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PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«TEOMETPUS»

MHOACHUTEJIBHAS 3ATIMCKA

Baxxnocts yueOHOTO Kypca  T'€OMETpPUHM HA YpPOBHE cpenHero oomiero oopazoBaHus 00ycioBieHa
MIPAKTHYECKON 3HAYUMOCTBHIO METANPEJIMETHBIX W IIPEIMETHBIXPE3YIbTATOB OOYyUCHUS rCOMETPUH B
HaTpaBJICHAN JMYHOCTHOTO PA3BUTUS  OOYJAFOIIUXCA, dbopMuUpoBaHHS (G YHKIIMOHATLHOU MaTeMaTHIeCKON
IPaMOTHOCTH, M3YYCHHS IPYTHX Y4eOHBIX AMCIHUIUIMH. Pa3BuTHEe y 00y4arommxcs MPaBWIBHBIX TPEJCTABICHUH O CYIIHOCTH H
MIPOUCXOXKICHUA TEOMETPUUYCCKUX aOCTPAKIMiA, COOTHOIICHUH peaTbHOTO W HWJCATBHOTO, xXapakrepe OTpaXKEHHUS
MaTeMaTHIeCKOW HaAyKOU SBJICHHUM U MIPOIECCOB PEATbHOTO MHUPa, MECTE TCOMETPHH B CHCTEME HAyK M POJIM MAaTEMaTHYECKOTO MOJICITUPOBAHUS B
HAayYHOM TIO3HAHWH H B IMPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PECHHUS 00YUAIOIITIXCS, @ TAK)KE Ka4eCTB MBITILICHUS,
HEOOXOIUMBIX JUIS a/IallTAl[iH B COBpEMEHHOM o0IIecTBe. ['eoMeTpus SBISETCS OTHUM M3 0a30BBIX ITPEJIMETOB Ha YPOBHE CPETHETO 00IIero
o0pa3zoBaHus, Tak Kak oOecreYnBacT BO3MOJKHOCTh M3Y4YEHUS KaK JUCIUTUINH
€CTECTBEHHO-HAayYHO! HANPABICHHOCTH, TAK U TYMaHUTAPHOM.

Jlorudeckoe MblieHHE, GOPMUPYEMOE MPU U3YUEHUU 00YYaIOIIMMUCS MOHATUIHHBIX OCHOB T'€OMETPUU W MOCTPOCHUU LEMNOYKHU JIOTHYECKHX
YTBEPKICHUM B XOJI€ pEIICHUs FT€OMETPUUECKUX 3a/1a4, YMEHHE BbIJBUTATh U OMPOBEPraTh TMIOTE3bl HETIOCPEACTBEHHO UCIIOJIBb3YIOTCS MPH PELICHUU
3aJla4 €CTEeCTBEHHO-HAYyYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (U3HUKH.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX AEATEIbHOCTH denoBeka. OpueHTalus 4eaoBeKa BO
BPEMEHH U MPOCTPAHCTBE — HEOOXOIUMOE YCIIOBUE €r0 COLHMALHOTO OBITH, OopMa OTPaKEHUS OKPYKAIOLIEr0 MUPA, YCIIOBHE YCIIEUTHOTO MTO3HAHUS
U aKTUBHOTO INpeoOpa3oBaHusl JeiicTBUTeNbHOCTH. OneprupoBaHre MPOCTPAHCTBEHHBIMH 00pa3aMu OOBbEAMHSAET pa3Hble  BUABI  y4eOHOH U
TPYIOBOM NeSITeNIbHOCTH, SIBJISIETCS OJIHUM U3 TpOo(ecCHOHaJbHO BaXKHBIX KAyecTB, MO3TOMY aKTyajbHa 3afada (OPMUPOBAHUS Y
oOyyaronxcs MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUAHOCTH OOpPAa3HOrO MBIILIEHUS — CYIECTBEHHOTO KOMIIOHEHTa B MOJIOTOBKE K
MIPAKTUYECKON JeSITENHOCTH [0 MHOTUM HaIPaBJICHUSIM.

Lenp ocBoenus mporpamMMmbl yueOHOro kypca «l'eomerpusn» Ha 06a30BOM ypoBHE 00ydeHHs — oOIIeoOpa3oBaTenbHOE U OOIIEKYJIBTYPHOE
pa3BuTHE OOYdYarOIIUXCS dYepe3 oOecreueHHue BO3MOXKHOCTH TMPUOOPETEHUsS M HCIOJIb30BAaHMUS CHCTEMAaTHYECKHMX TE€OMETPUYECKHX 3HAHHU H
NEUCTBUM, ceU(pUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOJOJDKEHUSI 00pa3oBaHusl MO CIEUUAIBHOCTSAM, HE CBA3AHHBIM C MPUKIIATHBIM
WCIOJIb30BaHUEM T€OMETPHUU.

[IpuoputeTHbIMU  3a7auaMud  OCBOeHMsI ydyeOHOro Kkypca «leomerpum» Ha 6a3oBoM ypoBHe B 10—11 kmaccax sBIStOTCS:

(I)OpMI/IpOBaHI/Ie MNpEACTaBJICHHUA O TCOMETPUHN KaK 9aCTU MHpOBOfI KYJIBTYPbI U OCO3HAHHNC €€ B3aMOCBSI3H C OKpYXKarouiuM MUPOM;

(bOpMI/IpOBaHI/Ie OpeACTaBJICHHUA O MHOTOI'paHHUMKAX W TCJIaX BpallCHUA KakK O BaXHEUIIINX MaTeMaTHYECKUX MOJCIIAX, IMO3BOJIAIOIIUX
OMUCBIBATH U U3YYATh PA3HBIC SABJICHUA OKPYKAIOUICT'O MHUPA,

(bOpMI/IpOBaHI/Ie YMCHHA pacCliO3HABATh HA UCPTCIKAX, MOACIIAX U B PCAJIbHOM MHUPC MHOT'OT'PAHHUKHU U TCJIa BPALLICHUA



OBJIaJICHUE METOJaMHU PEIICHUS 3a7a4 Ha TIOCTPOSHUS Ha H300PaKEHUSX MPOCTPAHCTBEHHBIX (PUTYD;

(bOpMI/IpOBaHI/IC YMCHUA OICpHUpoOBaThH OCHOBHBIMHA MOHATHAMU O MHOI'OIpaHHUKAX W TCJIaX BpalICHUA U UX OCHOBHBIMU
CBOMCTBaMH;

OBJIAICHUC AJITOpUTMAaMU PCIICHUA OCHOBHBLIX THIIOB 3alJd4, (1)OpMI/Ip0BaHI/I€ YMCHHA MPOBOJUTH HCCIOXKHBIC JOKA3aTCIBbHBIC PACCYXICHUA B
XOJI€ PELICHUS CTEPEOMETPUUECKHUX 3a/1a4 U 3a7a4 C IPAKTUUYECKUM COJICPKAHUEM;

Pa3BUTHUC HHTCIUICKTYAJIbHBIX W TBOPYCCKHUX CHOCO6HOCTCI71 O6yanOHII/IXC$[, HO3HAaBaTEILHOMI AKTUBHOCTH, HCCIICA0OBATCIbCKUX yMeHI/If/'I,
KPUTHUYHOCTHU MBIIIJICHUSA

dbopmupoBanre (GyHKIIMOHATHLHOW TPAMOTHOCTH, PEJIEBAHTHOM T'€OMETPUM: YMEHHE Paclo3HaBaTh IMPOSBIECHUS T'€OMETPUUECKHX TMOHSATHH,
00BEKTOB M 3aKOHOMEPHOCTEM B PEaJbHBIX JKU3HEHHBIX CUTYyalMsIX M MPU U3YyYEHHHM IPYTUX Y4eOHBIX MPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMYyTUPOBATh WX HA S3bIKE TEOMETPHHM M CO37aBaTh T€OMETPHUYECKHE MOJENH, MPUMEHSTh OCBOCHHBIM T€OMETPHYECKHI
arrmapar Ijid peICHUA IMPAKTUKO- OPUCHTUPOBAHHBIX 3a4a4, HHTCPIIPETUPOBATE U OLICHUBATH IIOJTYUYCHHBIC PE3YyIbTaThI.

OTIUYUTENHHOU OCO6CHHOCTBIO MMporpaMMsal 110 recOMETprU ABJIACTCA BKIOUCHHEC B KYpC CTECPEOMCTpHHM B HaAYaJl€ €ro HMU3ydCHUSA 3ajad,
pelIaeMbIX Ha YpOBHE MHTYWTHMBHOIO TO3HaHUSA, U ONpPENENEHHBIM O0Opa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO ¥ MTPOCTPAHCTBEHHOI'O MBIIIJIECHUS, CTUMYJIMPYET NPOTEKAaHHWE WHTYUTHUBHBIX IPOLIECCOB, MOTHBHUPYET K JAJIbHEHUIIEMY HU3yYEHUIO
npeaMeTa.

[Ipeanourenne oTmaércs HArIAIHO-KOHCTPYKTHBHOMY METOAY OOydYeHHs, TO €CThb TEOPETHYECKHME 3HAaHHMS HMEIOT B CBOCH OCHOBE
YYBCTBEHHOCTh MPEAMETHO- MPAKTUUYECKOM  JCSATEIbHOCTH. Pa3BuTHe  MpPOCTPAaHCTBEHHBIX  MPEACTABICHUN y OOydYaronmmxcs B Kypce
CTEPEOMETPUM TPOBOJUTCA 3a CUET pElIeHHWS 3a]a4 Ha CO3JaHue MPOCTPAHCTBEHHBIX 00pa30B M 3a7ad HAa OMEPHUPOBAHHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ganume oOpa3a TPOBOJUTCA C  OTOPOM HA HATJSTHOCTb, @ ONIEPUPOBAHKME 00PA30M — B YCIOBUSX OTBIICUEHUS OT HATJISATHOCTH,
MBICJICHHOTO U3MEHEHHMS €r0 UCXOJHOTO COJIEPKAHUS.

OCHOBHBIMH ~ COJIEP)KATEeIbHBIMU JIMHUAMH ydyeOHoro Kypca «l'eomerpus» B 10-11  kmaccax  sBisroTcs:  «MHOTOTpaHHUKHY,
«IpsiMple ¥ TIUIOCKOCTH B IIPOCTPAHCTBE», «Tena BpamieHus», «BeKTOpbl U KOOPJAMHATHI B MPOCTPAHCTBEY.

dopmupoBaHue JOrMYECKUX YMEHUN pacipeienseTcs He TOJIbKO MO CoJepKaTeIbHBIM JIMHUSAM, HO U 110 ToJaM oOy4eHHs Ha YPOBHE CPEIHEro 0011ero
o0OpazoBaHwUsl.

Copepxanre 00pa30BaHMsI, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yabTaTaM OCBOCHHS MPOTPAMMBbI 110 T€OMETPUH, pacHpeeNEHHBIM M0 rojam
oOyueHus, CTPYKTYPHUPOBAHO TaKUM OOpa30M, YTOOBI OBJIAJICHHE FT€OMETPUUYECKUMH MOHSATHUSAMHU M HaBBIKAMU OCYIIECTBISIIOCH MOCIIE0BATEIbHO U
MOCTYNAaTeNbHO, C COOJMIOCHHEM NPUHLMIA IPEEeMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHUSA BKJIIOYAIUCh B OOIIYI0 CHCTEMY TI'€OMETPUYECKUX
MpeICTaBICHU 00YyJalOIUXCsl, paciupsis U yriayossis e€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3U.

OOmree 4yMcIO YacoB, PEKOMEHIOBAHHBIX Uil HM3y4eHHs] Y4eOHOro Kypca
«"eomerpusi» — 102 gaca: B 10 kiacce — 68 wacoB (2 yaca B Hezeno), B 11 kimacce — 34 yaca (1 yac B Henento).

COJAEPKAHUE OBYYEHMUA 10 KJIACC



IIpsimble ¥ JIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpun. Touka, mpsMas, IIOCKOCTh, NMPocTpaHCTBO. [loHATHE 00 aKCMOMAaTHYECKOM NOCTPOEHUU CTEPEOMETPHMU:
AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOe pacnosnokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOUIUECs, TapAJJIENIbHbIE U CKPEIMBAOIIKECs NpsMbIe. [lapanenbHOCTh MPAMBIX
U INIOCKOCTEN B IPOCTPAHCTBE: NAapajuleIbHbIE MPSMBIE B IIPOCTPAHCTBE, NAPALIEIBHOCTh TPEX MPSAMBIX, NAPAJLICIBHOCTh NPSMON U IUIOCKOCTH.
VYTIIBl ¢ COHANPABICHHBIMU CTOPOHAMH, YIOJI MEKIY NMPSAMBIMH B IIPOCTpaHCTBE. llapamienbHOCTh INIOCKOCTEN: apajuIeIbHbIEe INIOCKOCTH, CBOMCTBA
napajuieNIbHBIX III0cKocTel. [IpocTeiime npocTpaHCTBEHHbBIE (PUIYpBI HA TUIOCKOCTH: T€TPadip, KyO, mapauienenunes, IoCTPOCHUE CEYEHUH.

[lepneHUMKYISIPHOCTD TPSIMOM M IUIOCKOCTH: TNEPIEHIUKYISIPHBIE NPSIMbIE B IPOCTPAHCTBE, NPAMbIC APAJIJIEIbHBIE U IIEPIICHINKYISIPHBIC
K IJIOCKOCTH, NPU3HAK MEPIEHIUKYISIPHOCTH NPSIMOU U IIJIOCKOCTH, TEOPEMA O MPSAMOU NEPNEHAUKYIIAPHOMN INIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIOJl
MEXKy NPSIMON M IUIOCKOCTBIO, BYIPAaHHBIN yroJ, JUHEHHBIM yroy ABYIPaHHOTO yria. llepneHaukynsp M HAKIOHHBIE: PACCTOSHHE OT TOYKH 0
IJIOCKOCTH, PpAcCTOSIHUE OT MNPAMOM /0 IUIOCKOCTH, MpPOEKIHs QUrypel Ha IUIOCKOCTh. [lepneHIuKynsIpHOCTh IUIOCKOCTEHM: TpU3HAK
MEPIEHIUKYISIPHOCTH JBYX IJIOCKOCTEN. Teopema 0 TpéX MnepreHIuKymnspax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHHUKA, BBITYKJIbIE M HEBBIMYKIbIE MHOTOIPAaHHUKH, pa3BEPTKA MHOTOTpaHHHKA.
[Ipu3zma: n-yronpHas mpu3Ma, TPaHW W OCHOBAHUS TMPU3MBI, MpsAMas W HAKIOHHAs TPU3MbI, OOKOBas W TOJIHAS MOBEPXHOCTh MPHU3MBL
[Tapannenenunen, NpsiMOYroJIbHBIN MapajuieIenune]]

u ero cpoictBa. [lupamuaa: n-yrojgpHas nmupamuza, TpaHd U OCHOBAaHME NMUpaMM[bl, OOKOBas M IOJHAs NOBEPXHOCTh MHUPAMM[bI, MpaBWIbHAS U
yceu€HHas nupaMuja. DJIeMEHThl IPU3MBbl U upaMubl. [IpaBuibHble MHOTOTPAHHUKY: OHATHE MPaBUIIBHOTO MHOTOTPAHHUKA, IPAaBUIIbHAS [IPU3Ma
U TpaBWIbHAs NMHUpaMUJA, IPaBUIbHAs TPEYrosibHas NMUpaMHUAA M MPAaBUIbHBINA TeTpasnap, KyO. IIpencraBieHne O NpaBMIIBHBIX MHOTOTPaHHUKAX:
OKTas3/p, oJieKa’rap U ukocasap. CeueHus NpU3Mbl U TUPAMUJIBL.

CumMmeTpus B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOH, IJIOCKOCTU. DJIEMEHThl CUMMETPUH B IMpaMKJiaX, Hapajjiesenuneax,
IIPABUIILHBIX MHOTOTPAHHHKAX.

Bbluncnenue 31eMEHTOB MHOTOIPAaHHUKOB: pEéOpa, auaroHanu, yriel. Ilnomans OOKOBOM MOBEPXHOCTH M MOJHOM MOBEPXHOCTH IMPSIMOM
IIPU3MBI, IUIOLIA/lb OCHOBaHMH, TeopeMa O OOKOBOI MOBEPXHOCTH MpsMON Ipu3Mbl. [Inomans G0KOBON MOBEPXHOCTU M MOBEPXHOCTH MPABUIIBHOM
MUpPaMUIbl, TEOpEMa O IIIOoIaa yced€HHoM mupamuabl. [lonarue 06 06béme. OObEM MUpamMuIbl, TPU3MBIL.

[TooOHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXAY IJIOLIaIIMHU IOBEPXHOCTEH, 00bEMaMH 10 100HBIX TeEII.

11 KJIACC

Tesa Bpamenus
[unuuapuyeckasi MOBEPXHOCTb, 00pa3yroliie MHUINHAPHUECKON MOBEPXHOCTH, OCh HMWJIMHAPUYECKON MOBEPXHOCTH. LIMIMHIpP: OCHOBAaHUS U



O0KOBasi MOBEPXHOCTh, 00Pa3yIOIasi U OCh, IJIOIMIAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konnueckas HoBepXHOCTh, 00pa3yrolie KOHNYeCKOH MOBEPXHOCTH, OCh M BEPIIMHA KOHWYECKOH moBepxHocTH. KoHyc: OCHOBaHuWE U BepIIMHa,
o0pasyromas u 0Ch, IJIOMIa s> OOKOBOI M MOJIHOM MMOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolIne 1 BEICOTa, OCHOBAaHHS U OOKOBAst HOBEPXHOCTh .

Cdepa u map: meHTp, pamuyc, AUAMETp, IUIOMAAb TMOBEPXHOCTH cdeprl. BzanmHoe pacrosioxxkeHne cdepbl W IUIOCKOCTH, KacaTelbHas
IIJIOCKOCTH K cdepe, miomans chepol.

N3006pakenue Ten BpamieHus Ha IIOCKOCTH. Pa3BEpTKa MMIIMHApA U KOHYCA.

KoMOuHamuu ten BpalleHus U MHOTOIPAaHHUKOB. MHOTOTpaHHMK, ONMMCAaHHBIM OKOJIO cdepsl, chepa, BIUCaHHAST B MHOTOTPaHHUK, WA TEJIO
BpalleHU.

[Tonsatue 06 00pEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tenl. TeopeMa 00 00bEME MPSMOYT0JIBHOTO TIapaJiIesienunena u ciaeacTBus u3 He€. O0bEM
nUIUHIpa, KoHyca. O0BEM 1mapa u mionaab chepsl.

[Tono6Hble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEKY IJIOMIASIMU IIOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TE.

Ceuenust nuinHApa (MapaiebHO W MEPIEHIUKYISIPHO OCH), CEUEHHUsl KOHyca (MapajjieIbHO€ OCHOBAHMIO U MPOXOJAIIEEe Yepe3 BEPIIUHY),
CeueHus mapa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bextop Ha minockocty U B mpocTpaHcTBe. ClokeHHe U BbIYUTAHUE BEKTOPOB. YMHOKEHHME BEKTOpa Ha yucio. Pa3nokeHue BekTopa mo Tpém
HEKOMIUJTaHapHBIM BekTopaMm. I[lpaBuno mnapamienenunena. Pemienue 3aaay, CBA3aHHBIX C NPUMEHEHHEM IMPaBHJ JEHCTBHII € BEKTOpamH.
[IpsmoyronpHast cucreMa KoopAuHAT B mpoctpaHcTBe. KoopawHaTel BekTopa. I[lpocreiimiue 3amaum B KOOpAMHATaX. YTOJ MEXKAY BEKTOpPaMH.
CkansipHoe Mpou3BeACHUE BEKTOPOB. BblumclieHHE YIIIOB MeEXAy MNPSMBIMH U IUIOCKOCTAMHU. KOOpAWHATHO-BEKTOPHBIM METOJ MpH pelICHUH
reOMETPUYECKUX 3a/1ay.

INPEAMETHBIE PE3YJIbTATbBI

K koH1y o6yuenus B 10 ki1acce oOyyaromuiics NOIY4UT CIAEAYIOIINE IPEAMETHbIE PE3yIbTaThl:

OIIEpHPOBATH MOHIATUAMU: TOUKA, IPSIMast, IJIOCKOCTb;

IPUMEHATh AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX IIPH PELICHUH T€OMETPUUYECKHX 33/1a4;

ONEpUPOBATh NOHATUAMHU: IAPAJUIEIBHOCTD U NEPIEHANKYISIPHOCTD NPSIMBIX U MJIOCKOCTEN;

KJaccu(UIUpPOBaTh B3aMMHOE  PAcCIOJIOKEHHE TMpPSMbIX U IJIOCKOCTEW B MPOCTPAHCTBE;

ONEepPHPOBATh MOHATUSAMU: JBYTPaHHBIN Yyroj, TpaHu JBYIPAaHHOIO Yrjia, peOdpo ABYTpaHHOTO Yria, JMHEWHBIH Yroj JBYrpaHHOTO YIJa,
rpajycHas Mepa JIBYTPaHHOTO YIJIa;

OTIEPHPOBATH MOHATHAMU: MHOTOT'PAaHHUK, BBIITYKJIBII M HEBBITYKJIBIA MHOTOI'PaHHHK, SJIEMEHTHI MHOTOTPAHHUKA, PaBUJIbHBI MHOTOT PAHHUK;

pacro3HaBaTh OCHOBHBIE BH/Ibl MHOTOTPAHHUKOB (ITMpaMKia, Ipu3Ma, IpSIMOYTOJIbHBINA Mapauienenumnes, Kyo);



KJIaCCI/I(bI/H_[I/IpOBaTB MHOTI'Or'paHHUKH, BBI6I/Ipa$I OCHOBAaHUA I KJIaCCI/I(bI/IKaI_[I/II/I (BBIHYKJIBIG N HCBLIITYKJIBIC MHOI'OI'PAHHUKH, IMPABUJIBHBIC
MHOTI'OI'paHHUKH, IPAMBIC 1 HAKJIOHHBIC IIPHU3MBI, HapaJIJ'IeJICHI/IHeI[BI);

ONICpUPOBATh IMOHATHAMU: CCKyLIasd IJIOCKOCTb, CCUHCHHWC MHOI'OI'PaHHUKOB; O6’I)$ICH$[TI) MNPUHOUIIBI TTIOCTPOCHUA cequHﬁ, HCIIOJIB3YA

METOJI CJIC/IOB;

CTPOHTH CEUEHHUSI MHOTOTPAaHHUKOB METOJIOM CIIE/IOB, BBIIIOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP: BUTT
CBEpXy, COOKY, CHH3Y;

peuaTth 3aJa4 Ha HAXOXKACHHUEC IT'COMCTPUUCCKUX BCIWYHH I10 06p33HaM WK aJITOpUTMaM, NPpUMCHAA U3BCCTHBIC AaHAJIMTUYCCKHUE METO/AbI IIPpU
PEIICHNU CTAHAAPTHBIX MATCMATHUYCCKUX 3a/lad Ha BBIYMCICHUC paCCTO?[HI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOUKH 10 HpﬂMOfI, OT TOYKH O0 IINIOCKOCTH,
MEXKY CKPEIUBAIOIIUMHUCS IIPSIMBIMU;

peuiath 3aJa4u Ha HAXOXKIACHUC T'COMETPUUYCCKHUX BCJIIMYHH I10 06pa3uaM WK aJIrOpuT™MaM, IMPUMCHSA MN3BCCTHBIC AHAJIINTUYCCKUEC
METOABl TP  PELICHUU

CTAaHJAPTHBIX MAaTEMAaTHYECKUX 3a/lad Ha BBIYHCICHUE YIJOB MEXKAY CKPEIIMBAIONIAMHUCS TPSAMBIMH, MEXIY MPSMONW W TUIOCKOCTHIO, MEXKIY
TJIOCKOCTSIMU, IBYTPAaHHBIX YIJIOB;

BBIYHCIATE O0BEMBI M IUIOMIAN MMOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MUpaMujaa) ¢ MpUMEHEHHEeM (POpMyll, BBIYUCISATH COOTHOIICHUS
MeXAy IUIOIAIMHU OBEpXHOCTEN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB;

OTIepUPOBATH NOHATUSIMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U TUNIOCKOCTh CUMMETPHHU, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (DUTYPBHI;

W3BJIEKATD, peoOpa3oBhIBATh U UHTEPIPETUPOBATD uH(pOpPMaIIMI0O O MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTypax,
MIPEJICTaBICHHYIO HA YepTeKax U PUCYHKaX;

MIPUMEHTh reoMeTpudeckie (akThl AJIs PEelIeHUs] CTEPEOMETPUUYECKUX 3a/ay, MPEANoaraloliiX HECKOJIbKO IIaroB pPelieHus, €Clid YCIOBUS
MIPUMEHEHHUs 3a/1aHbl B IBHOU (opMme;

MPUMEHSTH MPOCTEUIIINE MPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMbI IIPU PEILICHUU CTEPEOMETPUUECKUX 3aa4;

MIPUBOJIUTH IPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUN B UCKYCCTBE;

MPUMEHSTH MOJIyYeHHbIC 3HAHWS Ha MPaKTUKE: aHAIM3HPOBATh PEAbHBIEC CUTYallMd M MPUMEHSATh W3YYEHHBIC MOHSATHS B IpOliecce MOUCKa
pelieHns MareMaTu4ecku chopMylIupoBaHHONH MPOOIEMBI, MOJECIUPOBATh PEANbHBIE CUTyalldd Ha S3bIKE M€OMETPHUH, UCCIENOBaTh MOCTPOCHHBIC
MOJENU C UCHOJB30BAHUEM T€OMETPHUYECKUX IMOHSATHUH U TeopeM, ammapara anreOpbl, peliath NPaKTUYECKUE 3a/ayd, CBSI3aHHBIE C HAXOXKICHHEM
F€OMETPUUECKHUX BEJTMYUH.

K xonuy o6ydenus B 11 kiracce oOyJaronuiicss HayduTcs:

OTIEepPHPOBATH MOHATUAMU: LUIUHPUYECKas OBEPXHOCTh, 00pa3yIoIte IMIMHIPUYECKONH TTOBEPXHOCTH, LIMIIMHIP, KOHUYECKask MOBEPXHOCTH,
oOpa3yromne KOHMYECKOH TOBEPXHOCTH, KOHYC, cheprueckasi TOBEPXHOCTb;

pacrio3HaBaTh Teja BpauleHus (LUIMHIP, KOHYC, cdepa U map); 0ObsICHIATh COCOOBI MOTYUYEHUS TeJ BpaIlleHUs;



KJaccu(puIMpoBaTh B3aUMHOE PACOJI0KEHUE C(EpPhI U INIOCKOCTH;

OIIEPUPOBATh IMOHATUSMHU: IIAPOBOM CEIrMEHT, OCHOBAHHUE CEIMEHTA, BbICOTA CETMEHTA, IIApOBOM CJIOM, OCHOBAaHME LIAPOBOIO CJOsl, BBICOTA
LIapPOBOIO CJIOS, IIAPOBOU CEKTOP;

BBIUUCIIATH 00OBEMBI U IJIOMIAIN TOBEPXHOCTEH TEJ BPAIICHUS, TEOMETPUIECKUX TEJI ¢ IPUMEHEeHHuEeM (Gopmy;

OTIEPHPOBATH MOHATHUSMHU: MHOTOTPAHHHK, BIUCAHHBIA B cepy M ONMUCAHHBIN OKOJO chepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WU TEIO
BpallEHUS;

BBIYMCIISATH COOTHOUIEHUSI MY TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMu NOJIOOHBIX TeJI;

n300paxaTh u3ydaemble (GUTYpbl OT PYKU U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX UHCTPYMEHTOB;

BBINIOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXHU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUIYp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUYEHUS TeJ
BpAIIICHHUS,

HU3BJIEKATh, HHTEPIIPETUPOBATH 5 peoOpa3oBbIBATh UHPOPMAIIMIO O TPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (Urypax,
MIPEJICTABJICHHYIO Ha YePTEKaX U PUCYHKAX;

OHepI/IpOBaTI) IIOHATHUCM BeKTop B HpOCTpaHCTBe;

BBITIOJIHATH )IeﬁCTBHH CJIOKCHU S BeKTOpOB, BBIYUTAHUA BeKTOpOB nu yMHO)KeHI/IH BeKTOpa Ha 4ucClJIo, O6’B$ICH$ITI), KaKnuMHN CBOfICTBaMI/I OHHN
00J1a1a10T;

MPUMEHSTH TPABUIIO TTapaJLICIICITUITE 1A,

OTICPUPOBATh TOHATHSIMHU: JCKAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIh BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOPA,
YTOJI MEXKIY BEKTOPAMH, CKAISIPHOE TIPOU3BEICHIE BEKTOPOB, KOJUIMHEAPHBIC M KOMITJIAHAPHBIC BEKTOPHI;

HaXOJUTh CYMMY BEKTOPOB M IPOM3BEJICHNUE BEKTOpA HA YHCIIO, YTOJ MEXKIY BEKTOpaMH, CKaJIIPHOE MPOU3BECHHUE, PACKIIABIBAT BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

3aJ1aBaTh IJIOCKOCTh YPABHCHHEM B JICKAPTOBOM CUCTEME KOOPMHAT; IIPUMEHATh MeOMETPUYECKHe (DAKTBI I PEIICHHS CTEPECOMETPHUYCCKHX

3aja4,
MPE/IOJIararIInX HECKOJIBKO IaroB PEIIeHUs, eClIi YCIIOBUS IPUMEHEHUS 3a/IaHbl B SIBHOU (opMme;

pelIaTh MPOCTEHINNE TEOMETPHYCCKUE 3a]]a4l Ha IPUMEHEHUE BEKTOPHO- KOOPIMHATHOI'O METO/Ia;

peliaTh 3a7a4n Ha JI0Ka3aTeIbCTBO MAaTEMAaTHYECKMX OTHOIICHUN M HAXOXJICHHE MeOMETPHYCCKMX BEIMYMH [0 O0pas3laM WM ajJropHTMaM,
MPUMEHSIS K3BECTHBIC METOIbI IIPH PEIICHUN CTaHIAPTHBIX MaTeMaTHYECKUX 3a/1a4;

MPUMEHSTH MPOCTEUIIINE MPOTPAMMHEIE CPEACTBA U AIIEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PEILICHUU CTEPEOMETPHUUECKUX 3a/a4;

MIPUBOJIUTH MPUMEPHl MAaTEMATUUECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HHU, PaClIO3HABATh MPOSIBICHNUE 3aKOHOB T€OMETPUHN B UCKYCCTBE;

MIPUMEHSTH MOJIyY€HHBbIE 3HAHMS HAa MPAKTUKE: aHAIM3UPOBATH pealbHbIE CHUTYyallUM W MPUMEHATh M3ydeHHbIC TIOHATHUS B TMpPOIECCEe MOMCKA
pelieHns MareMaTu4ecku chopMylnupoBaHHONW MPOOIEMbI, MOJCIHPOBATh peajbHbIE CUTYallMU Ha SI3bIKE T€OMETPUH, MCCIEAOBATh MOCTPOCHHBIE
MOJENU C UCHOJIB30BaHUEM T€OMETPUYECKHX TMOHATUN U TEOopeM, ammapara aiareOpbl, pemiaTh MPaKTUYECKHe 3a/lauM, CBS3aHHBIE C HAXO0XKJICHUEM
T€OMETPUYECKUX BEIINYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue pasnena Kommuectso OcHOBHOE co/iepXKaHue OcHOBHbBIE BU/IbI I€ATEIBHOCTH
(TemnI) Kypca 4acoB 00yJaroImxcs
BBeneHue B CTEpeOMETPUIO 10 OcHOBHbBIE IOHSATHS CTEPEOMETPUHN: TOUKA, AKTyaJIM3upoBaTh PaKThl U METObI

npsiMasi, II0CKOCTh, MpocTpaHcTBO. [IpaBmna
M300pakeHUs Ha PUCYHKaX: H300paKeHUS
HHOCKOCTeﬁ, napaiCIbHBIX IPAMBIX
(oTpe3koB), CepeIMHbI OTPE3Ka.

[MonsiTHs: MIepeceKaroIuecs MmIOCKOCTH,
TIepECEKAIOIINECS TIPSMAst M IIIOCKOCTb.
3HaKOMCTBO ¢ MHOTOT'PaHHHKAMH,
n300pakeHre MHOTOTPaHHUKOB Ha
PUCYHKaX, Ha MMPOEKITUOHHBIX

yepTekax. HauanbHbie cBeieHUS O

KyOe ¥ upamu/ie, uX pa3BEPTKU

1 MoJiesii. CedeHus MHOTOTPaHHHUKOB.
[ToHsTHE 00 AKCHOMATHYECKOM MOCTPOCHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

IIAaHUMETPHH, PCIICBAHTHBIC TEMC.

oayuyarts npecraBieHus

0 MPOCTPAHCTBEHHBIX (pUrypax, pa3ouparb
MPOCTEHIINE MpaBHUia U300pPaKEHHS ITHX
dburyp.

HN300pakaTh NpsiMyIo 1 IIJIOCKOCTh Ha
pPHUCYHKE.

Pacno3HaBaTh MHOTOIPaHHUKH,
nUupaMHy, KyO, Ha3bIBaTh UX

AIIEMEHTBHI.

Jenathb pUCYHOK Ky0a, MUpaMubl, HAXOAUTh
OIIMOKH B HEBEPHBIX N300PAKEHUSX.
3HAKOMMTBCS C CCUCHUSIMH,

C METO/IOM CJIe/IOB; UCIIOJIb30BATh IS
MOCTPOCHUS CEYCHHSI METO/I CJIEJIOB,
KpaTKO 3aIllMChIBATh IIArH MOCTPOCHUS
CCUCHUS.

Pacno3HaBaTh BUJ CEUCHUS




u OTHOH_IGHI/If/'I, B KOTOPBIX CCYHCHHUEC ACIIUT
pebpa kyba, HaXOUTh IIOIIA/Ib CEUCHUSI.
Hcnonb3oBarh 110/100M€ IpU peLLIEHUN
3a/1a4 Ha ITIOCTPOEHUE CEYEHUM.
3HAKOMMTBCSI C AKCHOMATHYECKUM
IIOCTPOEHHUEM CTEPEOMETPUH,

C aKCHOMaMU CTEPEOMETPUH U
CJIICACTBUAMU U3 HUX.
HNirocTpupoBaTh aKCHOMBI
PUCYHKaMU U IIpUMEPaMU

13 OKpYXKarolie 00CTaHOBKU

[[psimbI€ ¥ IJTIOCKOCTH B
[IPOCTPAHCTBE.
[lapanienbHOCTb NPSIMBIX U
[JIOCKOCTEH
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B3anmHoe pacrnonoxeHue npsMbIX B
MPOCTPAHCTBE: MEPECEKAIOIINECH,
napasuiesibHbIE U CKPEITMBAIOIIAECS

MpsIMBIE.

[TapamienbHOCTh MPAMBIX

Y TUIOCKOCTEHN B TPOCTPAHCTBE: Mapalie/ibHbIC
MpsSIMbIE

B IIPOCTPAHCTBE; MapaJUICIbHOCTh TPEX
MPSMBIX; TTapaICIbHOCTD MPSIMOM U
MIOCKOCTH. YTIIBI

C COHANPABJIEHHBIMUA CTOPOHAMM; YTOJI MEXKIY
IPSIMBIMH B IIPOCTPAHCTBE.

AKTYaJM3upoBaTh (PaKThl U METOIBI
MJIAHUMETPUH, PEIIEBAHTHBIE TEME, TPOBOAUTH
aHaJIOTHH.

IlepeuncsiTb BO3MOKHBIE CITOCOOBI
PaCIOJIOKEHUS IBYX MPSMBIX

B IIPOCTPAHCTBE, WILUTFOCTPUPOBATH UX HA
MpUMepax.

JdaBatb onpenesienune
CKPEIIMBAIOIIUXCS MPAMBIX,
dbopMynupoBaTh MPU3HAK
CKPEILIMBAIOIIUXCS MTPSAMBIX

U IPUMCHSTH €ro Ipu pCIICHUN




[TapamienbHOCTB IIIOCKOCTEN: MapalIeiIbHbIE
IIJIOCKOCTH; CBOMCTBA ITapaJUICIbHbIX
IIJIOCKOCTEM.

[Ipocreiinme npocTpaHCTBEHHbIE PUTYpBI HA
IUIOCKOCTH: TETPa’p, KyO, apajieenumne;
MOCTPOEHUE CEYEHUI

3a1a4.
Pacno3naBarth Ipu3My, Ha3bIBaTh €€
JJIEMEHTBI.

CTpouTs ceueHus MpuU3Mbl Ha

TOTOBBIX YepTEXKax.

IlepeunciasiTb BO3MOKHBIE CLIOCOOBI
B3aMMHOTI'O PACIOJIOKEHUS NPSIMOUA U
IIJIOCKOCTH B IIPOCTPAHCTBE, IIPUBOIUTH
COOTBETCTBYIOIINE IPUMEPHI U3 PEATBHON
JKU3HH.

[laBaThb omnpeae/ieHue

MapAJIJIEIIbHOCTH MIPSIMOU 1

IJIOCKOCTH.

D opMyIMPOBATH NPU3HAK
MapajuIeIbHOCTH TIPSAMOit

Y TUTOCKOCTH, YTBEPKACHHUE O TIPSIMOT
MEePECEUCHHMS IBYX TUIOCKOCTEH, MPOXOISAIINX
gyepe3 napajijieIbHbIC MPSMBIC.
PemaTh npakTHYeCKUe 3a/1a41 Ha
MMOCTPOCHHE CEYCHUH MHOTOTPaHHHKA.
O0BACHATH CiTy4an B3aUMHOTO
PaCIOJIOKEHUS TTIOCKOCTEH.

JlaBaTh onpejesieHue apalieIbHbIX
MIJIOCKOCTEH; MPUBOIUTD TPUMEPHI




13 peajbHOM KU3HU U OKPY’Karolel
00CTaHOBKHU, WILIIOCTPUPYIOLIIUE
[1apaJJIEIbHOCTD TUIOCKOCTEN.
Mcnmosib30BaTh IPU3HAK NAPAILIIEIBHOCTH JIBYX
[JIOCKOCTEM, CBOMCTBA NTapaJlJIEIbHbIX
[JIOCKOCTEH MpU pelIeHnH 3a/1a4 Ha
noctpoerre. OO0bACHATH, UYTO HA3bIBAETCS
MnapajiCJIbHBIM IIPOCKTHUPOBAHUEM

1 KaK BBINIOJTHACTCSA MPOCKTUPOBAHUC (1)I/Il"yp Ha
MJI0CKOCTb.

N300paxkaTh B MapaJIEIbHON MPOEKIIUU
[pa3InyHbIE

reomerpuueckue purypsl. MogeaupoBarb
[P€AJIBHBIC CUTYallu Ha SA3BIKE T'COMETPUH,
MCCIIEI0BATh IOCTPOEHHBIE MOJAEIH

C MCIIOJIb30BaHHEM I€OMETPUYECKUX MOHATHH.
M cno/b30BaTh [IpH PEIICHUH 3a/1a4 Ha
[HOCTPOEHHUE CEUEHHH MOHATHE
HapasieIbHOCTH, IPU3HAKH

1 CBOMCTBA IapajyIeJIbHBIX MPSAMBIX Ha
MJIOCKOCTH




[ leprieH IMKyIISIPHOCTD IIPSIMBIX U
JIOCKOCTEN
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[lepneHIMKyYIAPHOCTD NPSAMOU

U IJIOCKOCTH: NEPIICHIUKYIISIPHBIC IIPSMBbIE

B IIPOCTPAHCTBE, NIPSIMbIE APAILJIEIIbHBIE U
NEPIEHANKYJISAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPIEHANKYIAPHOCTH IPSIMOU

U IJIOCKOCTH, TEOpEMa O IPSIMOU
NEPHEHANKYIPHOH IIJIOCKOCTH
[IepnieHUKyISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM
J10 TUIOCKOCTH

AKTYaIu3upoBaTh (GaKThl U METOIbI
[JIaHUMETPUU, PEICBAHTHBIE TEME, IIPOBOIUTH
AHAJIOTHH.

OO0BSICHATH, KAKOW YTroJI Ha3bIBaeTCs YoM
MEXKy IIEPECEKAIOIIMMUCS MPSAMBIMH,
CKpELIMBAIOIIMMUCS

MPSIMBIMU B ITpocTpaHcTBe. /laBaTh
omnpeaeJieHHe IEPIeHIUKYIIAPHBIX

MPSMBIX U IIPSAMOMH,

MEPIEHANKYJIAPHON K IUNIOCKOCTH.

HaxoauTh yriibl MeXay CKpEIIMBAOIMMUCS
MpsIMBIMU B KyOe U HpaMu/e.

IIpuBOAMTH NPUMeEPHI U3 PEATBHON KU3HU U
OKpyKarolell 00CTaHOBKH, UILTIOCTPUPYIOIINE
MEPICHIUKYIIPHOCTD MPSIMBIX

B IIPOCTPaHCTBE

U TICPIICHIMKYISIPHOCTD MPSIMOH K
MIOCKOCTH.

DopMyIHPOBATH MTPU3HAK
NEepIECHANKYISIPHOCTH MIPSIMOH 1
TUIOCKOCTH, IPUMEHSTH €ro Ha
MpaKTUKe: OOBSICHSITH
MEepIeHIUKYISIPHOCTh pebpa Kyda

W TMaroHaIH ero IpaHu, KOTOpas ero




HE COACPIKUT, HAXOAUTh JUTHHY JHAarOHAIH KyOa.
BpIuncasaTh BBICOTY PABUWIBHOW TPEYTOJIBHOU

Y [IPAaBUJIBHOM YETBIPEXYTOJIBHOW NTUpaMuU/ 110
mHaM peEdep.

PemiaTe 3a1a4y Ha BBIYNCIICHUS, CBA3aHHBIE C
MEPIEHANKYJIIPHOCTBIO MPSMON U IIJIOCKOCTH,

C MCIIOJIb30BAHUEM IIPU PEILICHUN
MIAHUMETPUUECKUX (PaKTOB

1 METOJIOB.

OO0BSICHATD, YTO HA3BIBAIOT
MEePIEHANKYIIPOM U HAKIIOHHOMW M3 TOUKH

K TUIOCKOCTH; IPOEKIHEN

HAKJIOHHOM Ha IIJI0CKOCTh. OOBACHATE, YTO
Ha3bIBACTCS] PACCTOSTHUEM:

OT TOYKH JI0 TUIOCKOCTH; MEXAY MapajyIeIIbHBIMU
MJIOCKOCTSAMU; MEKTY IPAMOM M TapajliesIbHOM
€l IJIOCKOCTBIO; MEXY CKPELIMBAOIIUMUCS
MPSMBIMHU.

HaxoauTh 3TH pacCTOSHUSA B IPOCTHIX CIIydasx
B KyOe, mupammuie, mpusMe.

MozaempoBaTh peajabHbIE CUTYallud HA

SI3bIKE TEOMETPUH, UCCIIEIOBATh

[MOCTPOEHHBIE MOJIEIN

C UCITIOJIb30BAHUECM I'COMCTPHUICCKUX




TTOHSITHH.

Hcnoab30BaTh Ipy pelieHuy 3a1a4 Ha
MOCTpOCHUE ceueHui Teopemy Iludaropa,
CBOMCTBA MPSIMOYTOJIbHBIX TPEYTOJILHUKOB




Y TIIBI MEX Y IPSIMBIMU U
[1JIOCKOCTSIMU
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VYrubl B IPOCTPAHCTBE: YIOJl MEXAY IIPIMOM U
IJIOCKOCTBIO; IBYTPAHHBINA YTOJI, IMHEUHBIN
yroJl ABYTPAHHOTO YIJIA.
[lepnieHAMKYASIPHOCTD MIIOCKOCTEN: MPU3HAK
NEPIEHANKYJIIPHOCTH JIBYX IUIOCKOCTEH.
Teopema 0 TpEX NMEPIEHIUKYISIPAX

AKTYanu3upoBaTh (HaKThl U METOIbI
IJITAHUMETPUH, PEIEBAHTHBIE TEME, IPOBOIUTH
AQHAJIOTHH.

JlaBaTh omnpejaeeHHe yria MEX.y psMoi
U TUIOCKOCTBIO, (POPMYITHPOBATH TEOPEMY O
TpEX MEepPIEHANKYIIApax U 00paTHYIO K HEH.
HaxoauTs yron mMexay npsmMoi u
IJIOCKOCTBIO B MHOTOI'PaHHUKE,

paccTosiHuE OT TOYKHU J0 MPSMOHN

Ha MJIOCKOCTH, UCIIOJIb3YSl TEOPEMY

0 Tpéx mnepneHaukynspax. [IpoBoauTe Ha
yepTexe TMEepHeHAUKYISp: W3 TOYKM Ha
MPSIMYI0; U3 TOUYKHU Ha IIIOCKOCTb.

JlaBaTh onpe/ieieHre IBYTPaHHOT O yIiia U
ero 31eMeHTOB. OOBSACHITH PABEHCTBO BCEX
JIMHEMHBIX YIJI0B IBYTPAaHHOTO yIJIa.
Haxoauth Ha yepTexke ABYTPAHHBIN yroj
npu  peOpe  NUpaMuibl,  IPU3MBI,
napasuleNenumne1a.




JlaBaTh ompeaeseHHe yria MeEXIy
IUIOCKOCTSIMHU.

JlaBaTh onpejesieHue

u  ¢GopMyJHUpPOBATH TNPHU3HAK

B3aHMMHO MEePIEHINKYISIPHBIX
IUIOCKOCTEH.

HaxoauTsh yriisl Mexay MIOCKOCTSIMU B

KyOe U mupamuse.

Hcnoab30BaTh Mpu pelIeHUH 33]1a4 OCHOBHBIE
TEOPEMBI U METOIbI TTTAHUMETPHH.
MoaeanpoBaTh peajgbHbIE CUTYallUd HA
SI3BIKE TEOMETPUH, HCCJIEI0BATH
MMOCTPOCHHBIE MOJIETTH

C UCIIOJIb30BAaHUEM T€OMETPHUYECKUX TTOHSTHH.
Hcnoab30BaTh Ipu pEeIICHUN 33]1a4 HA
MMOCTPOCHUE CEYCHUN COOTHOIIICHUS B
MPSIMOYT'OJIBHOM TPEYT'OJIbHUKE




MHOrOrpaHHUKU
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[ToHsiTHE MHOTOIPaHHUKA,

OCHOBHBIE 3JIEMEHTBI MHOTOI'DAHHMKA,
BBIITYKJIBIC U HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOIOTPaHHUKA.

[Ipu3ma: n-yronpHas npusma; rpaHu

AKTYyanu3upoBaTh (HaKThl U METOIbI
IUIAHUMETPUH, PEIIEBAHTHBIE TEME,
NPOBOJUTH AHAJIOTHM.

JlaBaThb onpeejieHHe apajuleIeuIeaa,
pacnmo3HaBaTh €ro BUbl U U3y4yaTh CBOWCTBA.




Y OCHOBAHUS IPU3MBI; IpsAMas U
HAKJIOHHAsI IPU3MBbI; OOKOBasI

Y TI0JIHAsl IOBEPXHOCTh IPU3MBI.
[Tapamienenunen, npsMOyroJIbHbIA
napaJuleenuIe]] U €ro CBOMCTBA.
[Mupamupa: n-yronapHas nupamuaa, rpaHu U
OCHOBaHUE NHPaMUIbl; OOKOBAsI U TOJTHAS
MOBEPXHOCTh MUPAMHU/IBL; IPAaBUIIbHAS U
yceuy€HHas nupamuzia.

DneMEeHTHI IPU3MbI U TUPAMUBIL.
[IpaBusibHBIE MHOTOTPAHHUKH: TTIOHSATHE
MPaBUJILHOIO MHOTOTPaHHMKA; IPaBUIIbHAS
npu3Ma

Y IIpaBWJIbHAs IMPaMUA; IPABUIIbHAS
TPEYrojbHas MUpaMuia

U IPaBUJIBLHBIN TETpasip; KyO.
[IpencraBnenue o npaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa3p, A0JACKAIP U
UKOCAdIP.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIbHO TOYKH, MPAMOIi, MJIOCKOCTH.
DneMEeHTBl CHMMETPUHU B TUPaMUIAX,
napasuieNienumnenax, NpaBuiIbHbIX
MHOTOTPaHHHKAX.

/laBaTh onpeieJieHuE TUPaMUIbI,
pacno3HaBaTh BUJIbI TUPAMHU/I,
(popmysIpoBaTh cBolicTBa pEdep, rpaHei u
BBICOTHI ITPABUIILHOM MTHUPAMU/IBI.

HaxoauTs riomaab NoJHOM

1 OOKOBOM NMOBEpXHOCTU Upamubl. JaBath
omnpeejieHue yCEUYEHHON MTUPaMU/Ibl, HA3bIBATh
€€ DJICMEHTBI.

@D opMyJIMPOBATH TEOPEMY

0 TuToIIaAM OOKOBOM TTOBEPXHOCTH MPABMIIHHON
yceu€HHOM nmupamMuibl. Pemats 3a1aun Ha
BBIYMCIICHHE, CBSI3aHHBIC C TUPaAMHUIaMH, a
TaKXe 3a7a4d HA TOCTPOCHUE CEYEHUI.
/laBaTh omnpeae/ieHue IPU3Mbl, PacCllO3HABATH
BH/IbI IPU3M, H300pa’KaTh IPU3MbI HA YEPTEXKE.
HaxoauThb 1UI0IIaA6 HOJHON WX OOKOBOM
MMOBEPXHOCTHU MTPU3MBI.

MN3yyaThb cCOOTHOLIECHUS Dijiepa Jyis Yuciia
pEOep, rpaHel U BEpIIMH MHOTOIPaHHHUKA.
M3yyaTh BUbI IPABUIIBHBIX

MHOTOIPaHHUKOB, UX Ha3BaHUA U

KOJIMYECTBO I'PaHEH.




Boruncnenue 351eMeHTOB MHOTOIPaHHUKOB!
pé06pa, nuaronanu, yrisl. [Inomaas 60koBoi
MOBEPXHOCTHU U MOJHON IOBEPXHOCTU
MPSMOU TPU3MBI, IJI0OMIAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMON
npusmsl. [lnomane 60K0BOI MOBEPXHOCTH U
MOBEPXHOCTHU MPAaBUJILHOM MUpaMU/IbI,
TeopeMa

0 IJI0IIA1 OOKOBOM MOBEPXHOCTHU YCEUEHHON
MpaMHIbl

M3yyaTs cumMMeETpHIO

MHOT'OI'PaHHUKOB.

OO0BACHATD, KAKWE TOYKH

Ha3bIBalOTCSI CHMMETPUYHBIMHU
OTHOCHTEJIBHO JAaHHOM TOYKH, IPAMOU HIIN
IIJIOCKOCTH, YTO HA3bIBAIOT LICHTPOM, OCBIO
WM TJIOCKOCTBIO CUMMETPHUH (DUTYPBI.
IIpuBoauTHL NpPUMeEPBI CUMMETPUYHBIX
buryp B apXuTeKType, TEXHUKE, IPUPO/IE.
MogaeaupoBaTh peagbHble CUTYalluu Ha
A3bIKE TEOMETPUH, UCCIIEIOBATh
ITOCTPOEHHBIE MOJIETN

C UCIIOJIB30BAHNEM F€OMETPUUECKUX TTOHATHUH,
UCIMOJIb30BATh M0J00ME MHOIOTPAHHUKOB

OO6BEMBI MHOTOTPAHHUKOB

[Tonsatue 06 06béMe. OOBEM TUPAMHIBI,
PU3MBI

AKTYaJIM3upOBaTh PaKThl U METOIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME.
O0BACHATH, KaK U3MEPSIIOTCS
00BEMBI TEJI, TPOBO/IST AHAJIOTHIO C
M3MEpPEHHEM IO
MHOT'OYTOJIbHUKOB. POpMy/IMpOBaTh
OCHOBHBIE CBOMCTBA 00BHEMOB.
N3y4yaTh, BLIBOAUTH (DOPMYJIBI




00BbEMa IPSIMOYT0JILHOTO

napajuieJienunes1a, Ipu3Msl u

MUPaMUJIBI.

BoruncasaTs 00bEM MpU3MbI

¥ TIMPAMHJIBI TIO UX diieMeHTaM. [IpumeHATH
00BEM TSI pELIeHHs] CTEPEOMETPUUECKUX
3a7a4 u

JUTSL HAXOKJICHHUSI TEOMETPUIESCKUX BEJTMUHH.
MopenupoBaThb peanbHble CUTyallul Ha
A3bIKE T€OMETPHH, UCCJIeI0BATH
MOCTPOEHHBIE MOJIENIN

C MICTI0JIb30BaHUEM €OMETPUYECKUX MTOHSTHUI




[ToBTOpEHME: CEUeHUS,
PACCTOSTHUS U YTJIbI

[TocTpoenue ceuennii B

MHOT'OI'DAHHUKE.

Brruncnenue paccTosHNAN: MEXTy IBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, OT TOYKH JI0
IJIOCKOCTH; MEXKY CKPEIIMBAIOIIUMHUCS
HPSIMBIMU.

Beruncnenue yrioB: Mexnay
CKpELIMBAIOIIMMUCS IPSIMBIMH, MEXKY
MPSIMOM M TJIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJIOB MEKy TIOCKOCTSIMH

CTpouTh ceueHrne MHOTOTpaHHUKA METOJ0M
CJIEIIOB.

JlaBaTh onpeejieHNe PACCTOSHUS MEXKTY
burypamu.

HaxoauTtp paccTosiHue Mexay
NapajuIeIbHBIMU IJIOCKOCTSAMU,

MEXKy INIOCKOCTBIO U ITapaJIEIIbHOM ei
IIPSAMOM, MEXK Y

CKpeluBaromuMucs npsiMpiMu. CTpOUTH
JIMHEWHBIN YroJl IBYTPaHHOTO yrja Ha
yepTrexe

MHOTr'OrpaHHuKa 1 HaXOAWUThb €ro BEJINYUHY.
Haxoaurtnb YIJIBI MEXKAOY INIOCKOCTSAMU B
MHOTI'OrpaHHUKax

OBILIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME
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