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PABOQUYAS ITPOTPAMMA
Kypca «['eomeTpumn»
10-11 xiacc (no yueonuxy :J1.C.Amanacsn «I eomempus 10-11xn»)

1. IIpeamerHbie
pe3yJbTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

®denepanbHblil 00pa30BaTENIbHBIA CTaHAAPT YCTaHABIMBAET TPEOOBAHNUS K PE3yIbTaTaM OCBOCHUS
00y4aroImuMHUCs: OCHOBHOW 00pa30BaTeIbHON MPOTPAMMBI.
IIpeameTHBbIe pe3yJbTaThI:
-BKJIIOUYAIOIIUX OCBOEHHBIE O0YYAIOIUMHUCS B XOJI€ U3Y4EHUs y4eOHOro peaAMeTa YMEHHUsI, BUABI
JesTeIbHOCTH 110 MOJIyYE€HUI0 HOBOT'O 3HAaHUA B paMKax y4eOHOro IpeaMeTa, ero npeodpa3oBaHUIO U
IIPUMEHEHHIO B yUEOHBIX, Y4€OHO-TIPOEKTHBIX U COLIMATIbHO-TIPOEKTHBIX CUTYaLUsX;
- (hopMupoOBaHNE MAaTEMaTHUECKOTO TUIIA MBIIUIEHUS, BJIaIeCHUE T€OMETPUUECKON TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHATUSMH, METOAAMHU U IPUEMAMU;
- ¢()OpMUPOBAHHOCTb IPEJCTABICHUN O MaTeMaTHKe, O CII0CO0axX OMUCAHUS HA MATEMAaTHUYECKOM S3bIKE
SIBJICHUH PEaJIbHOTO MUPA;
- ¢(hOpMHUPOBAHHOCTb NPEACTABICHUN O MATEMAaTUUYECKUX MTOHATHUSAX, KAK O BAXKHEHIINX MaTeMaTHYECKUX
MOJIEIISIX, TO3BOJISIIOIIMX OMKMCHIBATh U M3yYaTh Pa3HbBIE MMPOLECCHI U SBJICHUS;
MIOHUMaHHE BO3MOKHOCTH aKCHOMAaTHYECKOI'0 TIOCTPOEHUS] MAaTEMaTHUYECKUX TEOPHIA;
- BJIaJICHUE METOaMH JI0OKA3aTEeIbCTB U aJITOPUTMOB PEIICHHUS;
- YMEHHUE UX NIPUMEHSATh, IPOBOJIUTH JIOKA3aTeIbHbIE PACCYKICHUS B X0J1€ peILIeHHs 3a/ay;
- BJIaJICHUE OCHOBHBIMH MTOHATUSMH O TUIOCKUX U MTPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYpax, ux
OCHOBHBIX CBOMCTBAX;
- ¢()OpMUPOBAHHOCTH YMEHUS PAaCIO3HABATh HA YEPTEKAX, MOJIEIISAX U B pEATbHOM MHUPE T€OMETPHUECKUE
¢burypsr,
- IPUMEHEHHE U3yYCHHBIX CBOMCTB T€OMETPHUECKUX (HUTYp U (HOPMYII JUIS PEIICHUSI TEOMETPUIECKUX
3aJa4 ¥ 3a/1a4 ¢ MPAKTUYECKUM COEP)KaHUEM;
- BJIaJICHUE HABBIKaMH UCIIOJIB30BAHMS TOTOBBIX KOMITBIOTEPHBIX MPOTPAaMM MIPH PEIICHUH 3a/1a4.

2. Copnep:xkaHue y4eOHOIr0 npeamera

OcHoOBHOe cojep:kaHue TNpeaaraeMoro Kypca reomerpun 10-11kiace.
(136 gacoB 3a aBa roa 0OyUCHUS)

IIpsiMble W miIockocTH B mpocTpaHcTBe. OCHOBHBIE TMOHSATUS CTEPEOMETPUHM (TOUKa, MpsMas,
IUIOCKOCTB, IPOCTPAHCTBO).

[lepecekaromuecs, mnapauieIbHble M CKPEUIMBAIOLIUECS TMpsAMBbIE. YTON MeEXAYy TMpsSMbIMH B
npoctpanctee. [lepnenaukynspHocTs npsaMmeix.lapamiensHOCT M NEPHEHIUKYISPHOCTh NPSIMON U
IJTOCKOCTH, MPU3HAKU U CBOMCTBA. Teopema o Tpex nepneHaukyisapax. [lepnenaukymnsp u HaKJIoOHHAA. YTOa
MEXy IPSAMOH U MIIOCKOCTBIO.

[TapamienpHOCTh  IJIOCKOCTEM, MNEPHEHIUKYIAPHOCTh IUIOCKOCTEH, MPU3HAKM M  CBOMCTBA.
JIByrpaHHBIN YToJl, IMHEWHBIA YTOJI JBYTPAHHOIO YIJIA.

Paccrostnust oT ToukM A0 miuockoctu. PaccrosHME OT IpsIMOM 10 IJIOCKOCTH. PaccTosHue mexnay
NapaJuIeIbHBIMU IIJIOCKOCTAMU. PaccTosiHuE MEXly CKpELMBAOIIMMHUCS PSIMBIMH.

[TapannensHOoe  mpoekThpoBaHue. Iliomans  OpTOrOHANBHOM  MPOEKIMH  MHOTOYTOJIbHUKA.
N300paxeHune npoCcTpaHCTBEHHBIX QUTYpP.

Mmuororpannnku. Bepumnsl, pebpa, rpaHu MHororpaHHuka. PasBepTka. MHoOrorpaHHble yTJibl.
Brinykiible MHOrorpanHuku. Teopema Jitniepa.

[Ipusma, ee ocHoBaHusA, OOKOBBIE pedpa, BbIcOTa, OOKOBas moBepxHOCTh. [lpsimas u Haxknonnas
npusma. [IpaBuibnas npusma. [apannenenunen. Kyo6.

[Mupamuna, ee ocHOBaHHME, OOKOBBIE pedpa, BEICOTA, OOKOBAs MOBEPXHOCTh. TpeyrojibHas MUpaMHIA.
[IpaBunbHas nupamuga. Y ceueHHas NupaMu/ia.

Cummerpun B KyOe, B mapamienenunene, B npusme M nupamuzae. IloHatue o cuMmeTpuu B
IIPOCTpaHCTBE (LIEHTpalbHas, OceBast, 3epKanbHas). [IpuMepsl cuMMETpHil B OKpYKatoILeM MUpE.



Ceuenus Ky0a, MPU3MBbI, TUPAMUJIBIL.

[IpencraBieHne o MPaBIILHBIX MHOTOTPAHHUKAX (TETPAdp, KyO, OKTadIp, AOJAEKAdAP U UKOCAIP).

Tesa u nmoBepxHocTn BpameHusi. [{unuuap um xoHyc. YceueHHbI koHyc. OCHOBaHUE, BBICOTA,
O0KOBas MOBEPXHOCTh, 00pa3yromas, pa3BepTka. OCeBbIe CEUCHHS U CEUCHHSI TAPAIIICIIbHBIE OCHOBAHHMIO.

lap u chepa, ux ceyeHus, KacareabHas IIOCKOCTH K chepe.

O0bemMbl TeJ M IVIOIIAAUM UX moBepxHocTeil. [lonsarne 06 oOwveme Tema.OTHOIIEHHE OOBEMOB
IMOJJOOHBIX TEJI.

®dopmynbl 00beMa KyOa, MPSIMOYTOJIBHOTO MapajuieNienuIie/ia, mpyu3Msl, IrHaApa. opmyiel o0bema
MUpaMuIbl B KOHyca. DOpMyIIbl IO MOBEPXHOCTEH MIJIMHIpa U KoHyca. Dopmysbl o0beMa mapa u
I0Mmaau chepsl.

Koopaunarsl U BekTOpbl. J[eKapTOBBI KOOpAMHATHI B TIpocTpaHcTBe. DopMyia paccTOSHUAS MEXKTY
JIBYMsSI TOYKaMH. Y paBHEHUS cephl U MI0cKoCcTH. DopMyiia pacCTOSIHUS OT TOYKHU J0 TUIOCKOCTH.

BekTopel. Monynp Bektopa. PaBeHCcTBO BekTOpoB. ClO)KE€HHWE BEKTOPOB M YMHOXEHHE BEKTOpa Ha
yucino. Yroin wMexay Bekropamu. Koopaunatel BekTopa. CKalsipHOE MPOU3BEICHHE BEKTOPOB.
Konnuneapasle BekTopbl. PasnmokeHue BeKTOpa IO JBYM HEKOJUIMHEApHBIM BekTopaM. KomriuianapHbie
BEKTOpHI. PaznojkeHue mo TpeM HeKOMILJIaHAPHBIM BEKTOPAM.

CKaJIIPHOE MTPOU3BE/IEHUE BEKTOPOB, IPUMEHEHHE CKAISIPHOTO IIPOU3BECHHUS BEKTOPOB K PEIICHUIO 3a/1a4.

B Tom uyucae: Texkymuii KOHTPOIb OCYIIECTBIISIETCS B BHJIEC: CAMOCTOATEIBHBIX pa0dOT, MUChbMEHHBIX
TECTOB, MAaTEMaTUYECKUX JUKTAHTOB, MPOECKTHOM JEATEIbHOCTH, HCCIEIOBATEIbCKON JEsATEIHHOCTH,
YCTHBIX U MTUCHMEHHBIX OMPOCOB IO TEME YpOKa.

BBoaHYyI0O NMarHOCTUKY, NIPOMEXKYTOUHBIE KOHTPOJBHBIE pAOOTBI M HTOTOBYIO JUATHOCTHKY
MpEeANoJaraeTcs MPOBOJUTH B BUJI€ PA3HOYPOBHEBBIX TECTOBBIX 3aJIaHUM.

Neri/ Knace Komu K/p
v} YeCTB
0
4acoB
1 10 68 5
2 11 68 5
Hro 10-11 136 10
ro:

C yueroM ypoBHEBOH cHeUM(UKH KIAcCOB BBICTPOCHA cCHCTEMa YYEOHBIX 3aHATUH YpPOKOB,
CIPOEKTUPOBAHBI 1IN, 3a]1a4, 0XKHJIaeMbI€ pe3yJIbTaThl 00y4eHUs (IUTaHUPYEMbIE PE3YJIbTaThI).

ILianupyercs HCIO0JIb30BaAHUE CJIeAYHOIIHMX neIarorn4ecKux TEXHOJIOTHii:

- TEXHOJIOTMH MOJIHOTO YCBOCHUS;

- TEXHOJIOTMH OOYYEHHsI Ha OCHOBE CXEMaTHYHBIX MOJIEIIEH;

- TEXHOJIOTHH OOyUEHHsI HA OCHOBE PEIICHHs 33/1ay;

- TEXHOJIOTUH IPOOJIEMHOT0 00y4eHus;

- TEXHOJIOTHH MIPOEKTOB;

- TEXHOJIOTHH 00yueHus ¢ ucnoib3oBanuem MKT.

B Teuenune roma BO3MOKHBI KOPPEKTHUBBI paboyeil MporpaMMebl, CBsI3aHHBIE C OOBEKTUBHBIMHU
MPUIHHAMH.

B YMK cucreMaTHuHO U MMOCIIEI0BATEIbHO U3JI0KEHO COIEPIKAaHKE IIKOIBHOTO Kypca CTEPEOMETPUH. DTO
CoZIep)KaHUE CICIYIOIIMM 00pa3oM pacrpe/IesieHO MO KiaccaMm:

10 _kaacc (68 uyacoB)

AKCHOMBI CTEPEOMETPHHU H UX CJIeICTBHSA.

IlepBuuHbIE IOHATHS CTEPEOMETPUH (TOUKA, IPAMas, IJIOCKOCTh, IPOCTPAHCTBO). AKCHOMBI CTEPEOMETPHUH.
CrniocoObl 3a1aHus 10cKocTU. B3anMHoe pacnonoxxenue aByx npsamsix (Ilepecekaromuecs, napasienbHble
U CKpelluBaroIuecs npsmsle). HekoTopele ciae1cTBUs U3 aKCHOM.

IMapanieJbHOCTh NPAMBIX, IPAMOM M IJIOCKOCTH.



[TapamenpHble NpsIMBbIE B MPOCTPAHCTBE. B3anMHOe pacnosiokeHue NpsMon U INIOCKOCTH, TapAJIIEIbHOCTh
MPAMON U TIIOCKOCTH.

B3anMHoe pacnoJsioskeHre NPSIMBIX B IPOCTPAHCTBE, YIOJI MeKAY ABYMS NPSMbIMH.
CkpemuBaromuecs npsiMble. YTJIbl C COHAIIPABICHHBIMU CTOPOHAMU. YTOJI MEXKIY ABYMS IPSIMBIMU B
IIPOCTPAHCTBE.

ITapanieJJbHOCTH IJIOCKOCTEH.

B3anmHoe pacnosioxkeHne 1ByX IIIOCKOCTEN, apauIebHOCTh IIOCKocTel. [Ipu3Hak napajuieIbHOCTH
mockocTeil. CBOMCTBA MapajlIeIbHbBIXILUIOCKOCTEH.

Terpasap. Ilapannenenunen.

N3o6paxenue ¢uryp B crepeomerpun. [locTpoenune ceueHnii MHOrOrpaHHUKOB.

IlepnieHAUKYISAPHOCTH NPAMOM M IJIOCKOCTH.

[lepnenaukynspHble IpsMble B IpocTpaHCTBe. [lapaiiensHple npsMble NEPHIEHANKYIISAPHBIE K IIJIOCKOCTH.
[Ipu3Hak nepneHaeKyaIspHOCTH NPSIMON U IIOCKOCTH. [locTpoeHne B3auMHO EPIEHAUKYIISIPHBIX NPIMOU U
IJIOCKOCTH. B3auMOCBs3b MEXly MapauIeIbHOCTBIO U MEPIIEHIUKYIIPHOCTBIO IPSIMBIX U IIJIOCKOCTEH.
Teopema o npsAMoit, NepIeHANKYISIPHON K IJIOCKOCTH.

IlepnieHAUKYISIP M HAKJIOHHASA. YT0J MeKAY NPSAMOM M IJIOCKOCTHIO.

PaccrosiHre oT TOUKM 10 TUI0CKOCTH. PaccTossHre Mexly mapaulesIbHBIMU IUIOCKOCTSIMU. Teopema o Tpex
MEePHEHIUKYISIpax. YTOI MEXKAY IPSIMOU M TUIOCKOCThIO. [lepnenaukynsapHocTs miockoctet. CuMmMeTpust
OTHOCHUTEJIHO OCH U CHMMETPHUSI OTHOCUTENBHO TNIOCKOCTU. OOINi NepreHAUuKYIsAp IBYX
CKPEILMBAIOIINXCS TPSIMbIX.

JAByxrpannslii yroJj. IlepneHinKyJIApHOCTD IIIOCKOCTEM.

JIByxrpannslii yroia. [IpusHak nepneHauKyIspHOCTH ABYX IUIOCKOCTEN. [IpsAMOYyTonbHBIN NapajiesIenuIe.
ITonsitue MmHOrorpanauka. lipusma.

[lonsitue muororpannuka. [Ipusma. [lnomans nOBEpXHOCTH IPU3MBI.

IMupamuna.

IInpamupa. [IpaBuiibHas nupaMua. Y cedeHHas nupaMuaa. I nomans moBepxXHOCTH MUPaMUIBL.
IIpaBu/IbHBIE MHOTOTPAHHUKH.

CummMmertpus B ipocTpaHcTBe. [IoHATHE MPaBUIBHOIO MHOTOTPAaHHUKA. DJIEMEHTHl CHMMETPHH MTPaBUIIbHBIX
MHOTOI'PaHHHUKOB.

IlonsiTHe BEeKTOpPA B IPOCTPAHCTBeE.

ITonstue BekTopa. PaBeHCTBO BEKTOPOB.

CioxeHue U BBIYUTAHUE BEKTOPOB. YMHOKeHHE BEKTOPA Ha YUCJIO.

Cnosxenue 1 BblYMTaHNE BEKTOPOB. CyMMa HECKOJIBKMX BEKTOPOB. Y MHOKEHUE BEKTOpa Ha Yucio. Pemenue
3a/1a4 Ha IPUMEHEHUE CII0KEHUS BEKTOPOB U YMHOKEHHSI BEKTOPA HA YUCIIO.

KomnianapHubie BeKTOpBI.

Kommnanapnseie Bextopsl. [IpaBuiio napamienenunena. PaznosxxeHne oJHOro U3 Tpex KOMIIJIaHAPHBIX
BEKTOPOB I10 IByM IpYyruM. PasiioxkeHue BeKTopa 1o TpeEM HEKOMILIAHAPHBIM BEKTOPAM.

Hrorosoe nosropenue.

AKCHOMBI cTEPEOMETPUH U UX ciencTBus. [lapamiensHoCcTh NpsAMBIX U mockocTell. TeopeMa o Tpex
NEPIEHIUKYIIAPaX, YyroJl MEX1y MPSMON U INIOCKOCTBbI0.BEKTOpPHI B IPOCTPaHCTBE, UX IPUMEHEHHE K
pELICHUIO 3a/1a4.



YuyeOHO-TeMaTH4YeCKHi IVIAH M KOHTPOJIb 3HAHUH y4YalIuXCcs
OcHoBHoOe cogepKaHue

Nerr/ Tema Konunye
1| CTBO C/P | M/[] | Tect | 3auer | K/p
94acoB
1 | AkcuoMbI cTepeoMeTPUM M UX CJIEACTBUS 3) 2 1 - - -
1.1 | I[Ipenmer crepeoMeTpun 1
1.2 | AKCHOMBI CTEPEOMETPUH 1
1.3 | Hekotopsle ciiecTBUS U3 aKCHOM 1
1.4 | Pemrenune 3amau 2 2 1
2 | lapanjeabHOCTh NPSIMBIX U IUIOCKOCTeii 19 3 1 - 1 2
2.1 | IlapamienbHOCTh PSMOU U IJIOCKOCTH 5 2
2.2 | B3aumHOE pacnoJoKeHHe MPSIMBIX B TPOCTPAHCTBE. 5 1 1
Yros Mexay OpSMbIMU
2.3 | [TapamiensHOCTB IIOCKOCTEH 2 1
2.4 | Terpasap, napauiecnurne 7 1 1
3 | llepneHAUKYJISPHOCTDb MPAMBIX M IUIOCKOCTEH 20 4 1 - 1 1
3.1 | [lepnieHAUKYIAPHOCTH MPSIMOMN U IJIOCKOCTH 6 1 1
3.2 | [lepnieHAUKYJISIp ¥ HAKJIOHHAS. YTOJI MEXIY MIPSIMOU U 6 1
TUIOCKOCTBIO
3.3 | AByrpannsii yrou. [leprneHanKyasipHOCTb 8 2 1 1
TUIOCKOCTEH
4 | MHOrorpaHHuKH 12 3 - 1 1 1
4.1 | IlonsTus MHOTOTpanHuka. [ITpu3ma 4 2
4.2 | [upamuga 5 1 1
4.3 | IlpaBuiibHbIE MHOTOTPaHHHUKH 3 1 1
5. | BekTopbl B IpocTpaHcTBe 6 1 1
5.1 | [lonsiTue BeKTOpa B MPOCTPAHCTBE 1
5.2 | CrnoxeHue ¥ BEBIYUTAHNE BEKTOPOB. Y MHOKEHHE 2 1
BEKTOpa Ha YUCIIO.
5.3 | KommranapHsie BeKTopa 3 1
6 | UToroBoe noBTopeHune 6 - 1 2 - 1
Hro 68 13 4 3 4 5
ro

11 kaacc (68 yacoB)

MeToa KOOpPAMHAT B POCTPAHCTRBE.

KoopanHatsl TOUYKH 1 KOOpAMHATEI BEKTOPA. JlekapTOoBbI KOOPAUHATHI B pocTpaHcTBe. Dopmyna
paccTostHusL MeXAy AByMs ToukaMu. [IpsMoyrosbHas cuctema KoopaAuHaT B mpocTpaHcTee. KoopanHats!
BeKTOpa. CBsI3b MEXy KOOpJAUHATAMH BEKTOPOB U KOOpAMHAT ToueK. [Ipocrelimme 3a1aun B KOOpAUHATAX.

BexkTopsl. Moayne Bektopa. PaBeHCTBO BeKTOpOB. Ci105K€HHE BEKTOPOB U YMHOKEHHE BEKTOPA HA

grcio. Koopaunate! Bektopsl. CkansipHOe Mpou3BeeHre BEKTOPOoB. [lInHa BeKTopa. YToI Mexay

BCKTOpaMHU. CKaJ'ISIpHOC MMPOU3BCACHUC BECKTOPOB. Brruncienue YTJIOB MCKAY MMPAMBIMHA U IIJIOCKOCTSMMU.

YpaBHEHUE IIIOCKOCTH ™,

JBuxenus. [lonstrue cummerpun B mpocTpancTse. LleHTpanbHas cuMMeTpus. 3epKalbHast
cummMetpust. OceBas cummertpus. [lapannensheiii nepeHoc. [IpeobpazoBanus nogoous™. CuMmeTpus B

Ky6e, napauiejicnmIe e, npusmMe U mupamMmuac. HpI/IMepBI CUMMCTpPUH B OKPYKArOLIEM MUPC.

HuauHap, KOHyC u map.



Tena Bpamenus. [loBopot Bokpyr npsimoil. [lonstue nununapa. Hununaap. Konyc. Y cedueHHsblil Konyc.
Cdepa. Ypasuenue chepsl. Bsaumuoe pacnonoxenue chepsl u iockoctu. KacarenbHas MI0CKOCTh K
cdepe. [lnomans chepsl.

O0bembl TeJI.

[TonsTue o0bema. O0beM MpsAMOYTOJIbHOTO Napauienenuneaa. O0beM NpIMOYTroJIbHOM IPU3MBI,
OCHOBaHUEM KOTOPOH SABJISAETCS MPAMOYTOJIbHBINA TPEYTOJIbHUK.

O06mwem npsimoit npu3Mel 1 nuiauHApa. [lpusmMa, ee ocHoBanue, 60koBbie pedpa. BricoTa, OokoBas
noBepxHOCTh. [Ipsimast n HakiioHHAs pu3Ma. [Iupamuza, ee ocHoBaHHE , 00KOBBIE pedpa, BrICOTa, OOKOBas
noBepxHoOCThb. TpeyronbHas nupamua. [lpaBunbHas nupamuga. YceuenHas nupamuia. O6beM HaKJIOHHOU
MIPU3MBI, TUPaMUBI U KOHYca. Bbruuciienue 00beMOB Tell ¢ MOMOIIbI0 HHTerpaia. O0beM HaKIIOHHOM
npu3mbl. O6beM nupamuisl. O0bem koHyca. CeueHne Ky0a, mpu3msl, nupamuisl. Ilpeacrasienue o
MPaBUJIBHBIX MHOTOTPaHHUKAX (TETpadp, KyO, OKTadaAp, JOJACKadIp U UKOCAIP).

[Tap u cdepa, ux ceuenus. KacarenpHas miockocTts k cdepe. O0bem mapa u miomaab chepbl. O0bem
IIIapOBOT'0 CErMEHTa, IIAPOBOI'0 KOHYCA, CEKTOpa. Y paBHEHHUE CPePhl U MIIOCKOCTH.

Hrorosoe nosropenue kypca reomerpuu 10-11kmaccoB. AKCHOMBI CTEPEOMETPHH.
[TapannenbHOCTh NPSAMBIX, HAapaJIIEIbHOCTh MPSIMON U IIOCKOCTH. CKpeIuBarouecs npsimole.
[TapannensHocTh TI0cKOCTeN. IlepneniukyaspHOCTb IpAMOil U TuIocKocTH. TeopeMa o Tpex
MEPIEHIUKYISIPAX. YTOJI MEXAY NPSAMOU U INIOCKOCTBIO. JIByXrpanHslid yrod. [lepreHuKyaspHOCTb
1ockocTeil. MHOrorpaHHUKHM: napajuliesenumes, Ipu3Ma, upaMuia, IO i UX oBepxHocTel. BekTopsl
B IipocTpaHctie. JlelicTBus Haj BekTopaMu. CkansipHOe pou3BeaeHue BekTopoB. Llununap, koHyc u map,
Iomaau ux nosepxuocrei. O6bpemsl Ten. KomOuHanus ¢ onucaHHbIMU ChepamH.

YuyeOHO-TeMaTHYeCKHi IVIAH U KOHTPOJIb 3HAHUH y4almxcst
OcHOBHOe co/iep:KaHue

Ne Tema Kommuect| C/p. |M/m.| Tecr.| 3auer K/p.
/i BO
4acoB
1. [MeToa KOOPAMHAT B MPOCTPAHCTBE 15
KoopauHaTsl TOUKM ¥ KOOpAUHATHI BEKTOPA 7 2 1 1
CkanspHoe IpoU3BEIECHUE BEKTOPOB 4 2 1 1o
JIBrkeHus 4 1 1 1
2. (luamHAp, KOHYC U 1ap 17
Humuaap 3 1
Konyc 3 1
Cdepa 11 3 1 2 2
3. |O0bembI TE 22
O0BeM npSIMOYTOIbHOTO Napajuieenuneaa 3 1
O6beM npsAMOi IpU3MbI U IWIMHIPA 3 1
O6beM HaKJIIOHHOW MPU3MBI, TUPAMUIbI U 8 2 1 1
KOHyca |0
O06mwem mapa u miomanb chepol 8 3 3 1 1
4. |UToroBoe moBTOpPeHUE Kypca reoMeTpuu 16 6 1 2
Hroro: 68 22 8 5 4 5

3.. InanupoBanue kypca «['eomerpus»
aa 10-11 kiaaccoB

10k,
Coaepxxanue TeM yu4eOHOro Kypca.
1. BBeneHue. AKCHOMBI CTEPEOMETPHH M UX CJeICTBHUSL.(S)
IIpenmer crepeomerpun. AKCHOMBI cTepeomeTpun. HekoTopsle cBoicTBa U3 akCcMOM. Pemienne 3a1a4y Ha
MIPUMEHEHHUE aKCHOM CTEPEOMETPHUH U UX CIEACTBUA.



OcHoBHas1 neJb:

CdopmupoBaTh npeAcTaBICHUS YUalluXcsi 00 OCHOBHBIX MOHATHSIX U aKCHOMaX CTEPEOMETPUHU, HX
HCIIOJIb30BAaHUU IIPU PELLIEHUH 3aa4.
Metoabl:

Pemenne ctanaapTHBIX 3a/1a4 JIOTUYECKOTO XapaKkTepa, a TaK ke N300pakeHHe TOUEeK, MPSIMBIX U
IJIOCKOCTEHN Ha IPOEKLIMOHHOM YEPTEXKeE MPHU Pa3INIHOM MX B3aUMHOM PacloOJI0KEHUU B IPOCTPAHCTBE.
3HaTh:

AKCHOMBI O B3aMUMHOM PACIIOJIOKEHUH TOUEK, IPSIMBIX U INIOCKOCTENW B IPOCTPAHCTBE U UX CIIEACTBHUSL.
YMers:
[IpuMeHsITh aKCUOMBI CTEPEOMETPUU U UX CIEACTBUS TP PEIICHUH 3a7ay.

2. TlapannenbHOCTh IPSAMBIX H MJI0CKOCTEi (19)

OcHoBHAA 1IEJIb:

Jlath yyammmcs CHUCTeMAaTH4YeCKUE CBEICHHUS O MapauleIbHOCTU MPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

Ocy1iecTBUTh 3HAKOMCTBO C MPOCTEHIIMMU MHOTOTpaHHUKAaMU. [103HAKOMHUTH C pa3iMyHBIMU CHOCOOAMH
M300paKeHUsI MPOCTPAHCTBEHHBIX Guryp Ha miockoctd. CopMupoBaTh yMEHHsS peliaTh 3afauyd Ha
JI0Ka3aTesbcTBa (METO OT MPOTUBHOTO).CTPOUTH CEUEHUS TETpadipa U NMapaiiesieuea.

Metoambr1:
Hcnonp3yercss MeTon 10Ka3aTeabCTB OT IMPOTUBHOIO, 3HAKOMOIO yYaIIUMCS U3 Kypca IUIaHUMETPUH.
Pemenue 60p110r0 KOJIMUECTBA JIOTUYECKUX 3a1a4.
2.1.MlapaiieabHOCTh NPSIMBIX, NPSAMOi 1 mjIockocTH (5)
[TapannensHbie mpsiMble B mpocTpaHcTBe. [lapanienbHoCTh npsiMoii U TIocKkocTH. Perenne 3a1a4d mo teme

«[TapamnenbHOCTb NIPSIMON U ITIOCKOCTH
3Harh:

Bunel pacnionoxenus npsiMbIX B mpocTpaHcTBe. [IoHATHE MapauienbHBIX U CKPEIIMBAIOIINXCS TPSIMBIX.

Teopembl 0 mapanienbHOCTH NPSAMBIX U apaieIbHOCTH 3-X MPsIMbIX. PacronokeHne B IpoCTpaHCTBE
psIMOH | TUIOCKOCTH. TTOHSITHE MapaieIbHOCTH MPSIMON M TUTOCKOCTH ( MPHU3HAK MapajlIeIbHOCTH MPSIMOi
Y TIJIOCKOCTH).

Ymern:

PaccmarpuBaTh NMOHATHE B3aMMHOI'O PACHOJIOXKEHHUS HPAMBIX , MPSIMOM M IJIOCKOCTH Ha MOAENSIX KyOa,
npu3Mbl, nUpamMubl. [IpUMeHsATh U3ydeHHBIE TEOpEeMbl K pelleHHio 33aad. CaMOCTOSTENBHO BBIOpAThH
CIOCcOo0 pereHus 3a/1ay.

2.2. B3anuMHoOe pacioJioxkeHne NPSMBIX B IPOCTPAHCTBE. YT0J MeKAY ABYMs NPAMBIMH(S)
CkpenuBaroliecs npsiMple. YTiibl C COHAPaBICHHBIMUA CTOPOHAMU. YTOJ MEXKIY NpsAMbIMU .Pemienue
3aJ1a4 110 TeMe «B3anMHOe pacnosiokeHne NPSMbIX B IPOCTPAHCTBE. YTOI MEXAY ABYMs MPSIMBIMUY.
Pemenue 3anau no teme «llapamiensHocTh NpsIMBIX U TI0cKOCTeH «. KoHTponbHas pabora o
TeME»AKCHUOMBI CTEPEOMETPHUH. B3anMHOE pacosoKeHue NpsMBIX , IPSIMON U IJIOCKOCTH.
3HaTh:

ITonsTre ckpemuBaromuecs NpsAMbIX. TeopeMy 0 paBEHCTBE YIJIOB C COHANPABICHHBIMU CTOPOHAMH.
Ymern:

Haxomuts yron Mexay npsiMbIMH B TpocTpaHcTBe. [IpUMeHATh moydyeHHbIEe 3HaHUS IPU PEIICHUH 3aj1ad.

2.3. MlapanueabHOCTH NJIOCKOCTEI (2)

[TapannensHbie uiockocTH. [Ipu3Hak napamienbHOCTH MI0cKocTel .CBOMCTBA Mapa/lIeIbHbIX IUIOCKOCTEN .
3HaTh:

ITonsTre napamuienpHbIX MIockocTei. [Ipu3Hak napamienbHOCTH ABYX IUIockocTel. CBoiicTBa
MapaJuIeNIbHBIX IUIOCKOCTEH.

YMmern:

Jloka3pIBaTh IPU3HAK NAPAIEIbHOCTH JABYX IJIOCKOCTEN M IPUMEHSTH €r0 IIPU PELIEHUU 3a1a4.
Hcnonp30BatTh CBOMCTBA NapalIeNIbHBIX INIOCKOCTEN MPHU PEIICHUH 3a/1a4.

2.4. Terpasap.Ilapamienenunnen(7)

Terparnp. [lapannenenunen. 3agaun Ha OCTpoeHHUE ceueHU. KoppekTHpoBKa 3HAaHUH ydaluxcsl.
KonTponbnas pabora. 3auer Nel.
3HaTh:

[MonsTue Tetpasapa. [lonarue mapamnenenurnena u ero cBoicTBa. CriocoObl MOCTPOCHHUSI CEUCHHIA
TETpadIpa U napasuieenurea.

YMmern:



PabGoTtate ¢ dyeprexxom W uuMTaTh €ro. Pemrate 3amaum , CBsi3aHHBIE C TeTpadapoMm Pemate 3amaum Ha
IIPUMEHEHHE CBOMCTB Mapamienenumena. CTpouTh CEUEHNUE TETpadipa U NapajliesIenunea.
3. IlepneHIMKYJIAPHOCTH NPSIMBIX H IUIOCKOCTEiH(20)
OcHoBHas1 eJb:
JlaTh yyanmmcsi CHCTEMaTUYECKUE CBEACHUS O MEPIEHINKYISIPHOCTH MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE. BBECTH MOHATHE YIVIOB MEKAY IPSAMBIMU U IUNIOCKOCTAMM, MEXAY IUIOCKOCTAMM.
Metoapl:
O060011ar0TCA M CUCTEMATHU3UPYIOTCS 3HAHUS YUALTUXCS O EPIEHANKYIISIPHBIX TPSAMBIX, IEPIEHAUKYISPE U
HAKJIOHHBIX, U3BECTHBIC U3 Kypca IJIAHUMETPHUH, 4TO OyJIeT ClIocoOCTBOBAThH O0Jee IIIyOOKOMY YCBOCHHIO
tembl. [locTosiHHOE OOpalieHue K TeopeMam, CBOMCTBaM M MPU3HAKaM Kypca IUTAaHUMETPUH MPH PEIICHUN
3a/1a4 10 U3y4aeMoH TeMe.
3.1. IlepneHANKYJSIPHOCTH NIPSIMOM M IJIOCKOCTH(6)
IlepneniukynspHble NpsiMbIE B ITpocTpaHcTBe. [lapamienbHble npsiMble, IEPIEHINKYIISIPHbIE
K TWIOCKOCTH. [Ipr3HaKk nepneHIuKyJISpHOCTH NPSIMOM U INIOCKOCTH. TeopemMa 0 mpsIMOHu,
MIEPIEHIUKYISIPHON TUIOCKOCTH. Pemenue 3a1a4 Ha NepHeHAUKYJIIPHOCTD IPSIMO U IUIOCKOCTH.
3HaTh:
[TonsiTHE NEpPHEHAUKYIAPHBIX MPAMBIX. JIeMMy NEpIEeHAUKYIIPHOCTH IBYX NapaJlJIeIbHBIX NPSIMbBIX K
tpereil. Onpenenenye NepneHIuKyJISpHOCTU NPSIMON U TUIOCKOCTU. CBSI3b MEXy MapaILJIEIbHOCTHIO
MPSAMBIX U UX MEPIEHIUKYIISIPHOCTBIO K INIOCKOCTH. [IpU3Hak nepneHauKyIs[pHOCTH IPSIMOI U IJIOCKOCTH.
Ymers:
Jloka3piBaTh JleMMy neprneHIuKyISpHOCTH JBYX NapauIeIbHbIX NPAMbIX K TpeTbell. [[puMeHsaTh npu3Hak
MEePIEHIUKYISIPHOCTH IPSIMOM U INTIOCKOCTH K PELIEHUIO 3aAa4. HaxoIuTh CBsI3b MEXAYy NapajlieIbHOCThIO
IIPSAMBIX U UX NEPIEHANKYJISIPHOCTBIO K INIOCKOCTH. PemaTe OCHOBHBIE THIIBI 337a4 HA
MEePIEHAUKYIISIPHOCTD NIPSMOM U TIOCKOCTH.
3.2. IlepieHANKYJISIP U HAKJIOHHAS. YT0J MeK1y NPSIMOil M IJIOCKOCTBIO(6).
Paccrosinue oT TOukM 10 IIOcKOCTU. TeopeMa 0 Tpex NepHeHAuKYIsApax. Yol MeXIy NpsSMOu U
IJIOCKOCTBIO. IToBTOpEeHKEe Teopun. Penmenue 3aa4 Ha IPUMEHEHNE TEOPEMBI O TPEX NEPIECHANUKYIIApaXx.
VYroa Mexay npsAMO# U IUNIOCKOCTBIO.
3narb: [loHaTHE paccTOSHUE OT TOUKH J10 MpsAMOi. TeopeMy o Tpex neprieHaukyspax. [lonstue yria
MEXy NPSMOHN U IIIOCKOCTBIO.
Ymerb: /Joka3siBaTh TEOPEMY O TPEX MEPIEHAUKYIIAPAX U UCIIOJIB30BATh €€ NPU pelieHnH 3aaad. Haxoaute
yroJI MEXy NPSMOH U IIIOCKOCTBIO.
3.3. /IByrpannblii yroJi. [lepneHaukyasspHocThb miockocreii (8)
JIByrpanHbi yroi. [IpusHak nepnesauKyIsIpHOCTH ABYX IUIOCKOCTEN. 1 IpsIMOYTrosIbHBIN napajiesIenunesn.
Pemenne 3amad Ha CBOMCTBA MIPSAMOYTOJIBHOTO Mapasuienenuiena. [IoBropenne Teopuu u penieHnu 3aaad
o Teme «llepneHIuKynsspHOCTb NPSAMBIX U MJI0cKOcTel» , Pemenue 3anad , KontponbHas padboTa o reme
«IlepreHIUKYISIPHOCTH MPSMBIX U TIIIOCKOCTEM». 3aueT No2.
3naTs: [loHATHE ABYrpaHHOrO yIJia U ero JuHeiHoro yria. [loHsTue yria Mex.y MmiI0CKOCTIMHU.
Onpenenenne nepneHANKYISpHBIX I10cKocTel. [Ipr3Hak nepneHAuKyIsIpHOCTH JIBYX INIOCKOCTEH.
[ToHsiTHE TPAMOYTOIBHOTO MapATIJIEIENUIIEIA, CBOMCTBA €0 TpaHel , IMaroHaJIe JIBYTPAaHHBIX YIJIOB.
YMmerb: Onpenensirs yroj Mexay IIOCKOCTAMU. [IpuMeHATh pU3HaK NMEpHEeHIUKYIIPHOCTH ABYX
IJIOCKOCTEH MpH pelieHny 3a/1a4, paboTaTh C YEPTEHKOM U UUTaTh ero. Mcrnonb3oBarh cBOMCTBA
MIPSIMOYTOJIBHOTO MapaJuIeenuIea Npy peieHny 3a1ad.
4. Muororpannuku (12)
OcHoBHasi neyab: JlaTh yganmmcsi CACTEMaTHIECKHUE CBEIEHNS 00 OCHOBHBIX BUJIaX MHOTOTPAaHHUKOB.
MeTtoasbl: M3yueHne MHOTOTPaHHUKOB HY)KHO BECTH Ha HATJISAHOM OCHOBE, OMUPAsiCh HA OOBEKTHI
MIPUPOJIBL, IPEAMETHI OKPYKAIOIIEH TeUCTBUTEIBHOCTH.
4.1. MMousitne Muororpannuka. lpusma. (4)
[Tonsitue muororpannuka. [Ipusma. [Inomans nopepxunoctu npusMsl. [IoBTOpeHrE TeOpUH, pelIeHue 3a1a4
Ha BBIYMCIIEHHE TUIOIAIU IOBEPXHOCTHU IPU3MBI.
3uarhb: [loHSITHE MHOTOTpaHHKKA, TPU3MBI M UX 311eMEHTOB. Buabl npusm. [ToHsTHE TIT0IIaAM TOBEPXHOCTH
npu3Mbl. QopMyIly AJi BBIYUCICHUS TUIOLIAAN TOBEPXHOCTH MPU3MBIL.
Ymerb: PaboTaTh ¢ uepTekoM U 4uTaTh €ro. Paznuuars BuaBI pu3M . J[aBaTh onrcanne MHOTOTPAaHHUKOB.
BeBonuth (hopmyity, sl BBIYUCIICHUS TUTOIIAIA TTIOBEPXHOCTHU MPU3MBI.
4.2. Mupamuna (5)



[Tupamupa. [TpaBunbHas nupamuaa. Pemenue 3aiad no reme nupamuaa. Y cedeHnas nupamuaa. [lmomans
MTOBEPXHOCTU yCEYECHHON TUPAMHU/IBI.
3nartb: [lonsatue nupamuel. [lonsTHe npaBuiIbHOM MupaMuasl. TeopeMy o Tuomaan 60KOBOH
[IOBEPXHOCTU IIPABUJILHOM MUPaAMU/IbI.
Ymersn: PaboTaTh ¢ uepTeKoM U uuTaTh ero. OTaudars BUAbsl nupaMul. JJoka3piBaTh TEOPEMY O MJIOLIAAN
OOKOBOM IIOBEPXHOCTH MPaBUJILHON IMpaMuibl. PemaTs 3a1aum Ha HaX0XIeHHUE 101 1 OOKOBOI
[IOBEPXHOCTU IIPABUIILHOM MUPaAMU/IBI.
4.3 IlpaBuiIbHBIE MHOTOTPAHHUKH (3)
CummMmerpus B npoctpancTBe. [IoHATHE MPaBMIIBHOIO MHOTIOIPAHHUKA . DJIIEMEHTHl CHMMETPUU
IIpaBWJIbHBIX MHOTOTpaHHUKOB. KoppekTupoBka 3HaHui yuyamuxcs. Pemenue 3agau. 3auer Ne3.
3naTh: CuMMeTpus B pocTpaHcTBe. [149Th BUIOB IpaBUIbHBIX MHOIOIPAaHHUKOB.
YMmerh: YBUAETh CUMMETPUIO B IPOCTPAHCTBE. PasnuuaTh BUABI IPaBUIbHBIX MHOTOTPAaHHUKOB. PaboTaTh
C YEPTEKOM U YUTATH €rO.
5. BekTopsl B mpocTpancrtse (6)
OcHoBHas1 nejb: O000IUTh H3Y4YEHHBIN MaTepuan B 6a30B0il IKOJIE MaTepUaJIO BEKTOpaxX Ha INIOCKOCTH,
JaTh CUCTEMaTUYECKHE CBEJICHUS O JEMCTBUIX C BEKTOPaMHU B IPOCTPAHCTBE.
MeTtoabi: OCHOBHOE BHUMaHUE YENAETCs PELICHHIO 33]1a4 , TaK KaK [IPU 3TOM ydaluecs 00J1agaioT
BEKTOPHBIM METOJIOM.
5.1. [lonsiTne BekTOpa B mpocTpancTBe(l)
ITonsTue BekTopa . PaBeHCTBO BEKTOPOB.
3naTe: Onpexnenenue BekTopa.. [lonstue paBHbIx BEKTOpoB. OO03HAUEHUS.
YMmetn: Pabotats ¢ ueprexxoM 1 untath ero. O003HauaTh U UnTaTh 0003HaYeHUsA. OnpenensaTb paBHbIe
BEKTOpA.
5.2.Ci0KeHHe ¥ BLIYUTAHUE BEKTOPOB. Y MHOKEeHHE BEKTOpPa HA YHCJI0 (2)
Crnosxenue 1 BoIYMTaHHE BEKTOPOB. CyMMa HECKOJIBKHUX BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YHCJIO.
3uaTs: [IpaBuio TpeyrojapHuKa U NapaieaorpaMMa CJI0KeHHsI BEKTOPOB B IPOCTPAHCTBE. 3aKOHbI
CIJIO’KEHHsI BEKTOPOB. J[Ba criocoba pa3HOCTH ABYX BEKTOPOB. [IpaBUIIO CII0KEHMSI HECKOJIBKUX BEKTOPOB B
npoctpaHcTe . [IpaBuino yMHOXKEHHUS! BEKTOPOB Ha YUCIIO U €r0 CBOMCTBA.
YmMmern: [loap30BaThCS MPABUIIOM TPEYTOJIBHUKA U ITapaJIeIorpaMMa IpU HaX0XkIEHUU CYMMBI JIBYX
BEKTOpOB. HaxoauTh cymMMy HECKONIBKUX BEKTOPOB. HaxouTh pa3HOCTh BEKTOPOB JIBYMSI CLIOCOOAMH.
HaxonuTh BEeKTOpHBbIE CyMMBI He ITpuleras K pucCyHKaM. ¥ MHOXkaTh BEKTOpHA YUCII0. BHINOIHATE AeHCTBUS
HaJl BEKTOpaMH.
5.3 KomniianapHsbie BeKTopbl.(3)
3HaTh: oNpeeneHre KOMIIJIaHApHBIX BEKTOPOB. [Ipr3Haky KOMIUIaHAPHOCTH TPEX BEKTOPOB U IIPABUIIO
NapajuleNIeNUIENa, CII0KEHNS TPEX HEKOMIUIAHAPHBIX BEKTOPOB. TeopeMy 0 pa3iioKeHNN BEKTOPA IO TPEM
HEKOMIUIAHAPHBIM BEKTOPAM.
YMerb: Pa3noxuts BEKTOP 10 TPEM HEKOMIUIAHAPHBIM BEKTOpaM. Mcrionb30BaTh paBuiio
napajuiesienunes1a Npy CI0KEHUH TPEX HEKOMIUIAHAPHBIX BEKTOPOB.
6. UToroBoe nosropenue Kypca reomerpun (6)
AxcuoMsl ctepeomeTpun . [lapamiensHOCTh NPAMBIX U IIIOCKOCTEH . Teopema o Tpex neprneHauKyispax,
YToJI MEXAY IPSIMOM M IIIOCKOCThI0. BEKTOPHI B MPOCTPAHCTBE U UX MPUMEHEHHE K PEIICHUIO 3a/1a4.
HToroBast KOHTpOJIbHASA paboTa. 3aKIIOYUTENbHBIN ypok-Oecena o kypey 10 ki
3nartb: Teopernueckuit Matepuan kypca 10kmacca. OcHoBHBIE TeopeTuyeckue ¢akTel. Hanbomnee
pacnpocTpaHEeHHbIE TPUEMBI PEIIeHUs 3a/1a4.
YmMmern: [IpakTudyecku NpUMEHATh TeOpeTUUECKUil MaTepual . COBEpIIEHCTBOBATh YMEHHS U HAaBBIKU
pelieHus 3auad.

TeMa yac | copepiKaHue TeMbl XapPaKTepPHCTHKA OCHOBHBIX BU/IOB
bl AeSITeJIbHOCTH YYAINXCS
pasJiel nporpaMmel BBeneHue. AkcMOMBI cTepeoMeTpuH 5 4acoB
1.Ilpeamer crepeoMeTpun. AKCHOMBI 1 IIpenmer crepeomerpun. Axkcuomsl | DopmynIupoBaTh AKCHOMBI
CTePEOMETPHH. CTEPEOMETPUH. CrnencrBus n3 | crepeomerpun. DoOpMyIHpPOBaTH U
2.CrencTBus U3 aKCHOM 1 aKCHOM, MIpeICTaBIICHIEC 0 | IOKa3beIBaTh CIENCTBUSA W3 aAKCHOM.
3.IIpUMeHEeHHE aKCHOM CTEPEOMETPHH U 3 reoMeTpudeckux  Temax u  ux | OOBACHATE MOHATHE  IUIOCKOCTH.
UX CIEACTBUI MOBEPXHOCTAX, 00 w300pakeHnn | M300pakaTh IDIOCKOCTH, TOYKH U




MPOCTPAHCTBEHHBIX ¢buryp Ha | TIpsIMBIC. Haxonuts TOYKH
YepTeke, O IMPUKIAIHOM 3HAUCHHUU | MEPEecedCHUs MPAMBIX U IIIOCKOCTEH
TeOMETPUHL.
IMapanaensHoCTh NPAMBIX, IUI0cKOcTel 19 yacoB
4 IlapannensHsle psMbIe B |1 IMapannenbHOCTB NPSMBIX, IpsAMOA U | DOpMyIIMPOBATh OInpeneeHue
npoctpadctBe. [lapamiensHOCTh  Tpex miockocTd. B3aumuoe NepeceKaroIuXcs, NapauleIbHbIX U
TPSIMBIX. pacroioKeHHe IBYX MPSIMBIX B CKPEIIUBAIOLINXCS TIPSIMBIX B
5.I1apannenbHOCT NPSIMOH M IIOCKOCTH. | 4 MPOCTPaHCTBE. MPOCTPaAHCTBE. DopMynUpOBaTh
6.B3anmHOe pacnonoxkeHne mpsAMBIX B | 1 olpeieJICHUE HapajuIenbHbIX
MIPOCTPAHCTBE. CkpemmBaromuecs IUIOCKOCTEH B MIPOCTPAHCTBE,
IpsIMbIE ¢dopMynupoBaTh M JIOKa3bIBATh
7.YT76I ¢ COHANpaBIeHHBIMH CTOpoHaMu. | 1 Yroa Mexy NpSIMBIMH B TCOpEMy O TpeX IapaUICIbHBIX
VYronu MEXAY OPSIMBIMH MIPOCTPAHCTBE. TIPSAMBIX B IIPOCTPAHCTBE. OOBICHATH
8.Pemenne 3amau mo teme «B3ammuoe | 2 TIOHATHE TeTpasapa n
PacIoJIOKEHUE TPSAMBIX B IPOCTPAHCTBE. napajieNienurnesid, WX CBOUCTB U
VY TIIBI MEKTY TIPSIMBIMID) ameMeHTOB. CTpOWTH 3JI€MEHTAapHBIE
9.KonTpoabHasi padora Ne 1 mo teme | 1 CeuCHUA TeTpasapa u
«AKcHOMBI ~ cTepeoMeTpun. Bzaumuoe Hapajje/IeIumena.
pPacIOJIOKEHUE  HpPSIMBIX, IPAMOHM U
IJIOCKOCTHY
10.ITapannensusle mnockoctu. CpodictBa | 1 IMapannensHOCTB TIOCKOCTEH.
MapajyIeNIbHBIX MIOCKOCTEH. Terpasmap " napaJuIeIenuIes.
11.Pemrenue 3aga4 mo reMe 1 Bzanmuoe pacmonoXKeHus  JIBYX
«[TapasienbHble MIIOCKOCTHY IOpSAMBIX B MpoCTpaHcTBe. IIpsimble
12.Tetpasgp. 1 nepeceKarolyecs,  NnapajljelibHbIE,
13.IMapannenenumes. 1 ckpenmBaromuecs. [Ipsamoii nexur B
14.ITocTpocHUE CCUCHHIA. 2 IUIOCKOCTH, MpsiMasi U IUIOCKOCTh
15. KontpoasHas padora Ne 2 mo teme | 1 [IepeccKaroTes, IpsAMas U INIOCKOCTb
«[TapannenbHOCTb IIIOCKOCTEW» napajuienbHbl. CBOHCTBA M MPU3HAKH
16.Pemenue 3amaq o Teme | 1 HapaJuICIbHOCTH HPAMBIX n
«[TapasmieabHOCTb TPSIMBIX u TIOCKOCTEH.
IJIOCKOCTEN
17.3a4erl. IlapanaeapHocTs psiMoii 1 | 1
MJI0CKOCTH
[epneHaNKyJISIPHOCTH NPAMBIX U IUIOcKOcTeli 20 yacoB
18.I1lepneHauKyasipHbIE npsMble B |1 Ilepniennukynapaocts npsaMoi U | OOBIACHATH, KaKue IpsiMble
MIPOCTPAHCTBE. mwiockocTd.  llepneHaukynsp ¥ | Ha3bIBAIOTCA NEPICHIUKYISIPHBIMU B
19.I1puzHak nepneHAuKyaspHocT | 1 HakJOHHbIE. TeopeMa O  Tpex | MPOCTPAHCTBE. DopMyIUpOBaTh
TIPSIMOH M TIFIOCKOCTH. NEepHeHANKYIsIpax. YTol  MEXIy | OmpenesieHHe TMEepIeHIuKyisipa K
20.Teopema 0 npsmoi, | 1 HOPSMOM U INIOCKOCTBIO. JIByIrpaHHbIN | MIOCKOCTH,  HAKIOHHOM €€
HEPHEHUKYIIPHOM K MIIOCKOCTH. YTOIL [NeprieHMKYISIPHOCTD | MPOEKIMH, PACCTOSIHUS OT TOYKH IO
21 .IlepneHANKYIAPHOCTE IPSMOM 1 4 wiockocted.  IlepneHAnKyIsIpHOCTD | TIOCKOCTH, yria MEXIy
IUIOCKOCTH OpSAMBIX M TIJIOCKOCTEH, NPHU3HAKK | Mapayie]bHBIMU IUIOCKOCTSIMHM, yria
22 TleprneHANKYTIAp U HAKIOHHEIE 4 NEePHNEHIUKYIAPHOCTH  MPAMOM U | MEXAY TMpsSAMOM U  IUIOCKOCTBIO.
VYT0 MeKTy NPSAMOii ¥ TIOCKOCTBIO. IJTOCKOCTH, ZIBYX miockoctell, | OOBACHATH, TIOHATHE JBYTPAHHOTO
23. Pemenne 3axau Ha npuMeHeHue | 1 paccTosiHHEe OT TOYKH JI0 MIOCKOCTH, | YTa, MPSAMOYTOJIBHOTO
TEOpeMbl O TPeX MEpICHAUKY/IIPax, Ha paccTosiHHE  MEXIy HOpSAMOM ¥ | Mapajulelenunena, €ro  CBOICTB.
YTOJI MEXLy IIPSMOIi H IIIOCKOCTBIO IUIOCKOCTBIO, PacCTOsSHHE MexAy | [IpuMeHsAThs mpu pemeHnH 3a1ad.
24 JIByrpaHHBIH YTOIL. 1 MapauIeIbHBIMH IUTOCKOCTSIMH,
25.Ilpu3HaK NeprneHauKyIspHOCTH ABYX | 1 PacCTOAHHE MEXIY
TOCKOCTEiA. CKPEIMBAOLIMMACS. TPAMBIMHU, Yol
26.1lepeHaUKYIAPHOCTD TUIOCKOCTER 2 MEXKAY TIPAMOM U IUIOCKOCTBIO, yIroJl
27 Pemenue 3amaq Ha | 2 MEXILY ABYMA THIOCKOCTAMH,
NepIEeHANKYIISIPHOCTD TIPSIMBIX u cBonCTEa TpAMOYTONIEHOTO
ILIOCKOCTElH napasuiesenume/a.
28.KonrpoJsbHas padora Ne 3 mo teme | 1
«[lepnieHMKyIAPHOCTD HPSIMBIX u
IJIOCKOCTEI
29.3auer2. [epnenaukyasipuocts | 1
NPAMBIX H ILIOCKOCTei
MHuororpannuku 12 yaco
30.ITonsTre MHOTOTpanHuKa. [Ipu3ma. 1 [Tonsitue muororpanuuka. Ilpusma. | OOBSCHATS, 4TOo TaKoe
31.ITnomags HOBEPXHOCTH MPHU3MBI. 3 [Mupamuna. [IpaBunbHBIE | MHOTOIpaHHUK, €ro TIpaHH, peOpa,
32 .Ilupamupa. 1 MHOTOTpaHHUKK. OCHOBHBIE BUbl | BEpIIHHBI, JIAaroHaJH. Kaxoit
33.IMupamuna. [IpaBuibHas IUpaMKIA. 3 MHOT'OTPaHHHUKOB (npu3ma, | MHOTOTPaHHUK SIBJISIETCS BBITYKJIBIM.




34.YceueHHas nupamMua.

MUpaMia, YCeueHHas IHPaMuAaa),

Yro Takoe MNpu3Ma,, €€ OCHOBAHWS,

35.Cummetpust B mpoctpancTBe. [Tonstue | 1 dopmyna Dimepa s BBINYKIBIX | TpaHW, peOpa, BeicoTa. OOBICHATS,

MIPaBUIBHOTO MHOTOTPAaHHHKA. MHOT'OTPaHHHKOB 4TO TaKoe MIPSIMOYTOJIBHBIH
napaenenunes. opMymTupoBats u
JIOKA3bIBATh CBOHCTBO
OPSMOYTOJILHOTO MapaJuICICUIe Ia.
OOBACHATH, YTO TAaKOE MUPAMUAA U
ee DOJJCMEHTHI, Kakas MHpaMuia
HasblBaeTCsl NpaBwibHOM. Haxomgutsb
IUIOIIAAbh TIOBEPXHOCTH TMPHU3MBI U
TTAPaAMHATIBL.

36.KourpoasHas padora Ne 4 mo teme | 1

«MHOTOTrpaHHUKI»

37.3auer 3. Muororpannuku. Ilmomans | 1

NMOBEPXHOCTH MPU3MBI H MUPAMHJIBI

BexTopsi 6 yacoB
38.IlonsTHE BEKTOpA. PaBencro | 1 IonsTHE BEKTOpa. PaBenctBo | ®opMynupoBaTh  ONpPENCIECHHUS U
BEKTOPOB BEKTOPOB. WUTIOCTPUPOBATh TOHATHS BEKTOPA,
39.CnosxeHue 1 BHIYUTaHUE BEKTOPOB. 1 CrnoxeHne U BBIYMTAHHE BEKTOPOB. | €ro JUIMHBI, KOJUIMHEAPHBIX U PABHBIX

CyMMa HECKOJIbKUX BEKTOPOB CyMMa HECKOJIBKUX BEKTOPOB BEKTOPOB. I[IpUMCHSATH BEKTOPHI H

40.YMHOXEHHE BEKTOpa Ha YHCIIO. 1 YMHOK€EHUE BEKTOpa Ha YUCIIO. JICCTBUSL HAJ HHUMU IIPU PEUICHUH

41.KOMHHaHapHLIe BekTophl.  [IpaBuio 1 KOMHJ’IaHapHLIe BekTophl. IIpaBuno | 3amau. OOBACHATE TIOHATHE

napajuieJIenuIea. napauiejicnurcaa. KOMILTaHapHBIX BCKTOPOB,

4?2 PaznoxeHue BEKTOpA o TpeM 1 Paznoxxenue BCKTOpa 5 (0) TpEM Pa3IOKEHUC 110 TpEM

HEKOMILTAHAPHBIM BEKTOPAM. HEKOMIUTAHAPHBIM BEKTOPaM. HEKOMITJIAHAPHBIM BEKTOpaM.

43.KontposbHasi padora Ne 5 mo teme | 1

«BeKTOopHI B IPOCTPAHCTBE»

O6006maroniee mopTopenne 6 4acon

44.06001mmaroiee moBToperue. | 1

[NapannensHOCTh U TEPIICHANKYISIPHOCTD

B IIPOCTPAHCTBE

45.0600maromee moBTopeHue. [Ipu3mel 1

46.0600mmaroiee moBToperue. | 1

[upamuast

47.0600maromee mosropenue. [Inomamm | 1

MIOBEPXHOCTEH MHOTOTPAHHHUKOB.

48.0606mato1ee nosTopenue. | 1

IIpaBuIbHBIC MHOTOTPAHHUKH

49.0600marom1ee MoBTOpeHne. BekTopsr 1

Hroro 68

1. MeToa koopauHaT B npocTpancrie (154)

Coaeprxanue TeM y4e0HOIo Kypca

11 kiaacca.

OcHoBHas nejb: CopMHUpOBaTh YMEHHS IPUMEHATh KOOPAWHATHBIM U BEKTOPHBIM METOBI K PELICHUIO
3aJla4 Ha HaXO0XJIeHHE JJIMH OTPE3KOB U YIJIOB MEX]y MPSIMbIMU U BEKTOPaMHU B IPOCTPAHCTBE.
Metoasi: I[lenarornueckue cpencta. becena, pabora ¢ KHUTOH, 1eMOHCTpalus miakatoB. [IpobiemHoe
u3noxkeHue. B xone u3yueHus Temsl 11eecoo0pa3Ho UCIIOIb30BaTh aHATIOTHIO MEKY pacCMaTpUBAaEMbIMU
MOHATUSIMH Ha TIOCKOCTH U B IIPOCTPAHCTBE. DTO crocoOCTBYET OoJiee rTy0OKO U OCO3HAHHO YCBOUTH
M3y4aeMbIil MaTepHuall, ysICHUTh MECTO BEKTOPHOTO U KOOPAMHATHOTO METOIOB B KypCce F€OMETPHH.

1.1 Koopounamot mouku u koopounamot éexmopa (74)
IIpssmoyronbHast cuctema KoopauHaT B rpoctpadcTse. KoopanHatel Bektopa. CBs3b MEXy KOOpAMHATAMU
BEKTOPOB M KOOpAMHAT To4uek. [IpocTeiimme 3aaun B KOOpANHATAX.
3naTs: [loHATHE NPAMOYTOJIBHON CUCTEMBI KOOPAUHAT, KOOPAUHATHI BEKTOPA, IEHCTBUS HaJ BEKTOPAMH.
DopMyJIbl cepeTMHbI 0Tpe3Ka, JIIMHBI BEKTOPa Yepe3 €ro KOOPAMHATHI U PACCTOSTHUS MEXTY IBYMS
ToukaMu. [ToHATHS paBHBIX BEKTOPOB, OHATHS KOJUTMHEAPHBIX M KOMIUIAHAPHBIX BEKTOPOB, HAXOXKACHUE
KOOpJMHAT BEKTOpa 110 KOOPAMHATAM €ro Hayaja U KOHIA.
YmMmern: [IpoBoauTh T0Ka3aTeNbHbIE PACCYKACHUS B XO/I€ PEILIEHUS CTEpEOMETpUUCECKHX 3a1a4. CTpouTh
TOYKH I10 33JJaHHBIM KOOPJAMHATAM U HaXOJUTh KOOPAUHATHI TOUKH , TPOU3BOJUTH NEHCTBUS HAJl
BEKTOpPaMH C 33JaHHBIMUA KOOPJAWHATAMH, HAXOJUTh PACCTOSHUSI MEXAY IByMs TOUKaMH, JUIMHY BEKTOPA,
KOOpJMHAT CepPeIMHbI OTPE3Ka, peniaTh 3a/1a4l KOOPINHATHO-BEKTOPHBIM METOIOM.




1.2 Ckanapnoe npousseoenue 6exmopos (4u)
VYron mexny Bekropamu. CKaIIpHOE MPOU3BEICHUE BEKTOPOB. BBIUMCIIEHNE YIIIOB MEXKY NIPSIMBIMU U
IJIOCKOCTSIMHU.
3uaTs: [loHaTus yria Mexxay BEKTOpaMH U CKaJISIPHOTO IPOU3BEICHUSI BEKTOPOB, GOPMYIy CKAIIPHOTO
MIPOU3BE/ICHUS B KOOPAMHATAX, CBOMCTBA CKAJIAPHOTO MPOU3BeIeHUs, GOPMYIIBI CKATISIPHOT'O POU3BEICHUS
B KOOpJUHATaXx.
Ymers: [IpuMeHATH CKaJIIpHOE POU3BEIECHUE BEKTOPOB IIPU PELUICHUH 33]]a4, YMETh BBIUUCIATh CKAISIPHOE
MIPOU3BE/ICHNE BEKTOPOB U HAXOJIUTh YTOJI MEXK1y BEKTOPaMU. BBIUHMCIIATH yroa Mexay ABYMs IPSIMbIMU U
YTOJI MEXAY IPSAMOM U INIOCKOCTBIO.
1.3 Meuscenue (4u)
JBmxenus. LlentpanbHas cummeTpus. 3epkanbHas cummetpus. OceBast cummetpus. [lapamiensHbiii
IIEPEHOC.
3Harte: [ToHdaTue ABMXEHUS U OCHOBHEIE BUIBI ABMKECHUM.
Ymers: [IpuMeHsATh qBUKEHNE TP perieHuy 3a1a4. OTanyaTh OJWH BUJT IBUKEHUS OT APYroro.
2 Hnaunap, konyc u map. (174)
OcHoBHas neJib: J{aTh yyamumcs CUCTEMaTUYECKUE CBEIEHNS 00 OCHOBHBIX BUJaxX TeJl BPAIlCHUSI.
N3ydenue kpyribix Ten (UIMHIPA, KOHYCA, [1ap) 3aBepIIaeT U3y4eHHUEe CUCTEMbl OCHOBHBIX
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX Tell. [[03HaKOMUTH ¢ TOHSATUSMU OMTUCAHHBIX U BIIMUCAHHBIX MPU3M U
MIApaMH/I.
Mertoabi: [Tegarornueckue cpenctpa. becena, pabora ¢ KHUTOH, TeMOHCTpanwusl 1akaToB. [Ipo0iieMHbIe
u3noxkenue. Pemaercs 60mblioe KOTUYECTBO 3aa4, YTO MO3BOJISET MPOIOJIKUTH (POPMUPOBAHUE
JIOTUYECKHUX U TpadUIeCKUX YMEHH. Pa3BUTh MPOCTPAHCTBEHHBIC MPEACTABIICHUS KPYTIIBIX TEJT Ha
MIpUMEPE KOHKPETHBIX FTEOMETPUUYECKUX TEI.
2.1. Qununop(3u)
Ilonstue numuaapa. [Hunuamap.
3uartp: [loHATHE HMIMHAPUYECKON TOBEPXHOCTH, LIWJIMH/IPA U €r0 AIeMEHTOB. DOpMYJIbI 1Sl BBIYUCICHUS
TJI01a1ei OOKOBOM U MOJTHOM MOBEPXHOCTU LUIUHIPA.
Ymersn: Pemiate 3a1aun Ha HAX0KIEHUE 3JIEMEHTOB LIMJIMHPA, M0 11 TOBEPXHOCTH LIWJIMH]IPA.
Paboratk ¢ pucyHKOM, YUTATH €rO.
2.2 Konyc (3u)
Konyc. Yceuennslii koHyC.
3natp: [loHATHE KOHMYECKOW MOBEPXHOCTH, KOHYCA, YCEUEHHOT0 KoHyca. ®opmyIibl A BBIYUCICHUS
OOKOBOW U MOJHOM MOBEPXHOCTHU YCEUEHHOTO KOHYCA.
YMmernb: PaboTath ¢ uepre:koMm 1 uuTath ero. [[pumMeHsITh 3HaHUS PU PEIICHUH 3a/ay.
2.3.Chepa (11u)
Cdepa . Ypasuenue chepsl. Bzanmuoe pacnonoxxenue chepsl U miockoctu. KacatenbHas MiocKoCTh K
chepe. [nomans chepsi.
3uats: [loHarue cdepsl, mapa U uX 3JEMEHTOB. Y paBHeHHUE cepbl. Bo3MOXHBIE Cllydan pacioiIoKeHHe
cdepsl u iockoctu. Popmyny mnomanau cepsl. [lonarrue BnucanHoro mapa (chepbl) B MHOTOTPaHHUK,
OMMMCaHHOTO mapa (chepbl) OKOJIO MHOTOTPAHHHKA, YCIIOBUS UX CYIIECTBOBAHHUS.
YMmethb: PaboTath ¢ 4epTeKOM U UUTATh €T0, PEIlaTh 3aJa4d M0 JaHHOW TeMe U Ha KOMOMHAINNIO: chepsl U
MUPaAMUJIBI, TATUHIPA U TIPU3MBI, IPU3MBI U cephl, KOHyca U MUpaMuibl. [[puMeHsITh MoTydeHHbIE 3HAHUS
MPU U3YYEHUH TEMBI [IPU PEIICHUU 3a]au.
3. O6bembI Tea (224)
OcHoBHas neuab: [IpogomKUTh CHCTEMATHUYECKOE U3YyYE€HNE MHOTOTPAHHUKOB U TEJ BPAILLIEHUS BXO/IE
pelIeHus 3a/1a4 Ha BEIUMCICHHE UX 00bEMOB.
Mertoabi: B kypce ctepeomeTpun noHsATHE 00bEMA BBOJUTCS 110 aHAJIOTHH € MOHATUEM IUIOMIAH MJIOCKON
burypsl U GOPMYITUPYIOTCS OCHOBHBIE CBOMCTBA 00HEMOB. Perraercst 60IbII0e KOJIMYECTBO 3a/1a4.
Pe3ynbTathl ycTaHaBINMBAIOTCS, PYKOBOJICTBYSIChH OOJIBIIE HATJITHBIMU IPEACTABICHUSIMHU.
3.1. O6vem npamoyzonvnozo napannenenuneoa (34)
[Tonstre o0bema. O6beM MpsIMOYTOJIbHOTO Mapaenenumneaa . O0bemM NpsIMOyroabHONW MPU3MBL,
OCHOBAHHEM KOTOPOU SBISAETCS MPSMOYTOJIbHBIA TPEYTOJIbHUK.
3narb: [lonarue o6bema Ten. CBoiicTBa 00bEMOB, TPSMOYTOJBHOTO TApATIJICICTUIIEAA, TPSIMOI TIPU3MBI,
OCHOBaHUEM KOTOPOH SBISAETCS MPSMOYTOIBHBINA TPeyTrobHUK. DopMylly 00beMa MpsiMOYTOIBHOTO
napajuieJenumneaa, NpsiMoyroJbHOU MPU3MBI.



Ymetb: PaboTaTh ¢ yepTexom u unTath ero. Haxoauts 00beMbI PSAMON TPU3MBI U ITMTHH/IPA.
Hcnonb3oBath cBOiiCTBa 00HEMOB TEJ MPH pelIeHnH 3a1a4. [[puMeHsaTs GopMysIbl IpU PELICHUH 3a/1a4.
3.3. O6vem nHakn1oHHOU npu3Mbl, RUPAMUOBL U KOHYCA (84)
Brruncnenmne 06beM0oB Tell ¢ oMol nHTerpaia. OobeM HakIOHHOM mpu3Mbl. O6beM nupaMuisl. O0beM
KOHYCa.
3HaTb: Bo3MOXXHOCTH 1 11€51ec000pa3HOCTh MPUMEHEHUS OIIPEICIIEHHOT0 HHTETpaia sl BBIYUCICHUS
00BbemMoB Ten. Popmyny 06beMa HAKIOHHOU Mpu3Mbl. @opmyny oObeMa NUpaMubl Y KOTOPO BepIInHA
MPOEIMPYETCs B EHTP BIMCAHHOW WJIM OIMCAHHOM OKOJIO OCHOBaHMS OKpYykHOCTH. Dopmyity oObeMa
yceueHHOM nupamuabl. DopMyily 00beMOB KOHYCA U YCEUYEHHOTO KOHYCA.
YMmerb: HaxonuTs 00beM HaKIIOHHOM Mpu3Mbl. BeiBecTr hopmyiny o0beMa HAKIOHHOHN MPU3MBI C
MOMOMIBIO UHTETpatia, popmyiny o0bemMa MUpaMHIbl C UCIIOJIb30BaHUEM OCHOBHOM (hOpMYIIbI 00bEMOB Tell,
bopmyity oObeMa KOHyca ¢ TIOMOIIBIO ONPEeICHHOr0 HHTerpaia. PaboraTh ¢ 4epTekOM U YUTATh €TO0.
Haxomuts 00beMbl HAKIIOHHON MPU3MBI, TUPAMHU/IbI, YCEUEHHOM MUPaMHU/Ibl, KOHYCA U YCEUEHHOT0 KOHYCa.
[TpumensTh GOpMyIIbI IPU PEIICHUH 3a/1a4.
3.4. Oovem wapa u niowaos cgheput (8u)
O06wem mapa. O6beM MIapoBOTrO CErMEHTa, IIAPOBOTO CIos, cekropa. [1nomans chepsi.
3uatb: ®opmyny HaxoxaeHUS 00bema apa. opMyIibl 1715 BRIYUCIIEHUsT 00BEeMOB YacTel mapa. @opmyiny
JUTSL BBIYMCIICHUS TUTOMIA/IN TOBEPXHOCTH 1apa. [IpuMeHenne ¢popmyIt mpu pemennn 3aaay.
YMmerhb: PaboTath ¢ 4epTe:koM U UuTaTh ero. BeiBoauTh popmyity A BEIUKUCICHHS 00beMa mapa.
HaxonuTte 00beM MapoBOro CETMEHTA., IIAPOBOTO CIIOS, CEKTOPa. BRIBOAUTE (hOpMYITY IUIsi BEIYHCICHHS
IUIOLIAIA TOBEPXHOCTH I1apa. [IpumMeHsITs GopMyIbl IPH pEIICHUH 3a/1a4.
4. UtoroBoe noBropenue kypca reomerpuu 10-11 kiaccos. (144)
AxcuoMsl ctepeomeTpuu. [lapanenbHOCTh NPSAMBIX, TapalIeIbHOCTh MPSIMO U TIOCKOCTH.
CkpenuBaroniuecs npsimeie. [lapannensHocTs miiockoctei. [lepneHANKyaIspHOCTh NPSIMOI U TIOCKOCTH.
Teopema o Tpex nepneHAUKYIsIpax. Yol MeKIy NPSMOU U MIIOCKOCThIO. J|ByXTrpaHHbBIN yTrod.
[leprnieHIUKyYIIPHOCTD MIOCKOCTEH. MHOTOrpaHHUKU: NapajuleNIenune/, IpusmMa, upamMmuaa, Toaau ux
noBepxHoctel. BekTopsl B mpocTpancte. [eicTBus Haa BekTopamu. CKaIsipHOE TPOU3BEICHUE BEKTOPOB.
Hunuaap, KoHyC U map, miomaan ux noepxuocreid. O0wvemsbl Ten. KomOuHaius ¢ onucaHHbIMU cepamu.
3nartb: Teopetnueckuit maTepuan kypca reomerpuun 10-11 knacca. OCHOBHBIE TEOpETUUECKHUE (PAKTHI.
Haubonee pacripocTpaHeHHbIE TPUEMBI PEIICHUS 3a/1a4.
YMmertb: [IpakTudeckn NpuUMEHATh TeopeTudeckuii Matepuan. CoBEepIIEHCTBOBATh YMEHHUS U HABBIKU
pelieHus 3aad.
TemaTnyeckoe IVIAHUPOBAHME
11 kaacc
1. MeTtoa koopauHat B npocrpancTe (15 yacoB) ®opmynupoBaTh aKCHOMBI CTEPEOMETPHH.
DopmynupoBaTh U JOKa3bIBATh CIEACTBHUS U3 akcHoM. OOBICHSTH
1.1 Koopounamut mouxu u koopounamut éexkmopa (1 uacos)

TEMa yac | colep:KaHHe TEMBI XapaKTepUCTHKA OCHOBHBIX BUIOB
bI JESITEAbHOCTH yJalUuXCsl

MeToa KOOPANHAT B POCTPAHCTBE 15

§1. KoopauHaThl TOYKH M KOOPAMHATHI 7

BEKTOpa

[IpsiMoyronibHas cucreMa KOOpAUHAT B 1 [onsTne npsimoyronsHO# cucteMbl | OOBSICHATH MOHATHSA HPSIMOYTOJIBHON

IIPOCTPAHCTBE kKoopauHaT. KoOpaWHATEI TOYKH. | CHCTEMBI KOOPAMHAT B IPOCTPAHCTBE,

KoopauHnatsl BekTOpa. 1 Koopaunats! Bexkropa. Paznoxenue | kopauHat TOYKH. IIpumensaTs

Pemrenue 3a1a4 Ha IpIMEHEHHE 1 BEKTOPa o KOOPAWHATHBIM | IIOHATHS NPH PEIICHUH 337134

BEKTOpaM. CJ'IO)KCHI/IC, BbIYUTAHUC
U YMHOXCHHE BCKTOpa Ha 4YHUCIIO.
PaBHbIe BCKTOPLI.

KOOpAUHAT BEKTOPA

CBs13b MEXIY KOOPINHATAMH BEKTOPOB H 1 INousTHe pamuyc-Bexktopa | IIpuMeHATs @pu pelIeHuu 3ajad

KOOPAWHATAMH TOYEK MPOU3BOJILHON TOYKH | MOHSITHE paznuyc-BeKTopa

[IpocTelimue 3a1a4u B KOOpAUHATAX. 1 npocTpaHcTBa;  (GOpPMyNBI IS | IPOM3BOJILHOM TOYKH TPOCTPAHCTBA;
HaxXOXJICHUSI KOOpJAMHAT BeKTopa | (hopMyJIbl Juis HaXO0XICHUS
0 KOOpAWHATaM TOYEK KOHIA M | KOOPIMHAT BEKTOPA MO KOOPIAWHATAM
Hayanma  Bekropa. KoopAawHaTel | TOYEK KOHIA W Hadajga BEKTOpA.
CepenuHBl OTpe3Ka; pasnoxkeHue | KoopauHaTel  cepenuHbI  OTPE3Ka;
BEKTOpa 1o KOOPAMHATHBIM | PAa3JIOKECHHUE BEKTOpa 1o
BEKTOpaM KOOPJIMHATHBIM BEKTOpaM

Pemenue 3agau no reme «IIpocreiinue 1




3ala4u B KOOpAUHATAX»

Konrponbnas padora Nel «KoopanHatsl 1
TOUYKU U KOOPAMHATHI BEKTOPA»
§2. CxangpHoe Npou3BeIeHNEe BEKTOPOB 4
Pabota Hag ommOkamMu. YToa MexXIy 1 Ilonatue yrina mexnay Bektopamu. | opMynupoBaTe  MOHATHE  yIia
BekTopamu. CKallsipHOe IIPOU3BEICHHE Haxoxnenue yria MEXKIY | MEXIY  BEKTOpaMH  CKaJIIPHOTO
BEKTOPOB. BEKTOPaMH 10 MX KOOPIMHATAM. MIPOU3BEICHUSI BEKTOPOB, NMPUMEHATh
Pemenve 3agad Ha IpHIMEHEHNE 1 GopMynBl AT HAXOXKAEHHS yriia
CKaJISIPHOTO NPOU3BEJICHUSI BEKTOPOB. MEXTY BEKTOpaMHU o ux
Beruncienne yriioB Mexy IpSMBIMH U 1 KoOpAauHaTaM. 3HaTh JABe (HOPMYJIBI
IUIOCKOCTSIMH UL HaXO0XJCHUS CKaJISIPHOTO
[ToBTOpEHuEe BONpocoB Teopuu u pemienne | 1 NpOU3BEACHUA BEKTOPOB )
3amau. CamocTosTenbHas pabora. NPUMEHSIOT ~ OCHOBHBIE  CBOMCTBA
CKaJIIPHOTO TIPOM3BEICHUS BEKTOPOB
IIPU PEHICHHUH 3aa4 II0 TEME.
§3. IBm:xeHus. 3
IentpansHas cummerpus. Ocepas 1 Ilonsatue nBuxeHUs MpocTpaHcTBa. | IIpUMEHATH ImpH pelleHMH 3a4ad Mo
CUMMeTpHs. 3epKalbHasi CAMMETPHSI. OCHOBHBIE ~ BHIbl  JIBIDKCHHH. | TeMe JBe (OPMYIIBI Ul HAXOKACHHUS
[TapannensHbli nepeHoC 1 IlonsaTust oceBOH, 3€pKANBbHOM H | CKAJLIPHOIO IIPOU3BEIEHUSA BEKTOPOB
LEHTPaTbHON CUMMETPHH, | © OCHOBHBIE CBOWCTBA CKAaJIIPHOIO
MapauIeJIbHOTO MEpeHoca MIPOU3BEICHUS BEKTOPOB;
Kontponpras padora Ne2 «Cxamsiproe 1 HCIOJb30BaTh IIOHATHE JBUXKCHHUS
MIPOM3BEACHNE BEKTOPOB. JIBIXKECHHS» MPOCTPAHCTBA,  OCHOBHBIC  BHIBI
Pabora Han ommOkamu. [Tosropurensao- | 1 JIBUYKCHU, HOHSTHSL OCEBOI,
0000maIMi YPOK 1Mo TeMe 3epKaJIbHOU u LEHTPaIbHOU
«MeToa KOOpAKHAT B IPOCTPAHCTBE) CUMMETPHH, MapaJIeIbHOTO
nepeHoca
IuinHAp, KOHYC U 1ap. 14
§1. Humuumap. 3
[Honstne nunuuapa. [nomans 1 IlousaTus HUIMHApUYECKo | PopMyIHpPOBaThIOHATH
MOBEPXHOCTHU LIMAMHIPA. MOBEPXHOCTH, IWIMHIpPA U €ro | HHIHHAPHIECKOU MOBEPXHOCTH,
CamocrosiTensHas pabora. anemMeHTOB. CedeHHA IMIMHJIpPA. | OUIMHAPA U €r0 3JIEMEHTOB; CTPOUTH
PazBepTka OOKOBOHM IOBEPXHOCTH | CEUEHMs LMIMHAPA, HCIOJIb30BaTh
uinHApa. [lnomans OokoBod U | (hOPMYIIBI JUIsl HAXOXK/ACHHS IIIOIIAAN
I0JIHO} IOBEPXHOCTH LIWIMHJIPA. OOKOBOW M MOJHOW MHOBEPXHOCTH
Pemenne 3aga4 no teme «Ilnomanp 1 uunuuapa. [lpu pemenuu 3anay.
TIOBEPXHOCTH IIMJIMHPAY
CamocrosiTenpHast paboTa 1Mo TeMe 1
«[1omans MOBEpXHOCTH IMITHHIPAY
§2. Konyc. 3
[Monstre xonyca. [Tnomans noBepxnoctu | 1 ITousTre KOHHYecKoH | PopMyIHpoBaTh MIOHATHE
KOHYCA. noBepxHocTH. KOHYC ©  ero | KOHWYEeCKOH IHOBEPXHOCTH KOHYyCa H
VY ceu€HHBII KOHYC. 1 9JIEMEHTHL. CeueHuss  KOHyca. | €r0 3JEMEHTOB; CEYEHHUS KOHYCa;
IToHsATHE yCeYEeHHOTO KOHYCA M €r0 | IOHSATHE YCEYEHHOTO0 KOHyca M ero
aneMeHTOB. [lnomans OokoBoW u | 3nmemeHTOB.Mcnonb3oBate (GopMyIsl
MIOJIHOM MOBEPXHOCTH KOHYCa JUTS HaXOKIEHUS TUIOIaIeil OOKOBOI
Pemenne 3agad no reme «Konyce» 1 U TIOJIHOM TOBEPXHOCTH KOHYCa MNpH
peleHny 3a1au
§3. Coepa. 8
Cdepa n map. YpasaeHue chepsl. 1 IMonsitust chepsl n mapa u ux | GopMmynupoBarh NOHATHS cepsl U
B3anmMHuoe pacrionoxenue cheps! n 1 JJIEMEHTOB, YpaBHEHUs | IIapa U HMX DJIEMEHTOB, YpaBHEHHUS
TIOCKOCTH. MOBEPXHOCTU. BBIBOJ ypaBHEHUS | NOBEPXHOCTH; BBIBOJUTH ypaBHEHHE
KacarenpHast mI0CcKOCTh K cdepe. 1 chepel. Tpu cmydas B3auMHOTO | cephl; 3HATH TPU CIydask B3AUMHOTO
ITnomans C(bepLI. 1 PAaCmoJI0XKXEHHUA C(bepbl M | PaCHOJIOKCHUS C(bepbl M IIOCKOCTH,
TUTOCKOCTH. KacarenpHas | MOHSTHS KacaTeIbHOH IUIOCKOCTH K
IUTOCKOCTH K cepe, Touka KacaHus. | chepe, TOYKA KacaHWsL.
CBoiicTBO W IpH3HAK KacaTenbHOH | Mcmonp30BaTh CBOWCTBO M NIpU3HAK
IUTOCKOCTH K cepe. KacaTeIbHON IIOCKOCTH K
cpepe.Moryr ocdopmisITe  padory,
BBICTYIIATh C pEIIEHHEM IPOOIIEMBI
Peluenue 3aga4 Ha pa3iauyHble 1 ITonsitue  cdeprr.  OmmcanHoit | Mcronb3oBaTh CBOMCTBO M INpH3HAK
KOMOHMHAIINHU TEL. OKOJIO MHOTOTpaHHHKA U | KacaTeJIbHOW IUIOCKOCTH K cdepe,
Pa3zHble 3a1a41 HA MHOTOTPaHHUKH, 1 BIIMUCAHHOM B MHOTOI'PaHHUK. MOHATHSL C(Eepbl ONMUCAHHOH OKOJIO
IIJTMHAP, KOHYC, Iap. MHOTOTpaHHMKAa U BIIMCAaHHOH B
Pemenne 3anau no reme «nnmmaap, 1 MHOTOTPaHHMK TIPHU PELICHUU 3a7ad.

KOHYC, IITap»

Pemars 3amaun mo teme «umunmp,




Konrponbnas padora Ne3 1 KOHyC, mmap».. Moryt o¢opMiIsTh
«umusap, KoHyc, mapy paboTy, BBICTYHAaTh C peLICHUEM
po0IeMBbI
O0BEMBI TeJI. 22
§1. OOBEM NPSMOYTOIEHOTO 3
napaJuIeIenuIe a.
Pa6ora Hag ommOkamu. [TonsTHe 1 [Tonsatue oObeMa. CpoiictBa | Mcmonp30Bath  MHOHATHE  00BeMa,
00BpéMa. OOBEM MIPAMOYTOIHHOTO o0bemoB Teopema u cnencTBue o0 | cBolicTBa 00BEMOB, TeopeMy H
napaJuIeIenuIe a. obbeme MPSIMOYTOJIBHOTO | CIIEJICTBHUE 00 o0beme
Pewenne 3aga4 no reme «O0BEM 1 napasuiesenume a. NPSIMOYTOJIBHOTO  MapaJuiesenuneaa
MIPSMOYTOJIBHOTO MapaJuIeICIHIIe I NP pEILeHNH 3a1a4
CamocTosrtensHas paboTa 1o Teme 1
«O0BEM PAMOYTOITBHOTO
HapaJuIeICIuIe1ay.
§2. O0BEM npsAMON NPU3MBI M LIWIIHHIPA. 3
O0BEM IPSIMOI TIPU3MBI. 1 Teopema 00 oObeme mpsmoi | @opmynupoBath W JIOKa3bIBaTh
TPU3MBI TeopeMy 00 0ObeMe NPSMOI NPU3MBI
Y IPUMEHSThH €€ NP PEIICHHUH 3a1a4
O6béM THHIPA. 1 Teopema 06 06beMe HUIMHIPA @opMynHpOBaTH W JIOKA3bIBAThH
Perienue 3a1a4 Ha BRIYUCIICHHE 00BEMOB 1 TeopeMy 00 oObeMe IWIMHApPA U
HPSIMOM MPU3MBI U IIMIIHHIPA TIPUMEHSATH €€ PU PENICHUH 3a7ad
§3. O6bEM HAKIIOHHOH IPU3MBI, 8
IpaMUabl U KOHycCa.
Brruncnenue 00bEMOB Tell ¢ TOMOIIIBIO 1 OcHoBHast dbopmyna Uit | YMerT
OIpeeEHHOTO HHTEerpaja BBIYHCIICHHS 00BEMOB TEL. BBIYHCIIATH 00BEMBI TEJI C TIOMOIIBIO
OTIPEJICTICHHOTO HHTErpaja
OO0BEM HAKIIOHHOMW MPU3MBI. 1 Teopema 00 oObeme HakiIOHHOI | DopMynupoBaTh H  JIOKa3bIBaTh
MPU3MBI TeopeMy 00 oOBeMe HaAKIOHHOH
IIPU3MBL. Y MEIOT pelaTh 3a/1a4uu.
O0BEM upaMusIBL. 1 Teopema 00 oObeMe mnHpamuibl. | 3HAIOTONpENENCHHE  IOJHOTO |
®dopmyna  o0beMa  YCEUEHHOH | yCE€YEHHOIO KOHYycCa. YMmeror
THPAMUIBI IPUMEHATh (OPMYJIBI IUIOMIAIN K
Pewrenue 3a/1a4 Ha BeIUMCIIEHHE 00BEMA 1 pELICHUIO 33Ja4 Ha BBIYMCIICHUE,
TTHUPaMH/IbI OTIPEETIATh TIOHSATHSA, MoryTt
O0BEM yceu€HHOI TpaMuIbI 1 ®opmyna  oObeMa  yCCUCHHOW | BOCIPOU3BECTH TEOPHIO, NPHUMEHSATH
TTPAMHIBI JlokazarenbctBo | GOPMyYIIBI K PEIIEHHIO 3a/1a9
TEOPEMBI.
O0BEM KOHYyCa 1 Teopema 06 o0beMe KoHyca. | 3HaroT (GopMydy oObeMa KOHYycCa,
O0BEM yceu€HHOT0 KOHYyca 1 dopmyna o0beMa  YCEUEHHOTO | yCEUYEHHOrO0 KOHYCa M HCIOJBb3YIOT
KOHyca (OpMYyJIBI IPH PEIICHHUH 33124 .
Kontposbhas padora Ned «O0bEMBI 1 YMeTh pemats 3aauu 1o TeMe
TIPU3MBI, THPAMUJIBI, IWIMHIPA, KOHyCa»
§4. O6BEM mrapa u miomangs chepsl. 7
Pabora Hax ommbOkamu. OO6BEM mapa. 1 Teopema 06 oOBeme mmapa. YMeTh pemiath 3a7auu o TeMe
Pemenne 3a1a4 Ha BeIYMCIIEHNE 00BEMA 1
mapa
OO0BEMBI IIAPOBOTO CETMEHTA, IIAPOBOTO 1 Omnpenenenre mapoBoro cermMeHra, | GopmyupoBath olpesieNieHue
CJIOsI, IIAPOBOT'O CEKTOpA. MIapoBOrO CJOSi M  IIApOBOTO | MIAPOBOTIO CErMEHTa, HIAPOBOTO CIIOS
CeKTopa. Dopmyiisl I | ¥ IIapoBOro cekropa. I[IpuMeHsTH
BBIYHCIIEHH 00eMOB YacTel mapa. | (GopMyJibl AJIsl BBIYHUCICHUS 00BEMOB
yacTel mapa.
[Tromans chepsl. 1 BriBox ¢opmybl ruomany chepsl. | YMeTh peliaTh 3a1a4H 110 TeMe
Pemenne 3amau Ha HaXo0XKJIEHHE
ioniaau chepsl
Pewrenue 3a/1a4 Ha Beruncienue wiomann | 1
chepsl
IToBTOpHTENHLHO-0000IIAOIIHI YPOK 110 1
TeMe «OO0BEM mapa u mIomaihb chepobny
KonTponbHast pabota No5 «O6béM mapau | 1

mI0aab chepb»




[Ipusioxenue kK nporpaMme.

HopMmbl o11eHKH 3HAHUI, YMEHUI M HABBIKOB y4AIMXCS 110 MaTeMaTHKe.
1. Ouenka nucomennvlx KOHMPOILHBHIX PAOOM 00YUAIOWUXCA O MAMEMANUKE.
OTBeT OLICHUBACTCS OTMETKOM «5%, CCIIH:
e paloTa BBIOJHEHA [MOJIHOCTHIO;
® BJIOTHYECKHX PACCYKIEHUSX U 000OCHOBAHUU PEIICHUS HET MPOOEIOB U OIIHOOK;
® B pEIICHUU HET MaTeMaTHYECKHUX OLIMOOK (BO3MOXKHA OJJHA HETOYHOCTh, OMUCKA, KOTOpasi He
SIBJISICTCSI CJIEICTBUEM HE3HAHUS WM HEMMOHUMAaHUs y4eOHOTO MaTepHuaa).
OtmeTKa «4» CTaBUTCS B CIEIYIOMIMX CITy4asx:
e paboTa BBIMOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHUS 1IATOB PELICHHS HEJOCTATOUHBI (€CIIU YMEHUE
000CHOBBIBAThH PACCYKIEHHUS HE SBJISUIOCH CIIEIUAIBLHBIM O0BEKTOM MTPOBEPKH);
e JIOMYIICHBI OJJHA OIIMOKA WM €CTh JIBa — TPU HEJ0UETa B BBIKJIA/IKaX, PUCYHKAX, YEPTEKAX UITU
rpadukax (ecim 3T BHJIbI padOT HE SBJBSUIUCH CIICIIMAIBHBIM 0OBEKTOM IPOBEPKH).
OtmeTka «3» CTaBUTCS, €CIH:
e JomylieHo 6osee 0HOM OomMOKY Uiu Ooiee ABYX — TPeX HEAOYETOB B BBIKJIAIKAaX, YEPTEIKaAX
wiu rpadukax, Ho oOyJaromumiics 061aaaeT o0s3aTeTbHBIMU YMEHHUSIMHU T10 TPOBEPSEMOI TEME.

OTMeTKa «2» CTaBUTCS, €CIU:
e JIONYLIEHbI CYIECTBEHHbIE OIMOKH, ITOKA3aBIINe, YTO 00yJaromuiics He obaanaet 00s-
3aTeIbHBIMM YMEHUSMH 110 JaHHOH TeMe B MOJIHOW Mepe.

VYyurenb MOXKeT MOBBICUTh OTMETKY 32 OPUTHHANIBHBIM OTBET Ha BOIIPOC UM OPUTHHAIBHOE PEIIEHUE
3aJ1a4, KOTOPBIE CBUETEIBCTBYIOT O BEICOKOM MAaTEMaTHIECKOM PAa3BUTHH 00YJArOIIETOCs; 32 pEIICHNE
0oJiee CI0KHOM 3a/1auy UM OTBET Ha OoJiee CIOKHBINA BOMPOC, MPEAI0KEHHbIE 00yUaroeMycs
JOITOJIHUTEIIbHO ITOCJIC BBIIIOJITHEHUA UM KaKHuX-JIH00 APyrux 3aHaHHfI.

2. OuenKa yCmMHbBIX OMEEMO08 00yHalouUXca no Mamemamuxke.
OTBeT olLIeHUBAETCS OTMETKON «5», €CIIM YUEHHUK:
® [IOJTHO PacKpbUI CO/IepIKaHue MaTepraia B 00beMe, IMPeTyCMOTPEHHOM MPOrPaMMOi 1
Y4€OHUKOM;
®  U3JI0XKHWJI MaTepuas rpaMOTHBIM SI3IKOM, TOYHO UCIIOJIb3Ys MAaTEMaTHUECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY, B OIPEAEICHHOMN JIOTHUECKON MOCIeI0BATEIbHOCTH;
® [PaBUJIBHO BBIMIOJHUI PUCYHKH, YEPTEKHU, TPaQUKHU, COMYTCTBYIOLINE OTBETY;
® [I0Ka3aJ yMEHHE WIIIOCTPUPOBATh TEOPHIO KOHKPETHBIMU MPUMEpPaMHU, IPUMEHSTD €€ B HOBOM
CUTYaIlUX IIPU BBINOJHEHUH IPAKTUYECKOT O 33/1aHUS;
® TIPOJAEMOHCTPHPOBAJ 3HAHWE TEOPUH paHEee N3YUECHHBIX COMYTCTBYIOIINX TEM,
c(hOpMUPOBAHHOCTh U YCTOMYHUBOCTH MCIIOJIb3yEMBIX MPU OTBETE YMEHUM U HABBIKOB; OTBEYAI
CaMOCTOSITENIbHO, 6€3 HaBOJAIIMX BOIIPOCOB YUUTEIIS;
® BO3MOXHBI OJHA — IB€ HCTOYHOCTH ITPHU OCBCIHICHUC BTOPOCTCIICHHBIX BOIIPOCOB HUJIU B
BBIKJIaJIKaX, KOTOPhIE YUYSHHK JIETKO MCIIPABIII TIOCIIE 3aMEUaHUsl YIUTEIS.
OTBeT OIleHNBAETCI OTMETKOM «4», €CITH:
®  YIOBIIETBOPSIET B OCHOBHOM TPeOOBAHUSAM Ha OLIEHKY «5», HO IPH 3TOM UMEET OJIUH U3
HEJIOCTAaTKOB: B M3JI0KEHUH JIOMYILEHbl HEOOIbIINE TPOOebl, He HCKAa3HBIIEe MaTEMATHIECKOE
coJiepKaHue OTBETA; JOMYLICHBI OJMH — JIBa HEJ0OUETA IPU OCBELIEHUH OCHOBHOI'O COZEP KaHUs
OTBCTA, UCITPABJICHHLIC ITOCJIC 3aMCYaHUA YYUTCIIA;
e JIONyLIEHHI OIMOKa WM OoJiee ABYX HEOUETOB IPU OCBEIEHUH BTOPOCTENIEHHBIX BO-IIPOCOB



WM B BBIKJIQ/IKaX, JIETKO UCIIPABJICHHBIC MTOCIIC 3aMEYaHUS YIUTEIIS.
OtmMmertka «3» CTaBUTCA B CIEAYIOMINX CIydasix:
® HEMOJIHO PACKPBITO COJIEpKaHUE MaTepuaia (CoaepkaHue U3JI0KeHO (hparMeHTapHO, HE BCeTaa
MOCJIEIOBATEILHO), HO TIOKa3aHO 00I1iee MOHUMaHUEe BOIIPOCa U MPOJAEMOHCTPUPOBAHBI YMEHUS,
JIOCTATOYHBIC JUIsl YCBOCHHSI IPOTPAMMHOT0 MaTepuana (omnpezaeneHsl « TpedoBaHusIMH K
MaTEeMaTUYeCKOW MOATOTOBKE yUaIIUXCs» B HACTOSIICH MporpaMMe 1o MaTeMaTHKe);
®  UMENNCh 3aTPYIHEHUS WIH JOMYIICHBI OTUOKU B ONPEACIICHUH MaTEMaTHY€CKOW TEPMUHOJIOTHH,
YepTEKax, BBIKJIAJAKAX, HCIIPABIICHHBIE TTOCIIC HECKOJIbKUX HABOISAIINX BOTIPOCOB yUH TEJIS;
® YYEHUK HE CIPABUJICS C IPUMEHEHHEM T€OPUHU B HOBOW CUTYaI[UU MIPH BBINOJIHEHUN
MPAKTUYECKOTO 3aJJaHMs, HO BBIITOJIHUJ 3aJaHHsI 00s13aTEIIBHOTO YPOBHS CIIOKHOCTH 110 JAHHOMN
TeMe;
® [IpH JOCTATOYHOM 3HAHHH TEOPETUUYECKOTO MaTepHalia BhIsSBIIEHA HEJJOCTATOYHAS
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHUH U HaBBIKOB.
OTMeTKa «2)» CTaBUTCA B CIEAYIOIINX CITyJasx:
® HE pPacKphITO OCHOBHOE COJIEpIKaHUE YIeOHOTO MaTepraa;
e 0OOHapy>XEHO HE3HAHWE YUCHUKOM OOJIbIIIEeH WIH Hanbosiee BAXKHON 4acTh y4eOHOro MaTepHarna;
e JIOMYIICHBI OITMOKH B OTMPECICHUH MMOHATUH, IPH UCIIOJIb30BAHUN MaTeMaTHYECKOU
TEPMHUHOJIOTHH, B PUCYHKAX, UepTekKaxX WM rpadukax, B BEIKIAJAKAX, KOTOPIE HE HCTIPABIICHBI
MocJie HECKOJIBKUX HaBOJSAUINX BOIPOCOB YUUTES.
3. Obwasa knaccugukauun oumuoox.
[Tpu onieHKe 3HAHMI, yMEHU U HABBIKOB yUaIlIUXCS CIEAYeT YYUTHIBATh BCE OMIHOKH (TpyObie U
HerpyOble) U HETOUETHI.
3.1. I'pyObIMu cunTaOTCS OMIMOKU: HE3HAHUE ONPEACTICHIS] OCHOBHBIX MOHSATHI, 3aKOHOB, TIPABHII,
OCHOBHBIX TIOJIOKEHUH TeOprH, He3HaHHE (POPMYII, OOIICTIPUHATHIX CHMBOJIOB 0003HAYCHHI BEJTMYHH,
€IMHUII UX U3MEPEHUs; He3HAaHNE HAMMEHOBAaHUH €IMHUIl U3MEPEHHUsI; HEYMEHHE BBIJCIUTh B OTBETE
IJIAaBHOE; HEYMEHUE MTPUMEHATh 3HAHUS, AJITOPUTMBI JJI PEIICHUS 3a]1a4; HEYMEHHE JIe1aTh BBIBOJIBI U
0000111eHNS; HEYyMEHUE YUTATh U CTPOUTH TpadKK; HEYMEHHE M0JIb30BaThCsI IEPBOMUCTOUHUKAMM,
y4€OHUKOM U CITPAaBOYHHKAMU; TTOTEPSI KOPHS WM COXPaHEHHE MTOCTOPOHHETO KOPHsI; 0OTOpackiBaHue 0e3
00BSICHEHUI 0JTHOTO U3 HUX; 60 paBHO3HAYHBIE UM OIITMOKH; BHIYUCIUTEIbHBIC OIIUOKH, €CIT OHU HE
SIBJISTFOTCST OITMCKOM; JIOTHYECKUE OITHUOKH.
3.2. K HerpyObIM omrOKaMm cieIyeT OTHECTH: HETOYHOCTH (DOPMYITHPOBOK, ONIPEICIICHHM, TIOHSTHIA,
TEOpHii, BhI3BaHHAS HETIOJTHOTON OXBaTa OCHOBHBIX MPU3HAKOB OMPEIEIIeMOr0 MOHATHS WU 3aMEHON
OJIHOTO - IByX U3 9TUX MPHU3HAKOB BTOPOCTENEHHBIMHU; HETOUHOCTh TpaduKa; HeparmoOHAIbHBIA METO/T
pelieHus 3a/1a4u WK HeIOCTATOUYHO IIPOyMaHHBIN IJIaH OTBETA (HApyIICHUE JIOTHKH, TTOJIMEHA
OTJIENTbHBIX OCHOBHBIX BOMIPOCOB BTOPOCTEIIEHHBIMH ); HEPALIMOHATBHBIE METO/IbI pA0OTHI CO CITPABOYHOMN
U IpYTOii TUTEepaTypoii; HEyMEHHE pelllaTh 3aa4u, BBITOIHATH 33/1aHUs B 00IIEM BUJIE.
3.3. Hemoueramu SBJISIOTCS: HEpAIIMOHATBHBIE PUEMBI BEIYUCIICHUN U PE00pa30BaHMIA, HEOpEKHOE
BBITMIOJTHEHHE 3aMKcel, yepTekei, cxeM, rpaduKoB.



KanennapHo-rematuveckoe njiaHnpoBanme no reomerpuu 116 kiacc. Y4eOHUK ATaHacsiH
2023 — 2024 yu.roa.
24y*34nen = 68 yacos.

No Tema Cpoku | Cpoku | Jumarnoct | IloBropenue
ypoKa 1o bakTuy .paboThI
TUTaHy
I'nasa . Memoo koopounam é npocmpancmee. 15 uacoe

1 [IpssmoyronbHasi cucreMa KOOpAWUHAT B IIPO-
CTpaHCTBE

2 Koopaunats! BekTopa

3 Koopaunats! BekTopa

4 CBs13p MeX/1y KOOpAMHATaMU BEKTOPOB U KOOP-
JMHATAMH TOYEK

5) [Tpocreiimue 3aaun B KOOpAMHATAX

6 [Tpocreiimue 3aa4n B KOOpAUHATAX

7 KonTpoasnas padoral. KoopauHaTbl TOUKH U
KOOPAMHATHI BEeKTOpa

8 Yron wmexay BekTtopamu. CkajspHOe TIpo-
W3BEJICHUE BEKTOPOB. AHAIN3 K/p

9 VYron MEXTY BEKTOPaMH. CkansipHoe
NPOM3BEACHUE BEKTOPOB

10 Brrauciienue yrioB Mexay MpsIMBIMHU U TIIOCKO-
CTSIMH

11 Pemenne 3amau mo Teme «CramsipHOE TIpO-
U3BEJICHHE BEKTOPOBY

12 OceBast, IEHTpaIbHAs U 3epKabHAsi CAMMETPHH.
ITapajutenpHBbIi IEPEHOC

13 OceBas, lIeHTpalbHasl U 3epKajbHAsi CUMMETPHUU.
ITapajutenpHBbIi IEPEHOC

14 VYpok o0000mamero MOBTOPEHUs IO  TeMme
«MeToj KOOpAMHAT B POCTPAHCTBE)

15 KonTposbnasi padora 2.MeTox KoOpaMHAT B
NPOCTPAHCTBE

I'nasa V1. Hununop, konyc u wap. 17 uacos

16 [Tonstne umnuuapa. Ihiomanes MOBEPXHOCTH
WIMHApA

17 [Tonstne ummnuaapa. Ihiomanes MOBEPXHOCTH
WIMHApA

18 Pemenue 3amay no teme «llonsTHe HMIMHApA.
[Tnomaab NOBEPXHOCTH LIMIUHAPA»

19 [Tonstue xonyca Ilmomanb MOBEpXHOCTH KO-
Hyca. Y CeYeHHBII KOHYC

20 [Tonstue xonyca Ilmomanb MOBEpXHOCTH KO-
Hyca. Y CE4EHHBII KOHYC

21 Ilonsitue konyca Ilnmomans MOBEPXHOCTH KO-
Hyca. Y C€YEHHbIN KOHYC

22 Konyc. Pemenue 3amau




23

Cdepa u map. YpaBHenue chepsbl.

24 B3aumHoe pacrnionokeHue cdepbl U TIOCKOCTH.
KacarenpHast TutockocTs K cdepe

25 [Tnomane chepsl

26 Pemenue 3anaurno teme «Cepa»

27 Pemrenue 3anau
Ha MHOTOTPaHHUKH, IWJIMHIP, AP U KOHYC

28 Pemenue 3anau
Ha MHOTOTPaHHUKH, IWJIMHIP, AP U KOHYC

29 Penrenne 3amauy Ha MHOTOTPAHHUKH, IWIAHID,
I1ap U KOHYC

30 Ypok 0000111ar0111ero MOBTOPEHUS
o Teme «L{unmuHap, KoHyc U map»

31 KonTtposabHas pa6ora 3.
HuanHap, KOHyC U map

32 AHan13 KOHTPOJIbHOW PabOTHI.
I'maBa VII. O6bembl Teu1. 23 yaca

33 [lousitme o0bema. OO0BEM MPSAMOYTOIBEHOTO
napaJuienenunena

34 O0beM  MPSMOYTOJBHOTO  MapajUIeIeIuIe .
OO6beM mpsMOI PU3MBI, OCHOBAaHHEM KOTOPOU
SIBJISICTCS IPSIMOYTOJIBHBIN TPEYTOJIbHUK

35 Pemenune 3amau mo Teme «OOBeM TpsMoO-
YTOJIBHOTO MTapaJuICIICIIUTIC/Ia»

36 O6beM mpsamoit mpusmbl. Teopema 00 oObeme
MIPSIMOU TIPU3MBI U [IHJIHHPA

37 O6beM nunuHApa

38 Pemenne 3amau mo Tteme «OOBeM MpsIMOit
MIPU3MBI U ITUITAHIPA

39 Brruncnenme 005eMOB T€ ¢ TOMOIIBIO OIpee-
JIEHHOTO MHTEerpasa

40 O0beM HaKIIOHHOHN TPU3MBI

41 O06beM nupamMuIbI

42 O06bemM nupamMuIbl

43 Pemenue 3anau o reme «O0beM MUPAMUIBI»

44 O6nem KoHyca

45 Pemenwue 3amad no reme «O0beM KOHYCa»

46 VYpok 0000mIaoniero MOBTOpEHHs 10 TeMme
«O0BeM nMupamMuIbl U KOHYCa»

47 KonTpoabHnas padora 4. O6bembl TeT

48 OObeM mapa

49 OO6beM HIapoBOro CErMeHTa, LIApOBOTO CJIOS U
IIIAPOBOTO CEKTOpa

50 OO6beM mrapa u ero yacteid. Pemenue 3amgaq

51 [Tnomane chepsl

52 Pemenue 3amau Ha MHOTOTPAaHHUKH, IFIHHJID,
KOHYC U IIIap

53 Pemenue 3amau Ha MHOTOTPAaHHUKH, IFITHHJID,
KOHYC U IIIap

54 VYpok 0000mIaoniero MOBTOpEHHS 10 TeMe

«O0beM mrapa
Y TUTOIAEL CEephI»




55

KoutpoabHnas padora 5. O6bem mapa
U IJIOIIAAb cepbl

HToroBoe noBTopenue. 13 yacon

56 IloBropenne mno Tteme  «llapamrenbHOCTD
MPSIMBIX U IIOCKOCTEN)

S7 IToBropenne mno teme «llepneHIUKyISIPHOCTD
MPSIMBIX U IJIOCKOCTEN)

58 [ToBropenue mo Teme «llepneHIUKYIAPHOCTD H
MapajuIeIbHOCTh MPSMBIX U TUIOCKOCTEH»

59 [ToBTOopenue mo Teme «JlekapToBBI KOOPAMHATHI
Y BEKTOPHI B IPOCTPAHCTBE»

60 [ToBTrOopenue mo Teme «JlekapToBBI KOOPAMHATHI
Y BEKTOPHI B IPOCTPAHCTBE»

61 [ToBTOopenue no Teme «Ilmomaan
1 00BEMBI MHOTOTPAHHHUKOB)

62 [ToBTopenue o teme «Ilnomanu u 0OBEMBI TEI
BpAICHHS

63 Pemrenue 3anau no reme Crepeomerpust

64 KounTtposabHas paGora 6 (nToronasi)

65 Pemrenue 3amau no reme [lnanumerpus

66 Pemenue 3amau no reme [lnannmerpus

67 Penrenue 3amau no reme [lnannmerpus

68 Pemenue 3amau no reme [lnannmerpus

[IOKYMEHT MOAMUCAH 3NEKTPOHHOW MOAMMCHIO

LLKOJIA", [lokaH-oon Kapamaa ®enoposHa

MYHULUUNANbHOE BFOAXXETHOE OBLLUEOBPA30BATEJIbHOE
YYPEXXAEHME "XOBY-AKCbIHCKASl CPEJHAIS1 OBLLUEOBPA30BATEJIbHASA

22.09.23 04:48 (MSK)

MpocTtas noanucb
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