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MyHunumnansHoe 010/ PKeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE
«KonbnmHckas cpenss o01eo0pa3oBaTeibHas IKOJIa»
I'yoxuHCKOTO paiiona benropoackoii obmactu

Pabouas mporpamma mo yueOHOMYy mpeamery «Maremaruka (ajrefpa um Hayaja
MaTeMaTH4YeCKOro aHajau3a, reomerpusi)» (yriayoJeHHblii ypoBenb) mis 10 — 11 xmaccos
COCTaBlieHa B  COOTBETCTBUM ¢  TpeboBanusiMu  DenepasibHOTO  TOCYIApCTBEHHOTO
00pa30oBaTeNBHOIO CTAaHAApPTa cpeiHero ooduiero oOpa3oBaHus, Ha ocHoBe IlpumepHoit
IpOrpaMMbl CPEAHEro oOmero o0pa3oBaHus O MaTeMaTHKE, C y4ETOM aBTOPCKOW MPOTrpamMMBbl
no marematuke uia 10 — 11 knaccoB ¢ yrimyOneHHbIM u3ydeHuem marematuku (YMK A. T.
Mep3isik)

[Iporpamma paccuntana Ha 408 yacos.

Knacc KonunuecTBo 4acoB mo KonmuecTBo yacoB B
yueOHOMY TUIaHy HEJIEII0

10 ximacc 204 6

11 kiacc 204 6

Pabouas nmporpaMma npenHa3zHaueHa /Ui OpraHu3anuu npouecca od0yyenus no YMK A.
I'. Mep3iska:

1 Marematuka: paboune nporpammbl: 7 — 11 Kiaccel ¢ yriayOJeHHBIM U3ydyeHHEM
marematuku/ A. I'. Mep3msak, B. b. [lononckuii, M. C. Sxup, E. B. bynko. — M.: Benrtana —
I'pad, 2017. - 150 ¢

2 Martemaruka: anreOpa M Hayajla MaTeMaTUYECKOTO aHajlu3a, TE€OMETpUS.
Anrebpa ¥ Hauana MaTeMaTHUYeCKOro aHanu3a. YTiyOneHHbl ypoBeHb: 10 kimacc: yueOHUK / A.
I'. Mepamsix, [. A. Homuposckwuii, B. M. Tlomsikos. - M. : Benrana-I'pag, 2016.

3 Maremaruka. Anredpa M Hayajla MaTeMaTHYECKOro aHalu3a. YTIyOJeHHbIN
ypoBeHb: 11 kmacc: yuebHoe mocoodue / A. I'. Mep3msik, . A. Homuposckuii, B. M. Tlonskos:
nox peaakuueit B. E. Ilogonbckoro. - M. : Benrana-I"pad, 20109.

4 Maremaruka: anrebpa © Hayala MaTeMaTHYECKOro aHallu3a, TeOMETpHs.
I'eomerpust. bazoBeii yposens: 10 knacc: yuebnuk / A. I'. Mepamsk, Jl. A. Homuposckuii, B. M.
[Tonsxos. - M. : Benrtana-I'pad, 2016.

o) Matemaruka. I'eometpus. 11 kmacc: 6a30BbIi ypoBeHb: yueOHOe mocobue / A. T'.
Mepznsak, . A. Homuposckuii, B. b. Ilononckuii, M. C. Sfxup: non penakuueir B. E.
ITononsckoro. - M. : Benrtana-I'pad, 2019.

Pazpnea 1. Ilinanupyembie pe3y/ibTaThl 0CBOeHHs YueOHOro npeamera «MaremaTuka
(asqredpa M Ha4YaIa MATEMATHYECKOI0 AHAJIN3A, reoMeTpus)» (Yriay0JIeHHbI YPOBEHb)

Pabouas mporpamma obecriednBaeT ITOCTHKECHHE IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS
yaeOHoro mpenMera «MaremaTMka», BKIIOUYas ~MOIYJIH «AJreopa W Hayaja
MaTeMaTH4ecKoro anaau3a» u «I'eomeTpus».

W3ydyeHne mareMaTUKH MO JaHHOM mporpamme CrnocoOCTByeT (OPMHUPOBAHUIO Y
yuammxcs JHMYHOCTHBIX, MeTANpeAMeTHBIX U TMPeIMETHBIX pe3yJbTaToB OOyYeHUs,
COOTBETCTBYIOIIMX TpeOOBaHUSAM  (helepaibHOTO TOCYIapCTBEHHOTO  00pa30BaTEIIBHOTO
CTaHJapTa OCHOBHOTO 0011ero 00pa3oBaHusl.



Kypc «Aaredpa u Hayaja MaTeMaTH4eCKOI0 AHAJIU32»
JIN4HOCTHBIE Pe3yJIbTATHI:
BOCIIUTAHUE POCCUMCKONW TIpa)<IaHCKOW MIEHTUYHOCTH: NaTpUOTHU3Ma, YBaXeHUs K OTeuecTBy,
OCO3HAHHUS BKJIa[la OTEYECTBEHHBIX YUEHBIX B PA3BUTUE MUPOBOU

(dbopMHpOBaHHE MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00IIECTBEHHON MPAKTHUKH;
1) OTBETCTBEHHOE OTHOIICHHE K OOYYCHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOpa3BUTHIO U
caM000pa30BaHUIO0 Ha MPOTSHXKEHUU BCEH KU3HU; CO3HATEIbHOE OTHOILIECHUE K HEMPEphIBHOMY
00pa30BaHMIO KaK YCIIOBHUIO YCIICITHOW MPOo(ecCHOHAIBHON 1 00IIECTBEHHOU IeSATEIbHOCTH;
2) oco3HaHHBIN BBIOOp OyayIiel mpodecCHOHANTBHOM ACATEIbHOCTH Ha 0a3e OPUEHTUPOBAHUS B
mupe mnpodeccuii ¥ IpoPecCHOHATBHBIX MPEANOYTCHUH; OTHOMIEHHWE K MPO(ecCHOHATBHOM
NEeSTeIbHOCTH KaK K BO3MOXKHOCTH y4yacTHsl B PEUICHHM JIMYHBIX, OOIIECTBEHHBIX,
TOCYJapCTBEHHBIX M  OOIIEHAIIMOHAIBHBIX  MpobieM; (HOPMUPOBAHHE  YBAKHUTEIHHOTO
OTHONICHHUS K TPYAY, Pa3BUTHUE OIBITA YyYACTHS B COLUATBHO 3HAYMMOM TPY/IE;
3) yMeHHE KOHTPOJIMPOBaTh, OLICHUBATh M AHAIM3UPOBATH MPOLIECC M PE3yJIbTaT Y4eOHOW U
MaTEeMaTHYECKOH eATeIbHOCTH;
4) yMeHUe yIpaBisiTh CBOCH MO3HABATEIILHON JICSITEIbHOCTHIO;
5) yMeHue B3auMOICHCTBOBATh C OJHOKJIACCHUKAMH, IETbMHU
MJIQJIIIET0 BO3pacTa W B3POCIBIMH B 00pa30BaTElIbHOM, OOIIECTBEHHO-TIOJNIE3HOH, Y4eOHO-
HCCIIEIOBATEeNLCKOM, MPOSKTHON U APYTUX BHUIAX JIE€ATEIbHOCTH;
6) KpPUTHYHOCTh MBIIUICHHUS, WHHUIMATHBA, HAXOIYUBOCTb, AKTUBHOCTh TIPH PELICHUH
MaTeMaTHYeCKUX 3aJau.
MertanpeamMeTHble pe3yJbTaThl:
1) yMeHHE CaMOCTOSITEIBHO ONPEICNATh LEJIM CBOCH JEATeIbHOCTH, CTABUTh U (POPMYITUPOBATH
1151 ce0s1 HOBBIE 3aJjauu B yu€Oe;
2) yYMEHHE COOTHOCHUTh CBOM JCHCTBHS C IUIAHUPYEMBIMH pPE3yJIbTaTaMH, OCYIICCTBIISATh
KOHTPOJIb CBOEH JEATENbHOCTH B MpoOIlecce JOCTHXKEHHs pe3yibTara, ONpelessiTh CHOCOObI
NEHCTBUM B paMKax MpeASIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATh CBOU JIEUCTBUS B
COOTBETCTBUM C U3MEHSIOIIENCS CUTYyallueEN;
3) yMEHHE CaMOCTOSITEIbHO TPUHUMATh pEIICHHS, MPOBOIUTH AHAINU3 CBOCH JEATEIHLHOCTH,
MPUMEHSITh Pa3JIMYHbIE METO/IbI TIO3HAHMUS,
4) BnajeHWC HaBBIKAMH II03HABATCIILHOW, y4YeOHO-HMCCIIEI0BATEILCKON M MPOEKTHOM
NESTENIbHOCTH;
5) dopMupoBaHue MOHATHIHOTO armmapara, yMEHHs CO3/1aBaTh OOOOIICHHUS, YyCTaHABIUBATH
aHAJIOTHH, KJIacCU(UIIMPOBATH, CAMOCTOATENIBHO BBHIOMpATh OCHOBAHUS M KPUTEPUH JUIs
KJIacCU(pUKaLIUN;
6) yMeHHe yCTaHaBIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTD JIOTHYECKOE PACCYK/ICHUE,
yMO3aKIr4eHne (MHAYKTUBHOE, T€AYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BBIBOJBL;
7) ¢dopmHupoBaHHE KOMIETEHTHOCTH B  OOJIaCTM  HCIOJB30BaHHA  WH(OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;
8) yMeHHe BHJETh MaTeMaTHUYECKYIO 3a7ady B KOHTEKCTE MPOOJEMHOW CUTyallud B JIPYTHX
JTUCIUIUINHAX, B OKPYXKAIOIIeH KU3HU;
9) yMeHHe caMOCTOSITEIBHO OCYLIECTBIISATH IMOKWCK B PA3IMYHBIX MCTOYHUKAX, OTOOp, aHAJIM3,
CUCTeMaTH3alMio M Kjaccuukauuioo  uHoOpManuu, HEoOXOOUMOW Uil peleHUs
MaTeMaTHYeCKUX MpoOJeM, MpeAcTaBiATh €€ B MOHATHOM (opme; NMpUHMMATH pelIeHHE B
YCJIOBUSIX HETIOJHOW MJTM M30BITOYHOM, TOYHON WIJIM BEPOSITHOCTHOW MH(OpMAINN; KPUTHUECKH
OLIEHUBATh U MHTEPIIPETUPOBATH UH(OPMAIIHIO, TOTYyYaeMYIO U3 pa3IMYHBIX HCTOYHUKOB,;
10) ymeHHe UCIOIB30BaTh MATEMAaTHUECKUE CPEACTBA HATTIAAHOCTH (rpaduKu, TaOIHIIbI, CXEMBI
U Ap.) JUTsl WIUTEOCTPAIlMU, HHTEPIIPETAIliu, apryMEHTAIIHH,
11) ymeHuWe BBIABHraTh THUIOTE3bl MPU PEHICHUU 3aa4yd, MOHUMAaTh HEOOXOIUMOCTh HX
IIPOBEPKH;
12) noHMMaHHWE CYIIHOCTH QITOPUTMHUYECCKUX MPEANUCAHUI W yMCHHE JeHCTBOBAaTh B



COOTBETCTBHH C MPEATI0KEHHBIM aITOPUTMOM.
IIpenmeTrHble pe3yabTaThl:
1) oco3HaHue 3HAYCHHS MATEMATHKH JIJIsl [IOBCEIHEBHOM JKU3HU YEIIOBEKA,;



2) TpeaCTaBICHHE O MaTeMaTHYECKOW Hayke Kak cdepe MaTeMaTHUeCKOH JesTelIbHOCTH, 00
sTamax e€ pa3BUTHsI, O €€ 3HAYMMOCTH JJIs1 PA3BUTHS [IUBHIIN3AIINN;
3) yMeHHEe OIMUCHIBATH SIBJICHHS PEabHOIO MUpPa HAa MATEeMATHYECKOM S3bIKE; MPEICTABICHUE O
MaTEMATHYECKHUX MOHITHIX U MAaTEMaTHYECKHX MOJEISX KaK O BaKHEHIIEM HMHCTPYMEHTAPHH,
MTO3BOJISIIOIIEM OMHCHIBATh U U3y4aTh pPa3HbIE MPOILIECCH U SBICHUS;
4) npezacraBieHre 00 OCHOBHBIX TMOHSTHSX, HACAX U METOJAaX ajireOpbl M MaTeMaTHYCCKOTO
aHau3a;
5) mpezncraBiieHHe O TPOLIECCaX U SIBICHUSX, HMEIOIINX BEPOSITHOCTHBIN XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEAIbHOM MHpE, 00 OCHOBHBIX MOHATHUSAX 3JIEMEHTAPHOM
TEOPUU BEPOSATHOCTEH; YMEHHE HAXOUTh U OIICHUBATH BEPOSTHOCTH HACTYIUICHUS COOBITHIA B
MIPOCTEHIINX MPAKTUYECKUX CUTYAlUsIX U OCHOBHBIEC XapAaKTEPUCTUKH CITyYalHBIX BEJIUYMH;
6) BiageHKE METOJAAMHU J0KA3aTEIbCTB M aJITOPUTMOB PEUICHHUS; YMEHUE UX TPUMEHSTh,
MIPOBOAMTD TOKA3aTEIbHbBIE PACCYKACHUS B X0J1€ PEIICHUS 33/1a4;
7) npaKTUYECKH 3HAYMMbIC MATEMAaTHUCCKUE YMEHHSI U HABBIKU, CIIOCOOHOCTh UX MIPUMEHEHHUS K
pEIICHHI0 MaTeMaTHYeCKUX U HeMaTeMaTH4YeCKHUX 3a]a4, IPe/Ioiaraoliue yMeHue:
* BBINOJHATH BBIUMCICHHUS C JCHCTBUTEIHHBIMH W KOMIUICKCHBIMH YHCJIAMH; pelaTh
paloHabHble, HppAlMOHANbHBIE, T[IOKa3aTeIbHbIC, CTEINEHHbIE W TPUTOHOMETPHUYECKUE
YpaBHCHHUS, HEPABCHCTBA, CUCTEMBI YPaBHEHUI 1 HEPABEHCTB;
* pemiaTh TEKCTOBBIC 3a/1a4H apu(PMETUYECKUM CITOCOOOM, C MOMOIIBIO COCTABICHHS U PEIlIeHUs
YPAaBHEHUM, CUCTEM YPAaBHEHUM U HEPABEHCTB;
* WCIOJB30BATH ANTeOPaMvecKUil «SI3bIK» IS ONHCAHUS TPEIMETOB OKPYKAIOIIEr0 MHpa U
CO3JIaHMsI COOTBETCTBYIOIINX MaTEMATUIECKUX MOJIEIIEH;
*  BBINOJHATH  TOXKJIECTBEHHbIE  MPEOOpPa30BaHUS  PALMOHAIBHBIX, HUPPALUOHATBHBIX,
MMOKAa3aTeIbHBIX, CTENICHHBIX, TPUTOHOMETPHUYECKUX BBIPAKEHUI;
* BBITIOJIHATD OTEpaIuu HaJl MHOXKECTBAMU;
* FCCIIEIOBATh (DYHKITUU C IOMOIIBLIO TTPOU3BOTHON U CTPOUTH UX TPaPUKH;
* BBIYUCIIATH TUIOMIAAN (GUTYP U OOBEMBI TEJ C TOMOIIBIO OTPEACIEHHOTO HHTETPaIa;
* TPOBOJWTH BBIYUCIICHUE CTATUCTHYCCKUX XapaKTEPUCTHK, BBITIOTHATh MPHOIMKEHHBIC
BBIYHCIICHHUS;
* pemiatb KOMOMHATOPHBIE 3a/a4H.
8) BiajeHWe HaBBIKAMH HCIOJB30BAHUS KOMITBIOTEPHBIX TMPOrPpAaMM IPU  PEIICHHH
MaTeMaTHYECKUX 3a/1ad.

Kypc «I'eomerpus»

M3yueHnne reoMeTpuM II0 JaHHOH MporpamMMe CIIOCOOCTBYeT (HOPMHUPOBAHHIO Y
yyaluxcs JMYHOCTHBIX, METANpeIMETHBIX, TPEAMETHBIX pPE3yJIbTaTOB OOy4YeHUS,
COOTBETCTBYIOIINX TPeOOBaHUSIM (eIepaTbHOr0 TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO OOIIero 00pa3oBaHMUsL.

JIn4yHOCTHBIE Pe3yJIbTATHI:

1) BocmuTaHME POCCHIMCKON TPaXTAHCKOM MIECHTUYHOCTH: TMAaTPUOTU3MA, YBAXKCHHUS K
OTeuecTBY, OCO3HAHUS BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOW HAYKH;

2) (dopMHpOBaHHE MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHTHSI
HayK{ U 00IIECTBEHHOM MPAKTHKH;

3) OTBETCTBEHHOE OTHOLIEHWE K OOYYEHHIO, TOTOBHOCTh M CIHOCOOHOCTH K CaMOpPAa3BUTHIO W
caMo00pa3oBaHHUIO Ha MPOTSHKEHWU BCEH JKU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCHEITHON MpOoQecCHOHaIbHOM U 00IIeCTBEHHOH AeITEeNbHOCTH;

4) oco3HaHHBIN BBIOOp OymylIei MPodecCHOHATBHON ACITEIBPHOCTH Ha 0a3e OPUECHTHPOBAHUS B
Mupe npodeccuid U mpo- (PEeCCHOHATBHBIX MPEANOYTEHUH; OTHOIICHHE K MpodhecCHOHATbHON
NEeSATENbHOCTH KaK K BO3MOXKHOCTH y4YacTHsl B PEUICHUH JIMYHBIX, OOIIECTBEHHBIX,
TOCYJapCTBEHHBIX W  OOINECHAIIMOHAIBHBIX  MpoOsieM; (GOopMUpPOBAHUE  YBAKHUTEIHHOTO
OTHONICHHUS K TPY/Y, Pa3BUTHUE OMBITA yYACTHS B COIUATBHO 3HAYMMOM TPY/IE;

5 yMeHHE KOHTPOJMPOBATh, OLICHUBATh M AHAIM3UPOBATH MPOILECC M PE3yJbTaT Y4eOHOW U
MaTEeMaTHYECKOH JeATeIbHOCTH;



6) yMeHHe yIpaBIIsaTh CBOEH MO3HABATEIBHON JIEATEIbHOCTRIO;

7) yMEHHE B3aMMOJICHCTBOBATh C OJIHOKJIACCHUKAMH, JICTbMU MJIAJIIIET0 BO3pacTa U B3POCIBIMU
B 00pa3oBaTenbHOM, OOIIECTBEHHO-TIONE3HOM, Yy4eOHO-UCCIIeJOBATEIbCKON, IPOCKTHOH H
JIPYrUX BUAAX JEATEIbHOCTH;

8) KpPUTHYHOCTH MBIIUICHHS, WHUIMATABA, HAXOJYHUBOCTh, AKTHBHOCTh IIPU PEHICHUU
MaTeMaTUYeCKHUX 3a/1au.

MeTtanpeamMeTHble pe3yabTaThbl:

1) ymMeHHE CaMOCTOSITEIbHO ONPEAENIATh LEJIH CBOCH JeATebHOCTH, CTABUTh U (POPMYITHUPOBATH
JUIsE ce0sl HOBBIE 3a/1a4u B yuéoe;

2) yMEHHE COOTHOCHUTh CBOM JCUCTBHS C IUIAHUPYEMBIMH pPE3yJbTaTaMH, OCYIIECTBISAThH
KOHTPOJIb CBOEH JEATEJBHOCTH B IPOLECCE JOCTHXKEHUS pPEe3ysbTara, ONPEAeisTh CIOCOObI
JEUCTBUI B paMKax MPEUIOKEHHBIX YCIOBUN U TPpeOOBaHUH, KOPPEKTUPOBATh CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallueH;

3) yMeHHE CaMOCTOSTEIbHO MPUHUMATh PEIICHHS, MPOBOIUTH AHAIN3 CBOCH AEATCIHHOCTH,
MIPUMEHATH PA3JIMYHbIC METO/IbI IIO3HAHUS;

4) BiajeHWEe HaBBIKAMH I[103HABATEIbHOM, y4eOHO-MCCIIEAOBATENbCKOM H  MPOEKTHON
e TeIbHOCTH;

5) ¢dopmupoBaHHe MOHATHHHOIO armmaparta, YMEHHS CO37aBaTh OOOOIICHHS, yCTaHABIMBAThH
aHAJIOTUH, KJIACCU(DHUIIMPOBATH, CAMOCTOSITEIILHO BBIOMpPATh OCHOBAHUS W KPUTEPUH IS
KJaccupUKaluu;

6) yMeHHE yCTaHABIMBATH MPUYNHHO-CIICACTBEHHBIC CBS3H, CTPOUTH JOTHUYECKOE PacCykICHHE,
YMO3aKJIIOUeHUe (MHIYKTUBHOE, IETYKTUBHOE U 110 AHAJIOTUH) U JIEJIaTh BBIBOIBL;

7) ¢opMmHpoBaHHE KOMIIETCHTHOCTH B  OOJIACTH  HCIIOJB30BaHHUS  HHGPOPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

8) yMmeHMe BHIETh MATEMaTHYECKYIO 3aJady B KOHTEKCTE MPOOJEMHON CHUTYaIlMH B JIPYTUX
TUCIUIUINHAX, B OKPYXKAIOIIECH KU3HU;

9) yMeHHE CaMOCTOSTEIBHO OCYIIECTBIISATH MOWCK B Pa3IMYHBIX HUCTOUYHHKAX, OTOOp, aHAIIU3,
CUCTeMAaTH3allMi0 U  KJIaccHuUKaiuioo  HHQOpMAIMK, HEOOXOAMMON AN pelleHus
MaTeMaTUYeCKuX MpoOJieM, TPENCTaBIATh €€ B TMOHATHOW (opme; MPUHUMATH DPEIICHHE B
YCIOBUSX HEMOJIHOW MM M30BITOYHON, TOYHON MIIM BEPOSATHOCTHON MH(OpMALINK; KPUTHIECKH
OIICHUBATh U UHTEPIPETUPOBATH HH(DOPMAIIHIO, TTOTYIAEMYIO U3 PA3IMYHBIX HICTOUYHUKOB;

10) yMeH#He HCTOIb30BaTh MATEMATHIECKUE CPECTBA HATTISTHOCTH (Tpad)uKH, TAOIHIIBI, CXEMBI
U Jp.) U1l WUTIOCTPAIUY, HHTEPIPETaluU, apTyMEHTAaIINH;

11) ymeHHWe BBIABMIaTh THUIOTE3bl HPH PEIICHWH 3aJa4d, MOHUMATh HEOOXOJMMOCTh HX
MIPOBEPKHU;

12) noHuMMaHHWE CYIIHOCTH aJTOPUTMHUYECKUX MPEANUCAHUN ¥ yMEHHE JCHCTBOBATH B
COOTBETCTBHUH C MPE/JIOKEHHBIM aITOPUTMOM.

IIpenmeTrHble pe3yabTaThl:

1) oco3HaHue 3HAYCHHS MATEMATHKH JIJIsl TOBCETHEBHOW YKM3HU YEIIOBEKA;

2) Tpe/CTaBICHHE O MaTeMaTHYEeCKOW Hayke Kak cdepe MaTeMaTH4YeCKOH NIesTeIbHOCTH, 00
sTamnax e€ pa3BUTHs, O €€ 3HAUUMOCTH ISl pa3BUTHS ITUBUIIN3AINH;

3) yMeHHe ONUCHIBATH SIBJICHUS PEabHOIO MHpa HAa MaTEMAaTHYECKOM SI3bIKE; TPEACTABICHUE O
MaTeMaTUYECKUX TOHITHSIX M MAaTEMaTHYECKUX MOJIEIIX KaK O BaXHEWIIEM WHCTPYMEHTApHH,
MO3BOJISIIOIIEM OIKCHIBATh U U3YYaTh Pa3HbIE MPOIECCHI U SBJICHNUS,

4) nipejictaBieHne 00 OCHOBHBIX MOHITHAX, UAEAX U METO/IaX T€OMETPHH;

5) BiageHHEe METOJAMH JIOKA3aTeIbCTB M aJITOPUTMOB PEIICHHUS; YMEHHE WX MPUMEHSITH,
MIPOBOAUTD JTOKA3aTeIbHbBIE PACCYKICHUS B XO/I€ PEILICHUS 3a1a4;

6) mpakTUYEeCKH 3HAYMMbIC MATEMATUYCCKIE YMCHHUS U HABBIKH, CIIOCOOHOCTh UX MPUMEHEHUS K
pELICHHI0 MaTeMaTHUYEeCKUX U HeMaTeMaTH4ecKuX 3a/1ad.

7) BIageHWE HaBBIKAMHM KCIIOJIb30BAHHMS KOMIIBIOTEPHBIX IPOrpaMM TPH  PEHICHUU
MaTeMaTHYeCKUX 3ajau.



I[Inanupyemble pe3ybTaThl 00y4eHHs Kypca ajredpbl 1 HAUaJI MATEMaTHYeCKOI0 aHAJIN3a
10 - 11 kaaccoB

Yuciia 1 BeJIMYMHBI

BbInycKHUK HAYYHTCS:

* ONEpPUPOBATH MOHATHEM paJaHHasi Mepa YIJia, BBIIOIHSITH IPe00pa30BaHUs paliuaHHON Mephbl

B I'PAJyCHYIO ¥ TPalyCHOM MEpPHI B pauaHHYIO;

* OIEpPUPOBAThH MOHATHEM KOMIUIEKCHOTO YHCIIa, BHITOIHATH apu(MeTHYeCcKue onepaimu ¢

KOMIUICKCHBIMU YHCIIAMU;

* 1300pakaTh KOMILUIEKCHBIE YHCIIa HA KOMILIEKCHOM IITOCKOCTH, HAXOAUTh KOMIUIEKCHYIO

KOOpJMHATY YHUCIIa.

BbInycKHUK MOJIYYUT BO3MOKHOCTD:

* HCIIOJIb30BATh PA3IMYHbIE MEPHI U3MEPEHHUS YTIIOB MPU PEUICHUH T€OMETPUUECKUX 3aad, a

TaKKe 337249 U3 CMEKHBIX JTUCIUTUINH;

* MPUMEHSTh KOMIUIEKCHBIE YUCIIA JUIS PEIICHUs alNredpandeckux ypaBHEHUN.

Bripakenus

BbInyCKHUK HAay4YuTCH:

* ONEpUpPOBATH MOHATUSIMH KOPHS N-U CTENEeHU, CTETIEHH C PAllMOHAILHBIM ITOKa3aTeleM,

CTETIEHH C JACUCTBUTEIHHBIM ITOKa3aTelleM, Jorapudma;

* IPUMEHSTH MMOHATHUS KOPHS N-i CTENEHH, CTENICHH C PAllMOHAIBHBIM TTOKA3aTeNeM, CTEIIEHH C

NCHCTBUTEILHBIM ITOKa3aTeseM, Jorapudma u ux CBONCTBA B BBIYUCIICHUSIX U IIPH

pElIeHUH 3a]1aY;

* BBIMOJTHSITH TOXK/IECTBEHHBIC TPEOOPA30BaHMs BRIPAKCHHM, COIEPIKANTNX KOPSHB N-Ii CTEIICHH,

CTEMEHHU C PAllMOHAIBHBIM ITOKa3aTeNieM, CTEIEeHb C IeHCTBUTEIbHBIM TIOKa3aTelIeM, IOTapuQM;

* ONEpPUPOBAThH MOHATUSMU KOCUHYC, CHHYC, TAH['€HC, KOTAHT'€HC yTJa I0BOPOTA, apKKOCUHYC,

apKCHHYC, apKTAaHT'€HC U aPKKOTaHTEHC;

* BBITTOJIHATH TOKJICCTBECHHBIC TIPE0OPa30BaHUS TPUTOHOMETPUICCKUX BBIPAKECHUH.

BbInyCKHUK MOJYYUT BO3MOKHOCTh:

* BBITIOJIHATH MHOTOIIIATOBEIC MMPEOOPA30BAHMSI BBIPAKEHUH, TIPUMEHSS IIIMPOKUH HAOOP

Croco00B U IPUEMOB;

* IPUMECHSTH TOKJICCTBEHHBIC TPEOOPA30BAHMS BBIPAKCHHH JIUISI PEIICHUS 3a]1a4 U3 Pa3IIHIHBIX

pas3enoB Kypca.

YpaBHeHHS H HEPABEHCTBA

BbInycKHUK HAyYHuTCS:

* pelaTth upparuoHaIbHbIe, TPUTOHOMETPUYECKHE, TOKa3aTeIbHbIC U JIOTapHU(PMUIECKIE

YpaBHCHHSI, HEPABCHCTBA U UX CHCTEMBI,

* pemiath anredpandecKkue ypaBHEHHUS Ha MHO)KECTBE KOMIUIEKCHBIX YHCET,

* IOHUMAaTh YPABHCHHE KaK BAXKHEUIITYIO MaTEMaTUICCKYIO MOJICIh JIJISl OITMCAHUS U U3y ICHHUS

Pa3HOOOPA3HBIX peaTbHBIX CUTYAIIH, PEeIIaTh TEKCTOBBIE 3a/1a4H anreOpandeckKuM METOIOM;

* IPUMEHSATH TpaduvecKue MpeaCcTaBIeHUs s UCCIIEA0BAHNS YPaBHEHUH.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD:

* OBJAJETh NMpUEMaMHU DEIICHUS YpaBHEHHI, HEPABEHCTB U CUCTEM YpPaBHEHHIi, MPUMEHSITH

anmapaTr ypaBHEHUH JJis pellieHusl pa3HOO0pa3HbIX 337a4 U3 MaTeMaTHKH, CMEKHBIX MIPEJIMETOB,

MIPAKTUKU;

* IPUMEHSTH TpaduyecKue MpeCTaBIeHUs Ui UCCIIEJOBAHNS YPaBHEHUM, HEPABEHCTB, CUCTEM

ypaBHEHUH, COJEpKAIIUX TapaMeTPHI.

DyHKUMH

BbINyCKHUK HAY4YUTCS:

* TIOHMMAaTh U UCIIONb30BaTh (PYHKIMOHAIbHBIE TOHATHS, SI3bIK (TEPMHHBI, CHMBOJIHYECKHE

0003HAYCHHUS);

* BBITIOJIHATH IMOCTPOCHHUE TPAPUKOB (PYHKITUI C TOMOIIHI0 TEOMETPUUECKUX MTPEoOpa30OBaAHMIA;

 BBINOJIHATH OCTPOEHKE TPpadUKOB BUIA , CTETICHHBIX, TPUTOHOMETPUUYECKHUX,
00paTHBIX TPUTOHOMETPUUYECKUX, TOKA3aTEIbHBIX U JOrapu(PMUUECKUX (PYHKIIHIA;



* FICCJIETIOBATh CBOMCTBA (DYHKITHIA;

* MOHMMATh (PYHKIMIO KaK BRKHEHIIYI0 MaTeMaTHYECKYI0 MOJIENb Ul OIMMCAHUS MPOLIECCOB U

SABJICHUM OKpPYKAIOLIEr0 MHUPA, MPUMEHATh (YHKIMOHAIBHBIA S3bIK JUISI ONMCAHUA M

MCCIICIOBAHMSI 3aBUCUMOCTEH MeX 1y (PU3MUECKUMH BETHUYNHAMU.

BbInyCKHUK IOJIYy4YHT BO3MOKHOCTD:

* IPOBOJUTH MCCIEIOBAHMS, CBS3aHHbIE C H3YyYE€HHUEM CBOWCTB (YHKIMH, B TOM YHUCIE C

HCII0JIb30BAaHUEM KOMIIBIOTEPA;

* ICII0JIb30BaTh (DYHKLMOHAJIbHbIE MPE/ICTABIECHUS U CBOMCTBA (DYHKIMH JUIs pelieHus 3a7ad u3

Pa3IMYHBIX Pa3AesioB Kypca MaTEMaTUKH.

DJIEeMEHTBI MAaTEMATHYECKOI0 aHAIN32

BbINyCKHUK HAYYUTCS:

* [IPUMEHATH TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHYIO C ITOHATUSMHU NIPEAEI, IPOU3BOIHAS,

nepBooOpa3Has U UHTErpal;

* HAXOJIUTh Nepeselt QyHKIUY;

* pelaTh HEpaBEHCTBA METOIOM UHTEPBAJIOB;

* BBIYUCIIATH IPOU3BOJHYIO U [IEPBOOOPA3HYIO (YHKIIUY;

* HCIIOJIb30BaTh IPOM3BOIHYIO JJISl MCCIIEIOBAHUS U IIOCTPOEHUS Tpa(UKOB QyHKIUH;

* [IOHUMaTh T€OMETPUYECKHUI1 CMBICII TPOU3BOIHON U ONPEAEIEHHOTO HHTETPaJIa;

* HaXOJMTh BTOPYIO IPOU3BOIHYIO, IOHUMATh €€ FreOMETPUUECKUi 1 (PU3NUECKHI CMBICIT;

* BBIYUCIIATH ONPECIIEHHBIN HHTErpa;

* BBIYUCIIATH HEONPEACIEHHBIM HHTErPal.

BbInycKHUK OJIYyYUT BO3MOKHOCTD:

* c(hopMuUpOBaTh MIPEACTABICHUE O IPUMEHEHUN T€OMETPUUYECKOIO CMbICIIA IPOU3BOTHON U

MHTErpaya B Kypce MaTeMaTHKH, B CMEKHBIX AUCLIUILINHAX;

* chopMUpOBATh U YIITyOUTH 3HAHUS 00 UHTErpale.

JIeMeHThI KOMOMHATOPUKH, BEPOSITHOCTH M CTATHCTUKH

BeinmycKHUK HAy4HMTCS:

* pematb KOMOMHATOPHBIE 337]a4l Ha HAXOKJIEHUE KOJUYeCTBa 00BEKTOB MJIM KOMOWHAIUI;

* mpuMeHsTh opMmy O6mHOMa HbioTOHA 11 TpeoOpa3oBaHus BIPAKEHUH;

* UCIOJb30BaTh METOJ MATEMAaTUUECKON MHAYKIIMU Ul JOKA3aTENbCTBA TEOPEM U PELICHUS

3ajauy;

* HCIIOJI30BaTh CIIOCOOBI MPE/ICTABICHUS U aHAIN3a CTATUCTUUECKUX JaHHBIX;

* BBIMIOJIHATDH ONEpaluu HaJl COOBITUSMU U BEPOSATHOCTSIMH.

BbInycKHUK MOJIYyYUT BO3MOKHOCTD:

* HAY4YHUTbCS CIIEUAIBHBIM MPUEMaM pelieHHsi KOMOMHATOPHBIX 3aa4;

* XapaKTepU30BaTh MPOLECCHI U SBICHUSI, UMEIOILIUE BEPOSITHOCTHBIN XapakTep.
Ilnanupyemsle pe3y/ibTaThl 00y4eHust Kypca reomerpuu 10 — 11 kiaccos

BbInyCcKHUK Hay4YuTCH:

* OIEpUPOBATH MOHATHIMM: TOUKA, IIPsIMAsi, INIOCKOCTh B IIPOCTPAHCTBE, MAPAJLIENbHOCTD U

MEPIEeHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH;

* pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (IIpU3Ma, MHUpaMuIa, NPSIMOYTOJIbHBIH

napajuiesienumne, Kyo);

* U300paxkaTh TeOMETpUUYECKHE (PUTYPBI C TTOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB;

* U3BJIEKATh HH(OPMALIMIO O MPOCTPAHCTBEHHBIX FT€OMETPUUECKUX (QUTYpPAX, MPEACTABICHHYIO

Ha YepTekax;

* IpUMEHATH TeopeMy IIudaropa npu BeIYUCICHNUHN 2JIEMEHTOB CTEPEOMETPUUYECKUX (PUTYD;

* HAXOJUTh 0OBEMBI U IIJIOMIAIN MTOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB C IPUMEHEHUEM

(opmyu;

* pacro3HaBaTh TeJa BpaLIeHUs: KOHYC, HIWIMHID, cepy U map;

* BBIYUCIATH 00BEMBI U IUIOIIAAHN TOBEPXHOCTEN MPOCTEHIINX MHOTOIPAaHHUKOB U TEJ

BpALEHUS C TIOMOLIbIO POPMYII;

* OIIEPUPOBATH MOHATUEM «IEKaPTOBBI KOOPAUHATHI B IPOCTPAHCTBEY;



* HAXOJIUTh KOOPAMHATHI BEPUIMH Ky0a U MPSMOYTOJIbHOTO MapauleNenunena;

* HaXOJUTb IPUMEPHI MATEMATUUECKUX OTKPBITUI U UX aBTOPOB, B CBSI3HU C OTEYECTBEHHON U
BCEMUPHOH UCTOPHUEH;

* IOHMMATh POJIb MATEMAaTUKH B pa3BuTUU Poccum.

B noBceHeBHOM KU3HU U IPU U3YYCHUH APYTUX IPEIMETOB:

* COOTHOCHUTH aOCTPaKTHBIC TEOMETPUUYECKHUE MOHATUS U (PAKTHI C PeaTbHBIMH KU3HECHHBIMH
00BEKTaMU U CUTYALUSIMU;

* HCIOJB30BATh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYp IS pEIIeHUs 3a/1a4
IIPAKTUYECKOI0 COACPIKAHUS;

* COOTHOCHUTH IIJIOLIA U TIOBEPXHOCTEH TEJl OMUHAKOBOM (DOPMBI U pa3IMUHOTO Pa3Mepa;

* OLICHMBATh ()OPMY MPABUIBHOTO MHOTOTPAHHUKA TOCJIE CIIUJIOB, CPE30B U T. I1. (OIPEAesATh
KOJIMYECTBO BEPIIUH, pEOep 1 TpaHell MOTyYeHHBIX MHOTOTPAHHUKOB).

BbINnyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

* IPUMEHSATH JUUIs peILIeHHs 3a/1a4 TeOMETPHUECKUE (DAKThI, €CJIN YCIOBUS IPUMEHEHUS 33/1aHbl B
SIBHOU (hopMme;

* pelaTh 3a/1a4y Ha HaX0XJIeHHE FeOMETPUUECKUX BEIMYHMH 110 00pa3laM WK alropuTMam;
* 1eJ1aTh IJIOCKUE (BBIHOCHBIE) YEPTEXKU U3 PUCYHKOB 00BbEMHBIX (PUTYp, B TOM UUCIIE PUCOBATH
BUJ] CBEPXY, COOKY, CTPOUTH CEUEHHUS] MHOTOTPaHHUKOB,;

* U3BJIEKaTh, MHTEPIPETUPOBAThH U MPeoOpa30BbIBATh UH(POPMALIMIO O TEOMETPUUYECKUX
¢burypax, npeJCcTaBICHHYIO Ha YepTexkax;

* [PUMEHATh FT€OMETPUUECKHE (PAKTHI AJIs PELIEHUS 3a1a4, B TOM YHCIIE PEeAnoIaralonmx
HECKOJIbKO 11aroB pelleHMs;

* OIIMCBIBATh B3aUMHOE PACIIOIOKEHHUE MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

* (opmynupoBaTh CBOMCTBA U MPU3HAKU QUTYD;

* JI0Ka3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

* 33/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CUCTEME KOOPIUHAT;

* BJAJIETh CTaHJAPTHON KiacCU(PUKael MPOCTPAHCTBEHHBIX PUTYp (MHMpaMUbl, IPU3MBI,
napaJiesIenumne/ibl);

* HCIOJIb30BaTh CBOMCTBA Fr€OMETPUUECKUX QUTYD JUIsl pEIIeHUs 3a/1a4 MPAKTUYECKOTO
XapakTepa M 3aJa4d U3 ApYrux odsacTei 3HaHuil;

* pemarh MpoCTEHIINE 3a/1a4l BBEIEHHEM BEKTOPHOTO Oa3uca.

Paznean 2.

Conepxanue yueOHoro npeamera «Marematuka (ajaredpa, reomeTpus)»

Aure0pa ¥ Ha4aJI MAaTEeMATHYECKOI0 AHAIN3A
IloBTOpEHUE
Pemenue 3am1au ¢ UCHOIB30BAaHUEM CBOMCTB UMCENl U CUCTEM CUUCIIECHMS, NENUMOCTH, 0JIEH U
yacTel, MPOIEHTOB, MOAYJel uucen. Pemenue 3a1ad ¢ UCHOJIb30BaHUEM CBOMCTB CTENEHEW U
KOpHEH, MHOTOWIEHOB, NMPeoOpa30BaHU MHOTOWIEHOB U JIPOOHO-PALMOHAIBHBIX BBIPAKECHUH.
Pemenue 3aga4d ¢ MCnosib30BaHUEM IpaayCHOU MepPHI yriia. Moy 4ucia U €ro CBOMCTBA.
Pemenue 3amau Ha ABM)KEHHE M COBMECTHYIO paboTy, CMECH M CIUIaBbI C MMOMOIIbIO JIMHEHHBIX,
KBaJIpaTHBIX U JPOOHO-PALMOHAIBHBIX YPAaBHEHUHN U UX CHCTEM.
Pemenue 3amad ¢ MOMOIIBIO YHMCIOBBIX HEPABEHCTB C OAHOW MEPEMEHHOW, C NMPUMEHEHHEM
M300pakKeHUs YUCIOBBIX MPOMEXKYTKOB. Pelienne 3aa4 ¢ UCIOIb30BaHUEM YHCIIOBBIX (PyHKINN
u ux rpagukoB. Vcnonb30BaHue CBOWCTB M IpapMKOB JMHEWHBIX M KBaJAPATHUUHBIX (YHKIIHM,
00paTHOM IPONOPLMOHAILHOCTY W (YHKUMH Y . Ipaduyeckoe pelIcHHE YpaBHEHHU U
HEPABEHCTB.
Hcnons3oBanue onepanuil HaJ MHOKECTBAMH M BbICKA3bIBAHUSIMHU.
Hcnonp30BaHne HEPABEHCTB U CHUCTEM HEPABEHCTB C OJHOW IIEPEMEHHOM, YHCIIOBBIX
MPOMEXKYTKOB, UX OOBEIMHEHHH W TiepeceueHuid. [I[puMeHeHne mpu penieHuu 3ajad CBOMCTB
apu(METHYECKOW U TE€OMETPHUECKOW MPOrPEeCCHr, CYMMHUPOBAHUA OCCKOHEUHOH CXOJsIIencs
F€OMETPUYECKON TPOTPECCHUH.



MHoxecTBa (YHCIIOBBIE, T€OMETPUUYECKHX (UTYp). XapaKTEPUCTHIECKOE CBONCTBO, IJIEMEHT
MHOXECTBa, ITyCTO€, KOHEYHOE, OecKOHe4YHOEe MHOXKeCTBO. CrocoObl 3aJaHHsi MHOMKECTB.
ITonmHOXkecTBO. OTHOLIEHUS NPHUHAUICKHOCTH, BKIIOYEHHdA, paBeHCTBa. Omnepanuu Haj
MHOxecTBaMu. Kpyru Ditnepa. Koneunsle 1 6eckoHeUHbIE, CYETHBIE U HECUETHBIE MHOXKECTBA.
HctuHHblE ¥ JIOKHBIE  BBICKA3blBaHUs, OlEpallMM HaJ  BbICKa3bIBaHWAMU. Auredpa
BbICKa3bIBaHUM. CBsI3p BBICKA3bIBAHUN C MHOXXeCTBaMU. KBaHTOpBI CyILIECTBOBaHUS U
BCEOOIITHOCTH.

3akoHbl JIorMKM. OCHOBHBIE JIOTMYECKME IIpaBWwia. PelleHne JOrMYecKHX 3ajad C
HCIIOJIb30BAaHNUEM KPYroB Dilsiepa, OCHOBHBIX JJOTUYECKUX ITPABUIL

Ymozakmouenns. OOOCHOBaHMST M JIOKA3aTeNbCTBO B Maremartuke. Teopembl. Buusl
MaTEMaTUYECKUX  yTBEpXKIEHUH. Buasl gokasatenbeTB.  Martemarnueckas — MHIYKIHSA.
VYTBepkIeHue, oOpaTHOE [aHHOMY, MPOTHBOIIOJIOXKHOE, OOpaTHOE MPOTHUBOIOIOKHOMY
nanHoMmy. [Ipu3Hak u cBOMCTBO, HEOOXOAUMBIE U JOCTATOUYHBIE YCIOBHUS.

OcnoBHas Teopema apudmeruku. Octatku U cpaBHeHuUs. Anroputm EBkinupa. Kuraiickas
Teopema 00 ocratkax. Manasg Teopema depma. g-WYHBIE CHCTEMBbl CUMCICHUsA. DYyHKIUA
Dlinepa, 4nuciI0 U CyMMa JeNIuTeNeld HaTypaJIbHOTO YHCIa.

Paguannas Mepa yria, TPUTOHOMETPHUYECKAs OKPYKHOCTb. TpHUroHOMETpUyeckHe (GYHKLUU
grcen U yriioB. opMyIel pUBEICHUS, CIIOKEHHSI TPUTOHOMETPUIECKUX (YHKIUH, (HOPMYITBI
JIBOWHOTO W TOJIOBUHHOTO aprymenta. [IpeoOpa3zoBaHue CyMMbl, pa3HOCTH B IPOM3BE/ICHUE
TPUTOHOMETPHUECKUX (DYHKIUN U HA00OPOT.

Hynu ¢yHKIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. Hamboupliee 1 HauMeHbIIee
3HadeHne QyHkiun. [lepuonuveckne QyHKIUM W HaMMEHBbIIWN meproa. YETHbIE U HEYETHBIC
¢bynkuuu. TpuroHomerpuueckue GYHKIMM 4YHCIOBOro aprymenra. CBoilctBa u rpaduku
TpUroHOMeTprueckux (yHkuuid. OOpaTHblE TPUTOHOMETpUYECKHE (PYHKLMU, WX TJIaBHbIE
3Ha4YeHus, CBoWcTBAa M  rpaduku. TpuroHomerpuyeckue ypaBHeHHs. OTHOPOIHbIE
TPUTOHOMETPUYECKHE YpaBHEHMs. PellieHne mpocTeMIInX TPUTOHOMETPUYECKHX HEPaBEHCTB.
[Ipocreiimme cucTeMbl TPUTOHOMETPUUYECKUX YPABHEHHH.

CreneHb c JeMCTBUTENBHBIM IOKa3aTelIeM, CBOWCTBa crerneHu. [Ipocreiinine mnokaszareiabHbIe
ypaBHeHMs U HepaBeHCTBa. lloka3arenbHas QyHKUHS M ee cBoWcTBa M rpaduk. Yucio e u
GyHKIMS.

Jlorapudm, cpoiictBa norapupma. [lecatnunsiii U HaTypanbHbli Jorapudm. [IpeobpazoBanue
Jorapu@MHUUecKux  BblpaxeHuil.  Jlorapupmuueckue — ypaBHEHMs] M HEpPaBEHCTBA.
Jlorapudmuueckast pyHKIUS U €€ CBOICTBA U rpaduk.

CrenenHas ¢pyHKIMS U ee cBoicTBa U rpaduk. UppanmoHanbHble ypaBHEHUS.

IlepBuuHbIE NMPEACTABIECHUS O MHOXECTBE KOMILIEKCHBIX 4HCeElNl. J[eHCTBUSA C KOMIUIEKCHBIMU
yrcnamu. KommiekcHo comnpsikeHHbIe unciaa. Moaylb U apryMeHT yuciia. Tpuronomerpudeckas
(opma KOMIUIEKCHOTO 4yKcia. Pemenue ypaBHEeHHH B KOMIUIEKCHBIX YHCIIaX.

MeTton uHTEepBanoB AJs peuieHus HepaBeHCTB. [IpeoOpasoBanusi rpagukoB (GYHKIUN: CABUT,
YMHOKEHHE Ha YHUCIIO, OTPAKEHHWE OTHOCHUTEIBHO KOOPAMHATHBIX ocell. I'paduyeckue mMeTo bl
penieHusT ypaBHEHMI M HEpPAaBEHCTB. PelleHne ypaBHEHHWH W HEPABEHCTB, COJEpIKaIINX
IIEPEMEHHYIO 110J1 3HAKOM MOJTYJIS.

Cuctembl moOKa3aTeNbHBIX, JOTApU(MUUYECKUX U HUPpALMOHAIBHBIX ypaBHEHUH. CHCTEMbI
MOKa3aTeIbHbBIX, JOTapU(PMHUUECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.

B3aumuo obpartnbie pyHkmu. I'padukn B3auMHO 0OpaTHBIX (YHKIUIA.

VYpaBHEHHsI, CHCTEMBI YPABHEHHI C TAPAMETPOM.

®opmyna bunoma HpioroHa. Pemienune ypaBHEHHMI CTENEHU BbIE 2 CIEHHAIBHBIX BUJIOB.
Teopema Buera, teopema besy. IlpuBomumbie W HENpUBOAUMBbIE MHOTO4YJIEHbl. OCHOBHAs
Teopema anreOpel. CuUMMeTpUYecKWe MHOTOwIeHbl. lLleTouyncineHHble W LelI03HAaYHbIe
MHOTOYJICHBI.

OyHKIUH «IpOOHAS YaCTh YUCIIa» U «IIeNasi YaCTh YUCIIay.

Huodantossl ypaBHeHus. Llennsie npodu. Teopema depma o0 cymme KBaJIpaToB.

CyMMBI U psJibl, METOJIbI CYMMHUPOBaHUS U IIPU3HAKU CXOJUMOCTH.



Teopemsl 0 mpUOIHMKEHUN AEHCTBUTEIBHBIX YUCEN PALIUOHATIBHBIMH.

MHoOxecTBa Ha KOOPAMHATHOM IIJIOCKOCTH.

Hepapenctso Konm — ByHAKOBCKOT0, HepaBeHCTBO eHceHa, HepaBeHCTBA O CPEIHHX.
Ilonartue npenena ¢ynkuuu B Touke. I[loHsaTue npenena QyHKIMM B OECKOHEYHOCTH.
Acumntorel Tpaduka ¢GyHkuuu. CpaBHEHHE OCCKOHEYHO MaJIbIX M OECKOHEYHO OOJIBIIHX.
HenpepsiBHocTh pyHKImu. CBoiicTBa HenpepbIBHBIX GyHKIHH. Teopema BeliepmTpacca.
Hudbdepennmpyemocts pynknuu. [IpowsBognas ¢yHkiuu B Touke. KacatenmpHas K rpaduky
¢bynkuuu. ['eomerprueckuii 1 GU3NUECKUN CMBICT MTPOU3BOAHON. [IpuMeHeHne mpou3BoOIHON B
¢usuke. [IponsBoaubie dnemMenTapHbIx GyHkmi. [IpaBuna quddepenunpoBanus.

Bropas npousBojHas, €€ reoMeTpuuecKuil 1 (GU3NYECKHA CMBICIL.

Touku skcTpemyma (MakcuMymMa M MUHUMYyMa). MccnenoBaHue sneMeHTapHbIX (YHKIMH Ha
TOYKM OKCTpEMyMa, HauOOJIbLIEEe W HAUMEHbIIEE 3HAYEHHE C IIOMOIIBIO ITPOU3BOIHOM.
IToctpoenue rpadgukoB GyHKUUN ¢ MOMOLIbIO MPOU3BOAHBIX. [IpuMeHeHre MpOoU3BOJHON MpH
peuiennu 3ana4. HaxoxaeHne s3KkcTpeMyMoOB (PYHKIMIM HECKOIbKUX TEPEMEHHDIX.
[lepBooOpasnas. Heompenenéunsiii unterpan. llepBooOpa3Hbie 3leMEHTapHBIX (YHKIIHIA.
[Mnomane kpuBonmueiHou tpaneuun. Dopmyna Herorona-JleiObuuma. OmnpenenéHHbII
uHTerpaji. Beluncnenue ruomaned miockux (GUryp u oObEMOB Tesl BPALICHUS C MOMOILBIO
MHTErpaa.

Mertoab! perieHus pyHKIIMOHATIbHBIX YPABHEHUH U HEPABEHCTB.

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TEOPHUs rpad)oB 1 KOMONHATOPHKA

IToBTOpEHUE

Hcnonb3oBanue Ta0nMll M JOuarpaMM Juisd [peiCTaBlIeHUs JaHHBIX. Pemenue 3amau Ha
IIPUMEHEHHUE OIMCATENIbHBIX XapaKTEPUCTUK YHUCIOBBIX HAOOpPOB: CpPEAHMX, HAUOONBILIETO U
HAaUMEHBIIETO0 3HAYEHHUs, pa3Maxa, AUCIEPCUU M CTAHJAPTHOIO OTKJIOHEHUsS. BrlumcieHnue
4acTOT U BEPOSITHOCTEN COOBITUI. BhIuncienne BepoATHOCTENW B ONBITaX C PaBHOBO3MOXHBIMU
3JIEMEHTApHBIMM HUCXOAaMu. Mcronp3oBaHMEe KOMOWHATOpPUKH. BplumcieHne BeposTHOCTEH
HEe3aBUCUMBIX cOoObITHH. lcnonb3oBanue (GoOpMyIbl CIIOXKEHHS BEpOSTHOCTEH, AMarpaMm
DOitnepa, AepeBa BeposTHOCTEH, hopmyisl bepHyiu.

BeposiTHOCTHOE TPOCTPaHCTBO. AKCHOMBI TEOPUU BEPOATHOCTEN. Y CIIOBHASI BEPOSTHOCTb.
IIpaBuno ymMHOkeHUS BepossTHOCTENW. Dopmyra nmoiaHo#i BeposTHocTU. PopMmyita balieca.
JIMCKpeTHble CilydaiiHble BEIMYMHBI U pacnpeneneHus. COBMECTHBIE —paclpeaeieHHUs.
Pacrnipenienenrie cymMMbl M IPOM3BEAEHUS HE3aBUCUMBIX CIIy4alHBIX BEIMUMH. MareMaTnueckoe
O’KHMJIaHHWE U JUCIIEPCUS CIIy4aiiHOW BEJIMYMHBI. MaTeMaTu4ecKoe 0KUAaHUE U TUCTIEPCUs
CYMMBI CITy4allHbIX BEJIMYMH. buHapHas ciaydaiiHas BEIM4YHMHA, pacnpeaeneHue beprymm.
['eomerprueckoe pacnpeneneHue. buHOMUaIbHOE paclpeesieHne U €ro CBOMCTBA.
I'mnepreomerpudeckoe pacrpenesieHue U ero ceorcrsa. HempepriBHbIE CllydaliHbIe BEIUYUHBI.
[InotHOCTE  BeposTHOCTH. DyHKIUA pacnpeneneHus. PaBHOMEpHOe — pacrhpeereHue.
ITokaszaTenbHOE pacipenesieHue, ero napaMeTpsl.

Pacnpenenenue [lyaccona u ero npumenenue. HopMmaneHoe pacnpeneneHue.

Oynkuus Jlannaca. [Tapamerpsl HOpManbHOTO pacnpeneneHus. [Ipumepsl ciaydyailHbIX BETUYMH,
MOTYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH, pocT uenoBeka). LlenTpanbHas
npenensHas teopema. HepaBeHctBo YeObimeBa. Teopema YeOblmeBa u Teopema bephyim.
3akoH O6onpIIMX YKcen. BeiOOpouHbIil MeTo u3MepeHus: BeposTHOCTeN. Poib 3akoHa OOJbLINX
yucen B Hayke, npupoge M oOmiectBe. KoBapuanust nByX ciydailHbeIX BenuuuH. IlonsTHe o
koapdunuente koppensiuu. CoBMecTHble HAOJMIOACHHMS JBYX CIy4yalHBIX  BEJIMYMH.
Bribopounsiii k03 dunment koppensuun. JluneitHas perpeccusi. CtaTucTuyeckas THUIOTE3a.
Cratuctuka KpuTepusi M €€ ypOBEHb 3HAaYMMOCTU. I[IpoBepka NpPOCTEHIIMX TUIOTE3.
OMIIMPUYECKHE PACIpPENEICHHUs] U UX CBA3b C TEOPETMUYECKMMHM paclpeneiaeHusMU. PaHrosas
koppemsinus. IloctpoeHne coorBercTBHi. VHBEKTUBHBIE U CIOPBEKTHUBHBIE COOTBETCTBHS.
buexuu. {uckpernast HenpepbiBHOCTD. [Ipunuun upuxne. Koguposanue. /[BonuHas 3amnuchk.
OcHoBHble moHATHS Teopuu rpadoB. JlepeBbs. JIBomunoe aepeBo. CBsizHOCTh. KoMIOHEHTHI
cszHocTH. [lyTu Ha rpade. DitnepoBs! 1 ['aMUIBTOHOBEI ITYTH.



Coaepixanue Kypca reoMeTpuu
IloBTOpPEHME
Pemenue 3agau ¢ npuMeHeHHEM CBOMCTB (UI'yp Ha MJIOCKOCTH. 3aJlaud Ha JI0Ka3aTeJIbCTBO U
IIOCTPOEHHUE KOHTpHpuMepoB. Mcnonp3oBaHue B 3ajayax MPOCTEHIIMX JIOTMYECKHUX IpaBHIL
Pemenne 3a1a4 ¢ UCIOJIB30BaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOLIEHUHN B IPSAMOYTOJbHBIX
TPEyrodbHUKaX, (AKTOB, CBS3aHHBIX C 4YeThIpeXyroJbHMKaMu. PemeHue 3amad ¢
UCIOJIb30BaHUEM (DaKTOB, CBA3aHHBIX C OKPYXHOCTSAMM. PelieHue 3agay Ha M3MepeHHs Ha
IUIOCKOCTH, BBIYMCIIEHHWE JJIMH W Iuvlouianed. PemieHwe 3amady ¢ NOMOIIbIO BEKTOPOB U
KOOpJUHAT.
Harnsoaas crepeomerpus. Ourypsl u ux uzodpaxenus (kyO, mupammia, npusma). OCHOBHBIE
IIOHATUS CTEPEOMETPHUHU U UX cBoicTBa. CeueHus KyOa U TeTpaszpa.
Touka, npsMas U MJIOCKOCTh B IPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUM U CIEACTBUS U3 HHX.
B3aumHoe pacnosoxeHue npsMbIX U IUIOCKOCTEN B IpocTpaHcTBe. llapamiensHoCTh NpsIMBIX U
IUIOCKOCTEN B mpocTpaHcTBe. M300paykeHue MpOCTEHIIMX MPOCTPAHCTBEHHBIX (UIyp Ha
IIJIOCKOCTH.
PaccrosHus Mexy GpurypamMu B IpOCTPAHCTBE.
VYriel B npoctpadcTBe. [lepneHInKysipHOCTb NPSAMBIX U INIOCKOCTEH.
[Ipoekmus urypsl Ha mIOCKOCTh. IIpU3HAKKM TEPHEHIUKYIAPHOCTH MPSMBIX U TUIOCKOCTEH B
npocrpaHcTse. Teopema o TpEX NepneHIUKYIsIpax.
Mpuororpannuku. [lapannenenunesn. CBoiicTBa HpsIMOYroJIbHOTO Mapasuienenunena. Teopema
[Tudaropa B mpocrpanctBe. Ilpusma u nupamupa. [lpaBunbHas nupamuja M IMpaBUIIbHAsS
npusMa. [Ipsmas nupamuga. SIeMeHThl IPU3Mbl U TUPAMU/IBL.
Tena BpameHus:: UWIMHAP, KOHYC, chepa U map. OCHOBHbIE CBOWCTBAa IMPSIMOI0 KpyroBOIO
LHWIMH]IpA, IPSIMOTO KpyroBoro konyca. 3o00pakeHue Ten BpalleHus Ha MJI0CKOCTH.
[IpencraBneHne 00 yCEYEHHOM KOHYCE, CEUEHHUs KOHyca (mapaijiellbHO€ OCHOBAHUIO H
MIPOXOJSIIee Yepe3 BEpPIINHY), CeUeHHs LWIMHIApa (HapauielbHO M NEPHEHIUKYISIPHO OCH),
cedeHus mapa. PassepTka MWINHIpPA U KOHYCA.
[Ipocreiimne xKOMOMHAIMM MHOTOIPAaHHUKOB W TEJ BpalleHUs MexIy coOoil. Brruucnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX (UTyp (pedpa, AMaroHaNHU, YIibl).
[Inomane MOBEPXHOCTH NMPaBUIBHOM NMHUPAMHUIBI U NpsAMOM NpusMel. Ilnomanes mosepxHocTH
IIPSIMOTO KPYTrOBOT'O LIMJIMHAPA, IPSAMOT0 KPYrOBOrO KOHYyca U I1apa.
[Tonsitue 06 o6beme. OOBEM MUpPaMUJIBI U KOHYCA, TPU3MBI U IUHIpa. O0beMm mapa.
ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKY MJIOLIA MU MTOBEPXHOCTEH U
o0bemMamMu MOAOOHBIX TEI.
JIBM>KEHHsI B NPOCTPAHCTBE: MapajuIebHBIA NEPEHOC, LIEHTPaIbHAs CUMMETPHUS, CUMMETpUs
OTHOCUTENBHO TUJIOCKOCTH, TOBOpOT. CBoMcTBa JBMXKEHUW. [IpuMeHeHune IBWXKEHUW TpU
pelIeHnN 3a1au.
BexTopsl 1 koopauHaThl B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4YHCIIO,
yroJl MeK1y BekTopaMu. KoiHeapHble 1 KOMIUIaHapHbIE BEKTOPBL. CKaIspHOE NPOU3BEACHUE
BEKTOpPOB. Teopema 0 pa3joKEeHHH BEKTOpa IO TPEM HEKOMILJIaHApHBIM BeKTOpaM. CKalsspHOE
IIPOU3BEICHNE BEKTOPOB B KOoopAuHATax. [IpuMeHeHHEe BEKTOpPOB IpU pELIEHMH 3a1ad Ha
HaXO0XJICHHUE PACCTOSIHUM, JUTHH, TUIOIIa el 1 00bEMOB.
VYpaBHEHHE IUIOCKOCTH B NPOCTpAaHCTBE. YpaBHeHHE cepbl B mpocTtpaHcTtBe. Popmyna amis
BBIYHCIIEHUS PACCTOSHUS MEXAY TOUYKaMHU B IIPOCTPAHCTBE.



YacoB, OTBOAMMBIX HA OCBOEHHE KAXKI0H TeMBbI

Pazgen 3. TemaTuuyeckoe NIaHHPOBAHHE ¢ YKa3aHHEM KOJUYeCTBA

Ne KommuectBo
n/n Tema 4acoB
10 k1acc
Kypc: Aneebpa u navana mamemamuyecrkozo ananuza (136 uacos)
1 [ToBTOpEHHME W  paclHIMpeHUE  CBEACHHH O  MHOXeCTBaX, | 20 u
MaTeMaTHYECKOM JOTHKe U (PYyHKLIHUSAX.
2 Crenennas GyHKIHS. 2] 4.
3 Tpuronomerpuueckue QyHKIUH. 31 4.
4 Tpuronomerpuyeckue ypaBHEHHS U1 HEPABEHCTBA. 24 y,
5 [IpousBogHas U €€ MpUMEHEHHUE. 33 u.
6 [ToBTOpEeHMEe Kypca anreOpbl M Hayal MaTeMaTHYECKOI0 aHAJIN3a. 7 u.
Bcero 136 u.
Kypc: I'eomempus (68 uacos)
7 BBeznenue B crepeomMeTpuio. 94
8 [TapannensHOCTh B IPOCTPAHCTBE. 15 u.
9 [lepnieHAUKYIAPHOCTD B IPOCTPAHCTBE. 27 u.
10 MHororpaHHuKH. 154.
11 [ToBTOpEeHME U cucTeMaTu3alys y4eOHOro MaTepuaia. 2
Bcero 68 u
Hroro 3a 10 kaacce 204 4.
11 kace
Kypc: Anecebpa u navana mamemamuyecrkoco ananuza (136 uacos)
12 [Toka3zarenbHas u norapupmudeckas GyHKIUS. 36 4.
13 WHuTerpan u ero npuMeHEHue. 14 4.
14 OnemeHThl KoMOMHaTopuku. bunom HeroToHa. 13 4.
15 DJIEMEHTHI TEOPUU BEPOSITHOCTE. 26 4.
16 IToBTOpEHME. 11 4.
17 [ToBTOpeHue Kypca anreOpbl U Haual MaTEMaTHYECKOT0 aHAJIN3A. 36 u.
Bcero 136 4.
Kypc eceomempus (68 uacos)
Tesa 1 MOBEPXHOCTH BPALLICHUS 20
KoopauHnats! 1 BEKTOPBI 31
3aKIIOuNTEIbHOE TMOBTOPEHHE TMpPU TMOArOTOBKE K HTOroBoi | 17
aTTECTaIlHH.
Bcero 68 u
Hroro 3a 11 kinacc 204 u.




