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Pabouass mporpamma mo yweOHOMy mpenmery «MaTtematuka» (yriryOJeHHBIN
ypoBenb) s 10-11 xmaccoB  cocTaBlieHa B COOTBETCTBUH C TPEOOBAHHUSMHU
®denepalibHOTO TOCYIAPCTBEHHOTO  00pa30BaTENbHOIO CTaHAApTa CpPETHEro O0OIero
oOpa3oBanusi, Ha ocHoBe [IpumepHON mMporpaMMel cpeaHero ooiiero o0pa3oBaHUs IO
MaTeMaTUukKe, C YUE€TOM COJEPIKaHUSA U MIAHUPYEMBIX PE3yJIbTaTOB HE HHUXKE,
yem B DegepanbHoil paboueit mnporpamMme Mo ydeOHOMY TMpeaMETy
«Matematuka» (yrayonEéHHBIN YPOBEHB).

[Iporpamma paccuntana Ha 408 gacos:

Kimacc KommuecTBo 4acoB KommuecTtBo 4acoB
1o y4eOHOMY IUIaHy | B HEJEIIO

10 knacc 204 6

11 xmacc 204 6

[Iporpamma yyeOHoOro mpenmMera «MareMaTukay CONEPKUT CIASAYIONINEe Pa3Aeibl:

1. nanupyemble pe3ysbTaThl OCBOEHUS yueOHOro npeameTa «MaTemMaTukay;

2. conepkaHHe y4eOHOTO MpeaMeTa, BKIIOYAOINIEe MEPEeYeHb OCHOBHOTO y4eOHOTO
MaTepualna, paclpeeIeHHOTO IO COJEpXKAaTeNbHBIM pa3jiefiaM C OmpeleieHueM
OCHOBHBIX BUJIOB y4E€OHOU JESATEIBHOCTH;

3. TemMaTWyeckoe IUTAHWPOBAaHWE C YKa3aHWEM 4YHCIa 4YacoB Ha H3ydeHHE
cooTBeTcTBYIomIero matepuana u J0P.

Pazpnen 1. Ilnanupyembie pe3yibTaTbl 0CBOCHUS Y4eOHOI0 NMpeaMeTa
«MaremaTuka»
(yriay0s1eHHbIi YPOBEHb)

PaGouass mporpamma obOecneynBaeT AOCTHKEHUE IUTAHUPYEMBIX pe3yJIbTaTOB
OoCcBOeHHUsI yyeOHoro npeamera «MaTemaTukay, BKIIOYas MOAYIH «AnreOpa v Havana
MaTeMaTHUYeCKoro aHanuza» u «I'eomerpus».

N3yuenne maTeMaTHMKM TI0 JIaHHOW paboueld mporpaMMe CIIOCOOCTBYyeT
GOpPMHUPOBAHUIO y YYAIUXCS JIMYHOCTHBIX, MeETANpPeAMETHBIX U MPeAMETHBIX
pe3yJbTaToB  OOYyYeHWs, COOTBETCTBYIOIIUX  TpeOOBAHUAM benepaibHOTO
roCyJIapCTBEHHOI'0 00pa30BaTENBHOTO CTaHAApTa CPEAHEro 00IIero 0Opa3oBaHusl.

JInyHOCTHBIE pe3yIbTAThI:

1) BocnMTaHWE POCCHHWCKOM  TpaXKTAHCKOM  WAEHTHUYHOCTU:  IATPUOTHU3MA,
yBakeHHsI K OTeuecTBy, OCO3HAHUE BKJIa/1a OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOU
HaYyKHU;

2) OTBETCTBEHHOE OTHOILIEHWE K YYEHUI0, TOTOBHOCTh U  CIIOCOOHOCTH
oOyyaromuxcsi K caMOpa3BUTHIO M CaMOOOPAa30BAHHIO HA OCHOBE MOTHBAIIMH K 00YUEHHIO
Y TIO3HAHUIO;

3) oco3HaHHBIA BBIOOP U MOCTPOCHHE AATbHEWUIICH WHANBUIYATbHON TPAaeKTOPUU
oOpa3oBaHusi Ha 0a3e OpPUEHTHPOBKM B Mupe mpodeccuit u mnpodeccrnoHalIbHbIX
NPEINOYTEeHUHN ¢ y4€TOM YCTOMYMBBIX MO3HABATENIbHBIX UHTEPECOB, a TAKKe Ha OCHOBE
dbopMUpOBaHUS YBAXKHUTEILHOTO OTHOIICHUS K TPYAY, Pa3BUTHE ONbITA y4acTHS B
COILIMATILHO 3HAYUMOM TPY/IE;

4) yMeHHE KOHTPOJIMPOBATh MPOLECC M Pe3yabTaT y4yeOHOW M MaTeMaTH4eCKOu
NESTENIbHOCTH;

5) KpUTUYHOCTh MBIIUICHHS, WHUIMATHBA, HAXOJYUBOCTb, AKTHUBHOCTbH MpPHU
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PCHICHUH MATCMATHYCCKHUX 3aJa4.

MeranpeamMeTHble pe3yabTaThl:

1) ymeHHe CaMOCTOSITENIbHO ONPEIEINIATh LIEIU CBOET0 00Y4YEHHUs, CTABUTh U

2) ¢dopmynupoBaTh Uil cebs HOBBIE 3aJayd B yuéOe, pa3BUBaTb MOTUBBI U
MHTEPECHI CBOEH ITO3HABATEIBHOMN AEATEIbHOCTH;

3) yMEHHE COOTHOCUTh CBOM JEHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTamH,
OCYILECTBJIATb KOHTPOJIb CBOECH AEATENBHOCTH B IIPOLECCE TOCTUKEHUS PE3yJbTaTra,
omnpeneNsaTh crnocoObl JeMCTBUM B paMKax MpPEIOKEHHBIX YCIOBMM W TpeOOBaHMIA,
KOPPEKTHPOBATh CBOM ACHCTBUS B COOTBETCTBUU C U3MEHSIOLIECICS CUTYyalUEH;

4) yMEHHME OIpeNessaTh NOHATHA, CO3[JaBaTh OOOOIIEHUs, YCTaHABIMBATh
aHAJIOTHH, KJIacCU(UIUPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHMS U KPUTEPUH IS
KJaccu(uKanuy;

5) yMeHuE yCTaHaBIUBAaTh IMPUYUHHO-CIIEJICTBEHHBIE CBA3HM, CTPOUTH JIOIMUECKOE
paccyX/eHue, yMO3aKIdeHne (MHAYKTUBHOE, JEAYKTUBHOE U 0 aHAJIOTHU) U JeNaTh
BBIBOJIBI;

6) pa3BUTHE KOMIIETEHTHOCTH B O0OJIACTHM HCIHOJB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA;

7) TepBOHaYaJbHBIE MPEJCTaBICHUS 00 HIEAX U O METoJaX MaTeMaTHKH Kak 00
YHHMBEPCAJIBHOM S3BIKE HAYKH M TEXHUKH, O CPEACTBE MOJEIUPOBAaHUS SBICHUN WU
IIPOLIECCOB;

8) ymeHHle BUJETh MATEMAaTUUYECKYIO 3a/1adyy B KOHTEKCTE MPOOJIEMHON CUTyalluu B
JOPYTUX JTUCLUIUIMHAX, B OKPYKAOLIEH )KU3HHU;

9) yMeHHE HaxXxOAWTh B PA3IMYHBIX HCTOYHHMKAX HH(OPMALNIO, HEOOXOAUMYIO
JUISL pELIEHUs. MAaTeMaTHYEeCKUX MpoOJieM, W MPEeACTaBIATh €€ B MOHATHOU (opme,
OpPUHUMATh  pEIIEHHE B YCIOBUSX HENOJHOM WM M30BITOYHOM, TOYHOW WU
BEPOSTHOCTHOM MH(OpMaIuy;

10)  yMeHMe MOHMMATh U UCIOJIb30BAaTh MaTEMaTHUECKHUE CPEJICTBA HATJISAHOCTH
(rpaduku, TaOIUIIBI, CXEMBI U JIp.) U1 WUTIOCTPALMH, UHTEPIPETAIINH, apTyMEHTALIUH;

11) ymeHue BbIABUTATh TUIIOTE3bl MPU  PEIIEHMU  33Ja4d, [OHUMAaTh
HEO0OXOJIMMOCTh UX IMPOBEPKH;

12) moHMMaHME CYIIHOCTH aJrOPUTMUYECKHUX NPEANUCAHUN U YMEHUE IEUCTBOBATh
B COOTBETCTBUU C MPEIOKEHHBIM AJITOPUTMOM.

YucaoBble yHKIUKM. BHINYyCKHUK HAYYHTCH:

e  BJIAJICTh TOHATHUSMH: 3aBUCUMOCTH BEIMYHMH, (PYHKIHS, apryMCHT M 3HAUYCHHE
GbyHKIIMU, 00JIaCTh OMpENeTeHUsT U MHOXKECTBO 3HaueHUM (yHKuuU, rpadux
3aBUCHUMOCTH,  Tpaduk GbyHKIIUH, HYJ! byHKIUH, MIPOMEXKYTKH
3HAKOIMOCTOSIHCTBA, BO3PACTaHWE HA YHCIOBOM IPOMEXYTKE, YOBbIBaHHE Ha
YHICIIOBOM TMPOMEXKYTKE, HaubOosblllee W HaUMEHbIIee 3HayeHHe (DYHKIUU Ha
YHCIIOBOM IPOMEXKYTKE, Mepruoandeckas (GyHKIUs, MepUOJ, 4YeTHAsl U HeUETHAS
(GYHKIIUU; ¥ YMETh IPUMEHSTD TH MOHSTHUS TIPU PEIICHUU 3a71a4;

e  ompeneNnsaTh 3HaU€HHWE (YHKIMH MO 3HAYEHUIO apryMEHTa TpU Pa3THYHBIX
crnocobax 3amaHus QyHKIUH,

e CTpOWTH TpaduKU M3YyYCHHBIX (DYHKIIMMN, BBITOJHATH MPeoOpa3oBaHus rpauKoOB;
ONMHUCHIBaTh 1O Tpaduky W 1o ¢GopMmyse TOBEISHHE M CBOWCTBA (DYHKIIHIA,
HaXOJUTh MO TpaduKy PyHKIMH HAUOOJbIIICe 1 HAUMEHBIIIEE 3HAUCHUS;

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCSI:

® HAYYHUTCS OMUCHIBATH C TIOMOIIBIO (PYHKIIMI pa3IUYHbBIC PEabHBIC 3aBUCUMOCTHU

MEXIYy BCIIMYUHAMH M UHTEPIPETUPOBATH UX IPaPUKH;



*  U3BJIEKaTh MH(OPMALHIO, IPEICTABIEHHYIO B TaOIMIIAX, HA AUarpaMMmax,
rpadukax.
Tpuronomerpuyeckue GynKnuu.
BbInyCKHUK HAYYHUTCSH:
e BJAJETh NOHATHSAMHM TPUTOHOMETPUYECKUE (YHKLHHU; CTPOUTh UX Ipaduku U
YMETh IPUMEHSTh CBOICTBA TPUTOHOMETPUUYECKUX (DYHKIMHA IIPU PELICHUHN 3aad.
®  HAY4YMUTHCS BBIBOJAUTH U MPUMEHSTH (HOPMYJIbI IOJOBUHHOTO YIJa.
®  BBINOJHATH NPEOOPa30BaHUSI CyMMbl TPUTOHOMETPUUYECKUX (YHKIHI B
IIPOU3BEJICHUE U IPOU3BEICHUS B CYMMY.
BpInyCKHUK MOJYYHT BO3MOKHOCTH HAYYUThCSH:
®  BBIpaXXaTh TPUTOHOMETpUYECKHE (PYHKIIMU Yepe3 TAHI€HC MTOJIOBUHHOTO
®  apryMeHra; peuiaTh IPOCTEHIINE TPUTOHOMETPUYECKHE HEPABEHCTBA.
* omepupoBaTh MOHATHAMH APKCHHYC, ApDKKOCHHYC, QPKTAHI'€HC YHCIIA.
Tpuronomerpuyeckue ypaBHeHHU.
BbInyCKHUK HAy4YUTCH:
® peularb TPUTOHOMETPUYECKHUE YPABHEHHUS Pa3IMYHBIMU METOAAMM.
BbInyCKHUK MOJYyYHT BO3MOKHOCTHD HAYYUTHCS
e onepupoBaTh (OPMYJIAMH VISl PELICHHUS CI0KHBIX TPUTOHOMETPHYECKUX
YPaBHEHHI1.
IlpeoOpa3zoBanusi TPUITOHOMETPHUYECKHX BhIDAKEHMII,
BbINyCKHUK HAYYHTCS:
® [IPUMEHATH MOHATUS CHHYC, KOCHUHYC, TAaHI€HC, KOTaHI'€HC MPOU3BOJIBHOIO
yIJ1a; BBIYMCIATH CUHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YHUCIIA;
®  JI0Ka3bIBaTh OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA;
®*  HCIOJIB30BaTh (DOPMYJIBI MPUBEICHUS; CUHYCA, KOCHHYCA U TaHI'€HCAa CYMMBI U
pa3HOCTM  JByX YIVIOB; CHHyca M KOCHHyca JBOMHOrO yria IIpu
Mpeo0pa30BaHUAX MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUH.
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:
e 1npeoOpa3oBbIBaTh TPUTOHOMETPHUUECKHE BBIPAYKEHUS PA3IMYHON CIOKHOCTH.

IlpousBoaunas.
BbinyCKHUK HAy4YUTCH:

. HaXOJUTh CYMMY OECKOHEUHO YOBbIBaIOIEl TIe€OMETPUYECKON MPOrpecCuu;
BJIQ/IeTh TOHATHSAMMU: IPOU3BOIHAS (PYHKLMHU B TOUKE, TPOU3BOIHAS (PYHKIINY;
. BBIUUCIIATH TPOW3BOIHBIC DIIEMEHTAPHBIX (YHKIWWA, TPHUMEHSS MpaBHIIa
BBIUMCIIEHUS] TPOU3BOIHBIX, UCTIONB3Ys CIIPABOYHBIE MaTEpHAIbI;
®  WCcIenoBaTh PYHKIIUHN U CTPOUTH MX TPAPHUKHU C TTOMOIIIBIO
®  [POM3BOJHOW; pelaTh 3aJauu C IPUMEHEHUEM YPaBHEHUS KacaTelbHOM
* krpaduky QyHKINH,
pemaTh 3a7auyd Ha HaXOXKJCHHE HauOOJbIIEro U HAMMEHBIIETO 3HAYCHHUS
(GyHKIIUM Ha OTpeE3Ke.
BbINYCKHUK MOJYYHUT BO3MOKHOCTh HAYUHTHCS:
- MPHUMEHATh PEUICHUS T'eOMETPUUYECKUX, (PU3MUECKUX, HKOHOMHUYECKUX U APYrHX
NPUKIAJHBIX 3a7ad, B TOM YHCIE 3a/7a4 Ha HanOOJNbIINE W HAWUMEHBIIHNE 3HAYCHUS C
NpPUMEHEHHUEM arfnapaTta MaTeMaTHYecKOro aHajau3a
AKCHOMBI TeOMeTPHH U X CJIe/ICTBHS.
BBINYyCKHUK HAYYHTCH:
¢  [IOHMMAaThb AaKCMOMAaTHYECKUW Croco0e MOCTPOCHUS TE€OMETPUM, pa3inyarhb
OCHOBHBIE (DUTYpPHI B TMPOCTPAHCTBE, CHOCOOBI MX O0O3HAYCHUS, MPUMEHSTH
(GOPMYITHPOBKH aKCHOM CTEPEOMETPUH MX JIJIsl PEIICHUS MPOCTEHINNX 3a1ad;
¢  COOTHOCHUTH TIOCKHE T€OMETPHUYECKHE (UTYPhI U TPEXMEpPHBIE OOBEKTHI C HX
OTIMCAHMSIMH, YePTEIKAMH, N300PAKESHHUSIMH;



pa3nuuaTh U aHAJIM3UPOBATh B3AaUMHOE PACIOIOKeHHne QUryp;
n300pakaTh reOMETpUYECKHe (GUTYPHI U TEJIa, BBIIOIHATH YEPTEXK 110 YCIOBUIO
3a/1a4u.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:

® CIOJIb30BaTh AKCMOMBI M CIEACTBUSA M3 HUX IIPU PELICHUH 3a1ad JIOTMYECKOTO
Xapakrepa;

e  u300paxaTb TOYKH, MpPsIMbIE M IUIOCKOCTH Ha IMPOEKIMOHHOM YEpTEeXe NpHU
pPa3IM4YHOM HUX B3aUMHOM PacCIOJIOKEHUU B IIPOCTPAHCTBE.

IlapajienbHOCTh NPAMBIX U
ILIOCKOCTEL.  BBINYCKHUK HAY4YHTCH:

. pacrno3HaBaTh Ha 4Yeprekax M MOJEISIX IEPECEKAIOIIMEcs, NapaulelbHbIE
IpsIMbIE, TIEPECEKAOIINE IUIOCKOCTh W IapaulelIbHblE €H; IMapajljIelIbHbIE U
IIEPECEKAIOIINECS TIIIOCKOCTH;

. pemars TeOMETPUYECKUE 3a7add, ONMUPAsICh Ha H3YyYCHHBIE CBOMCTBA
IUIAHUMETPUUECKUX U CTEPEOMETPUYECKUX (UTYp U OTHOLICHUH MEXIY HUMH,
MPUMEHSIS aNredpandeckuii 1 reoOMEeTpUYECKHi armapar;

®*  IIPOBOJIWTH [JOKAa3aTENIbHBIC DPACCYKICHHs NPHU PELICHUU 3a/1ad, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI Kypca;

®  BBIYUCIIATH JIMHEHHBIE 3JIEMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX KOH(MUTYpALIUX.

BpInyCKHUK MOJYyYHT BO3MOKHOCTh HAYYUThCSH:

. Hay4yuTcs u300pakaTb MPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH B

NapajuIeIbHON TPOEKLUU.
IlepneHANKYIAPHOCTL NPAMBIX U MIJIOCKOCTEH .
BbInyCKHUK HAy4YUTCH:

®  OIHKCHIBaTh B3aMMHOE PACIIOJIOKEHHE MPSAMBIX M IUIOCKOCTEW B IPOCTPAHCTBE,
apryMEHTUPYs CBOU CYXKICHUS;

* pemark 33Ja4 Ha NEPIEeHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE,
IIPUMEHATH CBOWCTBA MEPIIECHINKYISPHBIX MPSAMBIX U IIJIOCKOCTEM.
BpInyCKHUK MOJYyYHT BO3MOKHOCTh HAYYUThCSH:

. ITIO3HAKOMUTCSL C IOHSATHUEM LEHTPAIbHOTO MPOEKTUPOBAHUS W HAYYUTCS
n300paxaTh  MPOCTPAHCTBEHHbIE (UIYyphl HA IUIOCKOCTH B ILIEHTPAJIbHOMN
MIPOCKLIUU.

MHOrOrpaHHUKH.
BeInycKkHUK
HaY4yuTco:
®  CTpPOUTH pa3BEPTKY;
IIPUMEHSATH [TIOHATHE MHOTOTPAHHBIE YIJIbI;
penaTh 3a1a4M C BBITYKJIBIMA MHOTOIPAHHUKAMH, TEOPEMON Diliiepa;
IIPUMEHSATH MTOHATHA: YCEUCHHAs! MUPAMUAA, HAKJIOHHAS IIPU3Ma;
BUJIETb CUMMETPHUM B IIpU3MeE U nupamuze. [IpuMeHuTs 3HaHUA O CUMMETPHUU B
MpPOCTpaHCTBE (LEHTpajbHAsl, OCEBas, 3€pKajlbHasg), MPUBOJIUTH IMPUMEPHI
CUMMETpPUI B OKPYKAIOIIEM MUDE;

e pelaTh CTEPEOMETPUUYECKHUE 3a7a4d HAa HAXOXKACHHE N€OMETPUUYECKHX BEJIUYUH
(mmH,  yrioB, miom@aed, oOBEMOB); HWCHOIB30BATH MPH  PEIICHUH
TUTAHUMETpUYecKre (PaKThl U METOJBI.

BbInyCKHUK MOJIYYHUT BO3MOKHOCTh HAYYUThCH:

. BJIQJICTh MOHATUSMU LEHTPAJIbHOE M MApaUIEIbHOE IPOECKTUPOBAHUE H
IIPUMEHATHh UX IIPU NOCTPOCHUM CEYEHUI MHOTOTPAHHUKOB METOJIOM IPOEKIUH;

®  CTPOUTH CEYECHHUS MHOTOI'PAHHHUKOB; MOJAEINPOBATH MHOTOIPAHHUKHU.

BekTOpERI B IPOCTPAHCTBE.



BbINyCKHUK HAYYUTCS:

. UCIIOJIH30BaTh HM3BECTHBIE M3 Kypca IUIaHUMETPUH CBEJICHHS O BEKTOpax u
JEUCTBUSX HAJl HUMH, BBITIOJHATH CII0KEHHE, BRBIUUTAHUE, YMHO)KEHHUE BEKTOpa Ha
YUCJIIO;

. OTpeeATh KOOPAWHATHI TOYKH; TPOBOJUTH OIEpalldd HajJ BEKTOPaMH,

BBIUUCIIATh JIJUHY U KOOPAMHATHI BEKTOPA, YTOJI MEXKAY BEKTOPAMHU.
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHTHCSI:
®  pemiaTth 33aJ1a4M Ha Pa3iokKeHHe BEKTOpa MO TPeM HEKOMIUTAaHAPHBIM
®  BEKTOpaM; peliaTb reOMETPUUECKHE 3aJ1a4l METOJ0M KOOpAMHAT.

Crenenu u kopuu. Ctenennpie GyHKINHN.

BpMyCKHUK HAy4YUTCH:
% BIaJETh NOHATHUEM CTENEHHAsl (PYHKIMS; CTPOUTH €€ rpauK U yMEThb MPUMEHSTh
®  CBOICTBa CTENIEHHOMN (PYHKLMH IIPU PELICHUH 33/1a4;
*  pa3nuyath QYHKIUU Y = N, nx ceoiictea n rpadukuy;
®  OIEpUPOBATH CTEIEHBIO C JEHCTBUTEIBHBIM IOKA3aTEIIEM.
IlokaszarenpHas u Jorapupmudeckas GyHKIUN,
BbInyCKHUK HAy4YUTCH:
®  BJAJETh NOHATHIMHM MOKa3aTeJabHas U Jorapudmuueckas GyHKUUU; CTPOUTH UX
rpauku ¥ yMeTh NPUMEHATH CBOMCTBA (PYHKIMM MIPU pEeLICHUH 3a/1a4.
BpInyCKHUK MOJYyYUT BO3MOKHOCTh HAYYUThCSH:

. BBIIIOJIHATD Hp606p2130BaHI/ISI KOM6I/IHI/Ip0BaHHBIX J'IOI‘apI/I(bMI/I"IeCKI/IX u
II0Ka3aTCJIbHBIX BBIpB_)KGHPIﬁ;
L BBIYMCIIATE HaWOOJIbIIIEE M HAaWMMEHBIIEEe 3HAUYCHHWE II0Ka3aTCJIbHOM H

Jorapu(MUIECKON (PyHKITHH.
IlepB0o0Opa3Has ¥ MHTErpaJ.
BbinyCKHUK HAY4YUTCH:

. Boruncnare miomaau Guryp Ha KOOPAMHATHOM IJIOCKOCTH C NMPUMEHEHHEM
ONpeeaEHHOr0 UHTErpaa.

BBINYyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

e OBJIAJECTh OCHOBHBIMH CBeleHHMSIMH 00 mHTerpasie Hprorona-JIeiOHmma u ero
MIPUMEHEHUSX.

YpaBHeHusi ¥ HepaBeHCTBA. CHCcTEeMbl YPABHEHWI 1 HEPABEHCTB.
BbinyCKHUK HAy4YUTCH:

e  CBOOOJHO OINEpPUPOBATh MOHATHUAMH: YpaBHEHHE, HEPABEHCTBO, PaBHOCHUIIbHBIE
YPAaBHEHUSI W HEPABEHCTBA, YPABHEHUE, SBILIOLICECS CIEACTBUEM JIPYroro
YpaBHEHUS, YpPaBHEHHUs, PABHOCWIIbHbIE Ha MHOXECTBE, PABHOCUJIbHbBIC
npeoOpa3oBaHus yPaBHCHMUIA;

o pemarb palroHalbHbIE, HMppalrOHaJIbHbIE, IOKa3aTelIbHbIE,
TPUTOHOMETPUYECKHE U JIOTapu(PMUUECKHE YPAaBHEHHUS, IX CUCTEMBI, B TOM YHUCIIC
HEKOTOpBIE BUJIbI ypaBHEHUN 3 U 4 cTerneHe;

* pelmare ypaBHEHUS, MPOCTEHINNE CHUCTEMBlI YPAaBHEHHWHM, HCIIOJIb3ys CBOWCTBA
byHKIMA W uX TpadUKOB; HCIOIB30BAaTh JUIsI TMPUOIMKEHHOTO PEIICHUS
YpaBHEHHUI M HEPABEHCTB TpauuecCKUuil METOI;

*  ucnonvzoeamsv ceolicmea onpedenumens 2x2 O BbIYUCIEHUS €20 3HAYEHUS,
NpUMeHAmb onpedeiumenu Ol peuleHus CUucmemsvl JTUHEUHbIX YPAGHeHU,
MOOenuposamsv peaibHvle CUMYayulu ¢ NOMOWbIO CUCTEMbL TUHEUHbIX YPAGHEeHUL,
uccne0oeams NOCMPOEHHble MOOelU C NOMOWDbIO Mampuy U onpeodenumenet,
UHmMepnpemupo8ams NOJYYEHHbIL Pe3)Ibmam.

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThCS
. CBOOOZHO OMpEAeNsATh TUN M BBIOMPATH METOJN PEIICHUS TMOKA3aTENbHBIX H
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norapu()MUYECKNX ypaBHEHUH M HEPABEHCTB HUPPAIMOHAIBHBIX YPaBHEHUH W
HEPaBEHCTB, TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB, UX CUCTEM;
* pemaTh OCHOBHbBIE TUIIBI YPABHEHHI U HEPABEHCTB C IApaMETPaMHU.
DJIeMEHThI MATEMATHYECKOM CTATUCTUKH, KOMOMHATOPMKH U TEOPUH
BEPOATHOCTEI.
BbInyCKHUK HAYYHMTCH:
. BJIAJECTh NOHATUSMHU pa3MEIICHUE, MEePEeCTaHOBKAa, COUYETAHUE U YMETh HUX
IPUMEHSATH [IPU  PEIICHUH 33/1a4;
* UMETh MpeJCTaBieHne 00 OCHOBAaX TEOPUHM BEPOSTHOCTEW (BKItOUasi (HOpMYIIbI
MIOJIHOM BEpOSATHOCTH M ¢opmyisl baiieca);

. UMETh TIPEJACTABICHUE O CIydallHOW BenuunHe (€€ XapaKTePUCTHKH, WX
BBIYUCJICHUE B JUCKPETHOM CIIydae).
. MOJICIMPOBaTh pPEajbHBIC CHTYyallMd Ha S3bIKE TCOPHH BEPOSTHOCTEH U

CTaTUCTHUKH, BBIYHUCIIATH B HpOCTGﬁIHPIX ClIy4dasaX BCPOATHOCTH CO6BITPII>1;

e  peliaTh MPOCTEilIre KOMOMHATOPHBIE 3aJaud METOJIOM Iepebopa, a Takxke C
UCIIOJIb30BaHMEM M3BECTHBIX (hopMyIl, TpeyroibHuka [lackans;

*  BBIUMCIATH K03 duiinentsl 6uHoma HproToHa 1o dopmyse U ¢ UCHOJIb30BAaHUEM
TpeyroapHuka [lackans:

* ucnone3osame chopmyny balieca npu peweHuu 3a0ay;

*  GLIYUCTAMb OUCNEPCU0 U CMAHOAPMHOEe OMKIOHEHUe 2eoMempuiecKkozo U
OUHOMUATBLHO20 pacnpedeieHull.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCSI:

® [IPUMEHATh MAaTEMATUYECKUE METOBI IIPU PELICHUH COAEPKATEIbHBIX 3a7ad.
*  AHAJIM3UPOBATh pEaJbHBIC YMCIIOBBIE JaHHBbIE, MH(OPMAIMIO CTATHCTUYECKOTO
Xapakrepa;
®  OCYIIECTBJIATh NPAKTUYECKHUE PACUETHI 110 (POpMyJiam;
®  [0JIb30BAThCSl OLEHKOM M TPUKHUIKOW MpH MPAKTUYECKUX pacderax, OBIAIETh
OCHOBHBIMM TMOHATHSIMH Teopuu TrpadoB (rpad, BepummHa, peOpo, CTENEHb
BEpIIMHBI, MYTh B Irpade) 1 yMeTh NPUMEHSTh UX IPU PEIICHUH 3ajay.
MeToa KOOPAUHAT B IPOCTPAHCTBE.
BbinyCKHUK HAy4YUTCH:
. OnpeensaTh KOOPAMHATHI TOYKHM;, MPOBOAMTH ONEpalUd HaJ BEKTOpamH,
BBIUMCIIATh JUIMHY M KOOPAMHATHI BEKTOPA, YTOJl MEX1Y BEKTOPAMU;
®  HCNOJb30BaTH (POPMYITY PACCTOSHUS OT TOUKH JIO TUIOCKOCTH;
®  [PUMEHSATH MOHATUE KOMIUIAHAPHbBIE BEKTOPHI;
®  packiaabIBaTh BEKTOP IO TPEM HEKOMILIAHAPHBIM BEKTOPAM.
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS:
®  pelarb reOMETPUUYECKHE 3aa4l METOJOM KOOPAMHAT.
Huaunap. KOHYC, 1Iap.
BbinyCKHUK HAy4YUTCH:
®  UMETh NPECTABICHHUE O PA3BEPTKE IUIMHIPA U KOHYCA;
BJIAJIETh MOHATUSAMH IUIOUIA/Ib MOBEPXHOCTH IMJIMHIpPA U KOHYCa yMETb
INPUMEHSTh UX TPU PEIICHUU 3ajau.
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS:
. HAay4yuTCs MOJEIMPOBaTh peajbHblE CUTyallud Ha S3BIKE TI'E€OMETPHH,
UCCIIEI0BaTh MOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM F'€OMETPUUECKUX ITOHATUI
U TEOpeM, ammnapara ajireopsl;
e pewaTh NPaKTUYECKHUE 3a/1a4H, CBSI3aHHBIE C HAX0XK/IEHUEM IT'€OMETPUUYECKUX
BEJINYMH.

O0beMBbI TEJI.



BbInyCKHMK HAY4YHUTCH:
e BIAJIETh MOHATHSIMH 00bEM, 0ObEMbl MHOTOI'PAHHUKOB, OOBEMBI Tell BPAILLEHUS
U IPUMEHSATH UX IPU PELICHUH 3a]a4.
BbinyCKHUK MOJTYyYHT BO3MOKHOCTb HAYYUThCSH:
®* [PUMEHATH IPU PEIICHUH 3a71a4 popmysbl 0ObeMa IIapa U ero YacTei.

Pasnen 2. Coaep:xkanue yueoHoro npeamera «MartemaTuka»
Yucnosvie hynxkyuu.

OnementapHele  QyHkuu. CrocoObl 3aganus ¢QyHkouu. CBoiicTBa (yHKUHUU.
HccnenoBanne (yHKIUMH M MOCTPOEHHE MX TpaMKOB HIIEMEHTAPHBIMH METOJAMH.
OcHOBHBIE CIOCOOBI TpeobpazoBaHus TpadukoB. ['paduku GyHKIMHA, comepKalmx
monynu. I'padpuxum cnoxubix ¢yHkuui. Ilonstue oOpatHoOW ¢dyHKUMU. B3anmHo
obpaTHbIe (YHKITUU.

OcHogHas yenp — OBJAIETh METOJAMU HUCCIENOBaHUS (YHKIMI M TOCTPOCHHUS UX
rpaduKoB, YCBOUTh MOHATHE (YHKIMH, OOpaTHOW K JaHHOW, M HAy4YUTh HAXOJIUTh
¢GyHKIMI0, OOpaTHYIO K JaHHOM.

Tpuzonomempuueckue hynkyuu

[Tonstue yrna u ero mepsl. OnpezeneHue CUHyca U KOCUHYCa yIia, OCHOBHbBIE
dbopmyinbl asa HuX. OnpesienieHus: TaHTeHca U KOTaHTeHca yIila U OCHOBHBIE (POPMYJIbI
Ui HUX. TpuroHomeTpudeckue GyHKIIMH YUCIOBOTO apTyMEHTA.

®ynkuy Y = Sin X, y = C0S X, y = tg X, y = ctg X.

OcHogHas yenb — OCBOUTH IOHATHSL CHHYCA, KOCHHYCA, TAHI€HCA U KOTaHI'€HCa
IPOM3BOJIHOTO YIJIa, HM3Y4YHTh CBOMCTBa (DyHKUIWE yrma: Sin x, COS x, tg X u Ctg x,
U3YYUTh CBOWCTBA OCHOBHBIX TPUTOHOMETPUUYECKUX (YHKIUH M MX TpadUKOB.

Tpuzonomempuueckue ypagHeHus

ApKCHMHYC ¥ apKKOCHHYC. ApKTaHreHc H  apkkortaHrenc. [Ipocreimme
TPUTOHOMETPUYECKUE YPAaBHEHMs. TPUTOHOMETPUYECKUE YPaBHEHHs, CBOIAIIMECH K
MPOCTEUIINM 3aMEHOM HEHU3BECTHOrO. l[IpuMeHEeHHE OCHOBHBIX TPUTOHOMETPUYECKHX
dbopMyn i perieHust ypaBHeHU. OJTHOPOAHbIE YPABHEHHUSL.

[Ipocreline TPUTOHOMETPUYECKHE HEpaBeHCTBA. HepaBeHCTBa, CBOISIIMECH K
IIPOCTEUIINM 3aMEHOM HEU3BECTHOI'O BBEJCHUE BCIIOMOTATEIBHOTO yIJIa.

Ocnosnas yenb —  CPOPMHPOBATH YMEHHUS peIIaTh TPUTOHOMETPUYECKHE
YPaBHEHUS U HEPaBEHCTBA.

Ilpeoopasosanus mpuzonomempuuecKux eblpaxceHuil

Kocunyc cymMMBl 1 pasHOCTH IBYX YIJIOB. POPMYIIbI JUIs JOIOJIHUTEIBHBIX YIJIOB.
CuHyc CyMMBI M pa3HOCTH JBYX yrjoB. CyMMa M pa3sHOCTb CHHYCOB M KOCHHYCOB.
@opMyIbl I ABOMHBIX M IMOJOBUHHBIX YIUIOB. [Ipom3BeneHne CHHYCOB M KOCHHYCOB.
@opMyJIbl 11 TaHIEHCOB.

OcHogHas yenb — OCBOUTH (OPMYJIbI CUHYCA U KOCHHYCA CYMMBI 1 Pa3HOCTHU JIBYX
yIJ0B,  BbIpa0OTaTb  yYMEHHUS  BBIMOJHATH  TOXKIECTBEHHbIE  MPeoOpa3OBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHUH C UCTIONBb30BAHUEM BBIBEACHHBIX (POPMYIL.

Ilpouseoonas.
IIpenen mocnenoBatenbHOCcTU. CBoOMcTBa TpeaenioB. beckoHeuHo yObIBaromas
reometrpuueckas mporpeccus. [lonstue npeaena GyHkuuu. OTHOCTOPOHHUE MPEIEIHI,
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cBoiicTBa mpenenoB. HenpepblBHOCTh (yHKLIMI B TOUKE, HA MHTEpBAJe, Ha OTpPE3KeE.
HenpepbiBHOCTD 35eMeHTapHbIX (QyHKIMHA. Pa3pbiBHBIE (QyHKIMH.

[TonsTne npousBonHou. [Ipon3BoaHas CyMMBI, pa3HOCTH, POU3BENECHUS U YaCTHOIO
IByX ¢yHkuuid. HenmpepbIBHOCTh (QYHKIMHA, UMEIOIINUX HMPOU3BOJHYIO, TU(depeHual.
[Ipow3Bogubie  2yeMeHTapHbIX  (yHkmwii. [lpowsBogHas  cioXHOW  (PyHKIHH.
[TponsBogHas 0OpaTHON QPyHKIMH.

MakcumMyM M MUHUMYM (QYHKUMH. YpaBHeHHE KacaTenbHOH. [lpubnmxeHHble
BeIunciieHus. Teopemsl o cpeaHeM. Bo3pactanue u yObiBaHue pyHkuuii. [IponsBoansie
BBICIIMX TMOPSAKOB. Bpimyknoctes rpaduka QyHKOMH. OKCTpeMyM (QYHKIUU C
€IMHCTBEHHON KPUTUYECKOM TOYKOW. 3aJaud Ha MaKCUMYM U MUHUMYM. ACHMIITOTBHI.
HpobHo-nmuneitnas ¢yuknusa. I[loctpoenne rpadukoB (GyHKIUHE ¢ TpUMEHEHUEM
IIPOU3BOJHOM.

OcnoséHnas yenb — YCBOUTb NOHATUS Npesena QyHKIUN U HENPEePbIBHOCTH (PYHKLIUHU B
TOYKE M HA HHTEpBaJe, HAy4YUTh HAXOJUTh IPOU3BOJHYIO JFO0O0H 3lIeMEHTapHOU
(GyHKLIMU, TPUMEHSTHh MPOU3BOJHYIO IPU HCCIEJOBAHMU (YHKIMM U  peleHun
IIPAKTUYECKHX 3a]ad.

Cmenenu u kopuu. Cmenennsie oynKyuu
[lonsATHE M CBOWICTBA CTENEHU C pallMOHAIBHBIM MoOKa3areneM. Yucino e. [lonsatne

|
CTEIIEHN C UPpPAalMOHAIBHBIM IoKa3aTtesneM. OyHkiusa y = X . [loHsaTre KOpHA creneHn
1. KODHU YE€THOM M HEYeTHOH cTeneHeil. Apupmernueckuil kopeHb. CBOWMCTBA KOHEU

crencHu . PyHKIUA Yy = QE, X >0. [TousATHE CTETIEHHON (GYHKIMK U e¢ rpadukKa.

OcHogHas yenb — OCBOUTH MOHATUS KOHSI CTENEHU N U apu(METUYECKOTO0 KOPHS;
BbIPa0OTAaTh YMEHHE MTPEOOPA30BBIBATH BBIPAKEHUS, COAECPKAIINE KOPHHU CTEIEHU N.

Hokazamenvnaa u nozapugpmuyeckas Qynkyuu.

[TokazarenvHast ¢yHkuusa, e€ cBoiictBa u rpaduk. [loHsiTue u cBoiicTBa
norapudmos. Jlorapudpmuueckas Gynkuus. [Ipocreiime norapudmuueckue ypaBHEHUS
M HEpPAaBEHCTBA. YPAaBHEHUS U HEPABEHCTBA, CBOAALIMECS K IIPOCTEHINMM 3aMEHOMU
HEU3BECTHOTO.

OcHosHnas yenb — YCBOUTD MOHATUS PAlMOHAIIBHON M MPPALMOHAIBHOM CTENEHEN
MOJIOKUTEIBHOTO YKCIIA U MOKa3aTeIbHOU (DYHKUMHU, OCBOUTH MOHATHE Jorapupma u
norapudmuueckor  (QYHKIHH, BbIpadOTaTh YMEHHE IMPEOOpPa3OBHIBATH BBIPAKCHUS,
coaepxamie Jorapudmel, chopmMupoBaTh yYMEHHE pellaTh [OKa3aTelbHBIE U
jJorapuMUYECKUE YpaBHEHUS U HEPABEHCTBA.

Inemenmovt mamemamuiecKoil CmamucmuKku, KOMOUHAMOPUKU U meopuu
6eposamuocmei.

ITonsTusa u cBoicTBa BCPOSATHOCTHU CcOOBITHS.

OTHOocuUTeNbHASI YACTOTA COOBITHSI. Y CJIOBHASI BEpOSTHOCTh. HezaBucumMbie COOBITHS.
Coueranus u pasmenieHust. @opmyna 6unoma HeroToHa.

®opmyna batieca. [ucnepcus 6unaproii cayuatinou seauyunvl. Mamemamuueckoe
oJcuUOaHue npouzedeHusi U OUCHEPCUs CYMMbl HEe3A8UCUMbBIX CIYYAUHBIX BETUUUH.
Hucnepcusi u cmanoapmuoe omrioHeHUe OUHOMUATLHO2O pacnpedenenus. /{ucnepcus u
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cmanoapmHoe OmKi1OHeHUe
2e0MempuyecKo20 pacnpeoeenus.

HepaseHcmeo Yebobiwesa. Teopema Yeboiwesa.

Dyukyus nromHocmu eposimHocmu pacnpeoenenus. Pasnomepnoe pacnpedenenue
u e2o ceolicmea. 3aoaqu, npusooAwue K NOKA3AmMerbHOMY pacnpeoeneHuro. 3aoauu,
npugoosiujue K HOPMAIbHOMY pacnpedenenuro. DPYyHKyus NiOMHOCMU 8epOSmMHOCIU
NOKA3amenbHo20 pacnpeoenenusl, @QYHKYus NIOMHOCMU BepOSMHOCIU  HOPMALbHO20
pacnpeoenenus. PyHKyus nIOMHOCMU U CBOUCMEA HOPMATLHO20 PACNPeOeNeHUs.

IlocneoosamenbHoCb 0OUHOUHBIX HE3ABUCUMBIX COObLIMULL 3adauu, npueoosauue K
pacnpeoenenuio Ilyaccona.

Kosapuayus 0eyx cnyuaiinwix eeruyun. Kosgguyuenm nunetinoti xoppensayuu.
Cosmecmusbie HabMOOeHUss 08YX Genuuun. Bvibopounviii xospduyuenm roppersayuu.
Pasznuuue meoxcoy numetinoti c85a3b10 U NPUUUHHO-CIEOCMBEHHOU C653bl0. Jlunelinas

peepeccus, Memoo HAUMEHbULUX K8AOPAMmOs.

OcHogHasi yenb — OBIAIETh KIACCUYECKUM TMOHSITHEM BEPOSTHOCTH COOBITHSA,
U3y4UTh €r0 CBOWCTBA W HAYYUTHCS MPHUMEHSATh WX TPU PEIICHUH 3a1ad, OBIAJCTb
MOHSTUSIMH YacCTOThI COOBITUSI M YCJIOBHOW BEPOSATHOCTH COOBITHS, HE3aBUCHUMBIX
COOBITHI; HAYYHTh MPUMEHSTH MX MIPH PEIICHUN 33]1a4.

Ilepsooopasnan u unmezpan.

[lonsitne mnepBooOpa3HON. 3amMeHAa NEPEMEHHOM W HHTErPUPOBAHUE IO YACTSIM.
[Mnomans kpuBonmHEWHHOW Tpamenuu. OmnpeneneHHblid uHTerpan. [lpuGmmkeHHOE
BbIUMCIIEHHE ompeseneHHoro nnrerpana. ®opmyna Heiorona — JleitOnuna. CpolicTBa
ONpeNeNIeHHbIX  MHTerpanoB.  IlpuMeHeHHMe  ONpeneNieHHBIX  WHTETpajioB B
reoMeTpuuecknx u (usmdeckux 3anadax. [lonarue auddepeHnnaibHOro ypaBHEHHS.
3amaun, npuBoAmIKe K TUGGEPEHITHATEHBIM YPaBHEHHSM.

OcHogHas yenp — 3HATH TAOIUIlY MEPBOOOPA3HBIX (HEOIPEACICHHBIX MHTETPAJIOB)
OCHOBHBIX (YHKIIMI W yMeTh mnpuMeHsiTh (opmyny Heiorona — JleitOHuna npu
BBIUMCIICHUH OMpPEIeICHHBIX HHTETPAJIOB U TUTOIAAeH GuUryp.

Ypaenenun u nepasencmea. Cucmemot ypagnenuil u nepagenHcme.

PaBHOCHIIBHBIE TIpeoOpa3oBaHUs ypaBHEHUM U HepaBeHCTB. OOImMe METOMbI
peuieHuss ypaBHEHUM. PellleHne ypaBHEHMII C MOMOIIBK cHUCTeM. Mampuya cucmembl
JuHelnslx ypasHenui. Onpedenumenb mampuysvl 2X2, e20 2eomempuyeckuil CMbICl U
CBOlICMBa, BblUUCIeHUE €20 3HAYeHUs, NPUMeHeHUe Onpedenumens 0l peuleHus: CUCIEeMbl
JIUHEHbIX YypasHeHull. PeuieHue npuxkiaouvlx 3a0ady ¢ NOMOWBIO CUCHEMbL JTUHEUHbIX

ypasHeHuu. Hccnedosanue nocmpoeHHOu MOOenu ¢ HOMOWbIO Mampuy u onpeoeiumerel.
Pemenne HepaBEHCTB € MOMOIIBIO CUCTEM. PaBHOCHIIBHOCTB cucTeM. MeTos 3aMEHbI
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HEU3BECTHBIX. PacCyKIeHWsT C YHCIOBBIMM 3HAYCHMSIMM IIpU PEIIEHUU CHCTEM
YpaBHEHUM.

Bo3Benenne ypaBHEHHs] B YETHYIO CTENEHb. Y MHOXKEHHE YPaBHEHHUS Ha (DYHKIHIO.
JlorapupmupoBaHue M NOTEHIMPOBAHUE YpPAaBHEHUH, NPUBEICHUE IOJO0OHBIX UICHOB,
IPUMEHEHHUE HEKOTOPBIX (POpMYII.

Bo3BeneHne HepaBeHCTBA B YETHYIO CTENIEHb U YMHOKEHNE HEPABEHCTBA HA (DYHKIIUIO,
HNOTEHIMPOBAHNE JIOTapU(PMUYECKHX HEPaBEHCTB, NPUBEJIECHHUE IOJOOHBIX YIICHOB,
IPUMEHEHHE HEKOTOpbIX (popmyn. Hectporue HepaBeHcTBa.

YpaBHEHMS ¥ HEPABEHCTBA C MOAYIISIMU. MeTO HHTEPBAJIOB AJIs1 HENPEPBIBHBIX

¢GyHKIMi. 3a1a4u ¢ mapamMeTpaMu.
Ocnoénas yenb — HAYYUTb PUMEHATh PAaBHOCWIBHBIE TPEOOPA30BaHMSI NIPU PELICHUH

YpaBHEHUI U HEPABEHCTB, HAYYUTh TMPUMEHSATH MEPEX0J OT ypaBHEHHUs (WM
HEpPaBEHCTBAa) K PABHOCHIIBHOW CHCTEME, OCBOUThH Pa3HbIE CIIOCOOBI pEeIICHUs
YPAaBHEHHUW U CHUCTEM YpaBHEHUH C OJHOW MU HECKOJIBKUMU
HEU3BECTHBIMH, HAYUUTh PEIIATh 3a/1a4u C TapaMETPAMH.
Hekxomopule céedenusn u3 naanumempuu.

Yriael U OTPE3KH, CBA3aHHBIE C OKPYXKHOCTbIO. PelleHue TpeyroJbHUKOB.
Teopembr Menenas u UeBsl. Diurc, runepOosa u napaboua.
OcHosnas yenb — PACIIUPUTh HU3BECTHBIE YYAIIUMCSA CBEIACHUS O T'€OMETPUUYECKHUX
durypax Ha IIOCKOCTH: PACCMOTPETh ANl TeOpeM 00 yriax M OTpe3KaxX, CBSA3aHHBIX C
OKPY>KHOCTBIO, O BIMCAHHBIX U ONMHUCAHHBIX YETHIPEXYTOJbHUKAX; BBIBECTH (POPMYIIBI JIs
MEJMaHbl U OMCCEKTPHUCHI TPEYTOJIbHUKA, a TaKke (POPMYJIbI IJIOIMIAJA TPEYrOJIbHUKA,
WCIIOJB3YIOINE PAAUyChl BIMCAHHOW W ONHCAHHOW OKPYKHOCTEH; TMO3HAKOMHUTH
yYaluxcs ¢ TAKUMU UHTEPECHBIMU OOBEKTaMH, KaK OKPYXHOCTh U Mpsimasi Disepa, ¢
teopemaMu MeHenasi 1 UeBbl, U, HAKOHEI, 1aThb T€OMETPUUECKUE OIIPEACIICHUS SIIIUIICA,
rUIepOOIIbl, Mapabobl M BBIBECTH UX KAHOHMYECKHE YPaBHEHUSI.
AKcuomovl cmepeomempuu u ux cj1e0Cmeus.

[Ipeamer crepeomerpun. AkcuOMbI cTepeoMeTpuu. HekoTopele ciiecTBus U3
aKCHOM.

OcHogéHasi  yenb — TIO3HAKOMHUTHb Y4YallUXCSl C  COJAEpP)KaHHMEM  Kypca
CTEPEOMETPUHN, C OCHOBHBIMH IMOHATHSIMHM M aKCHOMaMH, NPUHATBIMU B JaHHOM Kypce,
BBIBECTH IIE€PBBIC CIIEJICTBHS U3 AKCUOM, JaTh IPEACTABICHUE O T€OMETPUUYECKUX TEIax
U UX TOBEPXHOCTAX, 00 M300paKEHUU MPOCTPAHCTBEHHBIX (UIYp Ha YepTexe, O
IIPUKIIATHOM 3HaYEHUH FEOMETPHH.

Ilapannensnocmov npamvix u njaocKocmei.

[TapamnenpHOCTh NPSIMBIX, NPSIMOM M IUIOCKOCTH. B3anMHOE pacmoiokeHue
JBYX TPSAMBIX B IIPOCTPAHCTBE. YTOJN MeXAy JAByMs mpsmbeiMU. IlapamiensHoCTb
IJIOCKOCTEN. TeTpasap u nmapajuiesenuIe .

Ocnosnas yenb — CHOPMHUPOBATH MPEICTABICHUS YYAIIUXCS O BO3MOXKHBIX
CIy4asX  B3aUMHOIO pAacHOJOXKEHUS JIByX MpsMBIX B IPOCTPaHCTBE (IpsIMbIE
NepeceKaroTCs, MPsIMbIE  MapaJlJIeNIbHbI, MPsIMbIe CKPEIIMBAIOTCA), MPSAMOM U MIIOCKOCTU
(mpsiMast JIEKUT B IUIOCKOCTH, MPAMAs U IJIOCKOCTh NEPECEKAIOTCSI, psiMasi ¥ IIOCKOCTb
napajuleNibHbl), U3YUYUTh CBOICTBA U TMPU3HAKH MAPAIJICIIbHOCTH MPSMBIX U MIIOCKOCTEH.
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Ilepnenoukynaprocms npAMbIX U RAOCKOCMEN
[leprieHAUKyYIApHOCTD HpPSIMOM M IUIOCKOCTH. IlepneHaukynsp M HakJIOHHBIE. YTOI

MEXIy IPSMOM M IUIOCKOCTHIO. JIByrpaHHsld yron. [leprneHIuKyiaspHOCTh INIOCKOCTEN.
Tpexrpannslii yron. MHororpansslii yron. Teopemvl KOCUHYCO6 U CUHYCOE OJid
MPEXepanHo20 yaua.

OcHogénas yenp — BBECTU NOHATHS MEPIEHAUKYISIPHOCTH IPSIMBIX U TUIOCKOCTEMH,
W3Y4YUTh IIPU3HAKU MEPHEHIUKYJSIPHOCTA MPSMOM M IUIOCKOCTH, JABYX IUIOCKOCTEM,
BBECTH OCHOBHBIE METPHUYECKHE IIOHATHS: PACCTOSHUE OT TOYKM JO IUIOCKOCTH,
pPacCTOSIHUE MEXKIY NapaJUIeNbHBIMA IUIOCKOCTAMM, MEXAY NapaJUICIbHBIMU IPSIMOU
U IJIOCKOCTBIO, PACCTOSTHUE MEXKAY CKPEIIUBAIOIIUMHUCS IIPSAMBIMH, YTOJ MEKY MPSMON
U IUIOCKOCTBIO, YTOJl MEXAY IBYMS IUIOCKOCTSIMH, U3YyYUTh CBOMCTBA NPSAMOYIOJIBHOTO

napajuieienunesaa.
Muozozpannuxu.

[Tonsstue muororpannuka. [Ipusma. Ilupamuaa. [IpaBriibHbIE MHOTOTPaHHUKH.
OcHOBHas 1Ieb — MO3HAKOMUTH Y4YalIUXCsl ¢ OCHOBHBIMU BUJIAMU MHOTOI'PaHHUKOB

(mpu3ma, mnHMpaMua, yCeUYeHHas NupamMuaa), ¢ ¢Gopmyrnoi nepa A BBITYKIIBIX
MHOTOTPaHHUKOB, ¢ NPAaBUJILHBIMH MHOTOTPAHHUKAMU U 3JIEMEHTAMH UX CUMMETPHUH.
Bexkmopul ¢ npocmpancmee.

[lonsitue BekTopa B mnpoctpaHcTBe. ClOXEHHWE ¢ BBHIYUTAaHHE BEKTOPOB.
YMHOXkeHUE BeKTopa Ha uncio. KoMmruianapHble BEKTOPBI.

OcHosHas yenb — 3aKPENUTh W3BECTHBIC YUYaIUMCS W3 Kypca IUIaHUMETPUH
CBEJICHUS O BEKTOpax U JEHCTBUSX HAJl HUMH, BBECTU MOHATHE KOMILJITAaHAPHBIX BEKTOPOB
B TMPOCTPAHCTBE M PACCMOTPETh BONPOC O PAIOKEHHH JIIOOOTO BEKTOpa MO TpeM
JTAHHBIM HEKOMIUTAHAPHBIM BEKTOPAM.

Memoo koopounam ¢ npocmpancmee.

Koopaunatel Toukn © KOOpJAMHATHI BekTOpa. CKaJsipHOE MPOU3BEIICHUE BEKTOPOB.
Vpasuenue nrocxocmu. JIpuwxenust. Ilpeoopazosanue noooodus.

OcHnosnas yenv — chopMupoBaTh yMEHUE YYAIIUXCA TMPUMEHSTh BEKTOPHO-
KOOPJIMHATHBIA METOJl K PEIICHUIO 33/1ad Ha BBIUYMUCICHUE YTJIOB MEXIY MPSIMBIMU U
IJIOCKOCTSIMU U PACCTOSIHUI MEXy 1BYMS TOUKAaMHU, OT TOUKH JI0 TUIOCKOCTH.
Hununop, konyc, wmap.

[Tonstne wwmmHApa. Ilnomane noBepxHocT utMiauHApa. [loHsTHe KoHyca.
[Tnomane moBepXHOCTH KOHyca. YceueHHbIH kKoHyc. Chepa u map. YpaBHeHHE CeEphl.
B3aumuoe pacrnonoxkenue cdepbl u TwiockocTH. KacarenbHasi MIOCKOCTh K cdepe.
[Tnomane chepsr.

OcHogHas yenb — NaTh y4YalIMMCSl CUCTEMaTHYECKHE CBEICHHS 00 OCHOBHBIX
Telax W TMOBEPXHOCTAX BpalleHUs — HUIUHIpPE, KOHYCe, cdepe, mape.

Oovemul mexn.

O0BbeM mpsAMOYTodbHOTO mMapauienenunena. OO0beMbl TPSIMOM NPU3MBI U
muHIpa. O0beMbl HAKJIOHHOHN MPU3MBI, TUPpaMUIbl U KoHyca. OObeM Iapa u Tiomnaib
cdeppl. OOBEMBI MIAPOBOTO CETMEHTA, IMAPOBOTO CJIOS U IIIAPOBOTO CEKTOPA.

Ocnosnas yenb — BBECTH TOHATHE OOBEMa Telda M BBIBECTH (DOPMYIBI s
BBIYUCIICHHS] 0OHEMOB OCHOBHBIX MHOTOTPAHHUKOB U KPYTJIBIX TEJ, U3YYCHHBIX B Kypce

CTEpEOMETpPHUHU.
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Paznea 3. TemaTnyeckoe miiaHumpoBaHue

Ne H Konuue | DnekrponHbIe

auMEHOBaHME Pa3/IesIOB U TEM

/T CTBO 1udpoBbie

4acoB o0Opa3oBaTtebH
bI€ PECYpChI
11 xnacc

1. Crenenu u kopHu. CTeneHHbIe PYHKITUN 25 https://resh.edu.ru/

https://www.yaklass.

2. [TokazarenpHas u torapudmuyeckas QyHKIHHU 35 https://resh.edu.ru/

https://www.yaklass.r

4. [TepBooOpa3Has 1 UHTETpall 13 https://resh.edu.ru/

https://www.yaklass.r

S. DIIeMEHTHI MaTeMaTH4ECKOMI craructuku, 15+9 https://resh.edu.ru/
KOMOMHATOPMKH U TEOPUM BEPOATHOCTEeH. Popmyna balieca. https://www.yaklass.r
/[ucnepcus OuHapHoU Cry4auHoU 6eauyuHsl. Jucnepcus u u
cmanoapmuoe OMKIOHeHUe OUHOMUATbHO20 PACNPeOeieHUsl.

/[ucnepcusi u cmanoapmuoe OMKIOHeHUe

ceomMempuyecko2o pacnpeoeenusl.

HepaseHcmeo Yeboiwesa. Teopema Yeboiwesa.

Dyukyuss  NIOMHOCMU — 8EPOAMHOCMU  PACHPEOeeHUs.
Pasnomepnoe pacnpedenenue u e2o ceolcmeda. 3aoadu,
npugoosuue k pacnpedenenuro Ilyaccona.

Kosgpgpuyuenm nuneiinou rxoppenayuu. Coemecmuvle
HaOn00eHuss 08yx  genuuuH. Boibopounwviti kodgduyuenm
koppenayuu. Jlunetinas peepeccusi, MemooO HAUMEHbUIUX
Keaopamos.

6. VYpaBHeHus U HepaBeHCTBA. CUCTEMBI ypaBHEHUN U 30+6 https://resh.edu.ru/
HEPABEHCTB https://www.yaklass.r
Mampuya cucmemvl nunelnvix ypaeuenui. Onpedenumens u/
mampuysl 2X2, e20 eceomMempudeckuti CMbIC1 U C80UCMEd,

BbIUUCIEeHUE €20 3HAYeHUs, NpUMeHeHUue onpeoerumens O/
pewienusi cucmembol TUHEUHbIX YPAGHEHUII.
Pewenue npuxnaonuvix 3a0au ¢ nomowvio cucmemsl
JIUHEUHBIX YPAGHEHULL.
7. Lunueap, KOHYC, map 17 https://resh.edu.ru/
https://www.yaklass.r
O6BEMBI TEN 20 https://resh.edu.ru/
httna-/Aananar vrialkelage r

9 BeKTOpHI B IPOCTPAHCTBE. 6 https:/resh.edu.ru/

https://www.yaklass.r

10 |Meron koopamHaT B mpocTpaHcTBe. J[BukeHus. Teopembs | 15+3  https:/iresh.edu.ru/

.. https://www.yaklass.r
KOCUHYCO08 U CUHYC08 019 MPEX2PaHHO20 y21a. U/
11 HekoTopsle cBeeHNs U3 INIAHUMETPUU 4 https://resh.edu.ru/

https://www.yaklass.r
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12. | HWrtorosoe noBTOpeHne 6 https://resh.edu.ru/
https://www.yaklass.r
u/
Hroro 204 4 |nttps://resh.edu.ru/

https://www.vaklass.r
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