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MosicH1TeNbHadA 3anncka K paboyeit nporpamme 9 Knacca reoMeTpus
Paboyas nporpamma Mo reomMeTpum 9 Knacca COCTaB/ieHa Ha OCHOBE C/efyHoLLMX

[OKYMEHTOB:
focynapCTBeHHbIi  0bpa3oBaTebHblA  CTaHAApPT 06wero ob6pasoBaHus  ((hefepanbHbiin
KOMMOHeHT). 2004r.
2.®efiepanbHbIi  KOMMOHEHT rOCYAapCTBEHHOro 06pa30BaTe/lbHOro0 CTaHapTa OCHOBHOIMO
o6LLero 06pa3oBaHNs Mo MaTemMaTuKe
3.MNporpammbl MO reomMeTpun K Y4ebHWKY p[ns 7-9 KnaccoB 06Lleobpa3oBaTe/ibHbIX
yupexaeHuin astopos J1. C. ATaHacaHa, B. ®. ByTtysosa, C. b. Kagomuesa 1 gp. (coctaBuTenb
Bypmuctposa T.A. - M.: IpocselleHmne, 2010) ana npenogasaHus npegmeta «FeomeTpus» B 8
Knacce.7-9 Knaccsbl.
4.DefepasibHblii NepeyeHb Y4eOHMKOB, PEKOMEHLOBaHHbIX (LONYLLEHHbIX) K UCMONb30BaHUIO B
obpasoBare/ibHOM fpoLjecce.

5.YuebHbIin NnaH YnaH-Y gaHckoro CYBY.

6. MonoxeHne 0 pabounx nporpaMmax Y naH-YasHckoro CYBY

MecTo npegmeTa B y4e6HOM MiaHe

CornacHo (pegepaibHOMYy 6a3uMcCHOMY y4yeGHOMY nfiaHy fAns  o6pas3oBaTesibHbIX
yupexzaeHuin Poccuinckoii deaepauym Ha n3ydeHne reoMetTpum B 9 Kiacce 0TBOAMTCS 68 YacoB
13 pacyéTa 2 yaca B Heflet0. Ha n3yyeHme Kypca B COOTBETCTBMM C NPOrpaMmmoin bypmucTpoBoii
T. A. «[lporpammbl  006L1e06pa3oBaTeNlbHbIX yupeXxaeHuin. eomeTpus. 7-9 Knaccbl.M.:
MpocselleHne, 2008» oTBoaUTCA 68 uyacoB (2 vaca B Hefento). MnaHMpoBaHME Y4eBHOro
mMaTepuana No reoMeTpuMM  paccyMTaHO Ha 68 y4yebHbIX YacoB COrMacHO KasleH4apHO-
TemaTuyeckomy nnaHuposaHnto Ha 2017-2018 yuebHbIM rog B 9 Knacce. lMpenogasaHue
BefeTca No yyebHMKy «leomeTpusa» 7-9 knaccbl aBTopoB J1. C. ATaHacsiHa, B. ®. byty3oBa, C.
b. Kagomuesa n ap., 2012 r.

M3yueHne reomeTpum B 9 Knacce HanpaseHO Ha JOCTUXKEHME CIeLYOLLMX Lieneil:

- OBNafleHVe CUCTEMOM MaTeMaTUYeCKUX 3HAHWUI U YMEHWI, HEOOXOAUMBIX ANS NPUMEHEHNS B
MPaKTUYEeCKOW LeATeNbHOCTU, U3YUEHNS CMEXHBIX UCLMNINH, NPOAO/HKEHNS 006pa30BaHNS;

- UIHTENNeKTya/lbHOe Pa3BuUTHe, (DOPMUPOBAHME KAYeCTB SIMYHOCTU, HEOOXOAMMbIX Ye/IOBEKY A/15
MONHOLUEHHOW >KM3HM B  COBPEMEHHOM  O6LLEeCTBe, CBOWCTBEHHbLIX — MaTeMaTU4ecKoi
[eATeNbHOCTU: ACHOCTb U TOYHOCTb MbIC/IN, KPUTUYHOCTb MbILLSIEHUS, UHTYULMSA, NOTUYEecKoe
MbILLU/IEHNE, 3/IEMEHTbI  aITOPUTMUYECKOW KyNbTYpbl, MPOCTPAHCTBEHHbLIX MNPeLCTaB/eHNN,
CMOCOGHOCTbL K MPeoso/IeHNIO TPYAHOCTEN;

- (hopmMmpoBaHme NpeLCcTaBeHNn 06 NAedX U MeToAax MaTeMaTUKN Kak YHUBEPCA/IbHOTO A3blKa
HayKM 1 TEXHUKW, CPeACTBa MOAENMPOBaHNSA SBIEHUIA U MPOLLECCOB;

- BOCMUTaHWE KyNbTYpbl IMYHOCTM, OTHOLLEHUE K MaTeMaTMKe KakK K YacTy 00LLeYeIoBeHECKOi
KYNbTYpbl, UTPatoLLLE 0COBYHO PO/b B 0OLLECTBEHHOM Pa3BUTUMN.

V13yyeHmne reomeTpum B 9 Kacce HamnpaB/eHO Ha AOCTUKEHME CefyrOLLMX 3adaq:

- O6pasoBaTenbHble: 0TpaboTaTb NPO6E/bl B 3HAHUAX Y Yy4yallMXcs MepBoro U BTOPOro
roga 06yyeHusl, BbIpabOTaTb OCHOBHble TPYMMbl 3HAHWIA, YMEHWIA 1 HaBbIKOB, CBSI3aHHbLIX C
PelleHeM TUMOBbIX 3a4ad MO reoMeTpuW; MOArOTOBMTb YYalUMXCA K YCMeLIHOW cpaaue
BbINMYCKHbIX 3K3aMEHOB MO MaTeMaTuKe; (HOPMMPOBaTb HaBbIKM CaMOCTOSTENbHOW Yy4yeGHOI
[EeSTeNbHOCTH.

- PasByiBatoLLyie: pa3BuTb MbILL/EHWE, MaTEMATUYECKYHO Peyb, NaMsTb, BHUMaHWe.

- BocnuTaTenbHble: MCMOMb30BaTb BCE YA0OHbIE MOMEHTbI B COAEPXaHUM 00y4eHUs
Kypca MaTemaTuKu [/ BOCMATAHMA Yy YuallMXCS: YCTOWYMBOrO MHTepeca K W3YYeHUHo
MaTeEMaTWMKW; aKTUBHOM >KM3HEHHOW MO3WMLUKN; OTBETCTBEHHOCTU, WHULMATUBHOCTH,
CaMOCTOSATENIbHOCTU, YMOPCTBA, OPraH130BaHHOCTW, MPUBLIYKA K CUCTEMATUYECKOMY TPYAY,



AVCUMNAMHE, A0OGPOCOBECTHOrO OTHOLLEHWS K MOPYYEHHOMY feny; OOLieid KynbTypbl W
HayYHOro MMPOBO33PEHNSA Yepe3 03HAKOM/IEHWE C PO/bI0 MaTeMaTUKW; KynbTypbl O6LLEHUS,
3CTETMYECKOEe BOCMMTaHMeE.

O6ulast xapaKTepucTUKa yy4ebHoro npegmeTa

[eomMeTpMs — OAMH U3 BAXKHEWLMX KOMMOHEHTOB MaTeMaTh4yecKoro ob6pasoBaHus,
HEOOXOAMMbBIA AN NPUOOPETEHUS KOHKPETHbIX 3HAHWIn O MNPOCTPaHCTBE M MPaKTUYECKU
3HAYMMbIX YMEHWI, (HOPMUPOBAHMSA S3blKa OMUCAHUA OOBEKTOB OKPYXKaloLero mupa, Ans
pasBMTNA NPOCTPAHCTBEHHOrO BOOGPAKEHUS M UHTYMUWUW, MaTEMaTUYECKON KyNbTypbl, ANS
3CTETUYECKOro BOCMUTAHUA Yydyalumxcs. V3ydyeHne reoMeTpuy BHOCWUT BKfaL B pas3BuUTUE
NOTMYECKOTO MbILLIEHUSA, B JOPMMPOBaHME MOHATUA [0Ka3aTe/bCTBa.

LIeHHOCTHbIE OPUMEHTMPBI COAEPXKaHNSA Y4ebHOro npegmeTa

B xofe npenogaBaHNs mMaTemMaTUKN B OCHOBHOW LLKO/e, paboTbl Hag (hOPMMUPOBAHMEM Y
yyaluxcs, nepevmcrieHHbIX B NporpaMme 3HaHUA U YMEHWIA crefyeT 06paTuTb BHUMaHWe Ha To,
4yTOObl OHW OBMAfENM yMeHMsIMK 06LLey4e6HOro XapakTepa, pasHO06pa3HbIMK Crocobamu
[eATeIbHOCTH, NPUobpeTasn OnbIT:

NNaHWPOBaHMS 1N OCYLLLECTBNEHNS anrOPUTMUYECKON AeATENIbHOCTU, BbIMOHEHUSA
3a/laHHbIX N KOHCTPYMPOBaHWNSA HOBbIX a/lfOPUTMOB;

peLeHnsa pasHOO6pa3HbIX K/1acCcoB 3afady M3 pPas/IMyHbIX pasfenioB Kypca, B TOM
yuncne 3agad, TPebyrLLMX NOMCKa NYTN U CNOCOBOB PeLleHUs;

MccnefoBaTe/IbCKOW AedTeNIbHOCTW, PasBUTUSA UAel, NPOBEAEHUS SKCMNEPUMEHTOB,
0606LeHMS, MOCTAHOBKMN M (hOPMMPOBaHMS HOBbIX 33/ay;

SCHOr0, TOYHOrO, rPaMOTHOrO W3MI0XKEHWS CBOWX MbICNEd B YCTHOW W
MACbMEHHON  peun, WUCMOMb30BAHUA  Pa3/IMYHbIX  S3bIKOB  MaTemaTuKu  (CNOBECHOTO,
CUMBONNYECKOr0, rpayeckoro), cBo60AHOrO nepexoda C OAHOrO f3blka Ha APYron Ans
WNNKOCTPaUMK, MHTEPNPeTaLmK, aprymeHTaumm 1 1oKasaTe/bCTBa;

NPOBefeHNs  [OKas3aTeNlbHbIX  PacCyXXAeHWn, apryMeHTauuu, BblABVXKEHMS
rmnoTes n nx 060CHOBaHUS;

MoMCKa, CUCTEMaTM3auMW, aHaam3a W Knaccugmkaumm — MHgopMaumu,
MCNONb30BaHNA Pa3HO0OpPa3HbIX WHMOPMALMOHHBIX MCTOYHUKOB, BK/OYas Y4YebHYy W1
CMpaBOYHYIO NUTepaTypy, COBPEMEHHbIE NH(DOPMALMOHHbIE TEXHOMOTUN.

OCHOBHOe cofeprkaHune yyebHOro npegmeTa

BekTopbl (8 u)

OnpefeneHve BeKTOpa, Hayano, KOHelW, Hy/feBOW BEKTOp, [AJ/IMHAa  BEKTOpa,
KO/I/IMHeapHble, COHarpaB/eHHble, MPOTUBOMNONOXHO Hanpas/ieHHbIe, paBHble
BEKTOPbI.0603HaYeHMe 1 N306paXkeHMe BeKTOPOB. OTKablBaHVE BEKTOPA OT AaHHOW TOUKM.

CnoxeHve 1 BblYUTaHVE BEKTOPOB. 3aKOHbI C/IOXEHUSA, OMpeaeneHne CymMmMbl, NpaBusio
TPeyrosibH1Ka, MpaBwno napasnenorpaMma. MocTpoeHVWe BeKTOpa, PaBHOTO CyMMe [BYX
BEKTOPOB, UCMOMb3Yys Mpasuia TPeYyrosibHWUKa, napasnenorpaMmma, MHOroyrosibHuka. MoHsATue
Pa3HOCTW ABYX BEKTOPOB, NPOTMBOMO/OXHbIX BEKTOPOB.

OnpepfeneHvie YMHOXEHWA BEKTOpa Ha 4uc/io, CBOWCTBA. pMMeHEeHWe BEKTOPOB K
PeLLeHNI0 3aJay.TeopeMbl O CpefHel JIMHWM Tpaneuuyv u anroputM pelleHus 3agad C
NPUMEHEHMEM 3TOI TEOPEMBI.

MeTog koopanHat (10 u)

JleMMa 0 KONMIMHeapHbIX BeKTOpax. TeopemMa O pas/ioeHWW BEKTOpa Mo ABYM AaHHbIM
HEKO/INIMHeapHbIM BekTopaM. [MOHATUE KOOPAMHAT BEKTOpa, KOOPAUHAT CYMMbl U PasHOCTM
BEKTOPOB, MPOU3BeAeHNs BEKTOpa Ha uncno. Popmysbl KOOPAMHAT BEKTOpa Yepe3 KOOpAMHaTbI
ero KoHUa W Hayana, KOOpAMHAT CepefivHbl OTPe3Ka, AJIMHbl BEKTOPA M PacCTOSHWUA MEeXay
[BYMSI TOUKaMW. YpaBHeHME OKPYXXHOCTM W MPAMONA. 300paXkKeHne OKPY>XHOCTU U NPSMON,



3aflaHHbIX YPaBHEHWSIMUW, NPOCTeiLLMe 3aa4n B KOOpAMHATaX.

COOTHOLLEHUS Mexfay CTopoHaMuM W yrnamm  TpeyronibHuka. CKaispHoe
npoussefeHne BeKTopos (11 u)

OnpepeneHve cuHyca, KOCUMHyca W TaHreHca yrnos ot 0° go 180° dopmynbl ans
BbIUMC/IEHNA KOOPAMHAT TOYKM, OCHOBHOE TPUIOHOMETPUYECKOe TOXAecTBo.  Popmyna
OCHOBHOIO TPUIOHOMETPUYECKOr0 TOXAECTBA, NpPOCTelme opmysbl NpusegeHus. ®opmyna
nowWaan TPeyrosbHUKa. Teopembl CMHYCOB W  KOCWMHYCOB. MeTofbl MpOBeLeHUs
N3MepUTE/bHBLIX PaboT. Teopema O CKa/IApHOM MPON3BeLeHNM [IBYX BEKTOPOB U €€ CNeacTBuS.

[nvHa OKpy>XHOCTU 1 nowaab Kpyra (12 4)

OnpepeneHvie MpaBWIbHOTO MHOrOYrosibHUKa, (opmMyna A9  BblYACNEHUA  yrna
MpaBUIbHOMO N - YrofibHWKa. TeopeMbl 06 OKPY)XHOCTSIX: OMUCaHHOM OKONO MPaBW/IbHOIO
MHOIOYro/lbHUKa W BMUCAHHON B MpPaBW/IbHbIA MHOMOYrofibHUK. ®opMysbl 419 BbIYUC/IEHNS
NoWaan npaBuIbHOr0 MHOrOYro/IbHUKa, ero CTOPOHblI U pafuyca BrUCAHHOW OKPYXXHOCTU.
dopmynbl  ANNHBI OKPY>KHOCTU U A/IMHBLL AYTUN OKPY>KHOCTWU. DOopMynbl Nowaam Kpyra u
KpYroBoro cekTopa.

[BuvxkeHus (8 u)

MoHsATME 0TOOPaXKEHNS NIOCKOCTM Ha cebs 1 ABMKeHUs. CBOWCTBA ABVMXXEHWIA, OCEBOI U
LUEeHTpailbHON  cMMMeTpumn.  TMoHATME  napannenbHoro  nepeHoca.  OCHOBHble — 3Tarbl
[0Ka3aTenbCTBa, yTo napasinesbHbli rnepeHoc ecTb LBWXEHMe. MMoHATME
NMOBOPOTA.l0Ka3aTeNbCTBO TOr0, YTO NOBOPOT ECTh ABUXKEHME.

HauvanbHble cBeAeHMA N3 CTePeoMeTpun (8 Y)
MHororpaHHuK, npusma, napannenenuned, o6bem Tena, CBONCTBA MPSIMOYrONbHOMO
napannenenuneaa, nupammnga. LinnnHap, KoHyc, cgepa u wap.

06 akcnomax niaHumeTpum (24)
O3HaKOM/EHNME C CUCTEMOI aKCVOM, MOJIOXKEHHbLIX B OCHOBY M3Y4YeHMst Kypca reoMeTpuun.
MpeacTaBneHye 06 OCHOBHbIX 3Tanax pasBuUTUs FreOMETPUN.

MoBTOpeHMe. PeweHne 3agay (7 4)

HavanbHble reometpuyeckne cBefeHua. [lapannenbHble npaAvble.  OKPYXHOCTb.
TpeyronbHUKK.  YeTbipexyronbHUKN.  MHOroyrosibHMKW.  Bektopbl. MeTog — KoopauHar.
[BuxeHue.

MnaHupyemble pe3ynbTaTbl 00yUYeHUs

B pe3ynbTaTe U3yyeHust JaHHOTO Kypca yyalimecs fo/MKHbI yMeTb/3HaTb:

3HaTb onpeaeneHMs BEKTOPa W paBHbIX BEKTOPOB; M306pakaTb M 0603HaYaTb
BEKTOPbI, OTK/aAbIBaTb OT AaHHO TOUKM BEKTOP, PaBHbI AaHHOMY.

YMeTb 00BACHWTb, KaK OnpefensieTcs Cymma ABYX W 00nee BEKTOPOB; 3HaTb
3aKOHbI CNOXEHWUS BEKTOPOB, OMNpefeneHne PasHOCTU [BYX BEKTOPOB; 3HaTb, KaKOi BEKTOP
Ha3bIBAaeTCS MPOTMBOMOMOXHbLIM AaHHOMY; YMETb CTPOMTb CyMMY ABYX W 60nee AaHHbIX
BEKTOPOB, MO/b3ysACh NPaBUIaMU TPEYronbHUKa, NapainenorpammMa, MHOroyrosbH1Ka, CTPOUTb
Pa3HOCTb ABYX [JaHHbIX BEKTOPOB.

3HaTb, KaKoii BEKTOP Ha3blBaeTCs MpPOW3BEAeHMEM BEKTOpa Ha 4YMCMo; YMEeTb
(hopmynMpoBaTb CBOWCTBA YMHOXEHWS BEKTOPA Ha YMC/O; 3HATb, KakKo/ OTPe30K Has3blBaeTCs
cpeaHeil NMHWel Tpaneuun; ymeTb (hOPMYMPOBaTh W A0Ka3blBaTb TEOPEMY O CPefAHen NNHWK
Tpaneuumu.



3HaTb (POPMYNMPOBKM M [0Ka3aTeNIbCTBa /IEMMbl O KOJ/IMHEAPHbIX BEKTOpax W
TeopeMbl O Pa3NOXeHUN BEKTOpa NO ABYM HEKON/IMHeapHbIM BEKTOpaM, NpaBuia AeicTBUA Haj
BEKTOpaMu C 3aflaHHbIMI KOOpAMHATaMM.

3HaTb U yMeTb BbIBOAUTb (POPMY/ibl KOOPAMHAT BEKTOPa Yepe3 KOOpAMHATbLI ero
KOHL,a M Ha4yana, KoopAMHaT cepefiMHbl OTPe3Ka, A4J/IMHbI BEKTOPA M PacCTOAHMS MeXay ABYMS
TOYKaMW.

3HaTb M YMeTb BbIBOAUTb YPaBHEHWS OKPY)XXHOCTM W NPSMON; YMETb CTPOUTb
OKPY>KHOCTM U MpAMble, 3afaHHble YpaBHEHUAMM.

3HaTb, KaK BBOAATCA CMHYC, KOCMHYC WU TaHreHc yrnios ot 0° go 180° ymeTb
[l0Ka3blBaTb OCHOBHOE TPUIOHOMETPMYECKOe TOXAECTBO; 3HaTb (JOPMYNbl ANS BbIYUCNEHUS
KOOPAMHAT TOUKM.

3HaTb M YMeTb [OKa3blBaTb TeopemMy O MoWaan TPeyrosibHUKa, TeopeMmbl
CUHYCOB N KOCUHYCOB.

YMeTb 0OBACHWUTbL, YTO TakKOe Yron MeX[Ay BeKTopamu; 3HaTb OnpefeneHve
CKaNIAPHOro Npou3BefieHNs BEKTOPOB, YC/OBWE MNEepPreHANKYNAPHOCTU HEHYNEBbIX BEKTOPOB,
BbIpaXKeHMe CKaNsgpHOro Npoun3BeeHns B KOOpAMHATaX U ero CBOMCTBA.

3HaTb ornpefeneHne NpPasuIbHOr0 MHOrOYro/ibHUKa; 3HaTb M YMeTb [0Ka3blBaTb
TeopeMbl 06 OKPY>XHOCTW, ONUCAHHOW OKOMO MPaBUIbHOTO MHOFOYrOflbHUKA, U OKPYXXHOCTW,
BMWCAHHOW B NPaBU/bHbIA MHOMOYrO/IbHUK; 3HaTb (POPMY/Ibl AN BbIYMCEHWS Yr/ia, NAoLWaam n
CTOPOHbI NPaBUIbHOr0 MHOMOYro/lbHUKA W paguyca BMUCAHHON B HEFr0 OKPYXXHOCTU; YMETb UX
BbIBECTW M NPUMEHATb NPW PeLleHnm 3aau.

3HaTb (hOpMYy/ibl AJIMHBbI OKPY>XHOCTW W AYrM OKPY)>KHOCTW, MAoWaam Kpyra u
KPYroBOro cektopa; yMeTb MPUMEHATb UX MPKU PeLLeHNI 3a4a4.

YMeTb O00BbACHUTb, UYTO TaKOe OTOOpaXeHMe TMJIOCKOCTU Ha Ccebs; 3HaTb
onpegeneHne ABMKEHWSA MIOCKOCTU; YMETb A0Ka3blBaTb, YTO OCeBas U LieHTpaslbHas CUMMETPUN
ABNAKTCA ABMKEHUSAMW W UTO MPU  ABMXKEHUMM OTPE30K OTOOpaKaeTcsl Ha OTPesokK, a
TPEYro/IbHUK — Ha PaBHbI eMY TPEYTrONbHUK.

YMeTb 00bACHUTL, YUTO TakKoe napannefbHblii NEPEHOC U NOBOPOT; [0Ka3blBaTb,
YTO NapansieNibHbI NEPEHOC U MOBOPOT SABNAKOTCS ABMXXEHUAMM NIOCKOCTH.

IMeTb NpeAcTaBNeHMst 0 NPOCTENLIMX MHOFOrpaHHUKax, Teflax U NOBEPXHOCTAX B
MPOCTPaHCTBE; 3HaTb (DOPMY bl A5 BbIUMCIEHNS NOLWaaeli NOBEPXHOCTEN 1 06BEMOB Ter.






TemaTnyeckoe njaaHMpoBaHMe

Ne HanmeHoBaHMe pasgena Konnyec | 9nemMeHTbI cofepXkaHunsA MnaHupyemble pesynbTaTbl 06y4eHNS Bupabl KOHTpONA
Tema ypoka TBO
yacoB
BBogHoe nosTopeHue (24) | 2 MHOTOYro/IbHUK, 3NIEMEHTHI | 3HaTb W MOHUMATL: MOHATUA: MeauaHa, | HanBnayanbHas
MHOroyronsHuKu MHOIOYr0/IbHUKa, CBOICTBa, | BUCCeKTpuca, BbICOTa,  TPeyrosibHKKa, | paboTa No KapToukam
1-2 | (onpegeneHue, CBOWCTBa, | 2 nnowasib MHOroyrosbHuKa napasinenorpamm, Tpaneuus, pomb,
hopmy/bl KBagpar. YMeTb: BbINOMNHATL 334ayn U3
nnowaaei).OKpy>XHOCTb, pasgenos Kypca VIII knacca, ucnonb3ya
3M1EMEHTbI OKPY>XHOCTW. Teoputo: Teopema [ludparopa, CBOMCTBO
BrnncaHHaa ¥ onwucaHHas CpefHen NIMHUN TPeyrofibHKKa, (opmy’ibl
OKPY>XHOCTb. Buabl yrnos. BblYMCNEHUA  NNOWAAM  TPeyrosibHUKa,
CBOWCTBa, MpPW3HaKW MapannenorpaMma,
pomba, NPAMOYroNbHNKA.
3 81 NoHATWe BeKTOpa 1 onpegeneHune BEKTOpA, BUAbl | 3HATb W MOHMMATL: MOHATUA BEKTOPa, | PPOHTa/IbHLIA ONpPOC
MoHATMe BeKTOpa. PaBeHCTBO BEKTOPOB, [/IMHa BeKTOpa HYyNeBOro BeKTOpa, [/MHbI  BEKTOpa,
BEKTOpOB. OTKnagbiBaHue KON/IMHEeapHbIX  BEKTOPOB,  PaBEHCTBa
BeKTOpa OT [aHHOW TOUYKM BEKTOPOB. Y MeTb: OTK/aAblBaTb BEKTOP OT
n.76-78 [AaHHON TOYKMW.
4 82 CnoxeHne n BbluUTaHue | 1 BEKTOp, Onepauun CNoXxeHWa W | 3HaTb W MOHWMATL: - onepaumu Hafg | iHamBuAayanbHas
BEKTOPOB BblUMTaHNS BEKTOPOB BEKTOpPaMM B reoMeTpuyeckon opme | paboTay LOCKM.
5-6 | Cymma  [OByX  BEKTOpOB. | 2 (npasuno TPeyrosibHNKa, npaswnno
3aKOHbI CNOXeHWs BEKTOPOB. napasinenorpamma, npasuso
[MpaBuno napannenorpaMmma. MHOrOYro/isH/Ka, npaBWI0 MOCTPOEHUS
BblunTaHne BEKTOPOB. pasHocTu BEKTOPOB 7 BeKTOpa,
nonyyatolleroca  npu YMHOX€EHUU

BEKTOpPa Ha 4WC/O); - 3aKOHbI CIOXEHWS
BEKTOPOB, YMHOXEHWSI BEKTOPA Ha UMCO;-
(hopmMyny Ansi BbIYNCIEHWS CPEAHEV NMHNN

Tpaneuum . YMeTb: -  MO0Mb30BaThCA
npaBunamyv MNpu  NOCTPOEHUN  CYMMbl,
PasHOCTM BEKTOPOB; BEKTOPA,




nosiydyaroulerocd npn yMmHOXeHM BEKTOPaA

Ha 4uCNO;- TMPUMEHATL BEKTOpbl K
peleHnto 3afad;- HaxoauTb CPEeAHIoKo
NNHWKO  TPeyrofibHWKa,  packnajblsaTtb
BEKTOP.
7 Cymma HecKo/bKux | 1 BEKTOp, OnepauuMn CMOXEHWA W | -yMeTb  MPaKTUYeCKN  CKnafgblBaTb U | PPOHTa/IbHBIA 0Npoc
BEKTOPOB. BblYMTaHNA BEKTOPOB BbluMTaTb fABa BEKTOpa, CKNafblBaTb
n. 81 HECKO/IbKO BEKTOPOB
8 YMHOXeHMe  BekTopa Ha |1 BEKTOp, npaswIo YMHOXeHNS | -yMeTb CTPOUTbL NMPON3BEAeHNe BEKTOpa Ha | VIHAMBUAYyanbHas
yumcno. BEKTOPOB, CPeAHAA IMHUA Tpaneyuun | Yncno; pabota y  [OCKM,
-yMeTb  CTPOUTb  CPEAHIO  JIMHUIO | (DPOHTASbHBIN ONpoC
Tpaneuuu
9-11 | lNpuvMeHeHMe BeKTOopoB K | 3 NpaBuUI0 CMOXEHUA W BblUMTaHUS | -yMETb Ha 4YepTeXke MNoKasblBaTb CYyMMY, | PpOHTa/IbHLIA  Onpoc,
peLleHnto 3aaa4 BEKTOpPOB, MPaBWI0  YMHOXEHWA | pasHOCTb, MPON3BEAEHNE BEKTOPOB -YMETb | MHAMBUAYa/IbHaA
BEKTOpPOB NPUMEHATb 3TW MNpaBwWna NpU pelleHnn | paboTtay LOCKW.
3ajay
MeTog koopauHaT(11y) 11 KOOpAMHATbl BEKTOPa, KOOPAMHATbLI | -yMeTb HaXOAWUTb KOOPAMHATLI BEKTOpa Mo | PPOHTa/IbHbIA 0npoc
pe3ynbTaToB onepauui Hap | ero pasnoXeHU 1 HaobopoT;
12- | KoopauHatbl BeKTOpa BEKTOpaMu, KO/IIMHeapHbIEBEKTOPA | -YMETb onpeaenaTb KoOpAMHATbI
13 pe3ynbTaToB  C/OXKEHUA,  BblUNTaHWUA,
2 YMHOXEHUSA Ha Yncno
14 PeweHne 3agay no Teme |1 KOOpAMHATbl BEKTOpa, KOOPAWMHATHLI | -yMeTb MPUMEHATb 3HAHWUSA NPU pelleHun | VIHanBMAYyabHbIi
«KoopaunHaTbl BeKTopa» pe3ynbLTaToB onepavuii Haf | 3aJay B KOMM/eKce onpoc y [OCKK
BeKTOpamu
15 MpocTeiine  3agayn B|1 -yMeTb MPUMEHSTb NOMYYEHHbIE 3HAHWA B | PPOHTaNbHbIV 0Npoc
KoopAuHaTax. KOMMJIEKCE TMpW  peleHUn 33gady  Ha

onpefeneHne KOOpAMHAT BeKTopa, Ha
onpefenieHne BEKTOpa CYMMbl, PasHOCTH,
Mpou3BeaeHus




16- | Mpocteiwwme  3agaum B | 2 pafmnyc-BeKTop, KOOpAMHaTa | -ymMeTb ONpefensTb KOOpAuHaTbl paguyc- | VIHanBuayanbHas
17 KoopAmnHarax. BEKTOpa, MeTOq, KOOpAMHAT, | BEKTOPA; paboTa no KapToukam
KOOpAMHaTa  CepefiuHbl  OTpesKa, | -yMeTb HaxOAWTb KOOPAWHATbI BEKTOpa
[/IMHA BEKTOpa, PacCcTosiHME MEXAY | Yepe3 KOOPAMHATbLI ero Havana U KOHLa;
[BYMS TOUKamu - YMeTb BbIYMCNIATb AMHY BEKTOPA MO ero
KoopAuHaTaM, KOOpAMHaTbl  CepefuHbl
OTpe3Ka W pacCTosiHWe Mexnay [ABYMS
TOYKaMK
18 YpaBHEHNE OKPYXXHOCTH. 1 YpaBHEHWe OKPYXXHOCTU -3HaTb YpaBHEHWe OKPY>XHOCTU; VHavBuayanbHas
-yMeTb peliaTb 3afayn Ha npuvMeHeHWe | paboTay AOCKK
(hopmy bl
19 YpaBHeHMe NPsSMOIA. 1 YpaBHeHMe NPsSIMOIA. -3HaTb ypaBHeHWe NPSAMON;-yMeTb pellatb | PPOoHTa/IbHBIA 0Npoc
3alayun Ha NpuMeHeHue hopmMy bl
20- | PeweHne 3aga4y no Teme | 2 YpaBHEHWS OKPYXXHOCTV U NPSMOIA | -3HaTb YpaBHEHUS OKPYXKHOCTU U NPsMOiA; | IHAMBUAYyanbHas
21 «YpaBHEHNE OKPY>XXHOCTU W -yMeTb peLlatb 3a4aum paboTa no KapToukam
NPAMO»
22 KoHTponbHas pabota Nel no | 1 -yMeTb pewatb npocteiwne 3agaum B | K.P.
Teme «YpaBHeHMWe KOOpAuHaTtax;
OKPY)XHOCTM 1 NPAMOI» -yMeTb pellaTb 3aa4yn Ha COCTaB/IeHUU
YPaBHEHWNIA OKPY)XKHOCTM 1 NPSMOA
CooTHoLLEHVE mexgay | 11 eIMHNYHas MOJTYOKPYXXHOCTb, | -3HaTb ornpejeneHmne OCHOBHbIX | IHAMBMAYabHaS
CTOpOHamu 7 yrnamu OCHOBHOE TPUrOHOMETPUYECKOE | TPUTOHOMETPUYECKMX  (PYHKUMA © KX | paboTay JOCKM
TpeyrosibHuKa(11u4) TOX/ECTBO, (hOPMY/ibl NPUBELEHNSA CBOWCTBA;
23- -yMeTb pellatb 3a4ayn Ha npUMeHeHue
25 CWHYC, KOCWHYC, TaHreHc | 3 (hopMynbl AN BbIMUCNEHUS KOOpPAMHAT

yrna.

TOYKN




26 Mnowaab TpeyrosbH1Ka. 1 Teopema O MOWAAN TPEYrofibHUKa, | -yMeTb  BbIBOAWUTL  (hopMyny nowaan | PpoHTasbHbIA 0npoc
(hopmMyna nnowanm TPeyronbHUKa,;
-yMeTb  MPUMEHATb  (YOpMynly  Mpu
peLueHnn 3a8au
27 Teopema CUHYCOB. 1 TeopemMa CUHYCOB -3HaTb TEOPEMY CMHYCOB M YMETb pellatb | VIHaMBUAYa/bHbIN
3afjaumn Ha eé npumeHeHune OMpoc Mo KapToyKam
28 Teopema KOCUHYCOB. 1 Teopema KOCUHYCOB. -3HaTb BbIBOA (DOPMY/ibl; WHanBupyanbHasa
-yMeTb  MPUMEHATb  (hopmynly  npu | paboTay AOCKK
peLleHmn 3a4ad
29- | PelleHune TpeyronbHNKOB. 4 Teopema CUHYCOB, Teopema | -yMeTb HaX0ANTb BCe LUECTb 3/1eMEHTOB ®PpOoHTa/IbHbLIN ONpoC
32 KOCVHYCOB TPEYro/ibHMKa Mo KakM-HUOY b Tpem
[laHHbIM 3/1EMEHTaM, ONpPeaenatoLLIUM
TPEYyrosibHUK
33 KoHTposnbHas pabota Ne3 no | 1 -yMeTb TMPUMEHATbL TeopemMy CcuHycoB ” | K.P.
Teme «COOTHOLLEHWNE MeXAay TEOpeMY KOCWHYCOB B KOMI/eKce npu
CTOpOHamu 7 yrnamu peLleHmn 3a4ad
TPeyronbHNKa»
OnnHa OKPY>XHOCTU n|11 NpaBU/bHbIN MHOFOYrO/IbHUK, | -yMeTb  BbIYMUC/ATL Yron  MPaBW/IbHOMO | PPOHTa/IbHBIN ONpoc
nnowaab kpyra(11y) BrnucaHHas 7 OrMmncaHHas | MHOrOyroJsibH1Ka rno opmyre;
34- | MNpaBunbHbIE OKPY>XHOCTb -yMETb  BMWCbIBaTb  OKPYXXHOCTb B
35 MHOTOYrONIbHUKMN. 2 npaBu/bHbIN MHOrOYT0/IbHUK 7
OMNCbIBaTb
36- | HaxoxgaeHue CTOPOH | 5 nnowasb MpaBUILHOTO | -yMEeTb peLlaTb 3afayvM Ha npuvMeHeHue | HAMBMAYabHas
40 NnpaBWILHOTO MHOrOYro/sibHMKa, ero  CTOpPOHa, | hopmyn 3aBUCMMOCTU MeXay R, 1, an; paboTa no KapToykam
MHOrOYro/ibHMKa yepes NepumeTp, paguycbl BMUCAHHOW W | -yMeTb CTpOUTb npasusibHbIE
paguycbl  OMWCAHHOW W OMMCaHHOW OKPYXKHOCTelA MHOTrOYTO/IbHUKN

BMMCAHHOW OKPY>XXHOCTEIA.




41- | OnvHa OKPY>XHOCTU n [JIMHA OKPY)XXHOCTU, Niowaas Kpyra, | -3Hatb (QOpMY/ibl AN1F BbIYMCNEHUS A/IUHBI | IHAMBMAYabHAS
43 naoLwlanb Kpyra. nnoLLaab KpyroBoro cektopa OKPY>XXHOCTM U NIOLLaaN Kpyra; paboTa 'y [OCKM
-yMeTb BbIBOAUTb (DOPMY/IbI U peLlaTtb
3a/laun Ha UX NpuMeHeHue
44 KoHTponbHas pabota Ned.no -yMeTb pelatb 3agayv Ha 3asmcumoctn | K.P.
Teme «[l/iMHa OKPYXXHOCTU U mexay R, r, an;
nnoLlaas Kpyra.» -yMeTb  pewlatb  3ajayn,  UCMNo/b3ys
(hopmy/ibl A/IMHBI OKPY>KHOCTb, NJoWwaan
Kpyra v Kpyrosoro cektopa
[ABvxeHns(84) 0TOOPaXEHMNE NIOCKOCTM Ha cebs -3HaTb , UTO ABNAETCA  ABWKEeHMeM | PPOHTa/IbHbLIN OMpoC
45 [NoHATME ABMKEHMe MI0CKOCTU
46- | CummeTpus. 0ceBas U LieHTpa/lbHas CUMMeTpUS -3HaTb Kakoe 0TOOpaXkKeHMe Ha naockocTy | CamocTosTebHas
47 ABNAETCH OCEBOW CUMMETpMER, a Kakoe | paboTta
LleHTpasIbHOM
48- | MapannenbHbli NepeHoc. MapannensHblii NepeHoc. -3HaTb CBOIACTBa napannenbHoro | @poHTasbHbI 0Npoc
49 nepeHoca,
-YMETb CTPOUTb ¢urypsl npu
napan/ieqlbHoOM NnepeHoce Ha BEKTOP .
50- | MNoBopor. MoBopoT. -yMeTb CTPOUTbL PUrypbl MPU NOBOpOTe Ha | VIHAMBUAYanbHas
51 yron paboTa y  [OCKMW.
®PpOoHTa/IbHbLIN ONpoC
52 KoHTposnbHas pabota Ne 5 no -yMeTb CTpOUTL Gmrypsl npu | K.P.

Teme «[1BMXKEHUA»

napaiiesibHOM NepeHoce 1 NoBopoTe




53 HauvanbHble  cBegeHns  u3 3HaTb onpeaeneHuns | MprMepbl 06bEMHbIX (Uryp B npupode 1 | PpoHTabHbIA 0Npoc
cTepeomeTpumn(6uy) reoMeTpMyecKoro Tena; rpaHuUbl | NPaKTUYECKOW XUN3HU Ye/noBeKa,;
Mpeomet CTepeoMeTpum. Tena, YMeTb HaxoAuTb WM Ha3blBaTb | MHOTOTPaHHUK U €ro 3/IEMeHThI
"eomeTpus.Tena n Ha MOZENax W 4yepTexxax 3/1eMeHThI
MOBEPXHOCTH reom. Ten; u3obpaxarb 06beMHble
Urypsbil.
54 MHororpaHHukn.  lNpusma: 3HaTb onpefeneHne npusmbl; | Teopema lNudparopa; TeopeMbl CUHYCOB U | NHAMBMAYa/IbHAS
aNemMeHTbl, opMynbl 06beMa (hopmy/ibl NOWAAN MOBEPXHOCTU U | KOCUHYCOB; (hopMy/bl naowagen ¢uryp, | paboTay AOCKK
1 NN0LLLaaN NOBEPXHOCTYU 06bemMa; NPUMEHATL 3TU (OPMY/IbI K | M3yYaeMbIX B KypCe  M/IaHUMETpuu;
peLleHunto 3aaau (hopmyna Siinepa
95 Mapannenenunes n Ky6 3HaTb onpeneneHns npamoyr. | @opMy/bl  MOWAAM  NOBEPXHOCTM U | DPOHTA/IbHBIA OMpPOC
napannenenunesa n Kyba; cBoicTea | o6bema Ky6a 7 NPSAMOYT.
npaAMOyr. napannenenunesa v Ky6a; | napannenenvnesa
pewarb 3ajays Ha BblYWCNEHUE
nnowazan noBepxHoCcTU U obbema u
HaxoxXaeHue 3/1EMEHTOB
MHOrOrpaHHKOB
56 Tena BpaweHNa: LUAMHAP W 3HaTb onpegeneHns LWMHApPa W | PasBepTka KOHyca W LUAMHAPA; (opMynbl | HAMBUAYaIbHAA
KOHYyC KOHyca W WX 3M1eMeHTbl; peLwlaTtb | NIOWaAM Kpyra M Kp. CeKTopa, [A/MHbI | paboTay [OCKM
3afaun Ha BblYMCNEHVE NIOWAAM | OKPY>KHOCTU
MOBEPXHOCTY 7 ob6bema 7
HaxoxXaeHue 3/1IEMEHTOB Ten
BpaLleHus
57 LLIap n ciepa Onpefenatb  MOHATUA  Wapa W | DNeMeHTbl OKPY>KHOCTH, Lwapa U cgepbl ®poHTa/bHLIA  OMpoc,
cthepsl; 3HaTb onpeaeneHuns NHAMBUAYabHAsA
LLIAPOBOr0  CEKTOpa W CErMeHTa; paboTa y LOCK/
3HaTb (hopMy bl naowaam
NMOBEPXHOCTY 7 obbema 7
NMPUMEHATL UX NPU PeLLeHnm 3aa4
58 PelueHue 3agay MpumeHaATs 3YH pna  pelueHus WHanBupyanbHasa
3afa4  MOBbIW. YPOBHA ” C paboTta

MNPaKTN4eCKNM COoAEP>KaHNEM




Torosoe nosTopeHune(8) onpeaeneHne n cBoiicTBa | Pewwartb npocteiuve  3agayu Ha | PpOHTaNbHbIN OMpoC
59- TPeyronbHNKoB TPeyronbHNKM,YeTbIPEXYTO/IbHUKMK
61 TpeyronbHNKK
YUeTbIpeXyrofbHUKN,
62- | OKPY>KHOCTb, Kpyr OnpepeneHve n cBoicTea | Pewwatb npocTeiilume  3agauu Ha | IHonBnayanbHasa
63 BekTopbl OKPY>XHOCTW, Kpyr OKPYXXHOCTb, KPYT, BEKTOPbI paboTa no KapToukam
64 MeTog KoopAmHaT MeTopa KoopAauHaT Pewatb npocTelilume 3agaym € NMOMOLLbO | PpoHTaNbHbIA 0npoc
MeToAa KOOpAMHaT
65- [NoBTOpeHue. PelleHne YMeTb:- OTBeyaTb Ha Bonpocbl Mo | CamocToATebHas
66 3ajau. M3y4yeHHbIM B TeyeHMe roja Temawm;- | pabota
NMPUMEHATL BCE U3Y4YEHHble TEOpPeMbl Mpu
pelweHnn  3afady;- pelatb  TecTOBble
3aaHna  6a30BOr0  YPOBHSA;-  peLlaTb
3a[laun MOBbILLEHHOTO YPOBHSA CMIOXHOCTMU.
67 MToroesad KOHTpO/bHasA 3HaTb BECb NMPONAEHHbI MaTepuan KoHTposnbHas paboTta
paboTa
68 [NoBToOpeHue. PelueHne YMeTb:- OTBeyaTb Ha Bonpocbl Mo | CamocToATeNbHas
3aau. N3YYEHHbIM B TEUEHWE rofa TeMam pabota
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2. ATaHacsaH J1.C., bytysoB B.®., Nna3kos HO.A., KOguHa N.. T'eomeTpusi: Pabouyast
TeTpagb Ana 9 knacca. M.: INpocseLleHne, 2009

3. 3uB B.I"., Meiinep B.M. upaktuyeckune mateprasbl Mo reometTpum gns 9 knacca.
M.: IMpoceeLleHne, 2009

4, TecTbl N0 reomeTpum: 9 Knacc: K y4ebHuky J1.C. AtaHacsHa u ap. «eomeTpus.
7-9» | A.B. ®apkoB. — M.: N3aatenbcTBo «3K3ameH», 2010 -94 c.
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