETHYIO  CTEIEHb.
[TorenuupoBanue norapupmudeckux ypaBHeHuil. [IpuBeneHne mogoOHBIX YJICHOB YpaBHEHUS.
OcBoOox/eHue  ypaBHEHHs  OT  3HaMeHatens.  [lpumeHeHue — jJorapu@MHUUECKHX,
TPUTOHOMETPHUYECKUX U IPYTHX (HOPMYIL
9. PaBHOCH/ILHOCTH YPABHEHUH M HEPABEHCTB CHCTEMAaM

Pemenune ypaBHeHuili ¢ mnomouplo cucteM. YpaBHeHus Buga f(a(x))= f(B(x)) .

Pemmenne nepaBeHcTB ¢ momonibio cucteMm. Hepasenctsa Buna f (a(x)) > f (B(X)).

10. PaBHOCH/ILHOCTH YPABHEHHH HA MHOKeCTBAX
OcHoBHble TOHATHA. Bo3BeneHHEe YypaBHEHMsSI B UETHYIO CTEHEHb. YMHOXKEHUE
ypaBHeHUS Ha (QyHKUMIO. JlorapudpmupoBaHue U MOTCHLUMPOBAHHWE YpPAaBHEHUM, MPHUBEACHUE
MOIOOHBIX WICHOB, MPUMEHEHUE HEKOTOPHIX (DOPMYIL.
11. PaBHOCHJILHOCTH HEPABEHCTB HA MHOKECTBAX
OcHoBHble TOHATHA. Bo3BeneHHME HEpaBEHCTBA B YETHYIO CTENEHb U YMHOXKEHUE
HEpaBEHCTBa Ha (YHKIHIO, MOTEHLUUPOBAHHE JIOrapu(PMUUYECKUX HEPaBEHCTB, NpPUBEACHUE
MOJ00HBIX WICHOB, MPUMEHEHHUE HEKOTOPBIX ¢hopmyn. Hectporue HepaBeHCTBa.
12. MeTtoa npoMe:KyTKOB J1Jisl yPABHEHHI 1 HEPABEHCTB
VYpaBHeHHMsI M HEpaBEHCTBA C MOAYISIMH. MeEToA HHTEpPBAlIOB JUIsl HENPEPBIBHBIX
byHKLIU.
13. Ucnonb3oBaHue cBoicTB (pyHKUMI NPH pellleHUN YPABHEHUI U HEPABEHCTB
Hcnonb3oBanue oOaacTeidl CyliecTBOBaHMs, HEOTPULATEIbHOCTH, OTPAaHUYEHHOCTH,
MOHOTOHHOCTH M 3KCTPEMYMOB (DYHKIIMH, CBOMCTB CMHYCa U KOCMHYCA IPUPEIICHUN YPaBHEHUN
Y HEPaBEHCTB.
14. CucreMbl ypaBHeHHUIl ¢ HECKOJIBKUMHU HEM3BEeCTHBIMH
PaBHocunbHOCTE  cuctem. Cucrema-ciencrsue.  MeTon  3aMEHbl  HEU3BECTHBIX.
Paccyxnenus ¢ YucIoBbIMY 3HAUEHUSMHU IIPU PEILIEHUU CUCTEM YpaBHEHUH.
15. BekTOpbI B IPOCTPAHCTBE
[Tonste BekTOopa B mpocTpaHcTBe. ClIO)KEHHWE U BBIYUTAHHE BEKTOPOB. YMHOXKEHHUE
BEKTOpa Ha yncio. KoMiutanapHble BEKTOPBI.
16. MeToa KOOPpAUHAT B IPOCTPAHCTBE
KoopaunaTsl TOUkH 1 KOOpAMHATEI BEKTOpa. CKalsIpHOE IPOU3BEACHUE BEKTOPOB.
17. InauHAp, KOHYC, AP
[lonsatne umnuuapa. Ilnomane nosBepxHocTn nunuHipa. [lonsthe xonyca. Ilmomans
MOBEPXHOCTH KOHYyca. Yceu€HHbId KoHyc. Cdepa u map. YpaBaenue cdeprl. Bzaumuoe
pacrionioxkeHue cdepsl U iockoctu. KacatensHas miaockocTs k cdepe. [Inomans cheps.
18. O0BémbI TET



O6BéM mpsMoyrosibHOro mapaienenunena. OObEMBI NPAMONW NPHU3MBI U LMJIMHAPA.
OO0BEMBI HAKIIOHHOW TTPU3MBI, MUpaMUIbl B KOHyca. O0BEM mapa u miomanb chepbl. OObEMBI
IIapOBOT'0 CErMEHTA, IIaPOBOIO CJI0S U IIAPOBOI0 CEKTOPA.
19. IloBTOpenue Kypca mareMaruka (ajJre0Opbl M Ha4YaJl MaTeMATH4YECKOI0 aHAJIN3a,
reometrpus) 3a 10-11 kiaccnl

3. TemaTHueckoe INIAHUPOBAHHUE C YKA3AHUEM KOJIUYECTBA YaCOB HA OCBOCHHUE KaxKaoi

TEMBbI

10 kiaace

Ne i/m HaumenoBanue Tem Yacel yueOHOr0
BpeMeHH

1. JleMicTBUTEIBbHBIE YHCIIa 7
2. PanmonanbHble ypaBHEHHS U HEPABEHCTBA 14
3. Kopens crenenu n 8
4. CreneHb NOJOKUTEIBHOIO YUCIIA 9
5. Jlorapugmsl 6
6 [Toka3zarenbHble U JOrapupMUUECKHe YpaBHEHUS U 7

HEpaBEHCTBA

CuHyC 1 KOCUHYC yria
8. TaHreHc u KOTaHreHc yria 4
0. DopMyJIBI CI0KEHUSA 10
10. Tpuronomerpudeckue GyHKIUU YUCIOBOIO apryMeHTa 8
11. TpuronomeTpruyecKkrue ypaBHEHUS U HEPABEHCTBA 8
12. BeposTHOCTB cOOBITHS 4
14. Hexotopsle cBeaeHNs U3 INIAHUMETPUU 12
15. BBenenne. AKCHOMBI CTEPEOMETPUU U UX CIIEICTBUSL. 5
16. [TapannenbHOCT NPSAMBIX M IIIOCKOCTEN 16
17. [TepieHIUKYIAPHOCTD MPSAMBIX U INIOCKOCTEN 17
18. MHororpanHuku 12
19. Bexkrops! B mpocTpaHcTBE 6
20. [ToBropenne Kypca MaTeMaTHka: anrebpa W Havaia 10

MaTEMaTHUYECKOT0 aHalu3a, reometpus 3a 10 kacc

Bcero 170




11 kiaace

Ne n/m HaumenoBanue Tem Hacet yueonoro
BpEMEHH

1. OyHKIUHT U UX TpaduKu 6
2. ITpenen ¢pyHKIUHN U HEIPEPHIBHOCTH 5
3. OOparnble QyHKINU 3
4. ITpousBogHas 9
5. [TpruMenenne npon3BOIHON 15
6. [TepBooOpa3Hast u HHTETpal 11
7. PaBHOCWIIBHOCTB ypaBHEHUIN U HEPABEHCTB 4
8. YpaBHEHUA-CIEACTBUA 7
9. PaBHOCHIIBHOCTD YpaBHEHMI U HEPABEHCTB CUCTEMAM 9
10. PaBHOCHIIBHOCTD ypaBHEHUI HAa MHOYKECTBAX 4
11. PaBHOCHIIBHOCTH HEPABEHCTB Ha MHOXKECTBAX 3
12. Meroa npoMexXyTKOB JJIsl YPABHEHUI U HEPABEHCTB 4
14. CucreMbl ypaBHEHUH ¢ HECKOJIBKUMH HEU3BECTHBIMU 7
15. [Mununap, KOHYC, Map 16
16. OOBEMBI TEN 17
17. Bekrtopsl B mpocTpaHCcTBe 6
18. MeTtoxa KOOpAMHAT B IPOCTPAHCTBE 15
19, [ToBTOpeHme Kypca MmareMaTHKa (anreOpbl U Havas 29

MaTeMaTUYeCKOro aHanusa, reometpusi) 3a 10-11 kmaccer

Bcero 170
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