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MHNOACHUMTEJIBHASA 3AIINCKA

Pabouas nmporpamma no yueOHOMY MpeaMeTy «MaremaTuka» ais 11 kmacca paspaborana Ha
OCHOBE CJIETYIOIIUX HOPMATUBHBIX IOKYMEHTOB:

o denepanbHbIii  TOCYIApCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT CPEAHET0  OOIIEeTro

oOpasoBaHus ;

o denepanbHBIN NIepeueHb YUCOHUKOB (JICHCTBYIOIIHN ),

e OcHoBHas oOpa3oBarelbHasg IIporpamma cpegHero oOmero oOpaszoBanus MBOY
«ITobemunckas COILl»;

o [Ilonoxenne o pabouedl mporpamme ydeOHOro mpeamera, kypca MBOY «llobenuHckas
COLI»

e VYyebHblil mnaH cpennero obmero oopasoanus MbOVY «Ilobenunckas COLL» Ha Tekymimii
y4eOHBIN TOT;

e TonoBoii kanengapubIil yuebnsiit rpaduk MbOVY «lobenunckas COLL Texymuid yaeOHbIi
roJ.

I1pu cocraBiiennu paboueil mporpaMmbl ObIIM UCTIONIB30BAHBI CIIEAYIOLINE yIeOHO-
METOAMYECKHE MaTepUalIb:

1. JI.C.Aranacsn, B.®.byry3os, C.b.Kangomues. ['eomerpus. [IporpamMmbl
obmieoOpazoBarenbHbIX yapexaenuii 10-11 kmacest /Coct. Bypmucrposa T.A. — M.:
IIpocseenne

2. Caaksan C.M., byry3os B.®. N3yuenue reomerpun B 10-11 knaccax. Kuura s
yuutens.-4-e uzg. nopad. M.Ilpocsenienue

3. 3uB b.I'. 'eomerpus. Aunaktuueckue Mmatepuanbl 11 kiace (ba3oBerit u mpod.
ypoBuH)10-e u3a.-M.IIpocsenienue.

B cootBercTBUM ¢ y4eOHBIM TJIAaHOM | KajJeHIapHbBIM yueOHbIM rpaduxom MBOY
«ITo6enunckas COII» na 2023-2024 y4eOHBII TOJ Ha M3yuyeHHUE TeoMeTpuu oTBoauTcs 11
KJacc - 68 yacoB

[lenn u 3a7aum B aBTOPCKUX MpOrpaMMax Io:«Anredpa 1 Hadaia MaTeMaTHIECKOTO aHAJIN3a» U
«I'eomerpusi» B 11 kmaccax cooTtHocsaTcs ¢ uensamu u 3agadamu OOII OO0 MBOVY
«[Tobemnuckas COILLD»

CopepxaHue B TEOPETUUYECKOW M MPAKTHUECKON yacTu paboueit mporpammbl ans 11
KJIACCOB HE OTJIMYAETCA OT aBTOPCKUX Mporpamm, Tak kak g peanuzauun OOIT OOO mkona
UMeeT HeoOX0IMMOe MaTepHaIbHO-TEXHHUECKOE 00eCTIeYeHNE.

OBIIASA XAPAKTEPUCTUKA YYEBHOT O IIPEIMETA
[IpakTHyeckas 3HAYMMOCTh LIKOJBHOTO Kypca T€OMETpUM OOYCIIOBIIEHA TE€M, UTO €€ 0OBbEKTOM
ABIISIOTCS NMPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHbIE OTHOLIEHUS JEHCTBUTEIBHOIO MHUPA.
['eomerpuueckass MOJArOTOBKa HeoOXoauMma JUis TMOHUMAaHMS TNPUHIMIIOB YCTPOMCTBA U
WCIIOJIb30BAaHUSI COBPEMEHHON TEXHHUKH, BOCIIPUATHS HAyYHBIX U TEXHUYECKUX NOHATHN U UIEH.



Maremartuka sIBISIETCS I3bIKOM HaYKH U TeXHUKHU. C e€ MOMOIIbI0 MOJIETUPYIOTCS U U3Y4arOTCs
SBJICHUS Y IPOLECCHI, MPOUCXOISALINE B IPUPOE.

['eomeTpus sSBIsSETCS OAHUM W3 OMOPHBIX MPEAMETOB CTapIIEH INKOJBI: OHA OOECIIeYHBAET
W3y4YEHUE IPYrux JUCUUIUIMH. B mepByro odepenp 3TO OTHOCUTCS K MpPEAMETaM €CTECTBEHHO-
HAY4YHOTO IIMKJIa, B YAaCTHOCTU K (pr3mke. Pa3BUTHE JTOTHYECKOTO MBIIUICHUS yJalluXcs Mpu
00y4eHHHU T€OMETPUU CIIOCOOCTBYET YCBOCHHIO IPEIMETOB I'YMaHUTAPHOTO [IUKJIA.
[IpakTHyeckne yMEHHS M HABBIKM '€OMETPHYECKOTO XapakTepa HeOOXOIUMBI Uil TPYIOBOH U
pohecCuOHANBHOM MOATOTOBKH IKOJIBHUKOB.

Pa3Butne y ywalmuxcss NpaBUIBHBIX IHPEJCTABIECHUNH O CYIIHOCTM U IPOUCXOKICHUU
FEOMETPUUYECKUX a0CTPAKLUN, COOTHOIIEHUU PEAbHOTO U UJEAIIbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKOW HAyKOH SIBIICHUU U IIPOLIECCOB PEAIBHOIO MHMPA, MECTE T€OMETPUU B CUCTEME
HAayK M pOJIM MAareMaTHYeCKOr0 MOJEIMPOBAHHUS B HAy4YHOM IIO3HAHUU U B IPAKTHKE
CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YYAIIMXCS, a TaKke (OPMHUPOBAHUIO
KAayeCTB MBIIUICHUS, HEOOXOAMMBIX [UIsl aJanTalid B COBPEMEHHOM HH(GOPMAIMOHHOM
oOuiecTse.

TpeOys oT yyammxcsi yMCTBEHHBIX U BOJIEBBIX YCHIIHMM, KOHIIEHTPAIIMH BHUMaHUs, aKTUBHOCTH,
pPa3BUTOrO  BOOOpa)KE€HUS, TEOMETPUSl  pa3BUBA€T HPABCTBEHHBbIE YEPThl  JIMYHOCTHU
(HaCTOMYMBOCTb, I1ENEYCTPEMIEHHOCTh, TBOPYECKYID aKTHBHOCTh, CaMOCTOSITEIBHOCTD,
OTBETCTBEHHOCTh, TPYJOJIIOOHME, [UCHUIUIMHY ¥ KPUTHYHOCTH MBIIUICHUS) U yMEHUE
apryMEHTUPOBAHHO OTCTaMBaTh CBOM B3TJISAbI M YOGKACHUS, a TAKXKE CIIOCOOHOCTh MPUHUMATh
CaMOCTOSITENIbHBIE PEIICHMUS.

['eomeTpusi CyIIECTBEHHO pacIIMpsSET KpPYyro3op YYalluxcs, 3HaKOMs HX C HMHAYKLIHEH u
JIeayKinuen, oO0OOIEeHNeM ¥ KOHKPETH3alHel, aHalM30M W CHUHTE30M, KiIaccupuKamuen u
CUCTeMaTH3aluel, adbCcTparupoBaHueM, aHalorveld. AKTMBHOE HCIIOJIb30BaHUE 3a/lad Ha BCEX
ATanax y4eObHOro mpouecca pa3BUBaeT TBOPUYECKHUE CIOCOOHOCTH IIKOJIbHUKOB.

[Ipu oOy4yenun reomeTpuu GOPMUPYIOTCS YMEHHsI M HaBBIKM YMCTBEHHOIO Tpyda —
IUTAaHUPOBAHUE CBOEW pabOThl, MOUCK pPALMOHAIBHBIX MyTel €€ BBINOJHEHUS, KpUTHYECKas
OlIEHKa pe3yibTaToB. B mpomecce oOydyeHHMs TeOMETpUH UIKOJbHUKH JOJKHBI HAyYUThCS
U3JlaraTb CBOM MBICIM SICHO M HCYEpIBIBAIOIIE, JIAKOHUYHO M EMKO, NMPUOOPECTH HaBBIKU
YETKOT0, aKKypaTHOTO U TPAMOTHOT'O BBIMOJHEHUS MATEMATUUECKUX 3aIUCeH.

Baxueiimein 3agadyeil NpenoJaBaHUs IIKOJBHOTO Kypca TE€OMETPUM SIBISETCS PpPa3BUTHE
JIOTUYECKOT0 MBINUIeHHs ydamuxcsa. CaMu OOBEKThl TE€OMETPUUECKHUX YMO3AKIIOYCHHH U
IPUHSTHIE B TEOMETPUU MIPaBUJIa X KOHCTPYUPOBAHMSI CLIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUI
00OCHOBBIBAaTh M JIOKa3bIBaTh CYKJEHHUS, TPUBOAUTH UETKHWE OMpPEIEICHUs, Pa3BUBAIOT
JIOTUYECKYIO0 MHTYULMIO, KPATKO M HAIJISIIHO BCKPBIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOEHUI U
yuaT UX MPUMEHEHHI0. TeM cambIM TeoOMeTpHs 3aHHUMaeT Beayllee MecTo B (OPMHUPOBAHUU
HAyYHO-TEOPETHUYECKOI0 MBILIUICHUS MIKOJbHUKOB. PackpbiBas BHYTPEHHIOI TapMOHHIO
MaTeMaTUKH, (POpMHpYsI MOHUMaHHE KpPacOThl M H3SIIECTBA MATEMAaTUYECKUX PACCYKICHHIM,
CIOCOOCTBYSl BOCTIPUSITUIO T€OMETPUUYECKUX (DOPM, YCBOEHUIO MOHATHS CUMMETPUH, T€OMETPHS
BHOCUT 3HAQUMTEJIbHBIN BKJIAJl B ACTETUUYECKOE BOCHUTaHUE ydamuxcs. E€ m3yuenue pa3BuBaeT
BOOOpa)keHUE IIKOJBHUKOB, CYIIECTBEHHO OOOramiaer M pa3BUBAaeT HMX IPOCTPAHCTBEHHbBIE
MpPEICTABIICHHUS.

['eomeTpuyeckoe o0Opa3oBaHWE SBISETCS OOSA3ATEIHPHOM W HEOTHEMJIEMOW YacThiO OOIIEro
0o0pa3oBaHUs Ha BCEX €ro CTymeHsx. M3yueHue kypca reoMeTpuy Ha 6a30BOM YPOBHE CTAaBHUT
CBOEH LeIbI0 MOBBICUTH OOIEKYIbTYPHBIH YPOBEHb YeNOBEKa M 3aBEpIIUTh (OpMHUpPOBAHUE
OTHOCHUTEJIBHO  IIEJIOCTHOW CHCTEMBl TI'E€OMETPUYECKUX 3HAaHUM Kak OCHOBBI  JIIOOOU
npodeccuoHaNbHOM e TeIbHOCTH, HE CBA3aHHOM HETIOCPECTBEHHO C MAaTEMAaTHUKOM.

Ha yray6néaHom ypoBHe B 3aBHUCHUMOCTH OT HOTPEOHOCTEH OO0Yy4aroIMXcs BO3MOKHO
U3Yy4YEeHHE Kypca I€OMETPHHM Ha JBYX YPOBHSX: JJISl MOATOTOBKHU CIEIHAIMCTOB HWHKEHEPHO-
TEXHUYECKOTO MPOGUIIs U KaIpOB ISl HYK] HAYKH.



B coorBerctBumM ¢ mnpuHsAToM KoHuenmueidl pa3BUTHS MaTeMaTH4ecKOro OOpa3oBaHUS B
Poccuiickoit ®deneparuu MareMaTtuueckoe o0Opa3oBaHWE JOJDKHO peIiaTh, B YaCTHOCTH,
CJIEYIOIINE KIIFOYEBBIC 3a1a4H:

— [PEeAoCTaBISATh  KaXJIOMy oOOydaroleMycsi BO3MOXHOCTb  JOCTHXKEHHS  ypOBHS
MaTeMaTHYECKUX 3HAHUI, HEOOXOIMMOTO IS TabHEHIIEH yCIIeITHON KU3HU B OOIIECTBE;

— o0ecrnieynBaTh HEOOXOAMMOE CTpaHE YHUCIIO BBIMYCKHMKOB, MaTeMaThyecKas IMOATOTOBKa
KOTOPBIX JIOCTATOYHA JJIsi TPOJOJDKEHHS OOpa3oBaHUs B PA3IUYHBIX HANPABICHUAX U IS
MPAaKTUYECKOW JIESATENIBHOCTH, BKJIIOYas IMPENOJaBaHUE MATEMATHKH, MaTeMaTH4YeCKue
UCCIIeI0OBaHus, paboTy B cepe HHPOPMAITMOHHBIX TEXHOJIOTUH U Jp.;

— B OCHOBHOM 00IIeM H cpegHeM oOimeM o00pa3oBaHUM HEOOXOIUMO MPEAYCMOTPETh
MOJATrOTOBKY OOYYalOIIMXCS B COOTBETCTBUMHU C MX 3alPOCaMU K YPOBHIO IOJATOTOBKH B cdepe
MaTeMaTUYeCKOro 00pa3oBaHMs.

COOTBETCTBEHHO BBIJCIISAIOTCS TPH HANPABJICHUS TPeOOBAaHUN K pe3ybTaTaM MaTeMaTHYEeCKOTO
00pa3zoBaHwUsI:

1. IlpakTHKO-OpUEHTHPOBAHHOE MaTeMaTHUeCKOoe 00pa3oBaHue (MaTeMaTHKa JIJIs )KU3HH).

2. Matemaruka JjIsl HCTIOIb30BaHUS B MPOECCHH, HE CBA3aHHOM C MaTeMaTUKOM.

3. TBopueckoe HalpaBlIeHHE, HA KOTOPOE HAleJIEHbl T€ 00y4Yarolluecs, KOTOpPbIE IIAHUPYIOT
3aHUMAaThCS TBOPYECKOW W HCCIEAOBaTENbCKOM paboTol B 0ONacTH MaTeMaTHKH, (PU3UKH,
SKOHOMHUKH U JPYTUX 00IACTAX.

B cootBerctBun ¢ 3akoHoM «0O06 oOpasoBanuu B Poccuiickoit @enepanumn» (ct. 12 m. 7)
OpraHM3aliy, OCYIIECTBISAIONINE 00pa30BaTENbHYIO AESITENbHOCTD, PEATU3YIOT 3T TpeOOBaHUs
B 00pa3oBaTeIbHOM MpOIEcce ¢ YUETOM MPUMEPHON OCHOBHOM 00pa3oBaTeIbHON MPOTpamMMBbl
KaK Ha OCHOBE Y4€OHO-METOJMYECKUX KOMIUIEKTOB COOTBETCTBYIOLIEIO YPOBHS, BXOJSIIMX B
®epnepanbubiil nepeueHb MOuH P®, Tak U ¢ BO3MOXKHBIM UCIOJIB30BAHUEM MHBIX UCTOYHUKOB
yueOHo nHpopMaIK (yaeOHO-METOAMYECKUE TOCO0us, 00pa30BaTEIIbHBIC TIOPTAITBI U CANTHI U
ap.).

B coorBerctBuUM ¢ TpeOoBaHMSIMM B IpOrpaMMax BbIIEJIEHBI [Ba YpPOBHSA: 0a30BbIi U
yriayO0J¢HHBIN.

[lenn ocBoeHUs MporpaMMbl 6a30BOr0 YpOBHSI — OOEcleuyeHue BO3MOKHOCTH HCIOJIb30BAHUS
MaTe€MaTU4YeCKUX 3HAaHUM U YMEHHUHW B IIOBCEAHEBHOM MXM3HU U BO3MOKHOCTH YCIIELIHOI'O
OPOJODKEHHUsT O0pa3oBaHMsI 1O  CHEHMATbHOCTSM, HE CBA3aHHBIM C  [PUKIAAHBIM
MCIIOJIb30BAaHUEM MATEMATUKH.

[TporpamMma yriyOon€HHOro ypoBHS NpeAHa3HaueHa Uil MPO(UIBHOTO M3y4E€HHUsS MaTeMAaTHUKH;
OpU  BBIIOJHEHWH OSTOH MPOrpaMMbl IPEIbSABIAIOTCS TpeOOBaHMs, COOTBETCTBYIOLIHE
HAIpPAaBJIEHUIO «MaTeMaTHKa Ui NpOopEeCCUOHATBHON JIEATENbHOCTHY; BMECTE C TEM BBIITYCKHHUK
HOJIy4aeT BO3MOXKHOCTh U3YUYUTh MaTeMaTUKy Ha ropasio 0ojiee BHICOKOM YPOBHE, UTO CO3acT
byHIaMeHT JUIs NajdbHEeHIIero cepbE€3HOro N3y4eHHsl MaTeMaTHKHU B BY3e€.

O0masi xapakTepucTHKa Y4yeOHOro mnpeamera. [‘eomerpuueckoe oOpa3oBaHUE HIpaeT
BaXHYIO POJIb U B NPAKTUYECKOM, M B JyXOBHOM >kM3HM oOmiectBa. IIpakTnueckas cropoHa
CBSi3aHA C CO3JaHUMEM M IPUMEHEHHEM HWHCTPYMEHTapHs, HEOOXOAMMOIO 4YeJIOBEKYy B €ro
MIPOJYKTUBHOW JESATENBHOCTH, JyXOBHAas CTOPOHA — C MHTEUIEKTYaJIbHBIM pa3BUTHEM
4eJ0BeKa, POPMHUPOBAHUEM XapaKTepa U 0OIIEeH KyJIbTypHlI.

be3 KOHKpETHBIX T€OMETPUYECKHX 3HAHWW 3aTPyJHEHBI BOCHPHUATHE W HHTEPIPETALNs
OKpY’Kaloliero Mupa, Mano3d@exkTrBHa NOBCEAHEBHAS MpPaKTUUeCKash AeaTelbHOCTh. Kaxomy
YEJIOBEKY B CBOEH KU3HH NPUXOJNUTCS BBINOIHATH PACUETHI, BIAIETh PAKTUYECKUMU ITPUEMaMU
reOMETPUYECKUX M3MEPEHMH W MOCTPOCHHMH, YUTaTh MH(OpMAIUIO, MPEACTABICHHYIO B BHJIE
YEPTEKEH, COCTABIIATh HECIOKHBIE AITOPUTMBI U JIp.

JUis KU3HU B COBPEMEHHOM OOIIECTBE BaXKHBIM SBJsieTCs (POpMUpOBaHME MATEMaTHYECKOTO
ctwig  MbiieHUs.  OOBEKThl  MaTeMaTHYeCKMX  YMO3AKIIOUeHWH W TpaBWia  HX
KOHCTPYUPOBAHMS BCKPBIBAIOT MEXAHM3M JIOTMYECKHX MOCTPOCHMH, BbIpabaThIBAIOT YMEHHUs
dbopMynupoBaTh, 000CHOBBIBATh U JOKa3bIBaTh CY)KJIEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE
MbIIIeHHE. ['eoMeTpur MPUHAIICKUT BeAylIas poyib B (POPMUPOBAHMU AINTOPUTMUYECKOTO



MBIIUICHUS, PA3BUTUM YMEHUH JEUCTBOBATh 110 33JJaHHOMY alroputMmy. B xone peuenus 3anad
— OCHOBHOM Yy4eOHOH JesATEeIbHOCTH Ha YpPOKaX I€OMETPUM — pPa3BHBAIOTCSA TBOpYECKAs U
MnpukjaagHas CTOPOHbI MBIIIJICHHA.
OOyuenue reomMeTpuM Aa€T BO3MOXKHOCTb pa3BUBaTh y YYALIMXCSH TOUYHYIO, SKOHOMHYIO M
UHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh Haubojee MOIXOASIINE S3BIKOBBIE (B YAaCTHOCTH,
CHUMBOJIMUYECKHE, TpapueCcKue) CpeaCTBa.
['eomerpuueckoe o0Opa3oBaHHWE BHOCHUT CBOM BKJIag B (opMupoBaHue oOIIEH KyJIbTyphl
yenoBeka. HeoOXOqUMbIM KOMIIOHEHTOM OOIeH KyJIbTyphl sIBiIs€TCSl OOIlee 3HAKOMCTBO C
METOAaMU IIO3HAaHUA HeﬁCTBHTeHBHOCTH, IpeACTaBJICHUC O MCTOAAX MATCMATUKHU, UX OTIIMYUAX
OT METOJIOB €CTECTBEHHBIX U I'YMaHMTapHbIX HayK, 00 OCOOCHHOCTSIX NMPUMEHEHHsI T€OMETPHU
AJid pCHICHU A MPUKJIAAHBIX 3aa4.
N3yueHne reoMeTpur CIOCOOCTBYET ACTETUYECKOMY BOCIUTAHMIO 4YEJIOBEKAa, MOHUMAaHHIO
KpPacoThl M M3ALIECTBA MAaTEeMaTHYECKUX PACCYXIEHUH, BOCHPUATHIO T€OMETPUUYECKHX (hopM,
YCBOEHHIO UJIEH CUMMETPHH.
HCTOpI/IH Pa3sBUTHUA TrCOMCTPHUU I[aéT BO3MOXHOCTD HOITOJHUTH 3al1aC UCTOPHUKO-HAYYHBIX 3HAaHUH
HIKOJIBHUKOB, CPOPMHUPOBAThH Y HUX MPEJCTABICHUS O T€OMETPUHN KaK 4acTu 00IedeI0BeYecKoi
KYJIbTYPHI. 3HAKOMCTBO C OCHOBHBIMH HCTOPUUYCCKHMMHU BEXaMU BOSHMKHOBCHHA U pa3BUTUSA ITOH
HAayKH, CyJp0aMU BEJUKUX OTKPBITUI, MMEHAMH JIOEH, TBOPUBIIMX HAYyKy, JOJKHO BOWTH B
MHTEJUICKTYaJIbHBIN 0arax Kakaoro KyJbTYpPHOTO YEIIOBEKa.
Copnepkanue reomeTpuueckoro obpaszoBaHus (opmupyercs Ha ocHoBe DyHIaMEHTAIbHOTO
Spa MKOJIBHOTO MaTEMAaTHIECKOTO 00pa30BaHUsI.
OHO mpencTaBlIeHO B BHJE COBOKYIHOCTH COJAEPIKATENBbHBIX JIMHUH, PacKpbIBAIOIIUX
HarnotHeHHe ~ DYHAaMEHTATBHOTO  siipa  IIKOJIBHOTO — MAaTeMaTH4ecKoro  0Opa3oBaHUs
OPUMEHHUTENBHO K CTaplIel LIKoJe.

MECTO NPEAMETA B YYEBHOM IIJIAHE
bazucHblil yueOHbI (00pa3oBaTeNbHbIN) IUIAH JUIS H3YYEHUS NpeiMeTa T'€OMETPHs OTBOJUT
2y B 11 knacce.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA KYPCA TEOMETPUN
Jlis ycrientHoro nmpoaosbKeHHUsl 00pa3oBaHMsl MO CHEHHUAIbHOCTSM, CBSI3aHHBIM C MPUKIIAIHBIM
UCIIOJIb30BaHWEM MaTeMaTtuku (l-i  ypoBeHb IUIAHUPYEMBIX pEe3YyJIbTAaTOB), BBITYCKHHUK
HAYYMTCS, a TaKKe MOJYYHT BO3MOKHOCTh HAYYHThCH s 0OeCreyeHHs BO3MOXKHOCTHU
YCIELIHOT0 MPOJIOJKEHUSI 00pa30BaHMsI MO CHELHUAIbHOCTSAM, CBSI3aHHBIM C OCYLIECTBJIEHUEM
HAY4YHOH U MCCIIeJOBATENbCKON JEsATEIbHOCTH B 0OJACTH MAaTeMaTHKU U CMEXHBIX Hayk (2-#
YPOBEHb IUTAHUPYEMbBIX PE3YJIbTATOB, BBIACICHO KYPCUBOM):
I'eomerpus
— BJIAACTb TCOMETPUUCCKUMU MMOHATUAMU ITPHU PCIICHUU 3a/ia4 U IMTPOBCACHUN MATCMATHUYCCKUX
pacCyKIEHUN;
— CaMOCTOSITENIbHO (POPMYJIMPOBATh OMpPENEICHHUs] T'e€OMETPUUECKUX (UTYp, BBIIBUTAThH
TUIOTE3bl O HOBBIX CBOWCTBaX M INpH3HAKaX IeOMETpHYEcKuX (uryp m oOOCHOBBIBATH WIIH
onpoBepraTh MX, 0000IIaTh WM KOHKPETU3MPOBATh PE3YylbTaThl Ha HOBBIE KIACCHl (QUTYD,
MIPOBOJUTH B HECIIOKHBIX CIYYasX KIACCUPHUKAIMIO (GUTYD MO Pa3IUYHBIM OCHOBAHHSIM;
— HCCIIEIOBaTh YEpTEeKH, BKIOYash KOMOMHAIMKM (UTYp, U3BJIEKAaTh, MHTEPIPETUPOBATH M
npeoOpa3oBbIBaTh HH(POPMALIKIO, IPEACTABICHHYIO Ha YepTexkax;
— peuaTrhb 3aaa4u reOMETPUUICCKOro COACPIKAHUA, B TOM YHUCIIEC B CUTyallUdAX, KOrJla aJlrOpUTM
pelIeHuss He cJelyeT SBHO W3 YCJIOBHUS, BBIIOJHATH HEOOXOAMMBIE IJsl pEIIeHHs 3aJadu
JOMOJIHUTEIIBbHBIC IMTOCTPOCHUA, NCCIIEA0BATHE BOSMOKHOCTD ITPUMEHCHUA TCOPEM U (bOpMy.]'I JJIsA
pelIeHus 3a/1a4;
— yMeTh (OPMYIUPOBATH U I0KA3bIBATH TEOMETPUUYECKUE YTBEPKICHUS;
— BJIQJETh NNOHATUAMH CTEPEOMETPUH: NIPU3MA, NapaJUIEIIENIUIIE]], TUpaMua, TETPAdP;
— UMETb IIPEJCTABICHUS 00 aKCHOMaX CTEPEOMETPUH U CIEICTBHUIX U3 HUX M YMETh IPUMEHSTh
HX IIpU PEIICHUH 3a1a4,



— YMETh CTPOUTH CEYCHHS] MHOTOTPAHHUKOB C WCIOJIH30BAHUEM PA3IMYHBIX METOJOB, B TOM
YHCIIe METOIa CIIEIOB;

— HUMETH MPEJICTABIICHUE O CKPEIIUBAIOLINXCS MPSMBIX B IIPOCTPAHCTBE M YMETh HAXOAUTh YOI
U PACCTOSTHHE MEXKIY HUMH;

— TPUMEHSATh TEOPEMbl O MAPAJUIETBHOCTH MNPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE TNPHU
pCILICHUH 33]1a4;

— yMETh MPUMEHSTH NapaJlIebHOE POSKTHUPOBAHUE [T H300paskeHus puryp;

— yMEThb MPUMEHSTh NEPICHINKYISIPHOCTH PSIMOU U TUIOCKOCTH TPH PEIICHUH 33]1a4;

— BJIQJICTh MOHSATUSAMHU OPTOTOHAILHOTO MPOCKTUPOBAHUS, HAKIOHHBIX U MX MPOCKIHHA, YMETh
NPUMEHSTH TEOPEMY O TPEX MEPIICHANKYIISAPAX MPU PEIICHUH 3a]1a4;

— BIAQJETh TOHATHSMHM pPACCTOSHUS MEXIy (urypaMu B NPOCTpaHCTBE, OOIIETO
NEPIEHINKYIISPA JBYX CKPEIIMBAIONINXCS MPSMBIX M YMETh IIPUMEHSATh UX TIPU PEIICHUU 3a/1a4;
— BJAQJETh TMOHSATHEM yIJIa MEXKIY NPSIMOH M TUIOCKOCTBIO W YMETh MPUMEHSTH €ro IMpHu
pCIICHUH 33]1a4;

— BJAJETh MOHATUSAMH JBYIPAaHHOTO YIJIA, YIia MEXIy IUIOCKOCTSMH, MEPIEHANKYISIPHBIX
IUIOCKOCTEH M yMETh MPUMEHSATH UX TIPU PEIICHUU 3a/1a4;

— BIJIQJICTh MOHATHAMHU MPHU3MBI, ApaJUIeIIENUIe a ¥ TPUMEHITh CBOMCTBA Mapajliesienumnea
NPU PEUICHUU 33/1a4;

— BJIAJETh MOHATHUEM IMPSIMOYTOJIBHOTO IMapauleieNuIiela U MPUMEHATh €r0 NPU pEIICHUH
3ajay;

— BJIQJICTh TMOHSATUSMHU THUPAMUIBI, BUIOB IMMHUPAMHJ, DJIEMEHTOB MPABUIHHOW MUPAMHILI U
YMETh IPUMEHSTh UX MIPH PELIICHUU 3371a4;

— umems npedcmasienue o meopeme Jiiiepa, TPaBUILHBIX MHOTOTPAaHHUKAX;

— BJIAJICTh MOHATHEM IUIOIIAJNA MOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh MPUMEHSATH €ro MPH
pelIeHNH 3a1ad;

— BIIQJICTh MOHATUSAMU Tella BPALICHUS, CEUCHUS IMIIMHAPA, KOHYCa, Iapa U chepbl U YMETh
MPUMEHSITh UX TPU PEIICHUH 3a/1a4;

— BJAJeTh TMOHATHEM KacaTeNbHBIX MPSMBIX U IUIOCKOCTEH U YMETh MPUMEHSTH €ro MpHu
pelIeHNH 3a1ag;

— UMETh NPEICTABJICHUS O BIHCAHHBIX M OMUCAHHBIX cepax M yMeThb MPUMEHATh UX TPH
pelIeHNH 3a1ad;

— BIIAJICTh MOHATHAMHU 00bEMA, 00BEMOB MHOTOTPaHHUKOB, TEIl BPAIllEHUs U IPUMEHSAThH UX MPH
pelIeHNH 3a1ad;

— MMETh MpeCTaBIeHNE O pa3BEPTKE MUIMH]IPA U KOHYCA, IIOMIAAN TTOBEPXHOCTH IIMIIMHIPA U
KOHYCa M yMETh MPUMEHATH €T0 MPH PEeIICHUH 33/ad;

— UMETh IPEJICTaBICHHE O MO chephl U yMETh IPUMEHSTh €T0 MPH PEIICHUH 33/1aY;

— YMETh peliaTh 33/1a4i Ha KOMOMHAIIMY MHOTOTPAHHUKOB H TEJI BPAILICHHS,;

— HUMETh MpeACTaBIEHUE O MOAOOMH B MPOCTPAHCTBE U YMETh pellaTh 3aJayd Ha OTHOIICHUE
00BEMOB U IJIOLIA/IeH MOBEPXHOCTEN MOOOHBIX (DUTYD;

— umems npeocmasienue 06 aKkCUOMAMU4ecKom memooe,

— 81a0emb NOHAMUEM 2eOMEMPUYECKUX MeCm MOoYeK 8 NPOCMPAHCMEe U YMeMmb NPUMEHIMb
€20 0/ peueHus 3a0a4;

— yMemb NpUMEHAMb Ol peuwleHus 3a0ay CE0UCMEd MNIOCKUX U O08YCPAHHLIX Yello8
MpEXSPAHHO20 Y2la, meopembl KOCUHYCO8 U CUHYCO8 O MPEXSPAHHO20 Yeld;

— g1a0emb NOHAMUEM NEPREeHOUKVIAPHO2O CedeHUs NPU3Mbl U YMemb NPUMEHAMb e20 Npu
peutenuu 3a0a4;

— umems npeocmasierue 0 080UCMEEHHOCMU NPABUTbHBIX MHO20SPAHHUKOS,

— 81ademsv NOHAMUAMU YEHMPATLHO20 NPOEKMUPOBAHUs U NAPAJLIENbHO20 NPOEKMUPOBAHUSL U
NPUMEHAMb UX NPU NOCMPOEHUU CeYeHUTI MHO20CPAHHUKO8 MEMOOOM NPOEKYULL,

— umemsv npedcmasiienue 0 pa3eépmke MHO202PAHHUKA U Kpamyatiuem nymu Ha N08epXHOCMU
MHO202DAHHUKA,

— umems npedcmasienue 0 KOHUYECKUX ce4eHusx;



— umemb npeocmasienue 0 Kacaowuxci cgepax u KomMOUHayuu mei 6paweHus: u ymems
NPUMEHAMb €20 NPU peuleHUul 3a0ay;

— NPUMEHAMb NPU peueHuU 3a0ay QOopMyLy paccmosaHus Om mouku 00 NIOCKOCMU,

— 81a0emb Pa3HbIMU CHOCOOAMU 3A0AHUSL NPAMOU YPAGHEHUAMU U YMemb NPUMEHAMb UX Npu
peutenuu 3a0a4;

— NPUMEHSIMb NpU peueHuu 3a0ad U OOKA3AmenbCnee meopem GeKmopHbulll Memoo U Memoo
KOOpOUHAam;

—  umemdv npeocmasieHue 00 AKCUOMAX 00bEMA, NPUMEHAMb  GopMyabl  00bEMOB
NPAMOY20IbHO20 NAPALIeNenUnedd, NpusmMsl U NUPamudsl, mempa’sopa npu peueHuu 3a0ay,

— NpUMeHsIMb meopemvl 00 OMHOWEHUAX 00bEMO8 NPU pelleHUul 3a0ay;

—  HnpumeHAmMb uHmezpan Ol BbIYUCIEHU 00bEMO8 U NOBEPXHOCMel mell 8PaueHUs,
BbIUUCTIEHUS. NIOWAOU Cheputecko2o nosica u 00vbEma waposoco closi;

— umemdv npeocmasieHue o0 OBUINCEHUAX 6 NPOCMPAHCmee: NApalIelbHOM nepeHoce,
CUMMemPUYU OMHOCUMENbHO NIOCKOCHU, YEHMPATbHOU CUMMEMpPUU, n08OPOme OMHOCUMENbHO
APAMOU, BUHMOBOU CUMMEMPUU — U YMemb NPUMEHAMb €20 NPU peuleHul 3a0a,

— umemv npeocmasierue o0 niowaAoU OPMOSOHANIbHOU NPOEKYUL,

— umemv npeocmasieHue 0 MpEXSPAHHOM U MHOCOSPAHHOM Yeie U NPUMEHAMb CE0UCmEd
NIOCKUX Y2ll08 MHO202PAHHO20 Yelld NpU peulenuu 3a0ay;

— umems npedcmasgieHue 0 npeobpazo8anuyu No0ooUs, 2oMOMemuU U ymems NPUMEHAMb UxX
npu pewlenuuy 3a0a4; ymenms peuams 3a0adu Ha NI0OCKOCMU Memooamu CmepeomMempulL;

— yMemb npuMeHsms hopmyivl 005EM06 NpU peutenuy 3a0ay.

B noeceonesnoi scuznu u npu uzyueHuu Opyzux npeomenos:

— COCMAaBIAmMs € UCNONIL3OBAHUEM CBOUCIE 2eOMEMPUYECKUX Dueyp MamemamudecKue mMooenu
0/1 peuteHusi 3a0a4 NPAKmuyeckoeo Xapakrepa M 3aJad U3 CMEXKHBIX JTUCIHILIHH, HCCIICI0BATh
MOJTyYEHHBIC MOJICTTH M HHTEPIIPETUPOBATEH PE3YIIbTaT.

BeKTopbI M KOOPIAHHATHI B POCTPAHCTBE

— BiiajgeTh MOHATUSMU BEKTOPOB M KX KOOPHHAT;

— YMETH BBIMIOJIHATH OTEpaIui HaJl BEKTOPAMU;

— UCTIOJIB30BATh CKAIIIPHOE MPOU3BEICHIE BEKTOPOB MPH PEIICHUH 3a]1aY;

— TMPUMEHATh YpaBHEHHE IJIOCKOCTH, (OPMYIY pPACCTOSHHUS MEXIy TOYKaMH, YpaBHEHHE
cdepsl IpU pelIeHnn 3aj1ay;

— MPUMEHATH BEKTOPHI U METOJT KOOPAMHAT B MTPOCTPAHCTBE MIPU PEIICHUH 33]1aY;

— Haxooumv 00vEM napanieienunedda u mempa’aopa, 3a0aHHbIX KOOPOUHAMAMU CBOUX BEPULUH,
— 3a0a8ams NPAMYIO 8 NPOCMPAHCMEBE,

— HAaxoo0umbs paccmosiHue om moyKku 00 NIOCKOCMU 8 Cucmeme KOOpoOuHam,

— HAxoo0umv pAcCmMOsiHUE MeNCOY CKPeUUBAIOWUMUCT NPIMbIMU, 3A0AHHbLIMU 6 CUcmeme
KOOpOUHam.

HcTopusi U MeTOIBI MATEMATUKHU

— MMeTh mipeicTaBICHHE O BKJIAJIC BHIIAIONIUXCSI MATEMAaTHKOB B Pa3BUTHE HAYKH;

— MOHUMATh POJIb MATEMATUKH B pa3BUTHH Poccuu;

— WCTIOJIb30BaTh OCHOBHBIC METO/IBI JIOKA3aTeILCTBA, IIPOBOJIUTH JIOKA3aTEIHCTBO M BBITOTHSTH
OTIPOBEPIKEHUE;

— MPUMEHSATH OCHOBHBIC METOIBI PEIICHUS MAaTEMAaTHUSCKUX 3a/1a4;

— Ha OCHOBE MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOAE XapaKTEepH30BaTh KPacoTy H
COBEPIIIEHCTBO OKPYIKAIOIIET0 MHUPa M MTPOU3BEICHUN NCKYCCTBA;

— TPHUMEHSTHh NPOCTEHINIME MPOTPaAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI TIPH PEIICHUU MaTeMaTHICCKUX 3a/1a4;

— TOJIb30BaThCS MPUKIIATHBIMUA TIPOrpaMMaMi U TIPOrpaMMaMi CUMBOJIBHBIX BBIYUCICHUN IS
WCCJICIOBAHMSI MATEMAaTHIECKIX O0BEKTOB;

—  npuMeHAmb  MamemMamuyeckue 3HAHUSA K UCCIe008AHUIO  OKPYICAIOWe20  Mupda
(MoOenuposanue guzuneckux npoyeccos, 3a0aiu IKOHOMUKU).



I'eomerpus

OcHOBHBIE MTOHSATHS TEOMETPUU B NMPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUHN U CIIEACTBUS U3 HUX.
Ionamue 06 akxcuomamuueckom memode.

[TocTpoeHue ceueHUt MHOTOIPAHHUKOB METOJOM cCienoB. LleHTpanbHOE NPOEKTUPOBAHHE.
[TocTtpoeHne cedeHMI MHOTOIPAaHHUKOB MeETOJIOM Inpoekuuil. Teopema Menenas o0aa
mempasopa.

CkpenuBaromecs npsMble B IPOCTPAHCTBE. YTOJ MEXAy HUMHU. TeopeMbl 0 napauieIbHOCTU
OpsIMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [lapaisenbHoe NpoeKTUpOBaHUE U H300pakeHue
buryp. I eomempuueckue mecma movex  NPoCmMpaHcmae.

[leprieHauKyIApHOCTD MPSAMOI U TI0cKOCcTH. OpTOroHaNbHOE MpoeKkTupoBanue. HakiionHbie u
npoekiun. Teopema o TpEx nmepneHauKyspax. Paccrosaus Mexay gurypamu B MpOCTPaHCTBE.
OO0muii neprneHuKyIsp IByX CKPEIIUBAIOIIUXCS MPSAMBIX. Memoouvl HaxodxcoeHus paccmosaHuil
MedHcoy CKpeuuBaowuMucs NPAMbIMU.

VYriael B npoctpancTBe. [lepneHaukysapHble TIOCKOCTU. Tpéxepannsiii U MHO20CPAHHBIU Veibl.
Ceoticmea nnockux yenoe muozcozpanno2o yena. (Ceoucmea NIOCKUX U O08Y2PAHHLIX V2l08
mpéxepannozo yena. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Yeild.

Bunet  mHOrorpannukoB. [IpaBuibHbIE  MHOTOIpAaHHUKH. Pa3zeépmiu  MHO202paHHUKA.
Kpamuauwue nymu na nogeepxnocmu munococpannuka. Teopema Ouinepa. [leoticmeennocms
NPABUILHBIX MHO202PAHHUKOS.

[Tpusma. Ilapamnenenunen. CpoiicTBa mapamnenenumnena. [IpsMoyroiapHbId Mapajuienenune.
Haknonnsle mnpusmel. [lnowads opmoconanvuoi npoexyuu. Ilepnenouxynsaproe ceuenue
npUMBIL.

[MTupamuna. Bunel nupamua. OneMeHThl  NpaBWwibHOM — nupamuabl. [lupamuasr ¢
PaBHOHAKJIIOHEHHBIMU pEOpPAaMM M TPAHSIMH, WX OCHOBHBIE CBOKHCTBA. Budsi mempas’opos.
Opmoyenmpuueckuti  mempal’dp,  KAPKACHbI — Mempa’op,  PAGHOSPAHHBIU — Mempal’op.
IpamoyzonvHoliii mempasop. Meouanvl u bumeouanvl mempasopa. /Jocmpausanue mempasopa
00 napannenenuneod.

Tena BparieHus: WIKHAP, KOHYC, map U chepa. CedeHns HUIMHAPA, KoHyca U mapa. [laposoit
CErMEHT, IIapOBOH CIIOi, IIapoBOil CEKTOpP (KOHYC). Y ceuéHHas NUpaMuJa U yCeUEHHBIN KOHYC.
KacartenbHble mpsiMble U MIOCKOCTH. BrimcanHbie u omnucanHble chepwl. Kacarowuecsa cgepoi.
Kombunayuu men epawenus. Inemenmol cgpepuueckoii ceomempuu. Konuueckue ceuenusi.
[Tnomaan mOBEpPXHOCTEH MHOTOTPAaHHUKOB. Pazeépmka yununopa u xowyca. Ilnomans
MOBEPXHOCTH IWIIMHApPA U KoHyca. [lnomanas cepsl.

IInowaow cghepuueckoeo nosica. O6vEm wapoeozo ciosl.

[Tonsitue o0béMa. OOBEMBI MHOrOrpaHHUKOB. OOBEMBI Ten BpalleHUs. Akcuomwvl 0b6véMA.
Bv1600 ghopmyn 06vémos npsamoyzonvHozo napannenenuneoda, npusmvl u nupamuovl. opmynsi
0Nl HaxoodicOeHus 00véma mempal’opa. Teopemvl 06 omuowlenusx 06vémos. Ilpunoscenus
UHmMe2paa K 8bl4UCIeHUI0 00BEMO8 U NOBEPXHOCTEl Mell 8PAUeHUs.

KomOnHamm MHOTOTpaHHUKOB U TEJ BpaIlCHUS.

[Tono6ue B mpoctpancTBe. OTHOIIEHHE 00BEMOB U TUIOIIAJICH MOBEPXHOCTEH MOAOOHBIX (DUTYD.
IIpeobpazosanue nooodus, zomomemus. Pewenue 3a0au Ha NIOCKOCMU C UCHONb308AHUEM
cmepeomempudecKux Memooos.

Heuodicenus 6 npocmpancmee: napaiiebHblil NepeHoc, CUMMEmMpUs OMHOCUMENbHO NI0CKOCMU,
YEHMPANbHAs CUMMEMPUS, NOBOPOM OMHOCUMENLHO NPAMOU.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

Bektopsl 1 koopauHathl. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpPAa Ha YUCIO. YTOI MEXIY
BekTopamu. CKalipHOE MTPOU3BEICHNUE.

VYpaBHenue miockoctu. opmysa pacCTOSHUS MEXKIY TOUKAMHU.

VYpaBuenune cepol. Popmyna paccmosnus om mouxku 00 niockocmu. Cnocobwt 3a0anus npsamou
VPAaBHEHUAMU.

Pewenue 3a0au u ookasamenbcmeo meopem ¢ NOMOWbIO 8EKMOPO8 U MEMOOOM KOOPOUHAM.
Dnemenmul 2eomempuu Macc.



COJAEP)KAHUE YYEBHOI'O ITPEIMETA

Tema (nam paszaen) KoanuyectBo | KoanuecTBO IMpu-
Ne 4acoB B 4acoB B MeYaHue
/o aBTOPCKOI padouei
nporpaMmme | mporpaMmme.
11 knacc
1 Hunuuap, KOHYC, 1Iap. 16 16
2 OO6beMsl Ter. 17 17
3 | BexTopsl B IpOCTpaHCTBE. 6 6
4 MeTtoa KOOpAMHAT B IPOCTPAHCTBE. 15 15
JIBrokeHus
3aKIIOUUTEIbHOE TOBTOPEHUE TTPH
3) MOJrOTOBKE K UTOrOBOM aTTECTALUH 110 14 14
TE€OMETPHH.
HTtoro 68 68
TemaTHYecKoe NJIAHNPOBAHHE
11 knace
Ne |HaumeHoBaHuHe TeMbI
ypoka g
1),
€ 5|2
Huaungp, Konyc, map. 16
1 [lonsTre uunuHIpa 1
2 [1nomaae MOBEpXHOCTH HUIUHAPA. 1
3 |Ilnommaae MOBEPXHOCTH IFIMHIPA 1
4 [IlonHsiTHe KOHYCA. 1
5  |[I;momans MOBEPXHOCTH KOHYCA. 1
6-7 |Yceu€HHBII KOHYC 2
8 |Cdepa u map. 1
9  |B3amMHOe pacmosyiokeHrue Chephl U MITIOCKOCTH 1
10 |[KacarenpHas miIockocTh K cepe. 1
11  |[Inomans chepsl 1
12 |BzaumHOe pacnonoxeHne cepsl U mpsMOn 1
13 |Cdepa, BurcanHas B IWIMHIPUYECKYIO IOBEPXHOCTh, B KOHUYECKYIO 1
MTOBEPXHOCTh
14 |CeveHust HMIMHIPUYECKONH M KOHUYECKOM MOBEPXHOCTEH. 1
15 |KontposabHas padora Nel o teme: «{uanHIp, KOHYC, mIap. 1 K.p.
16 [3auér o teme: «{umuHAp, KOHYC, IIAPY. 1
O0béMBI TeJ1. 17
17 |Tlonstre 06BEMa. 1
18 |OO6BeM mpsIMOYTroJIbHOTO MapauIesIenuIeaa. 1
19 |OO6bem npsiMOit IPU3MBI. 1
20-21 |O6bem numuHIpa 2
22-23 |Brraucienne 00bEMOB Tell C TOMOIIBIO HHTErpaa. 2




24 |O0GBeM HAKJIIOHHOM MPU3MBI. 1
25 |O6beM nupamMuIbl. 1
26 |OOGBeM KoHyCca 1
27 |OGbema miapa. 1
28-30 |O0BEMBI IAPOBOTO CETMEHTA, MIAPOBOTO CJIOSI M IAPOBOTO CEKTOPA. 3
31 |[Tnomans cheps 1
32  |Konrponbnas pabora No2 o teme: «O0BEMBI TEIY. 1 K.p.
33 |3auér no teme: «OOBEMBI TEI. 1
BekTopbl B mpocTpaHcTBe. 6
34 |IlonsaTue BekTopa. PaBeHCTBO BEKTOPOB 1
35 |CnoxeHue U BblYMTaHHE BEeKTOpoB. CyMMa HECKOJIbKUX BEKTOPOB 1
36 |YMHOXEHHE BEKTOpa Ha YUCIIO 1
37 |Kommnanapusie BekTopsl. [IpaBuiio napamnenenunena 1
38 |PaznoxeHue BeKTOpa 10 TpEM HEKOMIIJIAHAPHBIM BEKTOPaM 1
39 |3auér o teme: «BekTopsl B mpocTpaHcTBE" 1
MeToa KOOpPAMHAT B MpocTpaHcTBe. [ABHKeHns. 15
40 [IIpsimoyrosbHasi CUCTEMAa KOOPIUHAT B IPOCTPAHCTBE 1
41 |Koopaunats! BekTopa CBs3b MEXy KOOpIAUHATAMH BEKTOPOB U 1
KOOpAMHATaMH TOYEK
42  |[IpocTeiimme 3a7a4n B KOOPIUHATAX. 1
43 |YpaBHeHue chepsbl. 1
44 |VYron mMexny BEeKTOpaMu 1
45  |CkanmsipHO€ MPOU3BEICHIE BEKTOPOB 1
46-47 |Bpruncnenue yrioB MEXIy NPSMBIMU U TUIOCKOCTSIMU 2
48-49 |YpaBHEHHE TIIOCKOCTH. 2
50 |LentpampHas cummeTpusi. OceBasi CHMMETpHSL. 3epKallbHasi CHMMETPHS 1
51 |[TapannenbHbli HEpeHOC 1
52  |lIpeoOpa3oBanHue MOAOOHS 1
53  |KonrtpomnbHas pabora Ne 3 o teme: «BekTopsl B mpocTpancTBe. Meton 1 K.p.
KOOPJIMHAT B MTPOCTPAHCTBE. JIBHKESHUS»
54  |3auér no teme: «MeTo]I KOOPIMHAT B IPOCTPAHCTBE. 1
3akiII0YHTeIbHOE OBTOPEHHe NPHU MOAr0TOBKE K UTOroBOM arrectanuu (14
10 reoMeTpun
55-56 |AKCHOMBI CTEPEOMETPHUH U MX CIIEICTBUS. 2
57  |[TapamnensHOCTh MPSIMBIX, TPSMON ¥ IIOCKOCTH. CKpeluBaronrecs npsimeie. |1
58 |[[lapannenbHOCTh IIOCKOCTEH 1
59  ([lepnieHAMKYISAPHOCTH MPSIMOM U MIOCKOCTU. Teopema o TpEx 1
MEPIEHIUKYISIPAX. YTOI MEXITY IPSIMOM M INIOCKOCTBIO
60 |[AByrpansslii yroiu. IlepneHauKyasspHOCTb IUIOCKOCTEH 1
61-62 |MHOTrOrpaHHHKH: IMapaJISIICIIUIIC], TPU3Ma, ITHpaMUIa, TUTOIIAIN UX 2
IMOBEPXHOCTEN
63 |[lwmmHap, KOHYC U map, MIOMAJH WX ITOBEPXHOCTEH 1
64-65 |OO6BEMEI TeI. 2
66 |Bekropsl B mpocTpaHcTBe. [eiicTBusa Hax BekTopamu. CkasipHoe 1
MIPON3BEICHNE BEKTOPOB
67-68 |[loBTOpEeHME TEOPUH U PELICHUE 33/1a4 10 BCEMY KYPCY FreOMETpUH 2




