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PaGouas IIporpamMma COCTaBJICHA HA OCHOBC!

1. 3akona P® «O6 ob6pazoBanum»

denepalibHOTO KOMIIOHEHTA TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO O0IIIeT0 00pa3oBaHus o MareMatuke B 10
KJ1acce.

[IpumepHOIi mporpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus MO0 MaTeMaTHKE.

ABTOpCKO# TiporpaMmbl kK yueOHUKY «['eometpusi», aBtopsl JI.C. Atanacan, B.®.byTy30B.

denepanbHOTO NEpeUHs Y4€OHUKOB, PEKOMEHIOBAHHBIX K UCTIOJIB30BAHUIO B 00pa30BATEIbHBIX YUPEKICHUIX

Hanpasnenuii mporpaMmmsl pa3Butus mkoiibl «Maructpaib» MAOY «COLI Nely r.Ilepmu

N
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Ileau u 3agaun
Hacrosimast nporpamma rno reoMeTpuu npeaHazHadeHna ais yqammxcs 10 kinacca, BeIOpaBImux st ce0s npoduiibHbIA YPOBEHb N3YUCHHUS
MaTEMATUKH U3 pacueTa 2 yaca B Heaento. Beero 68 vacos.

N3y4yenne MmaTreMaTHKU HA NPOGUIBLHOM YPOBHE cpeHero (I0JIHOro) 001ero 00pa3zoBaHus HAMPABJICHO HA JOCTHKECHUE
CJIeYIOIIMX Leseil:

e ¢opMupoBaHHMe TIPEICTABICHUN 00 HACIX W METOAaX MATEMaTHUKH, O MaTEeMaTHKEe KaK YHUBEPCAIHHOM S3BIKE HAYKH, CPEACTBE
MOJICIIUPOBAHUS SIBIICHUN U TIPOIIECCOB;

®  OBJIaJleHMe S3HIKOM MATEMAaTHKW B YCTHOM M MUCHhMEHHOU (opMe, MATEMAaTHYECKUMHU 3HAHUSIMU U YMEHUSMU, HEOOXOAUMBIMU JIJIS
M3Y4YCHUS IIKOJBHBIX €CTECTBCHHOHAYYHBIX IUCITUIUIMH, MPOIOJDKEHUS O0Opa30BaHUS W OCBOCHUS W30paHHOMW CIEIUaTIbHOCTH Ha
COBPEMECHHOM YPOBHE;

e  pa3BHUTHE JIOTHYCCKOTO MBIIIJICHUS, alTOPUTMUYECKON KYJIbTYPBI, IPOCTPAHCTBEHHOTO BOOOPAKCHHSI, MATEMAaTHYECKOTO MBIIIIJICHUS
Y MHTYUIIMW, TBOPUYECKUX CIIOCOOHOCTEH, HEOOXOMUMBIX JUIsl TIPOJOJDKEHUS 00pa30BaHUs U JUIsl CAMOCTOSITEIIbHON JIEATeTbHOCTH B
00J1acT! MaTEMATUKH U €€ TIPUIOKEHUHN B Oyayiiel mpodpeCcCuOHAIIbHON AeSTEIHHOCTH;

®  BOCHNUTAHUE CPEJCTBAMHU MATEMATHKH KYJIbTYpbl JIMYHOCTH 4Y€pe3 3HAKOMCTBO C HCTOpPHUEH DPa3BUTHUSI MATEMaTHKH, SBOJIOIUEH
MaTeMaTHYECKHUX UCH; TOHMMaHUI 3HAYUMOCTH MaTeMaTHKH IS HAYYHO-TEXHUYECKOTO TIporpecca.

HopMaTHBHO-IPpaABOBbIE JIOKYMEHTbI




PaGouass mporpamma cocTaBieHa B COOTBETCTBUHM C TpPeOOBaHMAMH (elepalibHOTO KOMIIOHEHTa [ 0CcyAapCTBEHHOro cTaHAapTa
OCHOBHOTO OOIIEro M CperHero (MOoJIHOro) oomero oopa3oBanus Mo MaTeMaTHKE HA OCHOBE aBTOPCKOTo miuaHupoBanus Y MK ArtanacsHa
JI.C.

ABtopckas nporpamma Atanacsna JI.C. oOecrieunBaet u3yuyeHne MaTeMaTUKU Ha MPOGUIBLHOM YPOBHE CPEIHETO (ITOJHOTO)
oO1ero 00pa3oBaHus, peaanu3yeT CTaHaAapT NpoGuiIbHOro 00pa3oBaHuM, yaeOHUK BXOIUT B DeiepalbHbli nepeueHb, 00ecrneynBaeT
MIPEEMCTBEHHOCTh KypcoB reoMetpuu 7-9 u 10-11 kiaccos .

B nporpamMmy BKIIIOUEHBI psJl TEM U3 TUIAHUMETPHUH, BXOJSIIME B O0s3aTENIbHBIH MUHUMYM COJep>KaHus Kypca reomerpun 10 — 11
KJIACCOB Ha MPO(PHILHOM YPOBHE:
Teopema Uessl u TeopeMa Menenas.

Onnurc, runepooa, napadosia Kak reOMETPUYECKUE MECTa TOUCK.
HepaszpemmmocTs KIacCHYeCKHX 3a7a4 Ha TOCTPOEHHE.

JononHuTenbHble pa3aensl ctepeoMmerpun: IpsiMble 1 IUIOCKOCTH B mpocTpaHcTBe. [loHsATHE 00 aKCMOMAaTHYECKOM crioco0e
MOCTPOEHUSI TEOMETPUHU.

[Imomans OpTOroOHAIBHON MPOEKIIMM MHOTOYTOJIbHUKA. LIeHTpalbHOE MPOEKTUPOBAHUE.

MHuororpannuku. Pazseptka. MHOrorpansslie yribl. Beimykiible MHOrorpasHuku. Teopema Ouepa.

CummMmetpuu B KyOe, B apajiesienuiesie, B Ipu3Me U NupaMue.

[ToHsiTie O CUMMETPHUH B MPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBasi, 3€pKaIbHas).

Tesa u noBepxHocTu Bpauenus. OceBble CEUCHUS U CEUEHUs NapasuieIbHble OCHOBAHUIO.

Onnurc, runiepbosa, mapadosa kak ceueHust konyca. Cdepa, BrricaHHas B MHOTOTPaHHHUK, cdepa, OMUcaHHas 0KOJIO MHOTOTPaHHHUKA.
[Hunuaapuyeckue 1 KOHUYECKHE MOBEPXHOCTH.

O0beMbl Tea1 U II0IAAU UX noBepxHocTei. [TonsTue 06 06beme Tena. OTHoOMIEHHEe 00bEMOB MOAOOHBIX TE.

Koopaunatel 1 BekTOpbI. YpaBHeHUs cepbl U m1ockocTu. DopMyia pacCTOSHUS OT TOYKU J0 MIIOCKOCTH.

B MpoueCCC N3YUCHHUA I'COMCTPUHN ITPOXOJNUT IMMOATOTOBKA K CAa4YC EI'D o MAaTCMAaTHUKE, a TAKKE IIOATOTOBKA K YUACTHIO B OJIUMIIMAAaxX U
KOHKYpCax II0 MaTCMaTHKCE. B paMKaXx IIOATOTOBKH K EI'D Ha YPOKax INIaHHUPYCTCA pCIlaTh INIAaHUMCTPHUYCCKHC 3aJadu MOBBIIICHHOU
CJIOKHOCTH.



B 10 M kiacce u3ydaroTcs CleIyIOIuUe TEMbL: «YTIIbl U OTPE3KH, CBA3AHHBIE C OKPY>KHOCThIOY, «Pelenne TpeyroinbHUKoBy, «I1nomanp
TPEYTOJIbHUKA, OTHOLIEHUS! OTPE3KOB U IUIOLIA/IEH», « BBITYKIIbIE YETHIPEX YT OJIbHUKI.

Mecto M poJb npeaMera «I'eoMeTpusi» B OBJIAJIEHHMHM 00YYAKOIIMMUCS TPeOOBAHUH K YPOBHIO IOJATOTOBKH B COOTBETCTBHMM €
rOCy/J1apCTBEHHbIMH 00Pa30BaTeIbHbIMHU CTAHIAPTAMMU.

[Ipeamer «reomerpusi» oOecleUUBAET JNOCTHKEHUE TpeboBaHUil (denepanbHOro KoMioHeHTa [‘ocygapcTBeHHOro craHaapTa
OCHOBHOTO OOIIIETO 1 CpeaHero (IMOoIHOTo) ol1iero oopa3oBaHus 10 MaTeMaTUKE Ha MPO(HIHLHOM YPOBHE.
IL1aHupyeMblil YPOBEHDb NOATOTOBKHU 00Yy4YAKIIMXCH
B pesynapTaTe M3ydeHHS Kypca TEOMETPHH YdYaIllWecs OBJIAJCIOT CICAYIOIIMMH YMEHHUSAMH, 3aJal0lMMH YPOBEHBb OO0s3aTEIBHON
MTOATOTOBKHU:
- COOTHOCHTH IUIOCKHE TEOMETpUUYECKHE (PUTYPHI U TPEXMEPHBIC OOBEKTHI C UX ONMMCAHHSIMH,
YepTeKaMu, N300paKCHUSMU; PA3INdaTh U aHAJTU3UPOBATH B3AMMHOE PACIIOJIOKEHUE PUTYD;
- m3o0pakaTh IUIOCKHE W MPOCTPAHCTBEHHBIC T€OMETpUUIECKHUE (PUTYpHl M MX KOMOWHAIIMH, 3a/1aBacMbIe YCIOBUSIMHU TEOPEM U 3ajad,
BBEIICIISTh HEOOXOUMBIC (PUTYPHI HA UepTEkKaX U PUCYHKAX;
- JIOKa3bIBaTh U3yUYEHHbIE B KYypPCE TEOPEMBI;
- TMPOBOJUTH MOJIHBIE 0OOCHOBAHUS B XOJI€ TEOPETUUYECKUX PACCYXKIACHUN W MPHU PENICHUU 3a/1ay, UCIONb3Yys MOJTYYEHHBIE B Kypcax
TUTAHUMETPHUH U CTEPEOMETPUN CBEJICHUS,
- BBIYUCIIATH 3HAYCHUS TEOMETPUYECKUX BETUYHH (JJIMH, YTIIOB, TUIOMAAEH U 00bEMOB), UCTIONB3YS U3yUEHHbIE (DOPMYJIIBI TEOMETPHH,
a TaKXe anmnapar anreOpbl, TPUTOHOMETPUM U MaTEMAaTHYECKOTO aHAJN3a,
- CTPOUTH CEUCHUS MHOTOTPAHHUKOB.
Hcnogb3yeMblil Y4eOHHK
Atanacan JI.C. T'eomerpus mnsa 10-11 knaccoB. YueOHoe mocobue miga ydammuxcss 10-11 kiaccoB (0a3oBblii M MPOQUIbHBIN
ypoBeHb).M.:IIpocBemenue, 2013.




Coaep:xanue NporpaMmal.
Crepeomerpus.

1. BeeeHue B crepeoMeTpuio (2 4).

OCHOBHBIE TIOHATUS M AKCUOMBI CTEPEOMETPHUH, HMX CBA3b C AKCMOMaMM IIaHuMeTpuu. [IpuMmepsl IPOCTPaHCTBEHHBIX
reOMETPUUYECKUX QUryp.

OcHOBHas 1Ie/b - O3HAKOMUTD yYaIIMXCs C OCHOBHBIMU CBOWCTBaMU M CIOCOOAMM 3a/laHusl IIOCKOCTM Ha 0ase rpynmbl akCUOM
IUIOCKOCTH U IPOCTEHIINX CIEACTBUM U3 HUX.

PacmmpenHas cucrtema akcuoM, IOJIy4€HHas JA00aBIEHHEM K aKCMOMaM IEPBBIX TPEX aKCHOM IUIOCKOCTH, CIIY’KUT OCHOBOM JUIS
JOKA3aTeNIbCTBA NEPBBIX TeOpeM Kypca crepeomeTpud. IIIKOIBPHUKM NOJDKHBI ITOHUMATh, YTO M IOCIE TOTO, KAaK IIOCKOCTH B
IIPOCTPAHCTBE 3aJjaHa, HA HEW BBINIOJHAOTCS BCE U3BECTHBIE UM TEOPEMBI INIAHUMETPHU.

B nanHoli TemMe HEOOXOAMMO J1aTh OOIee MOHSITHE O BBICKA3bIBAHUAX, UX OTPULAHUAX, HEOOXOAMMBIX U JIOCTATOYHBIX YCIOBUSX,
TEOpEMax, METOAaxX T0Ka3aTeIbCTB.

B nmaHHON TeMe ydamuecss HAaYMHAKOT 3HAKOMMUTBCS C B3aUMHBIM  PACIIOJIOKEHHUEM IMPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE
(OTHOIIEHWE NPUHAIEKHOCTH TPSIMBIX U TUIOCKOCTEN).

Tema urpaer BaXHYIO POJIb B Pa3BUTUU MPOCTPAHCTBEHHBIX MPEACTABICHUN ydaluXcs, (PAKTUYECKH BIEPBBIE BCTPEHAOIIMXCA
3I€Ch C IPOCTPAHCTBEHHOM reomerpueit. [loaTomy npenogaBanue ciaenayer BECTH € IUPOKUM IIPUBIICYEHUEM MOJIEIIEH, PUCYHKOB.

2. IlapanieJbHOCTh NPAMBIX U II0CKOCTei (154).

[TapannenbHOCTh NPSAMBIX, NPAMOW U IUIOCKOCTH. B3auMHOE pacnoIoKEHHE IBYX IPSAMBIX B IIPOCTPAHCTBE. YTOJ MEXKIY ABYMS
npsambiMu. [lapamiensHOCTh iockocTen. TeTpasap u napaienenunes.

OcHoBHas 1edb — cHOPMUPOBATH MPEICTABICHUE YyYalUXCS O BO3MOXKHBIX CIIydasX B3aUMHOTO PACIIOJIOKEHUS JBYX MpPSIMBIX B
IIPOCTPAHCTBE, MPSIMOU U INTIOCKOCTH, U3YYUTh CBOMCTBA U MPU3HAKYU TAPAJUICIIBHOCTH NPSMBIX U INIOCKOCTEH.

OCoOEHHOCTBIO SIBJIIETCA TO, YTO Cpa3y BBOASTCS B PACCMOTPEHHE TETPAdJp W MapajuieNienuIie]], pa3ouparoTcs UX CBOICTBA, YTO
MTO3BOJISIET PACIIMPUTH CUCTEMY 3a/ad, BKJIIOYMB B HEE 33/J1a4M HA MOCTPOCHHE TOYEK WM JIMHUM NEPECEUYEHHUs NMPSIMBIX U IUNIOCKOCTEW,
MPOCTEUIINX 3aJad Ha TOCTPOCHHE CEUYEeHW MHOTOTPaHHUKOB. B Xone pemieHuss 3THX 3aaad cieayeT AOOMBAThCS OT — yHalllUXCs
MIPOBEJCHUS J10KA3aTEIIbHBIX PACCYKICHUM.

B pamkax 3Toil TEMBI yHaniuecs 3HaKOMSTCS € MapaIENbHBIM IPOEKTUPOBAHUEM U €TO CBOWCTBAMH.

Tema urpaer BaxxHyro poJib B Iipoliecce (pOpMUPOBAHUS MPOCTPAHCTBEHHBIX MPEACTABICHUN yyamuxcs. M3yueHrne TeopeTuiaeckoro
Marepuana BaXHO COYETaTh C PEIICHHWEM 3aJady Ha BOOOpa)kaeMble MOCTPOEHUS C HCIOJb30BaHHMEM MoOJeneil U pucyHkoB. CBoiCTBa
NapajuIeIbHOTO MPOEKTUPOBAHMS MPUMEHSIIOTCS K PEIICHHUI0 MPOCTEHIIMX 3aJady U K  MPAKTUYECKOMY IOCTPOCHUIO H300paxeHHit
MPOCTPAHCTBEHHBIX (DUTYP HA MJIOCKOCTH.

3. IlepneHAMKYJISIPHOCTD NPAMBIX U ILI0CKOCTei (16 ).

[leprieHIUKYIJISIPHOCTD IPSIMOM U IUIOCKOCTH. [IpU3HAK NEeprneHanKyISIpHOCTH NPSIMOM U INIOCKOCTH. [lepnenaukymnsap u HakiIoOHHas

K IUIOCKOCTH, IIPOEKLHs HAKJIOHHOW Ha IUIOCKOCTb. Teopema O Tpex nepneHaukyispax. JByrpaHsbeii yroi. IleprneHauKyIspHOCTB




IJIOCKOCTEN. TpexrpaHHbIi yrodl. OcHOBHas 1Enb - JaTh YYallUMCS CUCTEMATUYECKUE CBEICHUS O MEPIEHAUKYISIPHOCTU NPSIMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE. BBECTM OCHOBHBIE METPUYECKUE IIOHATHS: PACCTOSHUE OT TOYKM N0 IUIOCKOCTH, PACCTOSHUE MEXKIY
[apajuIeIbHBIMU IIOCKOCTAMU, MEXKAY NapajuIeIbHBIMU NPSAMOU U IUIOCKOCTBIO, PACCTOSHUE MEXKIY CKPELIUBAIOLIMMHUCS NPAMBIMH, YIOJI
MEXIY HPSIMOM U IUIOCKOCTBIO, YIOJI MEKY ABYMS INIOCKOCTSAMU. U3YYUTh CBOMCTBA IIPSMOYIOJIBHOIO NIapaJuIeIICIIUIIEeAA.

Matepuan Tembl 0000IIaeT W CHUCTEMATHU3UPYET H3BECTHBIE YyYaIlUMCS U3 IUIAHUMETPUU CBEJIEHUS O MNEPIEeHIUKYJISIPHOCTU
npsAMbIX. M3yyeHne TeopeM 0 B3aMMOCBS3H MapaJUIEIbHOCTU U MEPIEHAUKYISIPHOCTH IPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE, a TAaKKe
MaTepuai 0 NEPIEHANKYJISAPE U HAKIOHHBIX 1[E1ecO000pa3HO COYETaTh C CUCTEMATUUECKUM IOBTOPEHUEM COOTBETCTBYIOIIETO MaTepuasa
U3 IUIAHUMETPUHU, YTO OyJIeT crocoOCTBOBaTh Oojee TIyOOKOMY YCBOGHHMIO HOBOIO Marepuaja, IO3BOJIUT O3HAKOMUTH YHALIUXCS C
UCIIO/Ib30BAaHUEM aHAJIOTUU B MAaTEMaTHUKE.

[Ipy n3yyeHnn CymieCTBEHHO BO3PACTAET pOJb 3a1ad Ha BbluucieHue. CieyeT OTMETUTh, YTO B OCHOBE MPAKTUYECKH BCEX ITHUX
3a/1ay JIeKaT CBEJEHUs, HM3yYCHHbIE B IUIaHUMeETpuu: Teopema lludaropa u cneactBus uz Hee. B oTaenbHBIX 3a7ayax 3TH CBEICHUA
MIPUMEHSIOTCS TIOCJIE TPEIBAPUTEIIBHOTO HCIOJIb30BAaHUA TEOPEMBI O TPEX IEPIEHAMKYISIpaX WM TEOPEMBI O IEPIIEHAMKYISIPHBIX
miockocTsX. Ilpu pemieHnn 3amay Ha BBIYMCIEHHWE HEOOXOAMMO TMOJJEPKUBATH JTOCTATOYHO BBICOKHI YpOBEHb OOOCHOBAaHHOCTH
BBIBOJIOB C  ONOpPOM HA M3BECTHBIC YYAIIUMCS CBEICHUS W3 IUIAHUMETPUM M HU3YYEHHBIE B TEME OIPEHACICHUS U IPU3HAKH
MIEPIICHIUKYJIIPHOCTH, TEOPEMBI O CBA3SIX MEXKAY MapaJUIENbHOCTBIO U IEPIIEHANKYISIPHOCTBIO, TEOPEMBI O TPEX NEPIEHAUKYIIAPAX.

PaznuyHbie BUABl YIJI0B B IIPOCTPAHCTBE HAPALY C PACCTOSHUAMU SBJIAIOTCS OCHOBHBIMU KOJIMYECTBEHHBIMU XapaKTEPUCTUKAMU
CBSI3aHHOT'O PACIOJIOKEHUS MPSAMBIX U MIockocTel. OTpaboTKa 3TUX MOHATUI O YPOBHSI HABBIKOB IIPU PEUICHUH BBIUYMCIUTEIbHBIX 33]1a4
BaXkHa 11 Kypca 11 knacca.

Kak mpu wu3ydyeHUM mpenplaylield TeMbl, CYIIECTBEHHYIO pOJib B (JOPMUPOBAHUU MPOCTPAHCTBEHHBIX MPEICTABICHUN ydallluxcs
UTparoT 33J]a4l Ha BOOOpaXkaeMble OCTPOEHUS, B OOJIBIIMHCTBE CIIy4aeB pelllaeMble KOHCTPYKTUBHO.

TeMa umeer BakKHOE IMPOIEAEBTUYECKOE 3HAYCHHUE UL U3Y4YEHUs] MHOTOIPaHHUKOB. PAKTUYECKU NPU PEIIEHUM MHOTMX 3ajad,
CBSI3aHHBIX C BBIYMCIIEHUEM JUIMH TEPNEHAMKYJSIPAa W HAKJIOHHBIX K INIOCKOCTH, PEYb UAET O BBIYUCICHUH 3JIEMEHTOB TUPAMU/I.

4. Muororpagsuuku (11 4).

[Tonstue maororpanHuka. [Ipusma. Ilupamuna. [IpaBuiibHbIE MHOTOTPAHHUKH.

OcHOBHas 1LIEeb - JIaTh yYalllUMCSl CUCTEMaTUYECKUE CBEACHUS 00 OCHOBHBIX BHJaX MHOTOTpaHHUKOB. [lo3HakoMuUTH ¢ GopMynoin
Diisiepa 1S BBITYKJIIBIX MHOTOITPAHHUKOB, C MPAaBUJIbHBIMU MHOTOTPAHHUKAMHU U 3JIEMEHTAMU UX CUMMETPHH.

MHOrorpaHHUK ONpENeNAeTcss KaK IOBEPXHOCTb, COCTABJIEHHAas W3 MHOIOYIOJIBHUKOB W OrPAHUYMBAKOIIAS HEKOTOPOE
reOMETPUYECKOE TeJl0. YTOYHSETCS MOHATHE reomeTpuyeckoro tena. Hapsay ¢ dopmyroit Ditnepa B paszzienie COAEPKHUTCS OJIUH U3
BApUAHTOB MPOCTPAHCTBEHHOW Teopembl [ludaropa, cBI3aHHBIA C TETPad’ApOM, y KOTOPOTO BCE IUIOCKWE YIJIBI MPU OJHOW BEPIIUHE
IIpsIMBIE.

[IpakTyeckas HalpaBJIEHHOCTb Kypca pEAJN3yeTCs 3HAYUTEIBbHBIM KOJIMYECTBOM BBIYMCIIMTENBHBIX 331ad, B XOAE PELICHUs
KOTOPBIX Pa3BUBAIOTCS HABBIKM OOIIEHHS C OCHOBHBIMU I'€OMETPUYECKHMH BEJIMYMHAMU: JJIMHAMM, BEIMYMHAMU YIJIOB, Iuiomaaei. B
HEeJSIX TMPEeAyNpexACHUs BO3MOXKHBIX OIIMOOK YYalllUXCsl CledyeT TpeboBaTh OT HHX OOOCHOBaHMS MPABUIBHOCTU BHIOOpAa WU




IIOCTPOECHUS PA3JIUYHBIX BUJIOB YIJIOB B IIPOCTPAHCTBE, BKIKOYAs YOl NPSIMOM C INIOCKOCTBIO, JIMHEMHBIM yroJl ABYTpaHHOro yria. Ilpu
pElIeHWH 3a7a4 Ha BBIUYMCICHHE, B TOM 4YHCJIE 3a/Jay, B KOTOPHIX (PUTypupYIOT HE TOJBKO MpaBUIbHAs MPU3MA W MUPAMUIBI,
COBEpUICHCTBYIOTCS M Pa3BUBAIOTCS YMEHHS y4yallUXCs NPUMEHATh amnmapaT ajreOpbl U TPUTOHOMETPUHU K PELICHUI0 F€OMETPUUECKUX
3az1ay.

VYyammecss JOHKHBI YMETh IPUMEHSATh U3YUYEHHbIE B TeME (POPMYIIbI JUIsl HAX0XKIEHUS Iuionaeil OOKOBBIX MOBEPXHOCTEH MPU3M U
IPaBUIBHOW NMUPAaMUBI IIPU PEIICHUN F€OMETPUYECKUX U MPAKTUYECKUX 3a7ad.

S. BekTops! B ipocTpancTie. (6 4).

[TonsiTue BekTOpa B npoctpaHcTBe. ClI0KEHHE W BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4ucio. CKaJSIpHOE MPOU3BEICHUE
BEKTOpOB. KOMIUTaHApHBIE BEKTOPBI.

OcHoBHasi 1eb — OOOOIIUTh M CHUCTEMATU3UPOBATH MPEACTABICHUS Y4YallUXCS O BEKTOPAX, BBECTH IMOHSATHUE KOMIUIAHAPHBIX
BEKTOPOB B IIPOCTPAHCTBE U PACCMOTPETH BOMPOC O PA3I0KEHHUH JIF0OOT0 BEKTOPA MO TPEM JaHHBIM HEKOMIUIAHAPHBIM BEKTOPaM.

PaccMoTpeHre BEKTOPOB HOCUT B OCHOBHOM XapakTep MOBTOPEHHs, MO3TOMY H3Jaraercs JOBOJBHO ckaTo. boisee moapoOHO
paccMaTpUBAOTCS BOIIPOCHI, XapaKTEPHBIE JUIsl BEKTOPOB B POCTPAHCTBE.

Crnenyer oOpatuTh BHUMaHUE Ha T€ 33Ja4M, B KOTOPBIX B SIBHOM BUJ€ HE MPUCYTCTBYET YKa3aHWE HA MPUMEHEHHE BEKTOPOB WIH
KOOPAMHAT, HO PEIICHUE KOTOPHIX 3HAYUTEIBHO YIIPOIIAETCS TOCIE 3TOTO.

Ilnanumerpus (14 4)
1. PemieHue TPeyroJbHUKOB OCHOBHBIE MOHSATHUS, CBSI3aHHBIE C TPEYrOJBHUKOM. IIpH3Haku paBeHCTBAa TpPEyroiabHUKOB. MenunaHa,
OuccekTpuca U BbicoTa TpeyrojbHuka. [lapamiensasie npsmele. [Ipusnaku nogo0ust TpeyroibHUKOB. COOTHOIIEHUSI MEXKIY CTOPOHAMU U
yIJIaMM TPEYTrOJIbHUKA - BBIYHUCIECHHUE JJIEMEHTOB TPEYroJbHHUKA. [IpsMOYrosIbHBIM TPEYrOJbHUK, HAXOXKIEHHE €ro 3JIEMEHTOB.
PaccmarpuBarorcsd 3aaud Ha HAxOXKACHUE MEIHMAHbl TPEYrOJbHUKA, C HCIOJIB30BAaHMEM IIpMEMa YJIBOCHMS MeauaHbl. Takxke
paccMaTpuBalOTCA Pa3IMYHbIE CIOCOOBI HAX0XKJIEHUS BBICOT U OMCCEKTPUC TPEYTrOJIbHHKA.

OcHoOBHas 1eNb — CUCTEMaTH3alusl U 0000IIeHNE paHee MOTYYEHHBIX B Pa3HbIX KJaccax CBEJIECHUN O TPEYroJbHUKE; 3aKpPEIICHHE
HaBBIKOB U YMEHHI JI0Ka3bIBaTh PABEHCTBO U MOJ00OME TPEYTrOJIbHUKOB, ONMHPAACh HA MPU3HAKH; (POPMUPOBAHUE ammapara «pPeleHUs»
TPEYTrOJIbHUKOB; 0030p METOJIOB pEIIeHHUs 3a/ad C HCIOJb30BAHUEM METPUYECKUX COOTHOUIEHUH B TPEYroJIbHUKE; pa3BUTHE
MPOCTPAHCTBEHHOT'O MBIIIICHUS (Yepe3 pelIeHre 3a/1ay Ha TOCTPOCHHUE).

2. YernipexyroabHuKN PaccMaTpuBarOTCS OCHOBHBIE CBOWCTBA M IPU3HAKH YETBIPEXYTOJIBHUKOB. MeETpHUECKME COOTHOUIEHUS B
YeThIpeXyrojibHUKax. Pa3ouparoTcs mosie3Hbie MpUeMbl paboThl C Tpanenuen u napajiesorpaMmoM. PelaroTes IuiaHuMeTpuyeckue 3a1auu
IIOBBILIEHHOM CIIOKHOCTH.

OcHoBHast 1Ledb — CHCTEMaTH3alMs CBEICHUI O YeThIpexyroibHHKax (ocoboe BHUMaHHE HEOoOXoauMo O0OpaTHTh Ha
XapaKTePUCTHUYECKHUE CBOMCTBA Ka)KJOTO W3 BHUJIOB YETHIPEXYTOJbHUKOB); PAa3BUTHE (POPMAIBHO-JIOTUYECKOTO MBIIUICHUS (3aJayd Ha
JI0Ka3aTeNbCTBRO); 3aKPEIJIEHUE HABBIKOB HMCIOJIb30BAHUS OCHOBHBIX (DOPMYJI O METPUUYECKUX COOTHOILIEHUSIX B YETHIPEXYTOJIbHUKAX.

3. Ilaomanb TpeyrojbHuKa. OTHOLICHNE OTPE3KOB M IJIOIAIeH. JIOKa3pIBaIOTCS IMOJIE3HBIE MPH PELICHUH 3a1a4 TeopeMbl UeBbl
1 MeHenasi, peraroTcs 3a1a4u C UCIOIb30BaHUEM THX TeopeM. PopMyIibl HAXOKIEHUS TIOIMAau GUryp. 3aJaun Ha JOKa3aTeIbCTBO.




OcHoOBHasi 1Ie7Ib — CUCTEMATHU3alMs CBEJICHUM O HAXOXIAEHUU IUIOMIaJel TPEYroJIbHUKOB M €ro 4acTel; 3aKpeIUICHHE HaBBIKOB
HAXOXJICHUSI OTHOLIECHHUM 3JIEMEHTOB MHOTOYTOJIbHUKOB M OTHOLIECHUH TJIOMIAJEN YaCTE MHOTOYT OJIBHUKOB.
4. YrJjbl 4 0OTPE3KH, CBA3aAHHbIE C OKPY/KHOCTbI0O. MHOI0oyroJibHUKH H OKPYsKHOCTH. Brruncienue yriioB ¢ BEPIIMHONW BHYTPU M
BHE KpYra, yIiibl MEXKY XOpJOM M KacaTeJbHOM. PaccMaTpuBarOTCsl TEOPEMBI O IPOU3BEACHUM XOPJI, O KACaTeIbHON M CEKYILEH, KOTOpbhIE
MOJIE3HO HCIIOJIb30BaTh MPH PEHICHUM 1I€JIOr0 psjga IUIaHUMETpPUYECKUX 3anad. PaccmarpuBaroTcsi 3ajaud  Ha  Kacarolluecs,
MIEPECEKAIOIINECS OKPY>KHOCTH, OKPYKHOCTH, CBA3aHHBIE C TPEYTOJbHUKOM M YETHIPEXYTOJIbHUKOM, HAa MPOMOPIMOHAIBHBIE OTPE3KU B
OKPY>KHOCTH. Pa30upaercss MeToJI BCIIOMOTaTeIbHOM OKPYKHOCTH. PaccMaTpuBarOTCsl BOMCAHHBIC M BHEBIIMCAHHBIC OKPY)KHOCTU. Takke
paccMaTpUBalOTCA 3aJ]a4i Ha BIIMCAHHBIC U OTIMCAHHBIC YETHIPEXYTOJIbHUKH, B KOTOPBIX UCIIOIB3YIOTCSI CBOMCTBA U MPU3HAKU BIIMCAHHBIX U
ONIMCAHHBIX YEThIPEXYTOJIbHUKOB. OTMEUAIOTCSI HEKOTOPBIE CBOMCTBA BHICOT TPEYTOJIbHUKA U OPTOLICHTPA TPEYTOJIbHUKA.

TpedooBaHNUS K VPOBHIO MOATOTOBKH 00VYAIONINXCS

Honoxcnvt 3namo:

ITapajuie1bHOCTL NPAMBIX H IJIOCKOCTel. [TapannensHbie npsmele B ipocTpadcTie. [lapaensHocTs Tpex npsambix. [lapannenbHocTs
psAMOM M IUIOCKOCTH. CKpenMBaroImuecs MpsMbIE. YTJbI C COHANPABICHHBIMU CTOPOHAMH. YTOJI MexAy npsMbiMu. llapamnenbHbie
110ckocTH. CBOMCTBA NapaJIENbHBIX IUIOCKOCTEN. TeTpasap.

IepneHauKyASIPHOCT, NPAMBIX M IUIOCKOcTel. [lepnenaukynspHele mpsMble B IpocTpaHcTBe. [lapamnensHble mpsAMBIE,
MIEPIICHIUKYJIIPHBIE K IUIOCKOCTH. [IpH3HaK mepneHAuKyIsIpHOCTH NPSIMOM M IUIOCKOCTH. TeopemMa O mpsMOM, NEPHEHAUKYIAPHOM K
IJIOCKOCTU. PaccTosiHMe OT TOUKM 10 IUIOCKOCTH. Teopema O TpeX MEPHEHAUKYISIpax. YTOJ MEXy IPSMOU U INIOCKOCTBIO. [IByrpaHHbIi
yroii. [Ipu3Hak nepneHIuKyIsspHOCTH ABYX INIOCKOCTEN. [IpsAMOyYronbHbIN Mapajuiesienumne.

Mmuororpannuku. [Tpuszma, ee ocHoBaHus1, 00KOBBIE peOpa, BbICOTa, OOKOBasi NOBEPXHOCTh. [Ipsamas u HakinoHHas npusma. [IpaBuiibHas
npusma. [lapamnenenunes. Kyo.

[Tupamuma, ee ocHoBaHue, OOKOBBIE pedOpa, BbICOTA, OOKOBasi MOBEPXHOCTh. TpeyroipHas mnupamuaa. [lpaBuibHas mnupamuja.
YceuenHas nupamMua.

Cummerpun B KyOe, mapamenenumnene, npusme u nupamunae. lloHarue o cumMmeTrpun B MpOCTpaHCTBE (IIEHTpalibHAas, oOceBasd,
3epkasibHast). [I[puMepsl cHMMETpUii B OKPY>KaOIIEM MUPE.

Ceuenus ky0a, IpU3Mbl, MTUPAMU/IBI.

[IpencraBieHue o MpaBUIbHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTa’Ap, TOAEKAdAp U UKOCAIP).

BekTopsl B mnpocrpancrBe. [lonsatue Bexkrtopa. PaBeHCTBO BekTOpoB. Cll0OKEHHME M BBIYMTAHUME BEKTOPOB. CymMMa HECKOJIBKHX
BEKTOPOB. YMHOXE€HHME BeKTOopa Ha uyuciio. Komrutanapueie Bektopbl. IIpaBuno mnapammenenunena. PasimokeHue BekTopa mo TpeM
HEKOMIUIaHAPHBIM BEKTOPAM.

Honsxcnol ymems (na npoOyKmueHOM u meopuecKom ypOGHAX 0CEOCHUA):



— pacro3HaBaTh Ha YEPTEXKAX MU MOJEISIX MPOCTPAHCTBEHHBbIE (POPMBI, COOTHOCHUTH TPEXMEpPHBIE OOBEKTHI C HX OMHCAHUSIMH,
M300paKECHUSIMU;

— aHAJIM3UPOBATh B B3aUMHOE PACIIONIOKEHHE 0OBEKTOB B IPOCTPAHCTBE;

— 1300pakaTb OCHOBHBIE MHOTOI'PaHHUKH; BBITIOJIHATH YEPTEKU IO YCIOBUAM 3a7ay;

— CTPOMTH NPOCTENIINE CEUEHUS KyOa, IPU3Mbl, MTUPAMUIbI;

— pelarh MJIAaHUMETPUYECKUE U MPOCTEHIINE CTEPEOMETPUUECKHE 3aJaul HAa HAXO0XKJECHHWE I€OMETPUYECKHUX BEIUYMH (IUIMH, YTJIOB,
TJIOIIAJICH );

— UCNOJIb30BaTh PU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4 TUIAaHUMETpUUYECKUE (aKThl U METOIbI;

— IIPOBOAUTH JOKA3aTEIIbHBIE PACCYKICHMS B XO/I€ PELLICHUs 3a1aY;

BJA/IeTh  KOMIIETEHIUSIMM:  Y4YeOHO-IIO3HABATEIIbHOM, II€HHOCTHO-OPUEHTALMOHHON,  pe(IeKCUBHON, KOMMYHHMKAaTHUBHOM,
MH(})OPMATMOHHON, COIIMATIBHO-TPYI0BOM.

Cnocoonsl ucnonvzoeams NPUOOPETEHHbIC 3HAHUA U YMEHHMSI B NPAKTHYECKOM AESITEJIbHOCTH M IOBCEJIHECBHOM JKU3HM U
ucciaenoBaHus (MOACIUPOBAHUS) HECIOKHBIX MPAKTUUYECKUX CUTYyaIluii Ha OCHOBE M3YyYEHHBIX (OPMYT M CBOMCTB (PUTYD; BHIYUCICHUS
IJIOIIA/IEN MMOBEPXHOCTEN MPOCTPAHCTBEHHBIX T MPHU PELICHUM MPAKTUUYECKUX 3a7ad, UCIOJIb3Ys MPU HEOOXOIUMOCTH CIPABOYHUKU U
BBIUYHUCJIUTEIBHBIE YCTPOMCTRBA.

Y4yeOHO-MeTOAMYECKOE 00€ecIIeUeHHe:
JI.C. Atanacsan. I'eomerpus 10-11. ayig 6a30BOro v mpo@UIBHOTO YPOBHEM.
MeToanueckoe mocooue s YIUTes.
b.I".3uB. JlugakTuueckue MaTepualbl 1o reometpu. 10 kimace
E.M. PabunoBuu. 3aiauu u yrnpaxHEHUSI Ha TOTOBBIX YepTexkax. ['eomerpus 10-11 kmacc
TemaTnueckoe mianuposanme 10 kiaacc 34 nepenu-Slyac (1,54aca B Hees110)

[Tpumep- N3yyaemsblii MaTepuain Konuue- | Bun xkontpons, | Ilpumeuanue
HBIE CPOKHU CTBO CPOKH
4acoB




1 yers., Beenenue. Akcnomsl crepeomerpun. CiieACTBUSI U3 AKCHOM. 2
1.09-1.11
I'naBa 1 «IlapajjieJbHOCTh NPSIMBIX M IJI0CKOCTEH 14
[TapannenbHOCTh NPSAMBIX, IPSIMOMN U TIIOCKOCTH
B3anMHoe pacnonokeHre MpsMbIX B IPOCTPAHCTBE. YTOI MEXKIY
JIBYMSI IPSIMBIMU.
[TapajuteTbHOCTH IUIOCKOCTEN
2 4eTB. Tetpasip u mapasuienenumnes
10.11-27.12
Kontponbshas paborta Nel 1 Kontp. pa6.
18.11
I'nasa 2 «IlepneHAUKYJSAPHOCTD NPAMBIX U IIOCKOCTEH 12
[leprieHIUKYJISIPHOCTD MPSIMOU U TUIOCKOCTH
3 4erB. [lepneHANKYIISp ¥ HAKIIOHHBIE. YTOJ MEXAY IPSIMOM U IITIOCKOCTHIO
13.01-21.03
JByrpannsiit yron. [lepneHaAMKyIsspHOCTD IIIIOCKOCTEN 3
Kontponbshas pabora Ne2 1 Kontp. pa6.
23.02.
I'naBa 3 «MHOrorpaHHMKN» 10
[lonatne muHororpanHuka. [Ipuszma
4 yeTB. [Tupamupga
30.03-30.05
[IpaBrIbHBIE MHOTOTPAHHUKH 3
KonTtponbshas padora Ne3 Kontp. pa6.
7 —10.04.
I'naBa 4 «BeKkTOpbI B IPOCTPAHCTBE) 9

[ToHsiTHE BEKTOpa B MPOCTPAHCTBE

CnoxeHue U BEIYUTAHHUE BCKTOPOB. YMHOXEHHE BCKTOPOB




Komrmuianapasie BEKTOPBI

KoHnTtponbsHas padora Ned 1 Konrtp. pab.
24 — 29. 05.

IloBTOpEHHE 3

Bcero 50

Jononenue: ucnonbzoBanue MKT 3aBUCHT OT TEMBI M MECTa KOHKPETHOTO YPOKa B 3TOM TEME.




