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IosicHuTeALHAA 3aNIUCKA.

Pabouas ImporpamMma COCTaBJICHA HA OCHOBC!

1.
2.

o 0k~ ow

3akoHa PO «O06 oOpazoBaHum»

denepanbHOTO KOMIIOHEHTa TOCYAapCTBEHHOTO0 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO 00I1Iero 00pa3oBaHuUsI 1O
maremMaTtuke B 11 Kkiacce.

[IpumepHOit MporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs 0 MaTEMaTHKE.
ABTOpCKOH TIporpaMmbl K yueOHUKY «I'eometpusi», aBTopsl JI.C. Atanacsax, B.® byTy30B.
®denepanbHOro NepeyvHs y4eOHUKOB, PEKOMEHIOBAaHHBIX K HCIOJb30BaHUIO B 00pa30BATENIbHBIX YUPEKICHUAX

Hanpasnenuit mporpammsl pazsutus mkoibl «Maructpans» MAOY «COIL Nely r. Ilepmu

Heaun u 3agaun

Hacrosmas nporpamMma 1mo reoMeTpuu npeiHazHadeHa s yuamniuxes 10 kimacca, BoIOpaBIuX Jisi ce0st mpoduiIbHbIN YPOBEHb
M3Yy4YEHHS] MaTEMAaTHKU U3 pacueTa 2 yaca B Hezelno. Beero 68 yacos.

N3yvyenne MaTeMaTHKU HA NPOQUIBLHOM YPOBHE CpeiHero (I0JIHOr0) 001ero o0pa3oBaHus HANPABJIEHO HA

AOCTHIKEHHUE CJIeYIOIINX Leei:

(opMupoBanue mnpeacTaBiIeHU 00 UIEIX M METOJaX MaTeMaTUKH;, O MaTeéMaTHUKE KaK YHHBEPCAIbLHOM SI3bIKE HAyKH,
CPEACTBE MOJEIMPOBAHNUS SIBJIEHUN U MPOLECCOB;

OBJIa/IeHHEe $SI3BIKOM MaTeMAaTUKU B YCTHOM W THMCbMEHHON ¢dopme, MaTeMaTUUYECKUMM 3HAHUSIMU U YMEHUSIMH,
HEOOXOJAMMBIMH JUISI M3YyYEHUS MIKOJIBHBIX €CTECTBEHHOHAYYHBIX IUCITUIUIMH, MPOJOJDKCHHUS O0pa3oBaHWS W OCBOCHHUS
M30paHHON CIEIMAIBHOCTH HA COBPEMEHHOM YPOBHE;

pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, alTOPUTMUYECKON KYJIbTYphl, TPOCTPAHCTBEHHOTO BOOOpaKEHHUS, MaTEMaTUYECKOTO
MBIIIUICHUST W HWHTYWUIIMH, TBOPUYECKUX CIHOCOOHOCTEW, HEOOXOAWMBIX MJig TPOJOJDKCHHMS oO0pa3oBaHUsS U IS
CaMOCTOSITEIILHOM JICSITEIbBHOCTH B 00JIACTH MAaTEMAaTHUKH M €€ PUJIOKEHUHN B Oy TyIien mpodecCnoHaIbHON eI TeTbHOCTH;
BOCIIUTAHUE CPEICTBAMM MATEMATHUKHU KYJBTYpPbl JIMYHOCTM YEpPE3 3HAKOMCTBO C HMCTOPHUEW Pa3BUTHUSI MaTEMaTUKH,
ABOJIFOIIUEN MATEMATUUYECKUX UIEH; TOHUMAaHNS 3HAYMMOCTH MAaTE€MAaTHUKHU JIJI1 HAYYHO-TEXHUYECKOI0 mporpecca.

HopMaTHBHO-IPpaBOBbIE JIOKYMEHTBI




PabGouasi mporpamma cocTaBieHa B COOTBETCTBUU C TpeOOBaHUAMH (enepaibHOro KoMmmoHeHTa [‘ocyaapcTBeHHOTo
CTaHJapTa OCHOBHOTO OOIIEro W cpeaHero (MoJHOro) oOmiero oOpa3oBaHUs MO MaTeMaTHMKE HAa OCHOBE aBTOPCKOTO
nanupoBanus Y MK Aranacsana JI.C.

ABtopckas nporpamma Atanacsna JI.C. o0ecrieunBaet n3yuyeHrne MaTeMaTUKU Ha MPOGUILHOM YPOBHE CPETHETO
(moJstHOT0) 00IIIETO 00pa30BaHMsI, peAIU3yeT CTaHAAPT MPODHIBHOTO 00pa3oBaHUHU, yUeOHUK BXOAUT B DenepanbHbIit
nepedyeHb, 00ecreynBaeT MPeeMCTBEHHOCTh KypcoB reoMetpun 7-9 u 10-11 kiaccos .

B nporpammy BKJIIOYEHBI Psii TEM U3 INITAHUMETPUH, BXOJAIINE B 003aTENIbHBIN MUHUMYM COepkKaHUsl Kypca reometpun 10
— 11 xnaccoB Ha PopUILHOM YPOBHE:
Teopema Uesl u TeopeMa Menenas.

Onurc, runepooia, napadosia Kak reOMETPUUYECKUE MECTa TOYEK.
HepaszpemmmocTs KIacCHYECKHX 3a7a4 Ha TTOCTPOEHHE.

JlomomHuTENBbHBIE pa3niensl ctepeomeTpun: Ilpsamble n miIockocTH B mpocTpancTie. [lonsTre 00 akcnoMaTHuecKoM
croco0e NoCTPOEHUSI TEOMETPHH.

[imomaab OpTOroHasIbHOM NPOESKLIMU MHOTOYTOJIbHUKA. [[eHTpaibHOE TPOEKTUPOBAHKE.
MHuororpannuku. Pazseptka. MHOrorpansslie yribl. Beimykiibie MHOrorpaHHuku. Teopema Jitnepa.
Cummetpuu B KyOe, B mapajuieenunesie, B Ipu3Me 1 MUpaMu/ie.

[ToHsiTHE O CUMMETpPUHU B MPOCTPAHCTBE (IIEHTPAIbHASI, OCEBasI, 3epKaIbHA).

Tena n noBepxHocTu BpameHus. OceBble CEUCHHS U CEUEHUS MapajuleIbHbIE OCHOBAHUIO.

Onnwurc, runepboa, mapadosna kak ceuenust konyca. Cdepa, BrrcaHHasi B MHOTOTPaHHHUK, cdepa, OUcaHHas 0KOJIO
MHOTOI'PaHHHKA.

[{umuHapUYeCKre 1 KOHMYECKUE TIOBEPXHOCTH.
O0beMbl TeJ1 U IJIOIIAAN UX MoBepxHOcTel. [loHsTue 06 o0beme Tena. OTHOIIEHHE 00BEMOB MOJOOHBIX TEJ.

Koopannatel u BekTopbl. YpaBHeHus cepbl 1 miiockoctu. Dopmyiia pacCTOSIHUS OT TOUKH /10 TUIOCKOCTH.



B IMpoHecCce M3yUCHUA ICOMCTPHU IMPOXOAUT IMOArOTOBKA K CAA4C EI'D no MAaTCMAaTUKE, a TAKKC IIOAIrOTOBKA K Y4YaCTHUIO B
OJIMMIINagaxX M KOHKYpCax II0 MATCMATHUKC. B paMKaXx IIOATOTOBKHU K EI'D na YPOKax INTAHUPYCTCA PCIIATh INNITAHUMCTPUYCCKHUC
3aJa4n MIOBBIIIICHHOM CII0KHOCTH.

B 10 M knacce HN3Yy4aroTCA CJICOAYIOIIHNC TCMBI: «¥YTHbl " OTPC3KH, CBA3AHHBLIC C OKPYKHOCTBIO», «Pemenune TPCYT'OJIbHHUKOB),
«HJ’IOHI&I[L TPCYTIOJIbHHUKA, OTHOIICHUA OTPC3KOB U HHOM&HGﬁ)), ((BI)IHYKJ'II)IGT YCTBIPCXYT'OJIBHUKNY.

MecTto M _poJb_mnpeaMera «l'eomMeTpusi» B _OBJAJEHMH 00YVYAIOIUMMUCS TDeGOBaHI/Iﬁ K VPOBHIO HNOJAIOTOBKH B
COOTBETCTBHMM C FOCYIAPCTBEHHBIMH 00Pa30BaTEIbHBIMY CTAHJIAPTAMM.

[Ipeamer «reoMeTpus» odecrneunBaeT JOCTUKEHNUE TPeOOBaHUHN (efepaTbHOTO KOMIOHEHTA ['0Ccy1apCTBEHHOrO cTaHapTa
OCHOBHOTI'O OOILIETO U CPEAHETO (MOTHOr0) 00I1Iero 00pazoBaHus O MaTeEMaTUKE HA TPO(PHIBHOM YpOBHE.
Il 1aHupyeMblil YPOBEHDb OATOTOBKHU 00YYAIOLIMXCH
B pe3ynbrare wu3ydyeHHs Kypca TE€OMETPUM Yy4yallUMecs OBJAJCIOT CIEAYIOU[MMHA YMEHHSIMH, 3aJal0lIMMH YPOBEHb
00s13aTe€IbHON OITOTOBKH:
COOTHOCHUTBH IUIOCKHE T€OMETPUYECKUE (PUTYPBI U TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMH,
yepTeKamMH, N300paxXeHUSIMH; pa3IndaTh U aHAJIM3UPOBATh B3aUMHOE PACIIONOKEeHHE QUTYP;
- u300paxaTh IVIOCKUE U MIPOCTPAHCTBEHHbIE T€OMETpUUYECKUEe PUTypbl U UX KOMOWHAIIMH, 3a/1aBa€Mbl€ YCIOBUSIMU TEOPEM
¥ 3a71a4, BBIIEISATh HEOOX0IMMBbIE (PUTYphI Ha YEPTEKAX U PUCYHKAX;
- JIOKa3bIBaTh U3yYEHHBIE B KYypPCE TEOPEMBI;
- MPOBOJUTH MOJIHBIE 0OOCHOBAHUS B XOJI€ TEOPETUUECKUX PACCYKIECHUN U IIPU PELICHUH 3a/1ay, UCIIOJIb3Ys MOJYyYEHHBIE B
Kypcax IJIaHUMETPUHU U CTEPEOMETPHUH CBEICHMUS;
- BBIYUCIIATH 3HAYEHUSA N€OMETPUUECKUX BEJIMYUH (IJIMH, YIJIOB, IJIOMIAAEH U 00bEMOB), UCIONb3Ysl U3YUEHHBIE (POPMYIIbI
rE€OMETPHH, a TAKXKE annapar aareOpbl, TPUrOHOMETPUN U MATEMATUYECKOIO aHAJIN3a;
- CTPOUTH CEUEHHS MHOTOTPAaHHUKOB.
Hcnoub3yemMblil y4eOHUK
Aranacsan JI.C. T'eometpus ans 10-11 knaccoB. YueOHoe nocobue st yyaniuxest 10-11 kmaccoB (6a30BbIi U POPUIbHBIN
ypoBeHb).M.:IIpocBemenue, 2013.




CoaepxxaHue nporpamMmmal.
Crepeomerpus.

1. BBeienue B crepeoMeTpuio (2 ).

OCHOBHBIE TIOHSTUSA M AKCUOMBI CTEPEOMETPUM, UX CBSI3b C AKCHOMAMH IUTAHUMETpHUH. [Iprmepsl mpOCTpaHCTBEHHBIX
reOMEeTpUYECKUX (uUryp.

OcHOBHas 11€J1b - 03HAKOMUTH YYAIIUXCS C OCHOBHBIMU CBOMCTBAMHM U CIIOCOOAMM 33/IaHMs TIJIOCKOCTH Ha 0a3e IpyMIb
AKCHOM IUIOCKOCTH U MPOCTENIINX CIICICTBUNA U3 HUX.

Pacuipennasi cucrema akcuMoM, TOJIy4eHHas [100aBJICHHEM K aKCHOMaM MEPBBIX TPEX aKCHOM IUJIOCKOCTH, CITYKHUT
OCHOBOM JJISl IOKA3aTEIbCTBA MIEPBBIX TEOPEM Kypca crepeomeTpur. [IIKONBHUKM AOJKHBI IOHUMATh, YTO U IMOCIE TOTO, KakK
ITIOCKOCTH B IPOCTPAHCTBE 3a/1aHA, HA HEN BBITIOJHSIIOTCSI BCE U3BECTHBIE UM TEOPEMBI TIJIAHUMETPHUH.

B nanHOl TeMe HEOOXOIMMO JaTh OOIlee MOHATHE O BHICKA3bIBAHMSX, UX OTPUIIAHUSX, HEOOXOJIUMBIX M JTOCTATOYHBIX
YCIIOBHSIX, TEOPEMAX, METO/IAX JIOKA3aTEIbCTB.

B naHHOM TeMme ydanyecs HaUMHAIOT 3HAKOMUTBCS C B3AUMHBIM  PACIIOJIOAKEHUEM MPSIMBIX U MIJIOCKOCTEN B IMPOCTPAHCTBE
(OTHOIIEHHE MPUHAJJICKHOCTH MNPSIMBIX U MIIOCKOCTEN).

Tema urpaer BaXKHYIO POJb B Pa3BUTUU TNMPOCTPAHCTBEHHBIX MPEACTABICHUMN ydamuxcs, (aAKTUUECKH BIEpPBbIC
BCTPEYAIOIIUXCS 3/IECh C MPOCTPAHCTBEHHOM reomerpueii. [loaTomy mpenogaBanue ciaeayeT BECTH C IUPOKUM MPUBJICYEHUEM
MOJICJIEN, PUCYHKOB.

2. ITapaJju1eJIbHOCTH NPAMBIX M ILIOCKOCTEl (154).

[TapajuteIbHOCTD MPSAMBIX, MPSIMOM U IJIOCKOCTH. B3anMHOE pacroiokeHne ABYX NPSIMBIX B IMPOCTPAHCTBE. YTOJI MEXKIY
nByMs npssmeimMu. [lapamiensHocTs utockocteit. TeTpasap u napamienenunes.

OcHoBHas 1eJ1b — CPOPMUPOBATH MPEJICTABICHUE YYAIIUXCS O BO3MOXHBIX CIIydasiXx B3alMMHOTO PACIOJIOXEHUS JBYX
MPAMBIX B MPOCTPAHCTBE, MPSIMOM Y INIOCKOCTH, U3YYUTh CBOMCTBA U MPU3HAKU MAPAIUICITBHOCTHU MPAMBIX U TIIOCKOCTEM.

OcCOOEHHOCTBIO SBIISIETCA TO, YTO Cpa3y BBOSTCS B PACCMOTPEHHE TETpadJp M TMapasuielienunes,, pa3OUparoTcs X
CBOMCTBA, YTO IO3BOJISIET PACIIMPUTh CUCTEMY 3a/1a4, BKJIIOYMB B HEE 3aJa4M HA MOCTPOCHUE TOYEK U JIMHUU TMEepEeCcCeUCHUs
NPSIMBIX U THIOCKOCTEM, MPOCTEUIINX 3a7a4 HA MOCTPOCHUE CEYCHUH MHOTOTPAHHUKOB. B Xo1e pemeHus 3Tux 3a1ad Ciaeayer
TO0OMBATHCS OT yYallIUXCsl TPOBEACHUS JOKa3aTeIbHBIX PACCYKICHUM.

B pamkax 3TO# TEMBI yHanuecs: 3HaKOMSTCS C TTapayIEIbHbIM IPOCKTUPOBAHUEM U €r0 CBOWCTBAMM.

Tema urpaer BakHYIO poJib B Tpoliecce (OPMUPOBAHUS MPOCTPAHCTBEHHBIX MPEACTaBICHUN ywammxcsa. M3ydeHue
TEOPETHUECKOT0 MaTepHalia BaKHO COUETATh C PEIICHWEM 3a7a4 Ha BOOOpakaeMble TMTOCTPOSHHUS C HCIIOIh30BAHUEM MOJIEeTIeH U
pucyHkoB. CBOICTBa mapajieIbHOTO MPOEKTUPOBAHMS MPUMEHSIOTCS K PEIICHUI0 MPOCTEHIIMX 3a7a4 U K IMPAKTUYECKOMY
MOCTPOCHUIO U300PAKEHUI MPOCTPAHCTBEHHBIX (PUTYP HA MIOCKOCTH.




3. IlepneHAMKYJISAPHOCTD NPAMBIX U IJI0CKOCTeH (16 4).

[leprieHIUKYISIPHOCTD MPAMONM M IUIOCKOCTH. [Ipu3HaK mepneHANKYISPHOCTH NPSAMOM U IUIOCKOCTH. llepneHaukyssap u
HAaKJIOHHAsl K TUUIOCKOCTH, IMPOEKIMS HAKJIOHHOM Ha IUIOCKOCTh. Teopema O Tpex NepneHAuKyispax. JIByrpaHHblid yrod.
[leprieHIUKYISIPHOCTD TNIOCKOCTEN. TpeXrpaHHbIil yrou. OcHOBHas 1eNb - 1aTh y4YalIUMCSl CUCTEMAaTHUYECKUE CBEICHHUS O
NEPHEHINKYJIPHOCTH MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE. BBECTH OCHOBHBIE METPUUYECKHUE MOHITHUS: PACCTOSIHUE OT TOUKHU
10 TIOCKOCTH, PACCTOSHUE MEXKIY MapaJLIEIbHBIMU MUIOCKOCTSAMHU, MEXKIY NapalIeIbHBIMHA MPSMOW U INTIOCKOCTBIO, PACCTOSIHHUE
MEXKy CKPEHIMBAIONIUMUCS MPAMBIMHU, YTOJd MEXAY NPSIMON M IUIOCKOCTBIO, YroJI MEXKIY JBYMS IUIOCKOCTSMHU. U3Y4YUTh
CBOMCTBA MPSIMOYTOJIBHOTO MapalieJenunesaa.

Marepuan TeMbl 0000IIa€T M CHCTEMAaTHU3UPYET W3BECTHBIE Yy4YallUMCS W3 IUJAHUMETPUU  CBEICHUS O
MEePICHIUKYJISIPHOCTH TPsAMBIX. M3ydeHue TeopeM O B3aUMOCBS3M MApPAJJICIBHOCTH W MNEPHEHAUKYISIPHOCTH MPSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE, a TaKkKe MaTepual O TMEpPHEeHIUKYISIpe M HAKIOHHBIX LEJIecOO0pa3HO COYeTaTh C
CUCTEMAaTUYECKUM TIOBTOPEHHMEM COOTBETCTBYIOIIETO Marepuaja W3 IUIAHUMETPUH, UTO OyAeT crnocoOcTBOBaTh Oosee
rNIyOOKOMY YCBOEHUIO HOBOI'O MaTepuaja, MO3BOJUT O3HAKOMHUTH yYalUXCS C UCIOJIb30BAHUEM aHAJIOTMU B MaTEMATHKE.

[Ipu M3yyeHHH CylECTBEHHO BO3pPACTAET pOJib 33Ja4 Ha BbIUKCICHHUE. CIeAyeT OTMETUTh, YTO B OCHOBE MPAKTUYECKHU
BCEX JTUX 3aJlay JIeKAT CBEACHUS, W3Y4YEHHBbIC B IUIaHUMeTpuu: Teopema Iludaropa wu cienctBus uz Hee. B oTaenbHbIX
3a1a4ax 3TU CBEICHUSA MNPHUMEHSIOTCA MOCIE IMPEIBAPUTEIIBHOTO HUCIOJIb30BaHUS TEOPEMBI O TPEX MNEPHEHAUKYISApPAX WU
TEOPEMBbI O MEPIECHIUKYIISIPHBIX TUIOCKOCTAX. [Ipu pereHnn 3a7a4 Ha BBIYUCICHHE HEOOXOIUMO TOJJIEPKUBATh JIOCTATOYHO
BBICOKHW YPOBEHb OOOCHOBAaHHOCTH BBIBOJIOB C OINOPOW HA M3BECTHBHIC YYAIIMMCS CBEICHHS U3 IUIAHUMETPUU U U3YUCHHBIC B
TeME ONpPEAENICHUSI U TPU3HAKUA NEPIEHIUKYISIPHOCTH, TEOPEMBI O CBSI3IX MEXKAY MNapaieIbHOCThIO U MEPHEHAUKYISIPHOCTHIO,
TEOPEMBI O TPEX MEPHEHIUKYIISApax.

Paznuynbie BUABl  YIJIOB B MPOCTPAHCTBE HAPSIy C PACCTOSIHUSMH SIBJISIFOTCSI OCHOBHBIMHM KOJUYECTBEHHBIMHU
XapaKTePUCTUKAMU CBSI3aHHOTO PACIOJIOKEHUSI MPSIMBIX U MIIOCKOoCcTe. OTpaboTKa 3TUX MOHSTHH J0 YPOBHS HaBBIKOB MPHU
pEIlICeHNY BBIYUCIUTENBHBIX 3a7a4 BakHa 11 Kypca 11 kiacca.

Kak nmpu wu3ydeHHM mpeaplayliedl TeMbl, CYIIECTBEHHYIO POJb B (POPMUPOBAHUU MPOCTPAHCTBEHHBIX MPEICTABICHUIN
YUYaIIMXCSl UTPAIOT 33/1a4ud Ha BOOOpakaeMble MOCTPOCHHUS, B OOJIBIIMHCTBE CIy4aeB pelIaeMble KOHCTPYKTHUBHO.

TeMa umMeeT Ba)KHOE MPOMEACBTUYECKOE 3HAUCHHE ISl U3YYEHUs] MHOTOTPaHHUKOB. DAKTUYECKU MPU PEIICHUH MHOTHX
3a/1a4, CBSI3AHHBIX C BBIYMCIICHUEM JJIMH NEPHEHAUKYJSAPAa W HAKJIOHHBIX K MJIOCKOCTH, PEYb WUJET O BHIYMCICHUHU 3JIEMEHTOB
MAPaAMHUI.

4. Muororpanauku (11 ).
[Tonsitue mHororpannuka. [lpusma. [lupamuna. [IpaBusibHbIE MHOTOTPAHHUKM.




OcHOBHas 1eNb - JaTh yYalllUMCSl CUCTEMAaTHYECKUE CBEACHHS 00 OCHOBHBIX BMJIaX MHOTOIpaHHUKOB. [103HaKOMUTH C
dbopmyroit Ditepa /Uit BBITYKIBIX MHOTOTPAHHUKOB, C MPAaBHUJIBHBIMA MHOTOTPAHHUKAMU U JIEMEHTAMHU KX CUMMETPUH.

MHororpaHHuK Ompenesnsercs Kak MOBEPXHOCTb, COCTaBJIEHHAs M3 MHOTOYTOJIbBHUKOB M OTpaHUYMBAIONIAsi HEKOTOPOE
reOMETPUYECKOE TeI0. Y TOUHSETCS MOHATHE TeoMeTpruieckoro tena. Hapsay ¢ dopmynoit Diiniepa B pazzene coaepKUTCs OJIUH
U3 BapUaHTOB MPOCTPAHCTBEHHON TeopeMbl [ludaropa, CBA3aHHBIN ¢ TETpa’ApOM, Y KOTOPOTO BCE IUIOCKHE YTIIbI MPU OAHOU
BEpIIMHE MPSMBbIE.

[IpakTHyeckas HaMmpaBJICHHOCTh Kypca peaiu3yeTcsl 3HAYUTEIbHBIM KOJIMYECTBOM BBIUMCIMTENBHBIX 3a7ay, B XOJE
pelIeHUs] KOTOPBIX Pa3BUBAIOTCA HABBIKM OOIIEHHUS C OCHOBHBIMU I'€OMETPUUYECKUMHU BEIMYMHAMM: JIJIMHAMH, BEJIMYMHAMU
YIJIOB, IIOIIaAe. B Hemsax mpeaynpekIeHuss BO3MOXKHBIX OIMIMOOK ydalluxcs clieayeT TpeOoBaTh OT HUX OOOCHOBAHMS
MPaBWJIBHOCTH BBHIOOpa WJIM MOCTPOCHMS PA3IMYHBIX BUIOB YIJIOB B MPOCTPAHCTBE, BKJIOYAs yroid NPsSIMON C IMIIOCKOCTHIO,
JUHEWHBIA yTrojl AByrpaHHoro yria. [Ipu pemieHun 3anad Ha BBIYUCICHHE, B TOM YMCIIE 33/a4, B KOTOPHIX (DUTYPUPYIOT HE
TOJBKO TpaBWIbHAs MpU3Ma U MHUPAMUIBI, COBEPIICHCTBYIOTCS U PAa3BUBAIOTCS YMEHUS y4YalllUXCs TMPUMEHSTH arnmapar
anreOpbl ¥ TPUTOHOMETPHUH K PEIICHUIO0 T€OMETPUUYECKUX 3a7a4.

VYyamuecss NOKHBI YMETh MPUMEHSTh H3yYeHHbIE B Teme GOpMysbl JUIsl HAXOXKICHHUS IUIONIaJe  OOKOBBIX
MMOBEPXHOCTEHN MPU3M U MPABUIILHON MUPAMHUJIBI IIPU PEIICHUU T€OMETPUUECKUX U MPAKTHYECKUX 33/1a4.

5. BeKTOpBI B NIPOCTPAHCTRBE. (6 ).

[Tonarue BekTopa B mpocTpaHcTBe. CIOKEHHE M BbIYMTAHUE BEKTOPOB. YMHOXKEHHE BeKTopa Ha umcio. CkanspHoe
MPOU3BEAEHUE BEKTOPOB. KoMIIIaHapHbBIE BEKTOPBI.

OcHoBHasi 1eMb — OOOOMIMTH, W CHUCTEMATHU3UPOBATH TMPEJCTABICHUS YYAIIUXCS O BEKTOPAaX, BBECTH TMOHITHE
KOMIUTAaHApHBIX BEKTOPOB B MPOCTPAHCTBE M PACCMOTPETh BOMPOC O PA3JIOKEHUM JIFOOOTO BEKTOpa MO TPEM JaHHBIM
HEKOMIJIaHAPHBIM BEKTOPaM.

PaccmoTpeHne BEKTOpPOB HOCHUT B OCHOBHOM XapakTep IMOBTOPEHMS, MOITOMY H3JIaraercsl JOBOJBHO CxarTo. bonee
MOAPOOHO pacCMaTPUBAIOTCS BOMPOCHI, XapaKTEPHBIE JIJII BEKTOPOB B MPOCTPAHCTBE.

Cnenyer oOpaTWTh BHUMAaHHME Ha T€ 3a/laud, B KOTOPHIX B SBHOM BHJE€ HE NMPUCYTCTBYET yKa3aHWE Ha MPUMEHCHHUE
BEKTOPOB WJIM KOOPJIMHAT, HO PEIICHUE KOTOPBIX 3HAYUTEIHHO YIIPOIIIAETCS MOCIIE 3TOTO.

Ilananumerpus (14 4)
1. Pemmienue TpeyroJibHUKOB OCHOBHBIC TOHSITHSI, CBSI3aHHBIE C TPEYroJbHUKOM. IIpu3HAaKuW paBeHCTBA TPEYroJbHUKOB.
Menuana, 6uccekTpuca U BbicOTa TpeyrojibHukKa. [lapannenspasie npsmele. [Ipusnaku mogodus TpeyronbHUKOB. COOTHOIIEHUS
MEXKJly CTOPOHAMH U YIJIaMU TPEYTrOJbHUKA - BBIYUCIEHUE BJIEMEHTOB TpPEYroiabHUKa. [IpSAMOYrojibHbIM TpPEYroJIbHUK,
HaxO0XJIEHUE €ro 3JeMEeHTOB. PaccMaTpuBarOTCA 3a/laud HA HAXOXKJIEHUE MEJMaHbl TPEYroJIbHUKA, C UCMHOJb30BAHUEM IpHEMa
YABOCHUS MeANaHbl. Takke paccMaTpUBAIOTCS Pa3IUYHBIC CITIOCOOBI HAXO0KICHHSI BBICOT M OMCCEKTPHC TPEYTOIhHUKA.




OcHoBHas 11eJb — CHUCTEMaTu3alusg U 0000IIeHNEe paHee MOJYUYCHHBIX B Pa3HBIX KJIacCaX CBEJACHUN O TPEYroJIbHUKE;
3aKperyieHHe HaBBIKOB M YMEHHMH JIOKa3bIBaTh PABEHCTBO M IMOA00ME TPEYroJbHUKOB, ONMUPAsCh Ha MpU3HAKH; (POpMUpOBaHHE
amrapara «pemeHus» TPEYroJdbHUKOB; 0030p METOJIOB PEIICHHUS 3a7ay C HMCIOJIb30BAHUEM METPUYECKUX COOTHOIICHUU B
TPEYTOJbHUKE; PA3BUTHE MPOCTPAHCTBEHHOTO MBIIIUICHUS (Yepe3 peIIeHUE 3a/1ad Ha MIOCTPOEHUE).

2. YeTbIpexyroJabHUKH PaccMaTpuBarOTCsI OCHOBHBIE CBOMCTBA W MPU3HAKU YETHIPEXYTOJIbHUKOB. METpUYECKUE COOTHOIICHUS
B UeTHIpEXyrojbHUKaxX. Pa30uparorcs Tmosie3Hble MpueMbl paboThl ¢ Tpamenued u mapauienorpamMmoM. Pemrarorcs
IJTAHUMETPUUECKUE 3a/1a41 MOBBIIIEHHOU CIIOKHOCTH.

OcHOBHas 1elb — CHCTeMaTH3allds CBEICHWW O YEeThIPEXYroJibHHKaX (0co00e¢ BHHMaHHE HEOOXOIUMO OOpaTUTh Ha
XapaKTepUCTUUECKHUE CBOMCTBA KaXXJOTO W3 BHUJAOB YETHIPEXYTOJIBHUKOB); pa3BUTHE (POPMaTbHO-JIOTUYECKOTO MBIIUICHUS
(3alaun Ha JOKa3aTEIbCTBO); 3aKPEIUICHUE HABBIKOB HCMOJIb30BAHUSI OCHOBHBIX (DOPMYT O METPUUECKUX COOTHOIICHUSX B
YEThIPEXYTOJIbHUKAX.

3. Ilnomaab TpeyroJbHuKa. OTHOIIEHHE 0TPE3KOB M ILJIOIIA/IEeN. JloKa3pIBalOTCA TMOJIE3HBIE TIPU PEIICHUU 3aj1a4
teopeMbl UeBbl 1 MeHenas, pemaroTcs 3ajadd ¢ UCIOJIb30BaHUEM 3THX TeopeM. DopMyisbl HaXOXKICHUS IUIomaan Quryp.
3aJ1auy Ha JI0Ka3aTeJIbCTRO.

OcHOBHas 1IeJIb — CHCTEMAaTH3allis CBEICHUN O HAXOXICHWHU IUIONIAJed TPEYroJbHUKOB M €ro 4acTei; 3aKperjieHUue

HaBBIKOB HAXOXJECHUSI OTHOIIIEHUM 3JIEMEHTOB MHOTOYTOJIbHUKOB M OTHOIIIEHUM TIJI0IIaAel YacTel MHOTOYTrOJIbHUKOB.
4. Yribl 1 0TPE3KH, CBA3aHHbIE C OKPYKHOCTbI0. MHOIOYroJbHUKH U OKPYsKHOCTH. Brruuciienue yrioB ¢ BEpUIIMHOU
BHYTPH U BHE KpPyra, yIJibl MEXKJy XOpAOM U KacaTelbHOU. PaccMaTpuBaroTCst TEOpEMBI O TPOU3BEICHUN XOPA, O KaCaTeIbHOM U
CEKyIIeH, KOTOPBIE MOJIE3HO MCIOIL30BaTh MPU PEIICHUM 1I€JIOr0 psjia INIAHUMMETPUUECKUX 3adad. PaccMaTpuBaroTcs 3a1aud Ha
Kacaroluecsi, IepeceKaromuecs OKPYKHOCTH, OKPY>KHOCTHU, CBSI3aHHBIE C TPEYTrOJBHUKOM U YETBIPEXYTOJbHUKOM, Ha
MPONOPIIMOHANIBHBIE OTPE3KH B OKPYKHOCTH. Pa3z0upaercs MeToJ BCHOMOTraTelbHOW OKPY>XHOCTH. PaccMmarpuBarotcs
BIMCAHHBIC U BHEBIIUCAHHBIE OKPY>KHOCTU. Takke pacCMaTPUBAIOTCS 3aJ]a4i Ha BIMCAHHBIEC U ONMCAHHBIE YETHIPEXYTOJIbHUKH, B
KOTOPBIX HCIIOJB3YIOTCS CBOMCTBA W NPHU3HAKK BIHCAHHBIX U OIMUCAHHBIX YETHIPEXYTOJLHUKOB. OTMEUAIOTCS HEKOTOPBIC
CBOMCTBA BBICOT TPEYTOJIbHUKA U OPTOIIEHTPA TPEYTrOJIbHUKA.

TpeboBaHUA K YPOBHIO NOJATOTOBKH 00VYAIOIIINXCH

Honoxcnvt 3namo:

[MapaaseabHOCTh NPAMBIX M IJIOCKOCTel. [lapamnensHbie mpsiMple B mpocTpaHCTBE. [lapannenbHOCTh Tpex MOpsIMBIX.
[TapamienbHOCTh MPAMON M THIOCKOCTH. CKpelMBaIONIMECs OpsiMble. YTJbl C COHAIPABICHHBIMH CTOPOHAMHU. YTOI MEXIY
npsimbiMu. [lapannensHbie iockocTu. CBOMCTBa MapaieNbHbIX IIOCKocTen. Terpasp.



IepneHaUKYISIPHOCTHh NMPAMBIX M IUIOCKOCTel. [leprnieHnuKynsipHbIe NpsiMble B IpocTpaHcTBe. llapamienbHble npsmble,
IIEPIICHIUKYJIIPHBIE K IUIOCKOCTH. IIpu3HaK mNepneHAMKyISIpHOCTH NPSIMOM M IUIOCKOCTH. Teopema O mpsMOW,
IIEPIICHIUKYJIIPHOW K IUIOCKOCTH. PaccTostHme OT TOYKM A0 IUIOCKOCTH. Teopema O TpexX MEpPIEHAMKYJSIpax. YToJl MEXIy
NpAMOA M TUIOCKOCThIO. JIByrpaHHbI yros. IIpu3HaK NEpHEHAUKYISAPHOCTA JBYX IUIOCKOCTEH. IIpsiMOyronbHbIN
napajuieJIeune.

Mmuororpannuku. [Ipusma, ee ocHoBaHus, O0KOBbIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTH. [IpsiMast 1 HaKIIOHHAs MPU3MA.
[IpaBunpHas npusma. [lapamnenenunen. Kyo6.

[Iupamupa, ee ocHoBaHHe, OOKOBBIE pedpa, BbICOTa, OOKOBAsi MOBEPXHOCTh. TpeyronpHas nupamua. [IpaBunbpHas nupaMua.
YcedeHHas nupaMua.

CuMMeTrpuu B KyOe, mapajienenumnene, npusme u nupamuje. [lonarue o ciMMeTpuH B IPOCTPAHCTBE (LIEHTpaJibHAs, OCeBas,
3epkasibHast). [I[puMepsl cHMMETpUii B OKPY’KaOIIEM MUPE.

Ceuenus Ky0a, IpU3Mbl, MTUPAMU/IBI.

[IpencraBieHue o NpaBUIbHBIX MHOTOIPAHHUKAX (TE€Tpadp, KyO, OKTa’Ap, TOAEKAAP U UKOCAIP).

BekTops! B npocrpancTBe. [lonsaTue BekTopa. PaBeHcTBO BEeKTOPOB. Ci105K€HHE U BBIYUTaHUE BEKTOPOB. CyMMa HECKOJIBKUX
BEKTOPOB. Y MHOXKE€HHUE BEKTOpA Ha yuciio. Komranapusie BekTopsl. [IpaBuno napamienenunena. Pa3znoxxeHue BeKTopa 1o TpeM
HEKOMIUJIAHAPHBIM BEKTOPAM.

Honscnol ymems (Ha npoOyKmueHOM U meEopUeCKOM YPOGHAX 0CBOCHUS):

— pacrio3HaBaTh Ha 4epTekaxX U MOJCISAX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCHUTD TPEXMEPHBIC OOBEKTHI C UX ONMMCAHUSIMH,
1300paKCHHUSIMU;

— aHAJIM3UPOBATh B B3aUMHOE PACIIONIOKEHNE 0OBEKTOB B MPOCTPAHCTBE;

— n300pakaTb OCHOBHbIC MHOTOTPAHHUKHU; BBITIOJHITH YEPTEKH MO YCIOBUAM 3a]1a4;

— CTPOUTH MPOCTEUINNE CeUCHUS KyOa, MPU3MBI, TUPAMUJIBL;

— pellarh MIaHUMETPUYECKUE U MIPOCTEUIINE CTEPEOMETPUUECKHUE 3a/1a4l Ha HAXO0XKJICHHUE MeOMETPUUYECKUX BEIUYUH (JJTUH,
YTJIOB, IUTOIAEH);

— WCIIOJIL30BaTh MPHU PEIICHUU CTEPEOMETPUIECKUX 3a/1a4 MUIAHUMETpUYECKUe (haKThl U METO/IbI;

— MPOBOJIUTH JOKA3ATEIILHBIE PACCYKICHUS B XOJI€ PEILICHUS 3a1aY;

BJIa/IeTh KOMIETEHUMSIMU: Y4eOHO-TIO3HABATEIIPHON, IIEHHOCTHO-OPUEHTAIMOHHOW, pEe(IEKCUBHON, KOMMYHUKATHUBHOM,
MH(POPMALIMOHHOHN, COLIMATBHO-TPYI0BOI.



Cnocoonvl ucnonvzoeams NpUOOPETEHHbIE 3HAHUSA M YMEHHS B NPAKTHYECKOM AeATEJbHOCTH M MOBCEIHEBHOM KM3HU
U UCCTeNoBaHus (MOJICTMPOBAHMS) HECTOKHBIX MPAKTUUECKUX CUTYyallud HA OCHOBE M3YYCHHBIX (POPMYI U CBOMCTB (QUTYD;
BBIYMCIICHNs IUIOIIAJEH IIOBEPXHOCTEHW IPOCTPAHCTBEHHBIX TEJI IIPU PEIICHWM MPAKTUYECKUX 3a7ad, HCIOJb3yS IpU
HEOOXOAMMOCTH CIPAaBOYHUKH U BBIYUCIUTENIBHBIE YCTPOICTBA.

Y4eOHO-MeTOAMYECKOE O0ecIeYeHHe:

JI.C. AtanacsH. 'eometpust 10-11. nns 6a30B0oro u npo(pUILHOTO YPOBHEW.
MeToanueckoe nmocoOue sk yUuTesl.

b.I'.3uB. /lunaktnueckne matepuainsl 1o reometpur. 10 kmace

E.M. PabunoBHY. 3a1auu U yrpaxHEHUSI HA TOTOBBIX yepTexkax. ['eometpus 10-11 kmacc

[IpumepHbIe N3yuaemsblii MmaTeprai KonunuectBo wacoB |  Bwua KoHTpoOs,
CPOKH CPOKH
1 14 yacos
yemeepmao MeToa KOOPAMHAT B IPOCTPAHCTBE




[IpssMOyronpHasa cucreMa KOOpAUHAT B
ITPOCTPAHCTBE

Koopannatel BEKTOpa

|

CBA3b MEXIY KOOPJAMHATAMHU BEKTOPOB U
KOOPJMHATAMM TOYECK

[Ipocrenmiune 3a1aun B KOOpAMHATAX

YT0JI MEeXKIy BEKTOpaMu

CKaJisipHOE MTPOM3BEACHUE BEKTOPOB

NINIDNIDN

BrruuciieHre yriioB MEXy MPsIMbIMU U
IJTIOCKOCTSIMU

|

KonTponsHas padbota Ne 5

|

3auer

K.p. u
3a4eT

4

HEeJenN

S OKTAOpsI

2

uemeepmasy

HunauHap, koHyc map

13 yacoB

[lonsTHe UMIUHIpPA

[Lnomaap MOBEPXHOCTHU LIUIIMHAPA

3amauu

[TousTue konyca

S




[Lnomaas NOBEpXHOCTU KOHYCA

Y CEUEHHBIN KOHYC

Cdepa u map

YpaBHeHuE ceprl

B3aumHoe pacrnonoxenue chepbl U INIOCKOCTH

S

KacarenbHas II0CKOCTh K cdhepe K.p. u
[Imomane cdepsr 1 3a4eT
KonTposabHas pabora Ne 6 1 4
3ayer 1 HCZC]
A 1eKaops
3 O0beMBbI Te 17 yacoB
uemeepmsu
ITonsitue oObeMa 1
OO0BbeM PSAMOYTOJIBHOTO Hapajjieaenuie/ia 2
O0BbeM npsIMOM TTPHU3MBI 1
O0beM UIUHAPA 2




Brraucnenne 00LEMOB TEJ C ITOMOIIBIO 1
ONpEeACICHHOI0 UHTErpaia
OO0beM HAKJIOHHOW TPU3MBI 1
O0beM nupamMuIbl 2 Kop. 1
OO0bem KoHyCa 1 HEJIEI
KonTtposbHas padota Ne 7 1 A
OObeM 11apa 1 MapTa
OO0beM mapoBOro CErMeHTa, MapoBoro cios u | 1
IIIapOBOT'0 CEKTOpa
ITnomans chepsl 1
KonTposnbHas padora Ne 8 1 K.p. u
3ayer 1 3a4er
4
HeJIeIIsI
MapTa
4 [ToBTOpEeHUE 6 yacoB
yemeepmo
Htoro 50 4.




